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Abstract

In this paper, we find strictly Deza graphs that can be obtained from the Berlekamp-Van
Lint-Seidel graph by dual Seidel switching.
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1 Introduction

Goryainov et al. [8] gave a characterisation of strictly Deza graphs with parameters (n, k, k—
1,a) and 8 = 1. They found that such strictly Deza graphs necessarily come from strongly
regular graphs having the property A — ;4 = —1 and can be obtained via two operations:
strong product with an edge and the dual Seidel switching [9]. We are still far away from
getting a classification of strongly regular graphs with A — = —1 [1].

It is known that if A = 0 and p = 1, then such a strongly regular graph is either the
pentagon, or the Petersen graph, or the Hoffman-Singleton graph, or a hypothetical strongly
regular graph with parameters (3250, 57,0, 1).

Berlekamp et al. studied strongly regular graphs with A = 1 and p = 2 [3]. It
was shown that such a strongly regular graph has parameters either (9,4, 1,2) (the only
such a graph is 3 x 3-lattice), or (99,14,1,2), or (243,22,1,2), or (6273,112,1,2),

*The author thanks both anonymous referees for their comments and suggestions, which significantly im-
proved the paper. The author thanks Professor Yaokun Wu for his continued support and warm hospitality and
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or (494019,994,1,2). Berlekamp et al. further constructed a graph with parameters
(243,22, 1, 2), which is known as the Berlekamp-Van Lint-Seidel graph, but its uniqueness
as well as the existence of graphs for the other three parameter tuples remain undecided.
In particular, for the tuple (99, 14,1, 2), this problem is known as the Conway’s 99-graph
problem.

The smallest feasible parameter tuples of strongly regular graphs with A = 2, 4 = 3
and A = 3, u = 4 are (364, 33,2,3), (676,45,2,3) and (901,60, 3,4), respectively [4],
and it is unknown if strongly regular graphs with such parameters exist.

In [8], some examples of strictly Deza graphs with parameters (n, k, k—1,a) and § = 1
were given. In particular, dual Seidel switching was applied to the Petersen graph, the
Hoffman-Singleton graph, Paley graphs of square order. In this paper, we investigate if dual
Seidel switching can be applied to the Berlekamp-Van Lint-Seidel graph or its complement.

2 Preliminaries

We consider undirected graphs without loops or multiple edges.

A k-regular graph T" on v vertices is called strongly regular with parameters (v, k, A, ),
0 < k < v —1, if any two distinct vertices x, y in I" have A common neighbours when x, y
are adjacent and p common neighbours if x, y are non-adjacent. For a vertex x in a graph
T, the neighbourhood T'(x) is the set of all neighbours of z in I".

Lemma 2.1 ([5], Theorem 1.3.1(i)). Let I' be a strongly regular graph with parameters
(v,k, \, ), o # 0, p # k. Then T has three distinct eigenvalues k,r, s, where k > r >
0 > s and the eigenvalues T, s satisfy the quadratic equation % + (11— \)x + (u — k) = 0.

For a graph I, denote by T the complement of T'.

Lemma 2.2 ([5], Theorem 1.3.1(vi)). Let I' be a strongly regular graph with parameters
(v, k,\, ). Then the complement T of T is a strongly regular graph with parameters
(v,v—k—1,v—2k+p—2,v—2k+ \) and eigenvaluesv — k —1,—s — 1, —r — 1.

A k-regular graph A on v vertices is called a Deza graph with parameters (v, k, b, a), b >
a, if the number of common neighbours of any two distinct vertices in A takes on the two
values a or b. A Deza graph A is called a strictly Deza graph, if it has diameter 2 and is not
strongly regular. The following lemma gives a construction of strictly Deza graphs, which
is known as dual Seidel switching.

Lemma 2.3 ([7], Theorem 3.1). Let T be a strongly regular graph with parameters (v, k, A, j1),
k # u, A # p and adjacency matrix M. Let P be a permutation matrix that represents an
involution ¢ of T that interchanges only non-adjacent vertices. Then PM is the adjacency
matrix of a strictly Deza graph A with parameters (v, k, b, a), where b = max (A, 1) and

a = min(A, p).

Since ¢ in Lemma 2.3 represents an involution, the matrix PM is obtained from the
matrix M by a permutation of rows in all pairs of rows with indexes ¢; and i3, such that
@(i1) = i and ¢(i2) = 41. Lemma 2.4 follows immediately from Lemma 2.3 and shows
what is the neighbourhood of a vertex of the graph A.

Lemma 2.4. For the neighbourhood A(u) of a vertex u of the graph A from Lemma 2.3,
the following conditions hold:

_ F(u>7 lf(b(U) = u,
Alu) = { T($(w), if é(u) %
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In [8, Theorem 2], it was shown that the strong product with an edge and dual Seidel
switching is the only method to obtain strictly Deza graphs with £k = b 4 1. Recall that
the graph strong product of two graphs I'; and 'y has vertex set V/(G1) x V(G2) and two
distinct vertices (v1,v2) and (uy,us) are connected iff they are adjacent or equal in each
coordinate, i.e., for i € 1,2, either v; = u; or {v;, u;} in E(T';), where E(T;) is the edge
set of I'; [2].

It follows from Lemma 2.2 that, if a strongly regular graph I" has the property A — u =
—1, then the complementary graph I has the property A— i = —1 as well. Thus, according
to [8, Theorem 2], we concentrate on order 2 automorphisms of I' that interchange either
only non-adjacent vertices or only adjacent vertices.

Let G be a group and S be an inverse-closed identity-free subset in G. The graph on
G with two vertices x, y being adjacent whenever xy~! belongs to S is called the Cayley
graph of the group G with connection set S and is denoted by Cay(G, S).

3 The Berlekamp-Van Lint-Seidel graph and dual Seidel switching

The Berlekamp-Van Lint-Seidel graph, denoted by T, is the coset graph of the ternary
Golay code [5, Section 11.3]. This graph is known to be strongly regular with parameters
(243,22,1,2).

In this section, we deal with two more ways to define this graph and give a description
of the involutions of I' and T suitable for dual Seidel switching.

The main result of this paper is the following theorem.

Theorem 3.1. The following statements hold.

(1) The Berlekamp-Van Lint-Seidel graph T' has no order 2 automorphisms that inter-
change only adjacent vertices;

(2) The Berlekamp-Van Lint-Seidel graph T has the unique (up to conjugation) order 2
automorphism

that interchanges only non-adjacent vertices.

To prove Theorem 3.1, we prove two lemmas, which imply the truth of the theorem
statements.

3.1 T from the Mathieu group M,

By ATLAS of Group Representations the Mathieu group M7 can be represented [10] by
5 x 5 matrices over GF'(3) as follows. Put

02100 00 2 0 2
211 2 2 11 2 2 0
z:=10 1 1 2 2|,y=12 2 2 2 2
10 2 21 1 21 10
1 2 2 2 0 2 2 0 21

Then the group G := (z,y) is isomorphic to M1, where z is an involution. Let V (5, 3)
denote the 5-dimensional vector space of over GF(3). We regard the elements of V' (5, 3)
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as rows and consider the action of G on V' (5, 3) by the right multiplication, which has two
orbits of size 22 and 220 on the nonzero vectors. The orbit of size 22 is given by the set

Sy = {%(1,0,0,0,0),£(0,0,1,0,1),+(0,1,0,1,0),£(0,1,2,0,0),

:t(07 07 17 25 1)7 :I:(O5 1707 17 2)’ :t(]‘7 17 25 07 2)7 :l:(1707 07 17 2)7
£(1,0,2,1,0), £(1,1,0,0,2),£(1,1,2,1,0)},

and, moreover, I is isomorphic to the Cayley graph Cay(V (5, 3), S1). Since G stabilises
S setwise, G is a subgroup in the automorphism group of I', which is known (see [0]) to
be isomorphic to the group 3° : (2 x Mj;). The fact that My, has precisely one class of
conjugate involutions implies that the automorphism group of I" has precisely three classes
of conjugate involutions. Let e be the identity matrix from G. Note that —e does not
belong to G, but the multiplication by —e is an involution of the automorphism group of
Cay(V(5,3),51), which means that the three pairwise non-conjugate involutions of the
automorphism group of Cay(V (5,3),S1) are given by the right multiplication by —e, x
and —x.

Lemma 3.2. The following statements hold.
(1) The involution —e interchanges adjacent vertices as well as non-adjacent ones;
(2) The involution —x interchanges adjacent vertices as well as non-adjacent ones.

Proof. (1) This involution fixes the zero vector and moves all non-zero vectors by swapping
every two elements that are additive inverses of each other. In the graph Cay(V (5, 3), S1),
two additive inverses are adjacent whenever both of them belong to S;. It means that the
involution —e interchanges adjacent vertices as well as non-adjacent ones.

(2) On the one hand, the involution —x swaps the vertices (0, 1,0, 1, 0) and (0, 2,0, 2, 0),
which are adjacent in Cay(V (5, 3), .S1). On the other hand, —z swaps the vertices (1,0, 0,
0,0) and (0, 2,1, 0,0), which are not adjacent in Cay(V (5, 3), S1). O

In view of Lemma 3.2, it remains to check the inner involution z. In the next subsection,
we explore one more definition of the Berlekamp-Van Lint-Seidel graph and give a very
natural description of the involution x.

3.2 Specific parity-check matrix

Recall that, for a positive integer n and a prime power ¢, V' (n, ¢) denotes the n-dimensional
vector space over the finite field IF,. The ternary Golay code can be constructed as the 6-
dimensional subspace in V' (11, 3) consisting of all row-vectors ¢ such that the equality
HeT = 0 holds, where

1112 2 010000
1121 0 2 01000
H:=(1 21 01 2 0 0 1 00
1 2 01 2 1 00010
102 2 1 10600 01
is the specific parity check matrix of this code. Let x1, 2, x3, ..., 211 denote the vectors

from V'(5,3) that correspond to the columns of H. There are 22 vectors of type +x;
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and 220 vectors of type £x; £ x; where ¢ # j;i,57 = 1,2,...,11. The Cayley graph
Cay(V(5,3),S52), where Sy := {%x1,...,%+211}, is known to be isomorphic with the
Berlekamp-Van Lint-Seidel graph (see [3]).

Lemma 3.3. The reversal of vectors is an involution of Cay(V (5, 3), Sa) that interchanges
only non-adjacent vertices.

Proof. Obviously, the reversal of vectors is a permutation of the vertex set of I'. For a vector
v € V(5,3), denote by " the reversed vector. Note that (S3)" = S holds. Since, for any
two vertices 1, v2 in T', we have 7] — v5 = (1 — 72)", the reversal is an automorphism
of Cay(V(5,3), S2).

For a vector (a,b,¢,d, e) € V(5,3), consider the difference

(a,b,c,d,e) — (a,b,c,de)” = (a—e,b—d,0,d—b,e —a).

Note that the first and the fifth coordinates and the second and fourth ones are additive
inverses. Since So has no such vectors with zero third coordinate, the reversal interchanges
only non-adjacent vertices. O

4 Concluding remarks

The following three strictly Deza graphs can be derived from the Berlekamp-Van Lint-
Seidel graph I'.

First, Lemma 2.3 and Theorem 1(2) give a strictly Deza graph with parameters (243, 22,
2,1). It has spectrum {221,548 472 (—4)60 (—5)52} and its automorphism group of order
2592 is a subgroup in the automorhism group of I'.

Further, in view of [8, Construction 1], the strong product I'[ K5] of the Berlekamp-Van
Lint-Seidel graph with an edge is a strictly Deza graph with parameters (486,45, 44, 4). It
has spectrum {451, 9132 (—1)243 (—9)110},

Finally, the order 2 automorphism from Theorem 1(2) induces an order 2 automorphism
of I'[ K] that interchanges only non-adjacent vertices. Applying the dual Seidel switching
to I'[ K], we obtain one more strictly Deza graph with parameters (486, 45,44, 4), which
has spectrum {45%,9120 1108 (_1)135 (_9)122}

In the connection with the results from [8], we point out that both graphs with parame-
ters (486,45, 44, 4) are divisible design graphs.
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Abstract

Let v, k, b, a be integers such that v > k > b > a > 0. A Deza graph with parameters
(v, k,b,a) is a k-regular graph on v vertices in which the number of common neighbors of
any two distinct vertices takes two values a or b (a < b). A k-regular graph on v vertices
is a divisible design graph with parameters (v, k, A1, A2, m, n) when its vertex set can be
partitioned into m classes of size n, such that any two distinct vertices from the same class
have \; common neighbors, and any two vertices from different classes have Ay common
neighbors. It is clear, that divisible design graphs are Deza graphs.

It is shown that divisible design Cayley graphs arise only by means of divisible dif-
ference sets relative to some subgroup. Construction of a special set in an affine group
over a finite field is given and shown that this set is a divisible difference set and thus its
development is a divisible design Cayley graph.

Keywords: Deza graph, divisible design graph, divisible design, divisible different set, Cayley graph,
affine group over a finite field.
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1 Introduction

Let v, k, b, a be integers such that v > k > b > a > 0. A Deza graph with parameters
(v,k,b,a) is a k-regular graph on v vertices in which the number of common neighbors
of any two distinct vertices takes two values a or b (a < b). Deza graphs appeared as
a generalization of strongly regular graphs in [7]. This is a wide class of graphs which
includes not only strongly regular graphs but also regular (0, \)-graphs [10], (0, 2)-graphs
[5, 11] and divisible design graphs [6, 9].

A k-regular graph on v vertices is a divisible design graph with parameters
(v, k, A1, A2, m,n) when its vertex set can be partitioned into m classes of size n, such
that any two distinct vertices from the same class have A\; common neighbors, and any two
vertices from different classes have Ay common neighbors. For a divisible design graph the
partition into classes is called a canonical partition.

Let G be a finite group with the identity element e. If S is a subset of G which is closed
under inversion and does not contain e, then Cayley graph Cay(G, S) is a graph with the
vertex set G and two vertices x, y are adjacent if and only if zy~! € S.

In this paper, some divisible design graphs are constructed that arise from finite groups
in the form of Cayley graphs. The following theorem is the basis for the construction.

Theorem 1.1. Let Cay(G, S) be a Deza graph with parameters (v, k, b, a). Let also A, B
and {e} be a partition of G and SS~* be a multiset such that SS~! = aA+bB + k{e}. If
either AU {e} or B U {e} is a subgroup of G, then Cay(G, S) is a divisible design graph
and the right cosets of this subgroup give a canonical partition of the graph. Conversely,
if Cay(G, S) is a divisible design graph, then the class of its canonical partition which
contains the identity of G is a subgroup of G and classes of the canonical partition of
divisible design graph coincide with the cosets of this subgroup.

Proof. Let N = AU {e} be a subgroup of G and let G = Naj U - - - U Na, be a partition
of G by the right cosets of N. Forevery g,h € Nand1 <i < r,1 < j <, the set of
neighbors of ha; is Sha; and the set of neighbors of ga; is Sga;. Thus, the set of common
neighbors for ha; and ga; coincides with Sha; N Sga;. The number |Sha, N Sga;| equals
[{(s, s*)|sha; = s*ga;}|, where s,s* € S. Therefore, h = s~'s*gaja; '. If i = j, then
h = s71s*gand s~1s* € N. So there are exactly a such pairs if s~!s* € A and k such
pairs if s7's* = e. If i # j, then gaja; ' ¢ N and hence s™'s* ¢ N. Sos~'s* € Band
there are exactly b such pairs. The case of N = B U {e} is viewed in a similar way.
Conversely, let Cay (G, S) be a divisible design graph and IV be a class of the canonical
partition of divisible design graph which contains the identity of G. It’s enough to prove
that for any h,g € N we have hg~! € N. Since h and g belong to the same class of the
canonical partition of Cay(G, S), then |Sh N Sg| = A1. The number of pairs (s, s*) such
that sh = s*g is equal to \;. Thus, hg~! = s~ !s* is repeated \; times in SS~1. O

Theorem 1.1 shows that Cayley divisible design graphs arise only by means of divis-
ible difference sets relative to some subgroup. Let a finite group G of order mn have a
subgroup N of order n. A subset S of G is called a divisible difference set with exceptional
subgroup N if there are constants A; and A such that every non-identity element of [V can
be expressed as a right quotient of elements in .S in exactly A\; ways and every element in
G\ N can be expressed as a right quotient of elements in .S in exactly Ay ways.

In other words, if & = | S|, then SS~! = k{e} + A\ (N — {e}) + X2(G — N).
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2 Construction of divisible design Cayley graphs

Let F be a finite field with ¢" elements, where ¢ is a prime power and > 1.

Consider the group G of all 2 x 2 matrices ,where « € Fand 8 € F\ {0}.

0
5
It’s clear that G is a semi-direct product of two subgroups /N and K, where N consists of all

(1) ), and o € F, K consists of all matrices ( é g ), and 8 € F\ {0}.

define a bijection )™ between N and F as follows: 1" (a) = « for any a € N,

az( L 0>,a6F.If
a 1

1 0 1 0
al_(al 1> and a2—<a2 1>a1,a2€F,
(1 0 10\ _ 10
G102 = op 1 oy 1) \ag+ay 1 )°

Thus, N is isomorphic to the additive group F which we can consider as a linear space of
dimension r over IF,.

Define a bijection ¢* between K and F \ {0} as follows: > (b) =  for any b €
K, b= (1) g ) , B € F\ {0}. Clearly, ¢* is an isomorphism between K and the

multiplicative group of FF.

Let K be generated by matrix f* = <

. 1
matrices (
«

then

é ?_ ) , Where 7 is a primitive element F.
10
0 6
7971, Thus, G = NH is a subgroup of G of index ¢ — 1 and the order of G is equal to
q"(¢" — 1)/(¢ — 1). Furthermore, N is a normal subgroup of order ¢" and index (¢" —
1)/(¢g—1)in G.

By the formula of Gaussian binomial coefficients, the number of (r — 1)-dimensional
subspaces of N equals ¢, where

Also let H be a cyclic group generated by f = (f*)?! = ( ), where 6 =

t=("-1)/(¢g—1).

Let M be the set of preimages of all these (r — 1)-dimensional subspaces of FT in N under
¥+, Since ¥ is an isomorphism, then the set M consists of ¢ subgroups of order ¢"~*
from N.

Denote by M one of the subgroups from M. Thus,

M= {M; | T (M;) =T (M), i=1,2,...,t}.
Let o be a permutation on the set M = {M7, Ms, ..., M;}. As usual by fi(N\M¢(¢))
we denote the set { fa : a € N \ My}

Define a subset S of G in the following way:

t

S=J N\ M)

i=1
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It is obvious, that S is a generating set of GG. In the following lemmas, we consider the
question of when this set is closed under inversion.

Lemma 2.1. Subset S is closed under inversion in G if and only if for all integers i the
following condition holds

O (My(i))0" = 9 (M) (%)
Proof. Let s € S and s = f'a, for some integer i and a € N \ M y. Also, let a =

(1 O),forsomea€¢+(N\M¢(z‘))andfi:((1) 3)

a 1

In such case, a~! = ( —1a (1) >,f0fa e PH(N\ Mga(i)) and

f(é eto—i>'
Then 1 0 10 1 0
(o 2) G t) - s)
(fia)lz(_a 1)( 9t1> ( aa )6t (1)><(1) eto—i).

Thus, s~! € S if and only if —af® € ¥ ( My t—i)). Hence, S = S~1 if and only if
(*) holds. O

The interesting question to study all permutations for which the property () holds is
done next. Let o = (1, ..., ¢¢) be a permutation of the set {1,. .., ¢}, where p(i) = ¢;.

Lemma 2.2. For anyt > 2 there is at least one permutation @ satisfying
O (M@0 = 9 (My—i))
for all integers 1.
Proof. Let v = (p1,...,¢¢). If t is an odd integer, then
po=(1t—-1,t—3,...,2,t,t —2,t—4,...,3).
If ¢ is an even integer, then
p=(1t—1,t—=3,...,t/24+2,t/2—-1,¢t/2—3,...,2,t/2,t —2,t —4,...,
St24 1t t/2 —2t/2 —4,...,3).

For example, if ¢ = 7, then there are exactly three permutations
(1,6,4,2,7,5,3), (1,6,3,7,2,4,5), and (1,6, 2,3,5,7,4)

which satisfy the condition (*) in Lemma 2.1.
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Construction 2.3. Let I" be a Cayley graph Cay(G, S) whose vertices are elements of the
group G defined as above and

t
S=J N\ M)
i=1

In the next section we prove that if .S satisfies the condition (%), then T is a divisible
design graph. Construction 2.3 gives us an infinite series of divisible design graphs which
are Cayley graphs. Only the first graph among them is known and given in [9, Construction
4.20]. This divisible design Cayley graph with parameters (12, 6, 2, 3, 3, 4) is the line graph
of the octahedron and can be obtained as a Cayley graph from the alternating group of
degree 4 (See Example 4.1 in Section 4).

3 Main theorem

The main goal of our article is to prove the following theorem.

Theorem 3.1. Let I' be a Cayley graph from Construction 2.3. If S satisfies the condition
(x), then T is a divisible design graph with parameters (v, k, A1, A2, m,n), where

=q¢"(¢"-1/(q—-1), k=q¢ (¢ 1),

M=q¢""g" —q¢ -1, A=q¢"(qg-1)(¢" —1),
m=(q¢"-1)/(¢g—1), n=q".

Proof. 1t is clear, that T" is an undirected graph on v = ¢"(¢" — 1)/(¢ — 1) vertices of
valency

(Uf (N\ My \— q—q’"-l)=

=" —¢ N -1)/(g—1)= q“l(q’" —1).

Calculate a number of common adjacent vertices for any two distinct vertices from any
coset. Since I is a Cayley graph, then it is enough to calculate this number for the identity
element of G and any non-identity element from . Let e be the identity element of G,
a # eand a € N. Itis important to note that a belongs to exactly t; = (¢"~* —1)/(¢—1)
subgroups of IV from M.

Since I'(e) N T'(a) = S N Sa, then

I(e) NT(a) = (U N\ My)) 0 (U FHN A\ Mgiy)a) =
=0 1=0

(U Fonan@)u( U PO M) 0 SN Mgia)-

a€My () ag M)

INBRINOII SIFEPEI S e T )

=0 1=ty
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Calculate a number of common adjacent vertices for any two vertices from any two
distinct cosets. Since I' is a Cayley graph, then it is enough to calculate this number for
the identity element e from G and any element g from N f%, where i # 0 (mod ). Let
g = [Tag, x # 0 (mod t). We have f"a, = [f~*, a; " |agf*, where [f~*, a '] is the
commutator of elements f~* and a;l. It is easy to verify, that if b, = [f~%, a, "]a,, then
by € N.

Since I'(e) NT'(g) = SN Sg, then

D(e) NT(g) = (U PN\ M) ) 0 (U N\ Myi)g).
=0 =0

Taking into account that NV is a normal subgroup of G and b, € N we have
AN\ Mygy) N (N \ Mygj))bg f* # 0 if andonly if i — 2 = j.

Thus, we have
t—1

U (FFON\ M) 0 F7(N A\ M) 7) =

=0
t—1

=P (PN \ Mygiy) N (N \ Mygi—a)) f7) -
=0

Ifh e f*(N\ Mygu)) N (N \ Myi—z))f", then there are some

ap € 77[}+(N \ Mcp(i))a Qg € 1/}+(N \ Mga(i—m))

(e ) (o D)-(a DG e

Therefore, 0% a1 = .
Since bijection T is an isomorphism between N and F*, then

such that

[fP(N\ Mygay) O (N \ My(i—a)) f*| =
= [ (N \ Myiy) V07" (N \ My(i—n)))| =
= [T (N)\ YT (M) U™ (Mp(i—s))| =

_ (qr _ 2qr—1 _|_qr—2).

Thus,
t—1

ID(e)NT(g)] == (¢" —2¢" " +q" %) =
1=0

= =20+ ¢ ) - D/(a-1) =
=q¢ (¢ 1)(d" ~ ).
Hence, I' is a divisible design graph. O
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4 Examples

All examples in this section except Example 4.1 were found using computer search.

Example 4.1. Divisible design graph with parameters (12, 6,2, 3,3, 4).

There is the unique example of divisible design Cayley graph with parameters
(12,6,2,3,3,4) based on the alternating group Alt4. We can choose the set

S ={(13)(24), (12)(34), (123), (132), (234), (243)}

as its generating set. A fragment of the Cayley table of Alt, below shows us the necessary
properties.

(13)24) | (12)(34) | (123) (132) (234) (243)

(13)(24) e (14(23) | (243) (124) (143) (123)

(12)(34) | (14)(23) e (134) (234) (132) (142)
(123) (142) (243) (132) e (13)24) | (143)
(132) (234) (143) e (123) (142) | (12)(34)
(234) (132) (124) | (12)(34) | (134) (243) e
(243) (134) (123) (124) | (13)(24) e (234)

Example 4.2. Divisible design graphs with parameters (36, 24, 15, 16,4, 9).

It was found in [8] that there are three non-isomorphic divisible design graphs with
parameters (36,24, 15,16, 4,9). From our Construction 2.3 with permutations (1, 3,4, 2)
and (1, 3,2, 4) we have two of that non-isomorphic divisible design graphs, which are based
on subgroup of index 2 of AG(9). It is important to note that, if ¢ is even, then ¢/2 and ¢
can be in any place in ¢ according to the condition (x).

Example 4.3. Divisible design graphs with parameters (56, 28,12, 14,7, 8).

It was found in [8] that there are five non-isomorphic examples of divisible design
graphs with parameters (56, 28, 12, 14, 7, 8) which are based on group AG(8). This group
can be described as follows

G = (f1, f2, f3, fa)

with defining group relationships
f=f=f=-f=c
fox fi=fixfs, fax fi = fi* fa, fax f1 = [ % fa fa.
Below, we give the list of generating sets for these Cayley graphs.

Sy = {fs, Lo f3, f3* fa, fox fa* fa, 1% fa, J1% fo* fa, f1 % fox fa* fa, 1% fax fa, [T %
fos f7 % fos f7 5 fas JT % fo x fax fa, f2 % foo fT % fao 2 % fox fao 2% fox fu, i fo, fi
fox fa, [ fax fa, fi % fax fax fa, [T fo, [7 5 fas JT % fo* fa, [T % f3x fa, [ 5 f3, %
fa, [T fox fa, [§* fox fa};

So = {fo, [, fo * [, fa  fa, [1, f1 % o, f1 % fa, J1 % f3 % fa, 7% fa, [ % fa, f£ % fo %
Ta 2o fox fa, f2, 2% fox fas 2 % fa % fau 2% fox fau [, f1 % fau f1 % fa, f % f2%
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f4af15*f23f15*f3af15*f2*f4»f15*f3*f4vf167f16*f?vflﬁ*f37f16*f2*f3};

Sz = {f1, f3, fas JE, J1 % 3, fox fa, f3 5 fA, f2 % fo, [T = f3, f£ * fa, f1 % fo x fa, f1 %
f3*f4af'13*f37fi5?f{1*f2aff*f47f13*f2*f37f13*f2*f47f13*f3*f47f§7f15*f??f{l*
fo o fa, f1 % fo s fa, f % foo [0 % fa, fT % fo o fa, [T % fa % fa, [T * fa* f3};

S4:{f17f27f37f1*.f3af1*f47f2*f47f3*f47f12*f27f12*f3af12*f47f1*f3*f47fi3*
f3af%*f3af{l*f4aff)*f2*f3aff)*f3*f4af12*f2*f3*f4af167fir)*f27fi)*f4vf{l*f2*
Fas F1 % fax fa, f2 % fax faox fa, [ % fo, fY % fa, [7 % fax fa, [7 % fax fa, [T % fax f3};

55 - {f17f27f37f47f127f1*f37f1 *f47f12*f47f1 *f3*f47f2*f3*f47f13*f37f?*
Jas JE % o fo fT, 1 fos f1 % fan J2 % fo o fa, f2 % fo % fa, JE o fox fa* fa, [T, [ *
Joo 2% fa ST % fo % fa, [T % fa 5 fa, [T % fo, [T % f3, [2 % fo* fa, [T * f2 * f3}.

Three of them are isomorphic to the graphs we have from our Construction 2.3 with
permutations which pointed out after Lemma 2.2.

Example 4.4. Divisible design graph with parameters (80, 60, 44, 45, 5, 16).

There is at least one divisible design Cayley graph which is based on subgroup of index
3 of AG(4?) that we have from our Construction 2.3 with permutations (1,4, 2, 5, 3). This
is the first example where ¢ is not prime.

5 Conclusion remarks

Any divisible design graph can be considered as a symmetric group-divisible design [2, 3,

], the vertices of which are points, and the neighborhoods of the vertices are blocks. Such a
design is called the neighborhood design. However, non-isomorphic graphs can correspond
to isomorphic designs. Examples 4.2 and 4.3 of this article give us non-isomorphic divisible
design graphs which produce isomorphic group divisible designs. If group-divisible design
admit a symmetric incidence matrix with zero diagonal, then it corresponds to divisible
design graph (see [9, Section 4.3]).

There is a great possibility to construct divisible designs from groups. Let G be a
group of order mn containing a subgroup N of order n. A k-subset D of G is called a
divisible (m,n, k, A1, A2) difference set (divisible by cosets of subgroup N ) if the list of
elements zy~* with ,y € D contains all non-identity elements in IV exactly \; times and
all elements in G \ N exactly A, times. In case that N = {0}, the definition of a divisible
difference set coincides with the definition of a difference set in the usual sense. In case
that \; = 0, the definition of a divisible difference set coincides with the definition of a
relative difference set [2, 12, 13].

Divisible difference set D gives rise to a symmetric group-divisible design D with the
set of blocks {Dg|g € G} and has the same parameters as D. This symmetric group-
divisible design is called the development of D and admits G as a regular automorphism
group (by right translation). Thus, symmetric group-divisible designs with a regular group
G are equivalent to divisible difference sets in G. For having a symmetric incidence matrix
with zero diagonal, the divisible difference set should be reversible (or equivalently, it must
have a strong multiplier —1). There is more information on such difference sets in [1].
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Abstract

The aim of this paper is to describe equiaffine connections on three-dimensional homo-
geneous spaces. The affine connection is equiaffine if it admits a parallel volume form.
Only the case of spaces not admitting connections with nonzero torsion is considered.
For such homogeneous spaces, it is determined under what conditions the connection is
equiaffine (locally equiaffine). In addition, equiaffine (locally equiaffine) connections and
Ricci tensors are written out in explicit form. In this work we use the algebraic approach
for description of connections, methods of the theory of Lie groups, Lie algebras and ho-
mogeneous spaces.

Keywords: Equiaffine connection, homogeneous space, transformation group, Lie algebra, torsion
tensor, Ricci tensor.

Math. Subj. Class.: 53B05

1 Introduction

The aim of this paper is to describe equiaffine connections on three-dimensional homo-
geneous spaces. Only the case of spaces not admitting connections with nonzero torsion
is considered. The case of affine connections is known (see [2]). The affine connection
is equiaffine if it admits a parallel volume form (see [4]). For all such spaces, it is deter-
mined under what conditions the connection is equiaffine (locally equiaffine). In addition,
equiaffine (locally equiaffine) connections and Ricci tensors are written out in explicit form.

Let (G, M) be a three-dimensional homogeneous space, where G is a Lie group acts
transitively on the manifold M. We fix an arbitrary point o € M and denote by G' = G, the
stationary subgroup of o. Then we can correspond the pair (g, g) of Lie algebras to (G, G),
where g is the Lie algebra of G and g is the subalgebra of g corresponding to the subgroup
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G. The pair (g, g) is said to be isotropy-faithful if its isotropic representation is injective.
The classification all three-dimensional isotropically—faithful pairs (g, g) with torsion-free
connections only, is described in [2]. Let m = g/g. Invariant affine connections on (G, M)
are in one-to-one correspondence [3] with linear mappings A: § — gl(m) such that A|; =
A and A is g-invariant. We call this mappings (invariant) affine connections on the pair
(g, 9). If there exists at least one invariant connection on (g, g) then this pair is isotropy-
faithful [1]. The curvature and torsion tensors of the invariant affine connection A are given
by the following formulas: R: m A m — gl(m), (z1+9) A (x2+9) — [A(z1), A(z2)]—
A([z1, 22]); T: mAm — m, (z1+9) A(22tg) = A21)(22+g)—A(22) (149) — [21, T2)m-
The connection A is forsion-free (or without torsion) if 7' = 0. In this case we have:
R(z,y)z + R(y, z)x + R(z,x)y = 0 for all z,y, z € m (the first Bianchi identity).

We define the Ricci tensor: Ric(y, z) = tr{x — R(z,y)z}. An affine connection A
with zero torsion has symmetric Ricci tensor if and only if it is locally equiaffine [4]. Really,
Ric(y, z) —Ric(z, y) = tr{z — R(z,y)z— R(z, z)y}. From the first Bianchi identity we
obtain Ric(y, z)-Ric(z, y) =tr{z — —R(y, z)x} = —trR(y, z). Then Ric(y, 2} Ric(z, y)=
—tr(A(y)A(2)—-A(2)A(y) +rA(ly, z])=trA([y, z]). Hence Ric is symmetric if and only if
trA([y, z]) =0 for all y, z € g. We say that the affine connection A is locally equiaffine if
trA([z,y])=0for all z,y € g (i.e. A([g,g]) C sl(m)). By equiaffine connection we mean
the (torsion-free) affine connection A such that trA(z) =0 for all € g. In this case, it is
obvious A(g) C sl(m).

We define (g, g) by the commutation table of the Lie algebra g. Here by {ey,...,e,}
we denote a basis of g (n = dim g). We assume that the Lie algebra g is generated by
€1,y en_3. Let {u; =€, _o,us =€,_1,u3 =€, } be a basis of m. We describe affine con-
nection by A(uq), A(uz), A(us), curvature tensor R by R(uy,us), R(u1,us), R(usz,us)
and torsion tensor T' by T'(u1, us), T'(u1,us), T (us2, ug). We say that the affine connection
is trivial if A(u1) = A(uz2) = A(uz) = 0. To refer to the pair we use the notation d.n.m,
where d is the dimension of the subalgebra, n is the number of the subalgebra of gl(3, R),
m is the number of (g, g) in [2].

The description of (torsion-free) equiaffine connections on three-dimensional homoge-
neous spaces can be divided into the following parts:

- classification of pairs that allow nontrivial locally equiaffine connections (the curva-
ture tensor is only zero in Theorem 2.1; the curvature tensor is not only zero in Theorem
2.2);

- classification of pairs with only trivial locally equiaffine connections (the curvature
tensor is zero in Theorem 3.1; the curvature tensor is not zero in Theorem 3.2).

The information about equiaffine (locally equiaffine) connections and Ricci tensors is
contained in the proof of the Theorems 2.1, 2.2, 3.1 and 3.2.

2 Pairs of Lie algebras, admitting nontrivial locally equiaffine connec-
tions
2.1 The curvature tensor is only zero

Theorem 2.1. I If the pair (g, g) allows nontrivial equiaffine connections, the curvature
and torsion tensors are only zero, then (g,9) is equivalent to one and only one of the
following pairs:
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— g is nonsolvable:

4.21.11. e1 es es ey up U U3
e1 0 e —pes (1—plegu; 0 Jus3
€9 —eo 0 ey 0 0 es+uyp 0
es ues —ey 0 0 0 —2e3 U2 1
e4 (n—1)ey 0 0 0 0 —e4 ex+up’ p==5
Up —uq 0 0 0 0 0 0
U 0 —€9 — U1 263 €4 0 0 —ZU3
U3 —pus 0 —us —eg —up 0 2ug 0
— g is solvable:
1.2.1 €1 U Uz U3
e1 0  wuy Aug pusg A=—2/3,
U1 —U1 0 0 0 ’,LL:—l/?)'
(5 7)\’[1,2 0 0 0 ’
ug |[—puz 0 0 0O
2.9.1. €1 () Ul u9 us
e1 0 (1 —pes ur Aus  pus A=e3/2, ji=1/2;
e (r—1)es 0 0 0 Uy A=—2/3, ji=——1/3;
: s u=—1/3;
uy —U1 0 0 0 0 )\:1/2 /_12—3/2‘
ug —>\UQ 0 0 0 0 ’ ’
U3 —pus —Uy 0 0 0
3.20.25, u<0 el es es Uy U2 U3
el 0 (1-2p)es  (1—p)es w1 2pus  pus
es (2u—1)eq 0 0 0 Uy es3
e3 (u—1)es 0 0 0 0 up , p=—1/3.
Uy —U1l 0 0 0 0 0
Uo —2uus —U7 0 0 0 0
us — s —e3 —Uup 0 0 0

The Ricci tensors are zero.

IL. Any pair (g, g), allows nontrivial affine connections, the curvature and torsion ten-
sors are only zero (i.e. if g is nonsolvable then dn.m = 6.3.2, 5.9.2, 4.19.2, 4.21.11
(1£0,1,1/2), 3.6.2, 3.12.2, 3.13.6 (u£0,1,—1,1/2), 3.28.2, 2.8.7 (\#£0,1,—1,1/2), if g
is solvable then d.n.m = 5.10.1 (A=1/2, u=0), 4.8.1 (A=0, u=1/2), 4.11.1 (u=0, \=1/2),
4.11.5,3.7.1(X=1/2), 3.8.1 (Mu=1/2, u=0,1/2), 3.14.1 (u£0, 2), 3.19.17, 3.20.1 (A=1/2
(u#£0,1/2); p=1/2 (A#£0,1/2)), 3.20.25 (u#£0), 3.20.26 (A\#£1/3,1/4), 3.23.1 (A=3/4),
3.29.1 (p=1/2), 2.1.1 (A=1/2), 2.8.1 (A=1/2), 2.9.1 (A=1/2 (p#£0,—-1/2,1/4,1/2);
A=2u (p#£0,1/4,1/3,1); p=1/2 (A+#£1/2,0,1,3/2)), 2.19.1 (A=1/2), 2.19.5, 2.21.1
(A=3/4), 1.2.1 (u=2X (A\#£1/3,1/4); u=A/2 (A£—-2); \=1/2 (un # 1/2)), 1.7.1 (A\=1/2),

see [2]), admits locally equiaffine connections.
Remark. In the cases 5.10.1 (A =1/2, 4 =10),3.8.1 (A =0, = 1/2), 3.20.1 (A\=1/2

(1#0,1/2), p=1/2 (A\£0,1/2)), 3.23.1 (\ = 3/4), 3.29.1 (u = 1/2), 2.9.1 (u=1/2
(M£1/2,0,1,3/2)), 2.19.1 (A = 1/2) the connection is trivial after basis replacement.
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Proof. For the subalgebras g of gl(3,R) in [2] we find isotropy-faithful pairs (g, g) and
choose pairs, allows nontrivial affine, equiaffine (locally equiaffine) connections, such that
the curvature and torsion tensors are zero for all connections.

Let g is nonsolvable, for example, the pair (g, g) has the form 6.3.2 and

P11 P12P13 q1,1 91,2 41,3 1,1 71,2 71,3
Aur)=| p2,1 P22 P23 |, Au2)=| q21 @22 q2,3 |, Alug)=| ro1 re2 ro3 |,
P31 P3,2 P3,3 43,1 43,2 43,3 73,1 73,2 73,3

Pijs 5, Ti; € R (4,7=1,2,3). Al4 is the isotropic representation of g, A is g-invariant
= [A(e2),A(u1)]=0,p31=p32=p12=0,p33=p22. [Ale1), Aur)] = A([er, u1]) =
p13=p21=p23=0.[A(es), A(u1)] = A([es, u1]) = p22=p11. If [A(e2), A(uz)] =0
then g31 = g32 =q12 =0, ¢33 = ga.2. [Ae1), A(uz)] = A(uz), 11 = @2 =q23=0.
[Ales), A(u2)]|=A(u3), rii=ri3=ra1=roo=rog=r32=r33=0,7r31=¢21,71,2=
—q1,3- If [A(e4), A(UQ)] = A(UQ) then r1,2= 0. [A(€5), A(UQ)} = A(ul) +A(€1) -i-3A(84)7
pr1=r31=—2,trA(3esa+u1) =0 = trA([z,y]) =0 for all z,y € g, the connection
is locally equiaffine and has the form, presented in the table, the curvature and torsion
tensors are zero. In this case Ricci tensor is equal to zero too. We have tr A(es) #0 =
the connection is not equiaffine. In the cases 3.13.6 (u = —1) and 2.8.7 (A = —1) the
connection is equiaffine, but admitting nonzero torsion tensor.

Similarly we obtain the results in the other cases:

Pair Locally equiaffine connection
-2 0 0 0 00 0 0 0
6.3.2 0o -2 0 |, -2 0 0 |, 0 00
0 0 =2 0 00 -2 0 0
5.9.2 0 -1 0 0 0 O 0O 0 0
3.12.2 0 0 0 | 0 -1 0 |, 0 0 0
3.13.6, u£0,1,—1,1/2 0 0 0 0 0 1 0 -1 0
010 0 0 O 0 00
4.19.2. 0 0 0 |, 01 0 |, 0 00
0 00 0 0 -1 010
0 00 0 0 O 0 00
421.11, 4 #0,1,1/2 0 0 0 |, 01 0 |, 0 00
0 00 0 0 -1 010
woiin| (1L (308 (1,18
8.7, 2#0,1,-1,1/ 0 0 1/2 000 -1/2 0 0
0 -1 0 0 -2 0 0O 0 0
3.28.2 0 0 0 | 0o -1 0 |, 0 0 0
0 0 0 0 0 -1 0 -1 0
The connection is equiaffine only in the case 4.21.11, u = —1.

Let g is solvable, for example, (g, g) is 5.10.1 (A=1/2, u=0) then A|, is the isotropic
representation of g. A is g-invariant = tr A([z, y]) =0forall z,y € gand locally equiaffine
connection there exist and has the form, presented in the table, the Ricci tensor, curvature
and torsion tensors are equal to zero. In this case tr A(e;) # 0 and the connection is not
equiaffine. Similarly we obtain the results in the other cases:
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Pair Locally equiaffine connection

5.10.1, \=1/2, ;=0
4111, =0, A=1/2
3.20.1, u=1/2()\£0,1/2)

3.23.1, \=3/4 000 000 00 73
3.20.1, p=1/2 000]), {ooo], oo o
3.8.1, \=0, pi=1/2 000 000 00 0
2.9.1, u=1/2(A#£1/2,0,1,3/2)
2.19.1, \=1/2
2.21.1, \=3/4
481, 3=0, u=1/2
3.8.1, \=1/2, =0 000 000 00 0
2.8.1, \=1/2 000, {ooo ], [00mr;
2.9.1, \=2u(p£0,1/4,1/3,1/2,1)| \ 0 0 0 000 00 0
1.2.1, =\ /2(\£—2)
1105 000 000 000
3.10.17 000 ), looo ], [o001
3.20.25, 11 # 0 000 000 000
3.20.1, \=1/2(;£0, 1/2)
3TLA=1/2 000 0 qi2 0 000
211, =1/2 000 0 0 0 000
291.0=1/2(:20-1/2,1/41/2) | \ 000 T\ o 0 o) Lo o
1.2.1, \=1/2(u£1/2,1)
1.7.1, \=1/2
3141, 0 20,2 000 000 00 r3
201N g = 1/2 000 ], {ooo ], [ 00 rs
000 000 00 0
3.20.26, A £ 1/3,1/4 000 0 g2 0 000
(12=0X#1/2) 000 | 0 0 0 |, 000
: 000 01 0 000
000 000 00 rs
2.19.5 000 ), ooo ], {00 1
000 000 00 0
000 00 0 000
1.2.1, 0= 2X (A # 1/3,1/4) 000,10 o0 o0l (000
000 0 gs2 0 000
000 0 g2 0 000
121, A=1/2, =1 000}, (oo o) [oo0o0
000 0 gsz 0 000

We have equiaffine connections only in the cases 2.9.1, A = —3/2, u = 1/2; 1.2.1, A=
—2/3,p=—1/3 and 2.9.1, \=—2/3, u=—1/3; 3.20.25, u=—1/3; 2.9.1, \=1/2, u=—3/2
(respectively).

The Ricci tensors Ric(y, z) =tr{x — R(z,y)z} are equal to zero.
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2.2 The curvature tensor is not only zero

Theorem 2.2. I. There are no pairs (g, 9), admitting nontrivial equiaffine connections with
nonzero curvature tensor and only zero torsion tensor.

II. Any pair (g, g), allows nontrivial affine connections, the curvature tensor is not only
zero, the torsion tensor is only zero (i.e. if § is nonsolvable then d.n.m=4.21.11 (1=1/2),
3.13.6 (u=1/2), 2.8.7 (A=1/2), if g is solvable then d.n.m=3.13.2 (u=1/2,1/4), 3.20.4
(A=1/4), 3.20.26 (A\=1/4), 3.20.27, 2.9.1 (A\=1/2, p=1/4), 2.9.3 (u=1/4), 1.2.1 (A\=1/4,
u=1/2), see [21), admits locally equiaffine connections. The Ricci tensors are zero.

Proof. Just as earlier, in case, for example, 3.13.2 (u = 1/2,1/4) we have tr A([z,y]) =0
for all z,y € g, the torsion tensor and Ricci tensor are zero and locally equiaffine connec-
tion has the form, presented in the table. The connection is equiaffine if tr A(e;) =0 =
=2, but in this case 0 < p < 1 = the pair does not allow equiaffine connections. In
the case 3.20.4 the connection is equiaffine if A =2, but A < 1/3. Similarly we obtain the
results in other cases:

— g is solvable:

Pair Locally equiaffine connection
0 0 0 0 00 0 0 O
3132, u=1/4 0 0 0 |, 0 0 0 |, 0 0 rogs
0 0 0 0 00 0 0 O
3.13.2, = 1/2 0 0 0 0 00 0 0 mg3
3.20.4,A=1/4 00 0, 000, 000
0 0 0 0 0 0 00 O
0 0 0 0 00 0 0 ris
3.20.26, A =1/4 0 0 0 |, 0 0 0 |, 0 0 O
0 0 0 010 0 0 O
0 0 0 0 0 0 0 0 0
3.20.27 0 0 0 |, 0 0 0 |, 0 0 0
0 0 0 01 0 0 0 0
200 =1/2,u=1/a| (0 00 0 qi2 O 00 0
2.0.3, = 1/4 0 0 0 |, 0 0 0| 0 0 73
0 0 0 0 0 0 00 O
0 0 0 0 0 0 0 0 73
121, =1/4,u=1/2 0 0 0 |, 0 0 0|, 00 O
0 0 0 0 g32 O 00 O
— g is nonsolvable:
Pair Locally equiaffine connection
0 00 0 0 O 0 0 m3
42111, p=1/2 QO 00 J],{01 O , 1 00 0 )
0 00 0 0 -1 01 0
-1 0 0 0 O 0 0 rigs
3.13.6,u=1/2 ( 0 0 0], 0 -1 0 |, 0 0 0
0 0 O 0 1 0 -1 0
-1/2 0 0 00 0 0 O
287, A=1/2 0 0 0 0 0 |, 0 0 723
0 0 1/2 0 0 0 -1/2 0 0
In these cases, equiaffine connections does not exist.

The Ricci tensors are equal to zero. O
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3 Pairs of Lie algebras with only trivial locally equiaffine connections
3.1 The curvature tensor is only zero

Theorem 3.1. . If the pair (g, ) admits only trivial equiaffine connection, the curvature
and torsion tensors are zero, then (g, g) is equivalent to one of the pairs:

— g is nonsolvable: 8.1.1(s((3,R));

6.2.1 (] €9 €3 €4 €5 €6 (5] Uy U3
el 0 0 0 (A—Des 0 (A—=1)eg Aui Aug ug
D) 0 0 2e3 ey —2es —eg up —us 0
€3 0 —263 0 0 €9 €4 0 (5% 0
€4 (1—)\)64 —€4 0 0 —€g 0 0 0 (5% /\__1/2.
es 0 2es —eo es 0 0 u 0 07 ’
€g (1 — )\)66 €g —€4 0 0 0 0 0 U
U7 —/\ul —U1 0 0 —U2 0 0 0 0
U9 —/\UQ U2 —Up 0 0 0 0 0 0
U3 —us3 0 0 —U7 0 —Uy 0 0O 0
6.4.1 el €x ez ey es eg Ul Uz U3
€1 0 0 0 0 (1—)\)65 (1—)\)86 Ul )\Ug )\’U,3
es 0 0 2e3 2e4 —e5 € 0 wus -—us
€3 0 —263 0 €2 —€g 0 (]
€4 0 264 —€9 0 0 —€5 0 us 0 _ .
es | A\—1)es es eq 0 0 0 0w 0 0ATTUZ
€6 ()\— 1)66 —€g 0 €5 0 0 0 0 (751
Uy —U7 0 0 0 0 0 0 0 0
U9 —/\UQ —U2 0 —Uus —U1 0 0 0 0
U3 —A\us uz —us 0 0 —uy 0 O 0
4.2.1. el €9 es ey Ul Us U3
€1 0 0 0 0 )\ul )\UQ us
€9 0 0 263 —264 U1 —U2 0
es 0 —263 0 €9 0 Ui 0 _ .
€4 0 264 —€2 0 ug 0 0 ’ A= 1/2’
Ul 7)\11,1 —U1 0 —U2 0 0 0
Uz —Auz upz  —ug 0 0 0 0
U3 —us 0 0 0 0 0 0

— g is solvable: 5.10.1 A=pu=-1), 481 (A=p=-1), 491 (A=0,u=—-2),
4111 A=p=-1),4141 (A\=0,up=-2), 4.21.1 (u=—-1— X (A#£-1,-3/2)), 3.8.1
A=p=-1),3131 (A=—-p—1(u#0,1/2,-1/3,-1)), 3.16.1 (A = —2p), 3.20.1
A=—-p—1(N#£0,1/2,-1,-3/2)), 3.22.1 (A= —2p (A#0)), 3.23.1 (A =0), 3.27.1
(A=-1/2),329.1 (u=-2), 2.2.1 A=p=—1), 24.1 (A=0,u=-2), 2.9.1 A=—p — 1
(A£1/2,0,—-1,-2/3,-3/2)), 2.16.1 (A= —1/2), 2.19.1 (A=—2), 1.2.1 (A= —p — 1
(n#-1/3,-3/2,0,-2/3)), 1.4.1 (A=—2u (A#£0)), 1.7.1 (A= —2). The Ricci tensors
are zero.

II. Any pair (g, @) that admits only trivial affine connection, the curvature and torsion
tensors are zero (i.e. if g is nonsolvable then dn.m = 9.1.1, 8.1.1, 7.1.1, 7.2.1, 6.2.1,
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6.3.1, 6.4.1( ¥4 /2), 5.1.1, 4.2.1(\#1/2), 4.3.1, 4.5.1, if § is solvable then d.n.m = 6.5.1,
5.4.1, 5.5.1, 5.6.1, 5.7.1, 5.8.1, 5.9.1, 5.10.1 (A% + 2 # 0, (A — 1)? + (u + 1)% £ 0,
(A=1/2)2 442 #0), 4.4.1,4.6.1, 4.7.1, 4.8. 1 (A+1)2+ (u—1)2 #0, A+ (u—1/2)* #0,
AN+ 2 #0), 491 N2+ p2#0), 4111 (A2 + 2 #£0, (n+ 12+ (N —1)2 #£0,
24+ (N —1/2)24£0), 4.12.1, 4.13.1, 4.14.1 ((u — 2)® + N2 #£0), 4.15.1, 4.16.1, 4.17.1,
4.18.1, 4.19.1, 4.20.1 (A#0, —1), 4.21.1 (u#0, p#1/2, p#1 — M), 4.22.1, 3.1.1, 3.2.1,
3.6.1, 3.7.1 (A£0,1/2), 3.8.1 (A% + (n — 1/2)2 £0, A2 + p2 #£0, (A — 1/2)% + p?2 #£0,
A+1)2+ (p—1)2#£0, A=1)? + (p+1)*#0), 3.9.1, 3.10.1, 3.11.1, 3.12.1, 3.13.1
(0, u#L— N\ p#1/2, p#N -1, p#X/2), 3.16.1, 3.17.1 (A #0), 3.18.1, 3.19.1
(A#£0,-1), 3201 (A#£0, AN£1/2, u#0, pu#1/2, p#1—N), 3.21.1 (A #£0), 3.22.1
(A # 2u), 3.23.1 (X #2/3,1/2,3/4, 3.24.1, 3.26.1, 3.27.1 (A # 0,1/2), 3.28.1, 3.29.1
(1#0,1/2),3.30.1, 3.31.1, 2.1.1 (A#£0,1/2), 2.2.1 (A —1)2 + (1 — 1)250), 2.3.1, 2.4.1
(N2 4+ p2#£0, A2 + (p—2)24#0), 2.5.1, 2.6.1, 2.8.1 (A £0,1/2,1, 1), 2.9.1 (A #1/2,
ANEO, ANAL — i, N£2u, AFp+ 1, p#0, u#1/2),2.10.1, 2.11.1, 2.12.1, 2.14.1, 2.16.1
(A#£0,1/2), 219.1 (A #£0,1/2), 2.21.1 (A #0,1/2,2/3,3/4), 2.22.1, 1.2.1 (u# X + 1,
PHE2N pFEL— N p#N2, A£1/2), 1AL (u#2X), 1.7.1 (A#0,2,1/2), 1.9.1, see [2]),
admits the locally equiaffine connection.

Proof. If, for example, (g, g) is the space 8.1.1 (sI(3,R)), Alg=A, A is g-invariant =
A(u1)=A(uz)=A(u3)=0, then the torsion and Ricci tensors are zero, tr A(e;) =0,i = 1,8,
(A(e;) € sl(3,R)) = the connection is equiaffine (and locally equiaffine). In the other
cases are similarly. [

3.2 The curvature tensor is not zero for some connections

Theorem 3.2. 1. If the pair (g, ) admits only trivial equiaffine connection, the curvature
tensor is not zero, the torsion tensor is zero, then (g, g) is equivalent to one and only one
of the pairs

4.21.2. e1 €y es ey UL U U3
e1 0 (1—/\)62 (3)\—1)/263 (1—|-/\)/2€4 UL Aug (1—/\)/QU3
€9 (/\—1)62 0 €4 0 0 Ul 0
es | (1-3X\)/2e5 —eqy 0 0 0 0 Ug \—_3
es |—(14N)/2ey 0 0 0 0 O Up o
Uq —Uq 0 0 0 0 0 0
(%) —)\UQ —Ux 0 0 0 0 €4
us (/\—1)/2’(L3 0 —Ug —UuU1 0 —€4 0
3.13.4, —1<u<0 el ) es Ul Uo us
e1 0 (I+p)ez (1 —pes ur (1H2p)us pus
€ —(pt1)es 0 0 0 0 Ug
es3 (u—1)es 0 0 0 0 up , p=—2/3;
uy —Uq 0 0 0 0 €2
Uo —(2u+1)usg 0 0 0 0 0
Uus —pus —Usg —U7 —ey 0 0
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3.20.5, u>1/3 el € es3 Uy Ug Uus
el 0 2ues (1—p)es ur (12p)us pusg
) —2pe9 0 0 0 U1 0
es (i—1)es 0 0 0 0 up o, =2
U1 —U1 0 O O O O
(%) (2#71)’(12 —U1 0 0 0 €3
U3 —pus 0 —up 0 —e3 0
2.9.3. el ) Uq Uo us
e1 0 (I—p)es ur (1 —2pus pus
es (w—1)es 0 0 0 Uy _9
w —uy 0 0 0 0o T HT=
Ug (21 — 1)us 0 0 0 e
Uus — s —U7 0 —es 0

In these cases g is solvable.
II. If the pair (§,g), admitting only trivial affine connection (with nonzero curvature
tensor and zero torsion tensor), does not admit locally equiaffine connection, then (g, g) is
equivalent to one of the pairs:

29.12.| e1 ez wuy us us
€1 0 —€2 Uq —2UQ 2U3
es es 0 O 0 w
(5% —U1 0 0 €2 0’
U9 2’11,2 0 —€9 0 —€1
us —QU3 —Uu 0 (&1 0
3.8.8. €1 €9 €3 Ul (5 us
el 0 0 €3 Ul 0 0
€9 0 0 €3 0 (5 —Uus
€3 —e€3 —€3 0 0 0 Uy
Uy —U7 0 0 0 es 0
(%) 0 —U2 0 —E€3 0 262 — €1
us 0 us —U1 0 €1 — 262 0

III. Any pair (g, 9) that admits only trivial affine connection, the curvature tensor is
not zero, the torsion tensor is zero, except 2.9.12 and 3.8.8 (i.e. if g is nonsolvable then
dnm = 4.11.2, 4.13.2, 4.13.3, 2.1.2, 2.3.2, 2.3.3, if g is solvable then d.n.m = 5.10.2,
4.8.10, 4.11.4, 4.20.2, 4.21.2 (A # 1), 3.8.9, 3.13.2 (p # 0,1/2,1/4), 3.13.4, 3.14.2,
3.19.16, 3.20.4 (A # 0,1/4), 3.20.5 (u # 1/2), 3.23.2, 3.27.2, 2.8.6, 2.9.3 (u #
0,1/2,1/4), 2.16.2, see [2]) admits the locally equiaffine connection.

The Ricci tensors has the form (in the other cases Ricci tensors are zero):

Pair Ricci tensor Pair Ricci tensor Pair Ricci tensor
0 0 O 0 0 O 0 0 O
4.11.2 0 0 =2 4.13.2 0 -2 0 4.13.3 0 2 0
0 -2 0 0 0 -2 0 0 2
0 -1 0 -1 0 O 1 0 0
2.1.2 -1 0 O 2.3.2 0 -1 0 2.3.3 01 0
0 0 O 0 0 O 0 0 O
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Proof. In the case 2.9.12 we have A is g-invariant = A(u1) = A(uz2) = A(ug) = 0, Ricci
tensor has the form

0 0 0
0 0 -3
0 -2 0

and Ricci tensor is not symmetric. Also we have tr A(e;) # 0 = the connection is not
locally equiaffine (and equiaffine too). In the case 3.8.8 Ricci tensor as in the case 2.9.12,
also we have tr A(e; — 2e5) #0 = the connection is not locally equiaffine (and equiaffine
too). In other cases the connection is locally equiaffine (tr A([z, y])=0forall 2,y € g), the
Ricci tensors have the form, presented in the theorem, and Ricci tensors are symmetric. [

So for all three-dimensional homogeneous spaces, not admitting connections with non-
zero torsion tensor, it is determined under what conditions the connection is equiaffine
(locally equiaffine). In addition, equiaffine (locally equiaffine) connections and Ricci ten-
sors are written out in explicit form. For example, there are only two spaces (not admitting
connections with nonzero torsion tensor) that admit affine connections, but do not admit
locally equiaffine connections. There are no pairs, admitting nontrivial equiaffine connec-
tions with nonzero curvature tensor and only zero torsion tensor. In this work we use the
algebraic approach for description of connections, methods of the theory of Lie groups,
Lie algebras and homogeneous spaces. The results can find applications in mathematics
and physics, since many fundamental problems in these fields are reduced to the study of
invariant objects on homogeneous spaces.

ORCID iDs
Natalya P. Mozhey ‘& https://orcid.org/0000-0001-9237-7208

References

[1]1 S. Kobayashi, Transformation groups in differential geometry, Classics in Mathematics,
Springer-Verlag, Berlin, 1995, doi:10.1007/978-3-642-61981-6, reprint of the 1972 edition.

[2] N. P. Mozhey, Torsion free affine connections on three-dimensional homogeneous spaces, Sib.
Elektron. Mat. Izv. 14 (2017), 280-295, doi:10.17377/semi.2017.14.026.

[3] K. Nomizu, Invariant affine connections on homogeneous spaces, Amer. J. Math. 76 (1954),
33-65, doi:10.2307/2372398.

[4] K. Nomizu and T. Sasaki, Affine differential geometry, volume 111 of Cambridge Tracts in
Mathematics, Cambridge University Press, Cambridge, 1994, geometry of affine immersions.


https://orcid.org/0000-0001-9237-7208

. THE ART oF DISCRETE AND
{ APPLIED MATHEMATICS

@creative
commons

ISSN 2590-9770

The Art of Discrete and Applied Mathematics 4 (2021) #P2.04
https://doi.org/10.26493/2590-9770.1353.c0e
(Also available at http://adam-journal.eu)

Symmetrical 2-extensions of the 3-dimensional
grid. 1

Kirill V. Kostousov*

Krasovskii Institute of Mathematics and Mechanics,
S. Kovalevskaya Str, 16, 620108, Yekaterinburg, Russia

Received 24 January 2020, accepted 30 May 2020, published online 10 March 2021

Abstract

For a positive integer d, a connected graph I" is a symmetrical 2-extension of the d-
dimensional grid A? if there exists a vertex-transitive group G of automorphisms of I" and
its imprimitivity system o with blocks of size 2 such that there exists an isomorphism ¢ of
the quotient graph '/ onto A%. The tuple (T', G, o, ¢) with specified components is called
a realization of the symmetrical 2-extension I' of the grid A%. Two realizations (I'y, G,
o1,p1) and (T, Ga, 09, ¢9) are called equivalent if there exists an isomorphism of the
graph I'; onto I's which maps o7 onto o5. V.I. Trofimov proved that, up to equivalence,
there are only finitely many realizations of symmetrical 2-extensions of A% for each positive
integer d. E.A. Konovalchik and K.V. Kostousov found all, up to equivalence, realizations
of symmetrical 2-extensions of the grid A2. In this work we found all, up to equivalence,
realizations (', G, o, ) of symmetrical 2-extensions of the grid A3 for which only the
trivial automorphism of I" preserves all blocks of 0. Namely we prove that there are 5573
such realizations, and that among corresponding graphs I' there are 5350 pairwise non-
isomorphic.

Keywords: Symmetrical extensions of a graph, d-dimensional grid.

Math. Subj. Class.: 20H15

1 Introduction

Recall that, for a positive integer d, a d-dimensional grid A? is a graph whose vertices are
integer tuples (a1, ...aq) and two vertices (af,...,a};) and (af,...,a)) are adjacent if
and only if |a} — a¥| + ...+ |a}, — alj| = 1. According to [0] for a finite graph A, define

*Our work was performed using ‘Uran’ supercomputer of IMM UB RAS, Yekaterinburg, Russia.
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a connected graph I to be a symmetrical extension of A? by A if there exists a vertex-
transitive group G of automorphisms of I' and an imprimitivity system o of G on V(I")
such that subgraphs of I" generated by blocks of ¢ are isomorphic to A and there exists
an isomorphism of I'/o (i.e., of factor-graph of I" by partition o of its vertex set) onto
A4, A tuple (T', G, o, p) with specified components is called a realization of symmetrical
extension T of the grid A? by the graph /. For a positive integer g, a graph I is called
a symmetrical q-extension of the grid A?, if T is a symmetrical extension of the grid A¢
by some graph A such that |V (A)| = ¢. In this situation the tuple (T', G, 0, ) with
specified components is called a realization of the symmetrical q-extension I" of the grid
A4, and we say that T is a graph of this realization. Along with purely mathematical
interest, symmetrical g-extensions of the grid A% for small d > 1 and ¢ > 1 are iteresting
for crystallography and some physical theories (see [5]). For crystallography, symmetrical
2-extensions of grids A? are of the most interest. They naturally arise when considering
“molecular” crystals whose “molecules” consist of two “atoms” or, more generally, have a
distinguished axis.

It is natural to consider realizations of symmetric g-extensions of the grid A¢ up to
equivalence defined as follows (see [5]). We call two such realizations R; = (I'y, Gy,
o1,¢1) and Ry = (T'a, G, 02, ¢2) equivalent and write Ry ~ Ry if there exists an isomor-
phism of the graph I'; to the graph I'y which maps o; onto o2. We say that the realization
(T, G, a, ) of the symmetrical g-extension of the grid A is maximal if G = Aut, (T) is
the group of all automorphisms of the graph I" which preserve the partition o. It is clear that
each realization of the symmetrical g-extension of the grid A¢ has an equivalent maximal
realization (unique up to equivalence). V.I. Trofimov proved that, up to equivalence, for
an arbitrary positive integer d, there is only a finite number of realizations of symmetrical
2-extensions of d-dimensional grid (see [7, Theorem 2]). An algorithm for constructing
these extensions is also proposed in [7].

Using this algorithm, in [3] and [4] were found all, up to equivalence, realizations of
symmetrical 2-extensions of the grid A? (162 realizations). Among the graphs of these
realizations, there are exactly 152 pairwise nonisomorphic graphs.

For an arbitrary realization (T, G, o, ) of the symmetrical 2-extension of the grid A¢
and an arbitrary pair of adjacent vertices B1, Bs of the graph I'/o, the set of edges of the
graph I', one end of which lies in B; and the other in By, will be called a connection. The
following types of connections are possible: type 1 means a single edge; fype 2| means two
non-adjacent edges; type 2,y means two adjacent edges; fype 3 means three edges; type 4
means full connection (4 edges). A realization that necessarily has connections of types not
equal to 2| and 4 will be called a realization of class 1. A realization that have connections
only of types 2| and 4 (maybe only of one type) will called a realizations of class 11. By
Proposition 4 from [7], realizations of class I are exactly the realizations of symmetrical
2-extensions of the grid A? such that only a trivial automorphism of their graph fixes all
blocks.

All 162 realizations of symmetrical 2-extensions of the grid A? are distributed in classes
I and II as follows: 87 realizations of class I (see [3]) and 75 realizations of class II (see
[4]). This paper is devoted to the description of all, up to equivalence, realizations of
symmetrical 2-extensions of the grid A® of class 1.

A realization of symmetrical extension of the grid A? by the graph K (full graph on
two vertices) will be called a it saturated realization of the symmetrical 2-extension of
the grid A%. Accordingly, a realization of symmetrical extension of the grid A? by the



K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid 3

graph complemented to K will be call a it non-saturated realization of the symmetrical
2-extension of the grid A?.

In this paper, we have proved that, up to equivalence, there are 5573 realizations of
symmetrical 2-extensions of the grid A% of class I, among which 2872 are saturated and
2701 are non-saturated (see Theorem 1 and Corollary 1). Among the graphs of saturated
realizations of symmetrical 2-extensions of the grid A® of class I there are exactly 2792
pairwise nonisomorphic; among the graphs of non-saturated realizations of class I there
are exactly 2594 pairwise nonisomorphic; and among all graphs of realizations of class I
there are 5350 pairwise nonisomorphic (see Corollary 2).

In Sec. 3, we give the description of all, up to equivalence, realizations of symmetrical
2-extensions of the grid A3 of class I (Theorem 1 and Corollary 1). This is obtained using
the approach from [7] implemented in GAP [2] (Algorithms 1 and 2 from [3]). Sec. 2
contains preliminary results.

2 Preliminaries

Using GAP [2], we have listed all conjugacy classes of vertex-transitive subgroups of the
group Aut(A?). It turned out that there are 786 such classes.

The details are as follows. Each vertex-transitive group of automorphisms of A? is
generated by the stabilizer in this group of the vertex (0,0,0) and six elements of this
group that translate the vertex (0,0, 0) to the vertices adjacent to it. Let Sy be a stabilizer
of (0,070) in Aut(A3), Ny = Sotm, Ny = t;l, N3 = Soty, Ny = t;l, N5 = Sotz, Ng =
t;1,and N = Ny UN,U...U Ng. We look over all subgroups S of Sy, up to conjugation in
Sp. For every S, using backtracking, we search for all minimal subsets N’ of N such that
IN'NN;| <1foralli =1,...,6and (S, N’y N N; # () forall; = 1, ..., 6. For every found
N, if (S, N') is a proper subgroup of Aut(A?), then we put this group into the resulting
list H. At the end, we thin out the list L up to conjugation in Aut(A?).

It turned out that |H| = 786, H = {H1,..., Hrse }. These groups are given in Table
2 below by their generating systems. The following notation is used for certain automor-
phisms of the grid A3:

Tyt (x,y,z) = (I7 *Zvy)a Ty - (‘rﬂy7z) = (Zay7 71’)3
Tz (x’yvz) = (yv —(E,Z), my - (x,y,z) = (—x,y7z),
my : (2,y,2) = (2, -y, 2), m;: (x,y,2) = (x,y,—2),
i:(z,y,2) =~ (—x,—y,—2), tz:(x,y,2)— (x+1,y,2),
ty: (x,y,2) = (v, y+1,2), t.:(z,y,2)— (z,y,2+1),

where x,y, z € Z.

Remark 2.1. In the natural embedding of the grid A? in the Euclidean space R3, each auto-
morphism g € Aut(A3) is induced by the only isometry § of this space. The isometries that
induce the above automorphisms of A? have the following geometric meaning: 77, 7, 7,
are rotations by the angle 7 around coordinate axes x, y, and z respectively, mi, 1y, 7
are reflections relative coordinate planes, ¢ — central symmetry about the origin, ¢, tNy, t,
are translations by 1 along axes x, y, and z respectively.

Using GAP, we constructed and tested 786 stabilizers {H ) : H € H} for con-
jugacy in Aut(A?’)(O’O,O). It turned out that, up to conjugation, there are only 33 such
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stabilizers. We give them in Table 1 by their generators indicated in column 3. For each of
the 33 groups, the abstract group structure is given in column 2.
Table 1
Stabilizers of vertex (0, 0, 0) in vertex-transitive subgroups of Aut(A®)
up to conjugation in Aut(A?)o,0,0)

Ne Group structure  Generators

1 1 1

2 Oy (2)

3 02 <mz>

4 Oy (rry)

5 O (r?)

6 (O (myry)

7 Cs (rir; 1)

8 02 X 02 <T%,7‘z>

9 OQ X OQ <7;,’I“§>

10 Cy x Cy (mr;t r2)

11 CQ X C2 (mz,rirr>

12 02 X 02 <Z, 7"37":1;>

13 Cy x Cy (rere, r2ry)

14 CyxCy (mg,r?)

15 Cy (rot,r2)

16 Cy4 (mgryt)

17 Cs (i, mgry ')
18 53 (mgry, v et
19 Ss (rar., r2ry

20 CoxCyxCoy  (iyriry,rir,)
21 C2 X C2 X C2 <Z,T%,T’z>

22 CyxCy (i, meryt)

23  Dg (mgrs L r2r,)
24 Dy (r2,r2r,)

25 Dsg (my,myr;t,r?)
26 Ds (mgr;tr?)

27 Ay (ryrztr2,r2)
28 Do (i,r2r,,m2r,)
29 Cs x Dg (z,r%,rfrﬁ

30 Cyx Ay (1, mxrglrajl, 7’5, r?)
31 Sy (mgr; Y mer., r?)
32 5, <r§rz7 2, 1r2r,)
33 Cy x5y <i,r§rz,r§,r§7“w>

Each group H € H is identified with some space group and, therefore, has a point
group P(H) and a translation basis (see [1]). Using GAP, we verified that the set of point
groups {P(H) : H € H} is equal, up to conjugation in P(Aut(A?)), to the set of 33
stabilizers given in Table 1. In column 1 of Table 2 below, we give the set of groups H
defined by their generators. In column 2, for each group H € H, we give the N¢ of the
group from Table 1 conjugate to the stabilizer H(g,g,0) in Aut(A3)(070,0). In column 3, for
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each group H € H, we give the N¢ of the group from Table 1 conjugate to the point group
P(H) in P(Aut(A?)). In column 4, for each group H € H, we give its translation basis.
The groups in Table 2 are sorted lexicographically first by N¢ in column 2 and then by Ne
in column 3.

. . Table 2
Representatives of conjugacy classes for
vertex-transitive subgroups of Aut(A?)
H Hp 0.0 P(H) Translation basis of H
H1:<tx,t;1,t;1) [[1,0.01.[0.1,01,[0,0.1]]
H2:<itz,itz_1,tw,t;1) [[1,0,01.[0,1,01,[0,0.2]]
Hg = <ity,it;1,itz,it;1,tw> [[1,0,01,[0,1,11,[0,0,2]]

Hy = (itg, it

> [[10.11

[[1,0,0],
[[1.0.0]
[[1,0,0],
[[1.0.1]
[[1,0,1],
[[1.0.0]
[[1,0,0]
[11,0,11,
[[1.0.0]
[[1.0.0].
[[1.0.0]
[[1,0,0],

0,1,11,[0,0,21]
0,2,0],[0,0,17]
0,2,01,[0,0,11]
0,1,11,[0,0,2]]
0,1,01,[0,0,21]
0,1,1],[0,0,2]]
0,2,01,[0,0,11]
0,1,1],[0,0,2]]
0,1,11,10,0,21]
0,2,0],[0,0,1]]
0,1,0],10,0,27]
0,1,11,[0,0,21]
0,1,1],[0,0,2]]

1,'ity,ity_1,itz,'itz_1)
Hg = (mgty b te, 1)

Hg = (myty, myty bt to, t7 1)
Hy = (myty, myt, L omyts 1l tg)
Hg = (mytg, myt, 1,t;1>

Hg = (WLytz,my by, mytyt myt )
Hyg = (r2ryty, raryty tote, 1)
Hyp = (r2rgtyt r2rats, ta)

Hig = (ryrgt‘—,-,ryrzt 1 ryrgty,ryrgty*l)
Hyg = (r2ty, r2to b te, 7 1)
Hig = (r2t7 1 g, t50)

Hys = <7~§ty,r2t;1,r%t;,rﬁtz_l,tz)

Hig = (r2ty, r2ty b r2esh ta)

L N N R S S

Hy7 = (ritx,rzt;l,v-?t;l,7-§tz,7~§t;1> [[1,0,11,00,1,11,[0,0,21]
Hqig = (mzrgltgl,tx‘tzl) [[1,0,01.[0.2,0],[0,0.1]]
Hig = (mzr_;lt?jl,mzr_;ltz,tz) [[1,0,01.[0,1,11,[0,0,2]]

1

[(1,0,1]
[[1,0,2],
[[1,0,0],
[[1,0,0],

0,1,1],00,0,2]]
0,1,21,[0,0,31]
0,4,01,[0,0,1]]
0,2,0],10,0,27]

H20:(mzr;1tm,nlzr; ,vnzr,;ltz)
Hoy = (ryrgty L ryrety
Hoo = (rit;l,rgty,tz,t
Hag = (r2ty,rat; b r2e st tg)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
g 1
—1

b 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[

[

[

[

[

[

[

[

[

[

[

[

5 [

5 [

5 [

5 [

6 [

6 [

6 [

7 [

8 [

8 [
Hgy = (T?Etywi’c;l, ‘2tz,r§tz_ sta) 8 [[1,0,01.[0,2,01.[0,0,21]
Hys = (raty.raty borgte, gttt 1) 8 [12.0,01.[0.2,01,[0,0,1]]
Hyg = (rotyt ezt ta) 8 [11,0,01,10,2,01,[0,0,21]
Hor7 = (rétgl,r%tz,r?t,;l,rﬁt,y,tm) 8 [[1,0,00,0,2,11,(0,0,2]]
Hog = <T»gty,rgt;l,rmtz,rgt;l,r2tz,r2t b 8 [12,0.01.00.1,11.10,0.2]]
Hog = (r2tg, r2t 1, r2 . r2e1 2 8 [12,0,01.00,1,11,[0.0.2]]
Hgg = (rita, ryty boraty ,r?ytzl) 8 [[1,1,01,[0.2,0].[0,0,2]]
Hzy = %tyw%f;lwgtz ratzhrdte ,T2,—1> 8 (2010011110021
Hgg = (rﬁtz,rzt’l,rztmrztr1,rzty, ~1y 8 [[L1L11.00.2,01,[0.0.2]]
Hgz = <T§t'yv7“2t Lo twm%tglwzt;ﬂ 8 [[1,1,11.[0,2,0],[0,0,2]]
Hgyq = (rite, rot, 1,r§t;1) 8 [L1L11,[0.2,0170,0.2]]
Hgg = (ity, r2ty 1t t51) 9 [[1,0.01,[0.4,01,[0,0,1]]
Hgg = (ity, myt L, te, t7h) 9 [11,0,01,10,4,01,[0.0.1]]
Hgy = (ity, it 7';‘;751,7177'2&,%) 9 [[1,0.01.[0,1,11,[0,0,4]]
Hag = (itZ 1 omyty myt ! riis ta) 9 [11.0.01.00,1.21,10,0.41]
Hgg = (maty ', r2tz, r2t2 1 ta) 9 [11,0,01,10,2,01,10,0,211
Hyo = (itz, itz b rZey, r2eg ™t te) 9 (11,0,01,10.2,01,10,0.21]
Hyy = (itz, itz b omyty, myty !t ta) 9 [[1,0.01.[0.2,0],[0,0.2]]
Hyg = (myty, mytot r2ts, r2e 71 10 9 [[1.0.01,[0,2,01,0,0,2]]
Hyg = (ithit;1=mzt;iyvtw) 9 [11.0.01.00.2,01,10,0.2]]
Hyg = (matyt r2ez 1t te) 9 [11.0.01.10.2.01,10,0.27]
Hys = (itz,it; b omyte, 1) 9 [12.0,01,[0,1,01,0,0,2]]
Hyg = (ity, ity L r2es 1t ta) 9 [11.0,01.10.2,01.[0.0.2]]
Hyg = (ity, ity t, r2ts, f, 71 te) 9 [11,0,01,[0,2,01,[0,0,2]]
H4s:<ityvmxtz’1m3ty S ta) 9 [11.0.01.00.2,11.10,0.2]]
Hyg = (ity, myt,, ,Tytzwf,tz_l‘taw 9 [[1,0,01,[0,2,11,[0,0,2]]
Hgo = (myty, mytyl rite, rotyt rdts, r2el) 9 [[1,0,11,10,2,01,[0,0,2]]
Hgy = (myty,myt L omyth r2eg, 5 £1> 9 [12,0,01,10,1,11,0,0,2]]
Hgo = (itz,itz’l;mytw,myty,myty ) 9 [[1,1,01,[0,2,01,[0,0,2]]
Hsg = (ity, it itz it7 1 maty) 9 [12.0.01.00.1,11,10,0.2]]
Hgyq = (mztg, r2ty, r2t; 1 r2e 1) 9 [02,0.00,[0.1,11,[0,0.2]]
Hss = <itzv“;1=7”zta:>'""zt; ) 9 [[1.1,0].[0,2,01,[0,0,2]]
Hgg = (mzty, maty b r2esh) 9 (1L 1,01,[0.2,01[0,0.2]]
Hgy = (itg, ity L ity ity r2e s h) 9 [[1.1,01,00,2,01,[0,0,2]]
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H Hp 0.0 P(H) Translation basis of H

Hgg = (ztz,zta‘l,ity,it;l,rztz,rytz1} 1 9 [[1,1,01.[0.2,01,[0,0.2]]
Hsg = (itg, ity L, ity, ity L imaty, motsh) 1 9 [01,1,01,00,2,01,[0,0.21]
Hgg = (it ity L rity, vt b r2e ) 1 9 [12,0.01.00,1,11.[0,0.2]]
Hey = (it ity 1 r2ty, r2t b r2e,, r2 t_l) 1 9 [02,0,01.00.1,11,[0.0.21]
Hgy = (itg, ity ,mztz,mztgl,ﬂt ,7‘ ty) 1 9 [[1,1,01,[0,2,11,[0,0,2]]
Heg = (ity, myts b r2te, v2¢00 720, p2¢ 1) 1 9 [[1,0,11,[0.2,11,[0,0,2]]
Hgy = (it;l,mytm,m,yty,mytyl,rgtz) 1 9 [01,0,21.00.1,2],[0.0.4]]
Hgs = (itz, itz 1 myty, mytod r2ep, r2eh) 1 9 [[1,1,11,10.2,01,[0.0.2]]
Hgg = (ity, ity t, maty, r2t5 1) 1 9 [[L111,00.2,0],00,0.2]]
Hgy = (itz, ity 1 maty, r2ty, r2t, 1) 1 9 [[1,1,11,00.2,01.[0,0.2]]
Heg = (mzry Ytz r2tyt r2e 20 ty) 1 10 [[1,0.01,[0.1,3],[0,0.4]]
Hgg = (myry ltr,TZty,rzty1,r5tz,r§t;1) 1 10 [12.0.01.[0.1,11,[0,0,2]]
Hyg = (mzratyl margt; “lig) 1 10 [[2,0,00,[0,1,11,[0,0,2]]
Hyp = (mgryts, moryty 1 10 [01,0,11.00.2,01,[0.0.21]
H72=<7n1ryt;1,7nzry_ ,r tI,thz) 1 10 [[1,0,3],[0,1,2],[0,0,4]]
Hyg = (myt y,Tzry ;l,tw,tzl) 1 11 [[1,0,0],[0,4,0],[0,0,1]]
Hyy = (mzry lt Lor2rgts, ta) 1 11 [[1,0,01.[0.1,31,[0,0,4]]
Hps = (mary tx,Tgrmtil,TQTsz) 1 11 [12,0,00,[0,1,11,00,0,2]]
Hrg = (mgty b mat 1 mery Teg) 1 1 [12,0.01.00.1,11.10,0.2]]
Hypp = (m,ztz,mztgl,T2thz,r§rzt;1) 1 1 [11,1,01.10.2,01,[0.0.21]
Hyg = (mItI,mztgl,rzrmtgl,rgrztz) 1 11 [12.0.01.[0.1,11,[0,0,2]]
Hpg = (maryte, maryty L, ryr2ty, ryr2et) 1 1 [01,0,11,00,2,01,[0,0.21]
Hgog = (maryte, meryty L, myty, myt 1) 1 1 [01,0,11.00.2,01,[0.0.21]
Hgy = (mgty, mzyry 1t smary Tty rErpt 1) 1 1 [[2,0,1][0,1,1],[0,0,2]]
H82:(mmtm,m,mtw1,mzr;1tz,7‘grm y1> 1 11 [[1,0,21,[0,1,31,[0,0,4]]
Hgg = (ity, r2ryts e, t71) 1 12 [[1,0,01,[0.4,01,[0,0,1]]
Hgy = (ity, itz, mary et te) 1 12 [[1,0.01.00.1,3],[0,0.4]]
Hgg = <it;1,it;1,r§rztz,tz> 1 12 [[1.0,01.[0,1,31,[0,0,4]]
Hgg = (ity b itz marg teg, r2rgt 1) 1 12 [[1,0.2],00.1,11,[0,0.4]]
Hgy = <itz,it;1,it;1,rzrzt;1,rgrztz> 1 12 [[1,0.11.[0.1,31,[0,0,4]]
Hgg = (ity, it L ity it7 1, mory Leg) 1 12 [[2,0.01,[0.1,11,[0,0,.2]]
Hgg = (myry tT,rngtyl,r%TrU 1 12 [12.0.01.[0.1,11,[0,0,2]]
Hgg = <uz,n11,ny,ny1,r ratz, r2rstsl) 1 12 [[11.01.00.2,01,[0,0.2]]
Hgy = (itw,igl,rgwt;l,rzrwtz> 1 12 [12.0.01.[0.1,11,[0,0.2]]
Hgo = <itz,it;l,nzzr;lt;l,rnzr_ltz) 1 12 [[2,0,00,[0,1,11,[0,0,2]]
Hgg = (mgryte, maryty L, r2ryty, r2rytt) 1 12 [[1,0,11,[0,2,01,[0,0,2]]
Hgy = <itz,mz7-zt;1,mz71tz1,7311t;1> 1 12 [12,0.11.[0.1,11,[0,0,2]]
Hgs = (itg, ity, mgraty L, r2rzty, r2ryty L) 1 12 [LL11100.2,1),00,0.2]]
Hog = (r2ryty b ryr2ty, to, t7 1) 1 13 [[1,0,01,[0.4,01.[0,0.11]
Hor = (r2ty bt r2ts, v2rpt 70 ty) 1 13 [[1,0.01[0.1,1],[0,0.4]]
Hgg = (rertz,'ryr2t borZet 1 13 [[1,0.1],[0.2,0].[0,0.2]]
Hgg = (r2ryt y,ﬂryt 1,7‘97%15,2,7‘/97‘ tz 1) 1 13 [01,0,11.10,2,01,[0.0.21]
Hygp = (1‘2ty, r2e 7 ,rztz,rgtzl,rngtT,rng -5 1 13 [[2.0.01,[0,1,11,[0,0,2]]
Hyigp = (r2ry y1,ryrgty,r2t‘b,r2t;1,r2tz,r2t L 1 13 [[L0.11.00.2,11,00,0.2]]
Hiygg = (r2ryty L oryr2ty, ryr2t ,rgtz,ritz) 1 13 [[1,0,31.[0,1,21,[0,0,471]
Hygg = (myty, r2t 1, tI,tz ) 1 14 [01,0,01.00.4,01,[0.0.11]
Hygq = (maty b mats bt r2es, ts) 1 14 [01,0,01.00.1,2].[0.0.4]]
Higs = (matyt mytZ 1t o) 1 14 [01,0,01.00.2,01,[0.0.21]
Hyge = (maty b mats, mat;h ta) 1 14 [[1,0,01,00,2,01,[0,0,2]]
Hyig7 = (mytgl,rity, 3 ul tz) » 1 14 [[1,0,01,[0,2,01,[0,0,2]]
Hygg = (mzty, maty L r2ty, r2 Sty o ta) 1 14 [[1.0.0].[0.2,0],[0,0,2]]
Higg = (myty, myty ,rgtz 1 tm) 1 14 [11,0.01.[0,2,0].[0,0.2]]
Hyo = <myty,myt;1,mztz,mztz—l,tw> 1 14 [[1,0.01,[0.2,0],[0,0,2]]
Hygpp = (matyt o2tz v2e 71 tg) 1 14 [11,0,01,[0,2,01,[0,0,2]]
Hypp = (myt; L matyl ta) 1 14 [[1,0.,01,[0,2,01,[0,0,2]]
H113:(mztgl,rgtm,rgtgl,t;1> 1 14 [[2,0.01.[0,2,01,[0,0,1]]
Hypg = (mytg,r2t; L e 1) 1 14 [12,0.01.[0.1,01.10,0.2]]
Hyys = (myty, matz, matz b r2ed tg) 1 14 [[1,0.01,00.2,1],[0,0.2]]
Hyi6 = (mztgl,rztz,rgtrl,rztz rgtz 1y 1 14 [[1,0,11,00.2,01.[0,0.2]]
Hypp = (matyt mats, matZ bt r2t,, r2¢ 1) 1 14 [02,0,01,00.1,11,[0,0.21]
Hijg = (myta, myty, myt, b r2e 1) 1 14 [01,1,01.10,2,01,[0.0.2]]
Hijg = (mat; !t myte, myty, myt 1) 1 14 [11,1,01.00,2,01,[0.0.2]]
Hygo = (myte, myty, myty L mats, mat; 1) 1 14 [01,1,01.00.2,01,[0.0.21]
Hygq = (myte, myt; L, mat1) 1 14 [01,0,11.00.2,01,[0.0.2]]
Hygg = (mztg, rotyt r2e,, v2eh) 1 14 [[2,0.01[0,1,11,[0,0,2]]
Hygg = (mzte, maty b, r2e,, r2e 1) 1 14 [[1,1,01,[0.2,01,[0,0,2]]
H124:(mwtw,mxtgl,r%ty,r%t;l,rgtgl) 1 14 [[2,0.01.00.1,1],[0,0.2]]
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H125:<mzt;1,mzt;1,mztz,mztgl,rgtz> 1 14 [12.0.11.00,1,11,[0,0,2]]
Hyge = (maty timat b r2ey, r2t01) 1 14 [L111.00.2,010,0.2]]
Hygr = (mgt; 1, mty, rgty1> 1 14 [[1,1,11.00.2,01,[0,0.2]]
Hiog = (myty, my yl,nzth,TQtz,r2t_l> 1 14 [[1L1,11.00.20][0,0.2]]
Hygg = (mate, moty Limate, meaty b r2e sl 1 14 [[1,1,11,00,2,01,[0,0,2]]
H130=<rryt;1,tx,tz_1) 1 15 [[1,0,01,[0,4,01,[0,0,11]
Hygy = (rgty Lorgtegt e 1 15 [[1,0.01.[0,2,01.[0,0,2]]
Hygg = (rg tto, r2ty, rat, ! 1y 1 15 [12,0.11.00.1,11.10,0.2]]
H1337(r;111,ri;11;1 1 15 ul,l.lJLOZOJlo,o,zJJ
Hygq = (mgrgpty L, mgry be L, 1 16 [[1,0.01.[0.2,01,[0,0.2]]
Hygs = (mzrzte, maraty 1 16 [[11,1],[0,20]1[002]]
Hygg = (ryrite, ryraty, rarety L r2rats) 1 19 [[1,0.11.00,1,11.[0,0.6]]
H137:(it;l,itz,mzra?ltw,r2ty, [ 1 20 [[2,0,00,00,1,11,00,0,4]]

L1 —1
Hygg = (it ' ity, morgty L omory t.c) 1 20 [[2,0,01,[0,1,11,[0,0,4]]
y z
Hyzg = (mzrgty ,nzzrgltw,rzrwtyl) 1 20 [[2,0,00,[0,1,11,[0,0,4]]
Hygo = (itg, it 1,T,§7‘ztz,r§7‘zt;1,r2f Lor2ey) 1 20 [[1,1,0],[0,4,01,[0,0,2]]
Hygq = (maryty L r2ryty, r2rytod ryr2ty) 1 20 [[1,0.11,[0.2,01,[0,0.4]]
Hygg = (mytyt r2ryty, r2ep, r2et r2es, r2e 1) 1 20 [01,0,11.00.4,0].[0.0.21]
Hygz = (it; Y mpte, mary tytmer ) 1 20 [[4,0.01.[0,1,11,[0,0.2]]
H144:<mztm,mzrztfl,mzrwtgl,r%m e 1) 1 20 114.0.0“ 1,11,00,0,2]]
Higs = (itg, r2ty, r2t ty LorZes, r2e0 )t r2rgth) 1 20 [[4,0.01.[0,1,11,[0,0.2]]
Hiyge = (itg, mzry 1t 1,mzr 1tz,7‘27‘1t 1y 1 20 114.0.()1[ 1,11,10,0.2]]
Hyg7 = (m.’l:""yta:,’!YLacz’f‘y b 11, 7‘%27‘;/ " 2,7«?/%11/) 1 20 [[1,0,1],[0,4,01,[0,0,2]]
Hygg = (maryty L orirytyt o r2eg, r2ts) 1 20 [[1,0.31.[0.2,01.10,0.4]]
Hygg = (myty, myty ,Tgrytgl,rgtx,rztz> 1 20 [[1,0.31.[0.2,01,[0,0.4]]
Hyso = (mary ttgt ryr2ey, ryr2est r2e, 265 1 20 [[1,0.31,[0.2,01,[0,0,4]]
Hygy = (mary ttgt myty, myt st r2e, r2es) 1 20 [[1,0,31,00,2,01,[0,0,4]1]
Higo = (itz,ity,7§7~ztz,1'§7~zt;1,7~§7-zt;1) 1 20 [[1,3.01.[0,4,01,[0,0.2]]
Hysg = (ita,ity, mztz, mat; 1 r2ratrh) 1 20 [[1,3.01.00.4,01,[0,0.2]]
Higy = (itg, it ,mfcrzt;ll,mztzz,rqztﬂ) , 1 20 [11,3,01,10,4,01,[0,0,21]
Hiss = (mary tlx ,mytyéryrmtyZ ,ryt,,f,rytz> 1 20 [11,0.3],10,2,2],[0,0,4]]
Higg = (ity, ity L maty, r2rats, r2rat; 1) 1 20 [[1,1,21,[0,2,01,[0,0,4]]
Hysy = (matyt mats, 220 t) 1 21 [[1,0,01,00,2,01,[0,0,41]
H158:(itz,mmtgl,mztzl,tm) 1 21 [11,0,01,[0,2,01,[0,0,4]1]
H159=(ity,r2t_1,r2tz,r§tz_ ta) 1 21 [[1,0,01,[0.4,01,[0,0,2]]
Hygg = (myty, raty ,Tgtz,rggl,tx> 1 21 [[1,0.01.[0.4,01.[0,0.2]]
H161=<7nztzl, 2ot r2ty te) 1 21 [[1,0,01,[0.4,01[0,0,2]]
H162:my,mzfz,mzt;l,rgt;l,m 1 21 [[1,0.0.[0.4,01.[0,0,2]]
Higg = (mztz,mat;l r2e 02y, te) 1 21 [[1,0,01,[0.4,0].[0.0.2]]
Hygq = (it; 1 myty, mytt mats, ta) 1 21 [[1,0.01.[0.2,01,[0,0.4]]
Hygs = (myty tordte r2e st r2ey, ta) 1 21 [[1,0,01,[0.4,01.[0.0.2]]
Higg = (myty, my ,yl,mztz,ritz_l,tz) 1 21 [11,0.0],00,2,0],10,0,4]]
Hygr = (ity, r2ty b orZtg, vt 1 e 1) 1 21 [12,0.01.[0,4,01,[0,0,1]]
=1 2 —1
Hygg = (it ~,myty, TStz t ") 1 21 [12,0,01,[0,1,01,[0,0,47]]
H169:(mytqjl,mztz,rgt;yl,rzty,tw) 1 21 [[1,0.0].[0.2,2],[0,0.4]]
— -1 .2 2,—-1 .2 2,—1 2
H ( t t t t t ty) 1 21 [[101][040][002]]
170 = nzyy ,ry ft’ryz ,ry z,ryz TRty 0, , 0,

Hyzy = (maty bimyty, mytot my ezt r2es) 1 21 [14,0,01.00.1,1],[0.0.2]]
Hygg = (ity Y mate, myty, myt,t myt 1) 1 21 [[4,0,01,10, 1] [0.0.21]
Hyzg = (it; 1 myta, myty, myt ot rZes) 1 21 [[1,1.01.00.2,0],[0,0.4]]
H174:<myt2,myty,myt;1,r§tz,r§1;1> 1 21 [[1,1,01,[0.2,01.[0,0.4]]
Hygs = (itw, 2ty r2ty 1t r2es, r2e 70 r2e ) 1 21 114.0.0“ IJIOVOVZJJ
Hyzg = (matz,maty L r2en o2e, v2e1 028,) 1 21 [[1.2.01.[0.4,0],[0,0.2]]
Hygr = (ity, mat; t mytyt vy, r2eh) 1 21 [[1,2,01,[0.4,01,[0,0.2]]
H178:<ity,myt;1,mztz,mztz gt Ty to 1) 1 21 [[1.2,0].[0,4,01,[0,0,2]]
Hygg = (ity Y mata, r2ty, r2e 70 0 3 ty) 1 21 [[1,2,01,[0,4,01,[0,0.2]]
H180:(it;l,mmtzl,mztw,rzty) 1 21 [11,2,0],[0,4,01,[0,0,2]]
Hygy = (ity, mats, mat 1, r2e b r2e,, p2¢ 1) 1 21 [[1,2,11,10.4,01,[0,0.2]]
H182:<mwt;1,myt;1,rzty,rytm,ryfﬂ) 1 21 [[1,2.11.00.4,01.00,0.2]]
Higg = (mytylomate, matZ 1l r2e, r2e2 1 r2ey) 1 21 [[1,211,[0.4,01[0,0,2]]
Hygg = (ity Y ymate, r2ty, r2¢,, r2¢ 1) 1 21 [[1,2.11.00.4,01,[0,0.2]]
H185:(mztzl,mztz,rgty,rgt; ) 1 21 [[1,2.11.[0.4,01,[0,0.2]]
Hige = (mate, maty L mats, mats L 2ty r2e1) 1 21 [11,2,11,00,4,01,10,0.2]]
Hygr = (mytz tor2ey, r2et r2eg, r2e sl 1 21 [12,0,01.10.2,0].[0.0.21]
Higg = (mztz,matz 2ty r2t, w%tzmitzU 1 21 [12.0,01,00,2,01,10,0,21]
Hygg = (myty, myty t,r2te, r2e 1 r2e 1) 1 21 [12,0,01.10.2,0].[0.0.21]
Hygo = (mat7 l myty, mytyl r2ey, r2e2 1) 1 21 [12,0,01,[0,2,01,[0,0,21]]
Hygy = (myty, myt L r2tz, r2¢ 1 r2eg, rZe 0ty 1 21 [12.0,01,[0,2,0],[0,0.2]]
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Higy = (myty,myt:‘jl,mztz,mztzl,rgtz,rytw1} 1 21 [12.0,01.[0,2,01,[0,0,2]]
Hygg = (itz itz H,mat b rZe,, r2e 1) 1 21 [02,0.01,[0.2,0],[0,0.2]]
H194:(mzt;1,rztm,r2t; cr2es 1y 1 21 [[2,0,01.[0,2,01,[0,0,2]]
Hygs = (mztyt r2ts, r2e b r2e,, r2¢ 1) 1 21 [[2,0,01,[0,2,01,[0,0,2]]
Hiygg = (myt, ,mztgl,ritw, g w1> 1 21 [12.0.01.[0.2,01,[0,0.2]]
Hig7 = (itz,itz_l,nLytI,Wthyl) 1 21 [12,0,01,[0,2,01,[0,0,2]]
Hygg = (myta, maty b, r2e;h) 1 21 [12,0,01,[0,2,01,[0,0,2]]
Higg = (17Lytz,7nzt;1 th, 3 b 1 21 [12,0.01.[0.2,01,[0,0,2]]
Hopp = (mgty ,mytz,mzty 1y 1 21 [12,0,0],[0.2,0],[0,0,2]]
Hypp = (ity, ity ,mztz,rytz,rft 1y 1 21 [[2.0,01.[0,2,01,[0,0,2]]
Hapg = (ity, ity t,mat; 1t maty) 1 21 [02,0.01,[0.2,0],[0,0,2]]
H203:(ny,ny1,mztr,r2tz,r2r1> 1 21 [[2.0,01.[0,2,01,[0,0,2]]
Hapq = (mzte, rots, r2t7 1 r2ty, r2e1) 1 21 [12,0,01,[0,2,01,[0,0,2]]
H205:(itz,it;1,mzt$,r2t 1) 1 21 [[2.0.01.[0.2,0],[0,0.2]]
Hape = (mzte, 2ty t, r2e 1) 1 21 [[2,0,01,[0.2,01,[0,0,2]]
Hagr = (mzte, ritz, raty L, r2e 1) 1 21 [12,0.01,10,2,0],[0,0,2]]
Hogg = (nz,itgl,myty,mytgl,mztz> 1 21 [12,0,01,[0,2,01,[0,0,21]
Hagg = (myty, mytst mate, r2t;1) 1 21 [12,0.01,[0,2,0],[0,0.2]]
Ha1g = (mat; t myty, myt, 1t mats) 1 21 [12,0.01.[0.2,01.[0,0.2]]
Hayy = (it itz tr2ts, r2e 7 r2ey, r2esh) 1 21 [02,0,01,[0,2,0],[0,0,2]]
Hoio = (1t-,;,1ta,1,r$tz,rgt71,r2ty r2t 1y 1 21 [[2.0,01.[0,2,01,[0,0,2]]
Hayg = (itg, ity 1,2t r2e 1) 1 21 [02,0.01,[0,2,0],[0,0,2]]
Hoyy = (itg, ity !, r2 tz,rgtzl,rgrh 1 21 [[2.0,01.[0,2,01,[0,0,2]]
H215=(n,,,ltzl,rnztz,nzztzl,rztyl) 1 21 [[2,0,01,[0,2,01,[0,0,2]]
Hyyg = (itg, ity L, myty, mat; 1, r2 f,y,r2t;1> 1 21 [12.0.01.[0.2,01,[0,0.2]]
H217=(Ltm,ztzl,myty,m.yt; ymaty, mat; ) 1 21 [12,0,01,[0,2,01,[0,0,21]
Hayg = (mate, maty b r2e st r2e 1) 1 21 [02,0.01,[0,2,0],[0,0,2]]
Ho1g9 = (mgte, maty , myty, myty 1,mztz,mzt; 1 21 [[2,0,01,[0,2,01,[0,0,21]
Hago = (myty, matz, matz b rZet, r2e,, p2¢ 1) 1 21 [02,0.01,00.2,1],[0,0.2]]
Hogq = (m:,;t;l,mytgl,rztz,rgtf Lor2ey) 1 21 [12.0.01.[0.2,11,[0,0.2]]
Haog = (maty h myty, myty b omate, matZ !l r2t,) 1 21 [02.0.11.00.2,01,[0,0.2]]
Hyog = (mgty !, myts ,mztgl,ritm) 1 21 [[2.1,0]1.[0.2,01,[0,0.2]]
Hyggq = (mzte, r2ty, r2ts, r2t71, r2e 1) 1 21 [[2,0.01,[0.2,11,[0,0,2]]
Hyos = (itg,maty, maty ,r%ty,r%ty r2e 1) 1 21 [12,0,11,[0,2,01,[0,0,2]]
Hoog = ('L't;,;,nzyty,m.ytgl,ntztz,mztz_l,r t_1> 1 21 [12,0,11,[0,2,01,[0,0,211]
Hagr = (itg Lymate, myty, mytt mats, mat; 1) 1 21 [02,1,11.00.2,0],[0.0.2]]
Hoog = (it;l,1n:,;tz,7nyt;1,7nzt;1) 1 21 [12,1,11,[0,2,01,[0,0,21]
Hygg = (matyt myty, matz,metzt r2est r2ey) 1 21 [02,0.11.00.2,1],[0,0.2]]
Hozo = (mgraty b, ry ltul te) 1 2 [[1,0,01.[0.2,21,[0,0.4]]
Hogy = (marg lto b maty, matyt rat 1) 1 2 [01,0,21,00.2,21,[0,0.41]
H232:(it,,;,it;l,mzrztzl,mzr lt 1y 1 2 [12.0.01.[0.2.01,[0,0.2]]
Hggz = (itg, ity L, rgty ! ;11—1> 1 2 [02,0.01,[0,2,01,[0,0,2]]
H234:(mmr$tzl,m$r ltyl,mwtac,m»ct 1y 1 2 [[2.0.01.[0.2,0],[0,0,2]]
Hags = (myty, mytst vt rotes ) 1 2 [12,0,01.10.2,01,[0.0.21]
Hage = (ity L, mpte, raty L, r *%; ) 1 2 [12,1,11,[0,2,01,[0,0,2]]
Hagy = (ity, ity  mat 71 rley) 1 2 [[2,1,11,[0.2,01,[0,0,2]]
Hagg = (maraty b marg Lt t rte) 1 2 [[2.1.11.00.2,0],[0,0.2]]
Hggg = <mzrzt;1,myt;1,mztz,tz> 1 23 [[1,0,01.[0.2,21,[0,0,4]]
Hago = (mat; bt mate, r2rytt ryrZiy) 1 23 [[1211.00.4,0],00,0.2]]
Hag1 = (mate, maty L imaty, maty L r2rgeyiryrZey) 1 23 [[1.2.11,[0.4,01,[0,0,2]]
Hagp = (mat;t mate, r2ryty, r2ryty ) 1 23 [12,0,01.10.2,01,[0.0.21]
H243:(Mmtm,mmtgl,mztz,mztgl,r%ryty,rﬁryt;H 1 23 [[2,0.01,[0,2,01,[0,0,2]]
Hogy = (maraty, maraty b r2raty, r2rt 1) 1 23 [12,0,01,[0,2,01,[0,0,2]]
Hous = (mzrztm,mzrztgl,rgrztz,rgrz -1 1 23 [12,0,01,[0,2,01,[0,0,2]]
Hage = (maty t myts ,mzrzt,;,rzrztz,rgrztz_l) 1 23 [12,0,11,00,2,11,[0,0,21]
Hayr = (riryty b r2ty, to, t7 1) 1 24 [01,0,01.[0.8,0].[0.0.11]
Hogg = (r eyt r2e sl v2ey, tg) 1 24 [[1,0.01.[0.2,2].10,0.4]]
Hagg = (ry tta, r2ty, 2t t r2e 1 24 [[4,0.01,00.1,1],00,0.2]]
Hoso = (r;ltz,'rgrzt;l,rgrz 2) 1 24 [[4,0.01.[0.1,11,[0,0,2]]
Hasy = (raty, ryr2te, ryr2egzt r2e1) 1 24 [01,0,11.10.4,01,[0.0.21]
Hogo = (rgrztz,rgrztgl,rgtx,rgtwl,rgrl> 1 24 [[11,01,[0.2,0],[0,0,4]]
Hosg = (r2ty, r2¢, 0 r2es, r2e Y v 2rpty, r2eh) 1 24 [14,0,11,00,1,11,[0,0.21]
Hagy = (raryty b oryrZty, rptte, rootest) 1 24 [[1,2,11,[0,4,01,[0,0,2]]
Hoss = (r2ty, r2t0 L r2rots, r2re 01 r 20y, r2e 1) 1 24 [[2,0,01,[0,2,01,[0,0,2]]
Hogg = (r%ryty,rmrytgl,rgltx,r;lt;%) 1 2 [12,0,01.10.2,0].[0.0.21]
Hasy = (ryr2ty, ryr2es b roteg, rote 1) 1 24 [12,0.01.[0.2,01.10,0.2]]
H258:(rgrztm,TQTIt;I,r%ty1,7‘%121) 1 24 [02,0.01.[0.2,0],[0,0.2]]

Y
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Hogg = (r2ty L, r2raty, rorsts L roty, ro 1t 1) 1 24 [12,0,11.00.2,11,[0.0.21]
Hago = (mytytimats, rat;h te) 1 25 [[1,0,01,[0.2,2],[0,0.4]]
Hogy = (mytyl mary 1t,,mztz,r, oL 1 25 [11,0,21,[0,2,21,[0,0,4]]
Hoga = (myty, myt yl,nzzrxltw,mztz,mztz_l) 1 25 [12.0.01.[0.2,01,[0,0.2]]
Hogz = (mory Yig, rety Lorg te 1) 1 25 [12,0,01,[0,2,01,[0,0,2]]
H264=<7nzr;1tr,7‘xt_1,r;1tz> 1 25 [[2,0.01,[0,2,0],[0,0,2]]
Hags = (myt; timery tte, mat,h) 1 25 [12,0,01,[0,2,01,[0,0,2]]
Hogg = (nLyty,mytgl,'lnztz,'ntztz1,7';1ta;> 1 25 [12,1,11,00,2,01,[0,0,21]
Hogy = (myty ,mzty*l,flm 1 25 [[2.1,11,00,2,0],[0,0,2]]
Hogg = (myr; Lty 1,r2ty cr2tg,t L) 1 26 [12.2.01.[0.4,01,[0,0.1]]
H259:<mﬂzt1,mzrzrw1,r5tz,r2t—1> 1 26 [[1,1,21,00,2,01,[0,0,4]]
Hozo = (marsty bt r2ty, 2ty ,rit.,;,rgt 1y 1 26 [[2.0.01.[0.2,0],[0,0.2]]
Hary = (margt; b omary Heot mars tee) 1 26 [[2,0.01,[0,2,01,[0,0.2]]
H272:(m“mtgl,mmrltz,mzfltﬂ 1 26 [12.0.01.[0.2,01,[0,0.2]]
Harg = (mzry tte, r2e b, r2e 1) 1 26 [12,0,01,00,2,01,(0,0,21]
H274:(mmrztgl,mzrfltgl,rgtgl,rgf,i) 1 26 [[2,0,11,00,2,11,[0,0,2]]
Hogs = (mat; b mate, r2ryty, r2t, 1) 1 29 [[1,4.11,00.80].[0.0.2]]
Hozg = (mate, maty Lymats, maty L r2ryty, r2t1) 1 29 [[1,4.11,10,8,01,0,0,2]]
H277:<mzt1,myty,mytgl,mztz,mztgl,ﬂvxrl) 1 29 [[4,0.01.[0,2,01,[0,0,2]]
Harg = (mate, raty by et r2rgt sty 1 29 [[4,0,01,[0,2,0],[0,0,2]]
H279:<mxt1,wt;1,r;1tz,r2r2 —1y 1 29 [[4,0.0].[0.2,01,[0,0.2]]
Hago = (mate, myt; L, maty ,@M%U 1 29 [[4,0,01,00,2,01,[0,0,2]]
H281:<it;1,m$t;1,mztm,r§ryty> 1 29 [12.0.01.[0,4,01,[0,0,2]]
Hogy = (itg, myty, myty L, mats, mat7 1 r2rpe 1) 1 29 [[4,0,01,[0,.2,01,[0,0,2]]
Hagg = (ite, oty torg it r2rgtt) 1 29 [[4,0,01,10,2,01,[0,0,21]
H284=<it1,'rg;t,gl,'r';ltz,rarztzl) 1 29 [[4,0.01,[0.2,01,[0,0.2]]
Hogs = (matglimyty r2to bt r2rzty, riratsh rtn) 1 2 [12.2,01,[0,4,01,0.0,2]]
Hoge = (marzty b matyt myty, r2t b r2ty) 1 29 [12.2.01.10.4,0],10.0.2]]
Hagr = (mzrztegt o r2est n2roty, vlrae st r2ey) 1 29 [12.2,01,[0,4,0],[0,0,2]]
Hogg = (mr lty ,mztz,mzt7 ,rzrl,rfﬁ) 1 29 [[2.2.01.[0,4,01,[0,0.2]]
Hagg = (marztyt vty t n2ey, vt %> 1 29 [12.2,01,[0,4,0],[0,0,2]]
Hogp = (matz, maty ', r2t yl,ritm,rzlt;l) 1 29 [12,2,01,[0,4,01,[0,0,2]]
Hagy = (marg byt margs ey, rat 1) 1 29 [[2,0.01,[0.2,21,[0,0.4]]
Hygg = (mgry 1t; smyty, mary Yt mat; 1) 1 29 [12.0.01.[0.2,21,[0,0.4]]
Hagg = (mary Yty mute, maty myty, mat; 1) 1 2 [[2,0,01,[0.2,21.[0,0.4]]
Hogy = (matyt,mat; L ryr2ty, ryr 1 29 [12.0.2],[0,2,01,[0,0,4]]
Hags = (magty b, myty, myt, b met ;1 r 1 29 [12.0.21.10.2,01,10.0.4]]
Hogg = <ryr,2ty,ryrgtgl,flmyt;l,rltm) 1 29 [02,0.21.00.2,01,[0.0.4]]
Hogy = (it7 Y, myr; Lty ,rgrztz,rgt; ,rgtz> 1 29 [12.0.21.[0,2,21,[0,0.41]
Hogg = (mata, my ,yl,mztz,rzt; cr2rgtyl) 1 29 [02,0,21,00.2,21,10,0.41]
H299:<i,it1,it;1,ir1> 2 2 [[1,0.01.[0.1,01,[0,0.1]]
H3p0 = (i, ita, ity 2 9 [[1,0,01,00,1,01,[0,0,27]
Hgop = (i, itg, it 1, 2 9 [[1,0,01,[0,1,01,[0,0,2]]
H3pg = (i, ite, r2t; 2 9 [[1,0,01,[0,1,11,[0,0,21]
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, ,
H367:(mz,r2t—l yrzt me_«Tyt ) N [02,0,0].[0,1,11,(0,0,2]]
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t0n = (maretl.r2rgte, b r2rpte, r2rg) 4 2 .0.01.10.2.01.10.0.21]
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482 = L, ito L z 2 1,2 1 [2,0,0 110
Hyg = (mat z o mat wytmwr y Tz) 5 21 [[1'0‘ ]’[0,1,1][0'0'2]]
H483(itzlm’mztglx'2mztu =, 5 21 (e 0':)]'[0»2,05[0’0‘211

4 = . y m » T t N r n ]v 3 '0
Hass 7<”w,m wi$,m$tal§,r2t_f> , 5 21 [[1'1'0][0,1,1]1[00'211
o 5 = (it oty L, r2 by o rZ) 5 2 [ .10,2,0 20,211

186 = ( zvmrt,l” 0 ty,r2) ! L1L0L10,2 110.0.2]
H it L . r2) z 5 21 [t 110,2,0 2211

487 = it 1 syt .01 110,

H 7= itz ! zm y,z'rzt 1 5 2 [ 1.00.2.0 -0.211

488 = zhm wty ! s ! [2,0,0 1,10,0
Hyg = it itffT;lty Y tz»r2>Z) 5 21 [[110140,.,]“0' 2]

9 = (i J z T »1,0], 10,0,
Hao (ita ity smary 2ordta,r 3 2 [“~10][0’2'°L[0 210
H 0= v e tz,m 2yt .01.10.2 .0,2]
H491:(tz'i’571 Fret 2 "zltﬂ) ’ 2 ([1.0.2).0 'OJ'[OUz]
H492 _ (Tnzrz— ‘ 'mzrglt' rz) 2 5 21 (et 1]7 0.1,21.10 0.4“

it E — s . 0,
H493:< z,lt,ltw [ z,r2) 5 21 NIRR [0,2,01,10. 1

49 mary Zy, «7‘2 I 1.10,2 .0.2]
H 4= Geg L tz,m te,r2) ! ’ 2 (L1 2.01.00,0 !

495 = Zm ymer -1~ 5 2 [t ,10,2,0] -0.27]
Hy (mzr—l ZTy 1, z zl _ L0,01,0, ,00,0,2

96 = ( Tl r2 e rg L ry bt 5 2 [0t 11,01 -211
Hy mgt y Ty 3 ty, 2 2,72 L1010, 10,0, 4
H 97 = (m ‘T’ma‘t*IthleQ’r ) =) 3 22 (1,0 ,2,01, [0, 411

498 = l'tw,m' v Jr2e Zorite 5 5 2 [ ,01,00,2,0 ,0,2]1
H (mgts 1 ot 1 Y Lty 2 2=l 5 1o, 110.0

499 = (m z ,r2y smargt Zrotr e v ) 2 (11,0 [0.2,0] -211
Hsoo = ( 27»2—1t rate, T 2>z ty,m =1 r2) 5 ” T 1‘01'10'20JY[0'0'2]]

= 2Ty - L -0l
H501=<mwt; z,mzr 1zt . =1, .2 5 2 111,10]‘[04,0][0'0‘211
Hgop = T’Lzr;]’tszz f ’Tf,r Tz 5 23 ”IYOVZJ'IO'ZOJY{O'O‘Z]]
Hs03 = (maty I”Z"ztmw 2 st r2) 5 23 lllvovg]‘m’l’z]v 0.0.211
H = (r2 s mapty 2t T .01, [0, .10,0,4
so4 = grztz vhy s YTty 2 5 23 [[1,1,0] . 1,01,10,0. 1

= T v T e
Hso;):(T Sryty Tt % liair? = 5 2 (1.0 [0.2,01, o o
H (r 2 2 Tzt yTEtz 5 | 110,2 0,211

5 Tot Z T 2.2 3 23 [1 ,0]

06 = “Q/zz,rz 24, r2 et ,r2) 2101 10,0
Hsor = <7"12,t£W2 grzt;1 ’;ztzl) ) = 5 23 [[1,1,0 '[0,240]1[0' -211
Hgog = (Tﬂgﬂ“zt vt 1,r—1’tr_y1tz,r2t,1 5 23 (1 0]'[[)’2,0]'[0’0‘2]]
H509_(T12/thx’rytz‘rztl ’”Z)u ) 5 23 [[1'1’0}[0,210][0'0.2]]
Hy =(rit RS o 2 5 2 (i .10.2,0 .0.21]

510 = gz,,l 2 z) .0,2 110
Hg = (ryr yt?lvr*irﬁ 5 24 [rto 110.1,2] 20,211

11 = ¢ ¥ ztz, T z tx 2 ,0,01.10. . 10,0,4
Hopp = ot et ) Tz 3 2 [11,0,0] -1.01.10.0 .
Hs =y tyrytszQ ;7‘2 ty, 2 5 % 1.1 - 10.4.011 0411

13:(< zzn,giytzl 2 ,TE) L1,01,10 10,0, 1
Hsp mapr 7ytz1 z ,r2, 2 5 2 [[1,1,0 ,2,01, 10, 1

4= 2ty ot zTat 0110 -10.0.2]
Haps = maets S mats z,r2) ) 5 24 [[1,1,0] 12,01,10,0 1
Hs = (my, smatyd L mgty L 5 2 [ ,10,2,0 -0.21]

516 = et 1 r2 4 (11,0 .01 0,

H =(m Mt = P 2) : 01,10.2 0,21
H517:< zTate j:tzl 57 2y 5 24 [1,1,0] 01,10,0 1

S8 = mmtz—i”"_z t*w‘ ) z 5 2% [[1'10~[0y210][0~ 211
Hy (m o 1, 7 ,r2)y L0110, ,10,0,2]
H19:<mM”21 711T2>z 5 24 [12,0,1] 12,01,10,0 1

520 = zrz—lt 17‘51 z 5 2 Lo L[0.1,1] ,0,211
Hs21 (magrzt; ?L’T ty 5 2 [ -0.21.10.1,2 - 10.0.2]]
H522_<mzr Sryta 'szerz 5 5 25 [[1'1‘01.102’ 1,10,0,4]1
H523<’”wrzftz'mzr/’ 5 rZ;thyﬂ) 5 - 1[1‘1'0“0 ol

= b, 2 z 1,1 12,01,
2524:2::“”'zt1 :ytz, 24 T2ta: 2 5 25 ”1,1'3:'10'10]{3‘0'2]]

525 = ZT*I"Lz'r*l z 2 Tyt 1 5 25 [ -01.10.2 -10.0,2
H25_(m z tmyrzz too z) R [1,1,0] 01,10, 11

; T 5 2 .10, .0

526 = oratT b, r2 2r1 6 [t .2 .21
oo (m szt gtz rpts ! Slet <LOLT .01,10,0 !

507 = (i wrzte cmar g, 2y ) 3 2 (110,01, 0.2.01.10. 211
Hy (it L L mary 2 5 2% 1 l.lo,lo’ 0,211

o8 = (i ,m ot 22> .10 L0110

(it 1 zte,m z, Ty 1*1 1.10,2 ,0,4]
Z . mat ’ :ct;l r2) 5 26 [IL1,011 12,01.10,0.2 1
ch’mact‘—fryrztz 2 5 2 [, 10.2.01,10.0, 1
gy om ) 01,[0. [0,0,2
ymar L rz) 5 26 [0 .2,0] .211
a2 5 > I L LOL 10, ,10,0,2]
2) ) 6 [141,0][0’10]‘[00 I
3 26 [ -10.2.0 -0.211
1,0 L0, [0,
5 2 “1'02}[0710][0,0.2”
.21, 10,0
29 [LLO [o.1.21.10. 211
L0110 .10.0,4
[[1,1,0 ,2,01,10, n
,01,[0,2,0] ,0,411]
00.0.41]
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H
Hgog = (mgts, mzt;l’ TZ"'ztz, r%t;l, 5 ;IO 0,0 P(H) Translation basis of H
HSSO:(mztm,mzt_l,mzr_lthTQt—lzyT2> » [[11,01,10,2,01,[0,0,4]]
Hggy = (it} «mTrth,ﬂtz, r2) vE oz Z 2 [[1,1.01,10.2,01,[0,0.4]]
Hpzg = (it ,mwrztw,mﬂzltzm ) 29 [[1,1,01,[0,2,01,[0,0,4]]
Hggg = (marzte, rarzts, rat; e g> z 2 [[1,1,01,10.2,01.[0,0.4]]
Hs3q = (marate, mery Ly, r2ryt; 1 r2) 29 [[11,0]1,[0,2,01[0,0,4]]
H535:(itzl,rztz,rgltm,rglg =007 3 2 [[1,1,01,10,2,01,[0.0.4]]
Hgge = (it; 1 rorats, vy Yy, r2) i 2 [[1,1,01,[0,2,01,[0,0,4]]
Hygr = (mary bt 200 r7 ey, r2) ) » [11.1.01.10.2.01.10.0.47]
Hysg = (mary Vo, rorzt; ], N 3 29 [[1L1,01,10,2,01,[0,0.4]]
Hs3g = (itg, mzr, 1tz,rirztz— z 2 [[1,1,01,[0,2,01,[0,0,411]
Hggo = (itw, matz 1 r2ryt 1 r2) 5 » [[11.21,00.2,01.00,0.4]]
Hsgy = (it its Y omaty D, r2, r2rpty) ) 2 [11,2,11,00,4,01,10,0.2]]
Hsgo = (marg, marats, maraty 1) . 2 [[21.11,00.2,01[0,0.2]]
H543=<mz7“1,mzrzt;1,r2tw> . 6 [[1,0,0],[0,1,01,[0,0,1]]
Hggq = (mzrg, merpte, vt r2ts) 6 o [12,0.01,10.1,01.10.0. 111
Hsgs = (mzrg, r2te, r2t, 1vr§tz> . 10 [01,0,01.00,1,11,[0.0.21]
Hg46 = (mzre, mzraty ,Tgrmt%%m%;l) : 10 [[1,0,11,00,1,11,[0,0,2]]
Hsgr = (marg, merats, r2rets 1) 6 ! (12.0.0100,1.010.0.111
H54s:(mzrm,T%ztm,rgrmtz—'lﬁrgm -1, : 11 [[1,0,01,[0,1,11,[0,0,2]]
Hggg = (itg, ity a1 1 (LLO1000.1,11.00,0,2]]
Hgs0 = (itgl,itz,mz%,mzwt;/) 6 12 [[2,0.01,[0.1,01.[0,0.1]]
Hgsy = (itg, ity L,ity L ite, marg) : 12 [[1,0.0],[0.1,1].[0.0.2]]
H552=<’it:u.mzv‘;ﬂ,mzr‘rt;17r2rwt;1> : 12 [[1,0.11,[0,1,11,[0,0,2]]
Hssg = (ity L mary, mergty, rots) 20 [l4~0.01[010J[0.0A1]]
H554=<“z>itgfl,mzmgn"?rzt_1> o 2 [[1,0.0].10,1,31.10,0,4]]
Hggs = (itg, ity 1, marg, v t*l%rzt ) o 0 [12,0.01.10.1,11.10,0.21]
H556=<it;1’it27mz7'z,7'§1'yt 71272 -1 o 20 [[2’0'0][ L11,00,0,2]]
Hss7 = (mzrmmityfl,rgf:,: :mt: :2f t>*1> 6 20 [[2,0.01.[0.1,11.10,0.2]]
H55s:(it*l,z‘tz,mzrz,ﬁt:!) T 6 20 (12.0.00.00,1.11.00.0.2]]
H559:<mz’rm,T2t‘E,r§r¢ =1, Z 20 [[2,0,01,[0,1,11,[0,0.2]]
Hs60 = ("tn:’mzrg;,rgty1,rgtz’r2rmt—1> . 20 [12,0,01,[0,1,11,[0,0,2]]
Hsey = (ity L mare, r2ts, v wﬁﬂérh 20 [12,0,11,00,1,11,[0,0,2]]
H562:(myt;1,mzr71mertT’ 1y 6 20 [01,0.21.00,1,31,[0.0.41]
Hsgz = (mzrg, mzrote, Ilt;1> : 2 [11,0,0],[0,2,01,[0,0,2]]
Hsgq = (myt gl,mzrx,rfltzwgt” 2 [[1,0.01.[0.2,01.[0,0.2]]
Hsgs = (mzre, vy 1t Tr2e,) 6 2 [[L1L11,00,20][0,0.2]]
Hsee = (mary Lo o r e, 120 1) 6 = [01,1,11,10,2,01,10,0,211
Hsgr = (mary 'ty 1,mzr1,mz,.xtz)z v é 26 [[1.0.01,[0.2,01,[0,0,2]]
Hggg = (mgry liz,mzrz,rgtm)TQtf1> 6 26 [[1,0,01,[0,2,01,[0,0,21]
Hsgg = (mgry 1iy1,mzrz,r2tz)z v : 26 [[1L,1,11,[0,2,0],[0,0,2]]
Hgpo = (marg, margte, v 1tz,72t 1> . 26 [[1,1,11,[0,2,0],[0,0,2]]
Hy71 = (mzra, r;”z*if,tTmf,thgl,ﬂrH 6 > [010.01.00.2.21,10.0.471
Hgra = (itg, ity b mary Vo, mara, r2ty ) . 2 [11,0,21,00,2,21,[0,0,4]]
H573:(”m,1tml,mwr 17y1vmz7‘w) . 29 [[2,0,01.[0,2,01,[0,0,21]
Hyra = (ite, itg ' mytyt mare, rptes) 6 . [12.0.01,10.2.01,10.0.21]
H575:<7tm,7fm Lomarg, vy teg ) . 29 [12.0,01,10,2,01.[0,0.2]]
Hgrg = (mgry Ltz mz?'zn-yrztx,r?rzrl 2241y . 29 [12,0,01,[0,2,01,[0,0,2]]
Hgrr = (marg Lty ,mzww;%tm’izm 1>z v . 2 [12,0,01,10,2,01,[0,0,21]
Hyzg = (myty ,mzrz,r 1tz,ryrxtf,r2rzrl> ) 2 [12.0,01.10,2,01,[0,0.2]]
Hsrg = (mara, g ! gl,rirztz,ﬁmt—f) . » [12,0,01,10,2,01,10,0,21]
Hsgo = (ite, myty L mary, vy 12, ° 2 [12.0,01.00,2,01,[0.0.2]]
Hsgy = (itw, marg, ry ;1w§wt %‘ . 2 [[2.1.11.00.2,01.70,0.2]]
Hggo = (ryre.ry tr ttg) g [12,1,11,00,2,01,[0,0,21]
Hsgy = (itg, ity L ryra) ’ 7 (11,0,01,10,1,01,10,0,11]
Hggy = (mgryty, ryre) 7 17 [[1,0,11,70,1,11,00,0,21]
Hsgs = <7'y7'z,T'2T'ztz,7'g7-zt;1> 7 18 [[1,0,11,00,1,1],[0,0,2]]
Hsg6 = (ryTax, 75 tm,rztfl) 7 19 [[1,0,11,00,1,11,[0,0,21]
Hggy = (ryra, ryry Ltz) 7 27 [[L111.00.2,01,[0.0.2]]
H588:(’Ltm,7‘yrm,r27-z —1, ; 2 [[11,11.00.2,0110.0.2]]
ggBQi(mztI,mztm ,,y,x> ; 3 [[1,0,31,00,1,31,[0,0,4]1]
90 = (maryrots, ryra) 30 [12.0.01.[0.2,01.10,0.2]]
Hgg1 = (mzr} Ytg, ryra) 7 30 112,0,01,[0,2,01,[0,0,2]]
Hsgp = (ryra, r2rpte, roraty 1) ; 31 [12,0,01,[0,2,01,[0,0,21]
Hsoz = (matyl, ryre, rarets) 32 [12.0,01,[0.2,01,[0,0.2]]
Hsgq = (r2,r2, r2tp, r2e, 1 r2e 1) 7 33 [12,0.21,00,2,21,10,0,4]]
H595:(itm,rg’rgyrgt*I)TEt 1, 8 8 [[1,0,01,[0,1,01,[0,0,11]
Hygg = (ite, ity L, r2, 2, r2 8 21 [12.0,01.00.1,01,0.0,11]
y 2.ors.r2es ) 3 2 11011020
oL 1.10.0.11]
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H Hp 0.0 P(H) Translation basis of H

Hygr = (ita, ity vitg 1 2 r2) 8 21 [[1,0.11.[0.1,11,[0,0.2]]
Hsgg = (r2,r2rzt; 1 r2, r2ey, r2t 1) 8 24 [[1,0.01,[0.1,0],[0,0,2]]
Hggg = (ra, v, r2raty L r2ty) 8 2 [11,0,01.10.1,1].10.0.21]
Heoo = (r2, 72, r2rgty, r2ratt) 8 24 [01,0,11.00.1,11,[0.0.21]
Hgoy = (marztz b r2, r2 r2te, r2t 1) 8 26 [[1,0.01.[0,1,0].[0,0.2]]
Heoa = (mary Lyt r2,r2, 72ty 8 26 [[1,0.01,[0,1,11[0,0,2]]
Hgoz = (mary Yo, mary et r2 r2) 8 26 [L1L0.11.00.1,11.00,0.2]]
Hgog = (it ity L r2, v2rot 1, r2) 8 29 [[1,1,01,[0.2,0].[0,0.2]]
Hgos = (it ity L, marzt; 1 r2, r2) 8 29 [[1,1,01,[0.2,0],[0,0.2]]
Hgpp = (itw, r5, 12, r2raty 1) 8 29 [12,0.01.00.1,11.10,0.2]]
Heor = (itg, mgry Lt 1, r2, r2) 8 29 [[2,0.01,[0.1,1],[0,0,2]]
Hgog = (mmr;%;l,rg,rg,rgrztx) 8 29 [[2.0,01.[0,1,11,[0,0,2]]
Heog = (mary tte, r2,r2, r2rgt ) 8 29 [02,0,01.00.1,11,[0.0.21]
HGlO:(i,itm,n;l,itgl,r§> 9 9 [[1,0,01.[0.1,0],[0,0,1]]
H611=(iv' 2 9 20 [[1,0,01,[0,1,01,[0,0,2]]
Hgig = (i, it 9 20 [[1,1,0],[0,2,0],[0,0,1]]
Hgi3 = (i,r~2 9 20 [[1,0,11.[0,1,11,[0,0,271
Hgigq = (i, 9 21 [[1,0,01,[0,1,01,[0,0,2]]
H615:<7:" 9 21 [[1,0,01,[0,2,01,[0,0,17]
H616:<'L7' 9 21 [[1,0,0],[0,1,1],[0,0,271]
H617:(i" ;1 9 21 [[1,1,0],[0,2,0],[0,0,1]]
Hgig = (4, 9 21 [[L0,11,10,1,11,[0,0,2]]
Hg1g = (i, i 9 2 [[1,0,01,10,1,01,[0,0,2]]
H620=(1‘,' - 9 22 [[1,1,01,[0,2,01,[0,0,17]]
Hgo1 = (i, 9 22 [[1,0,1],[0,1,1],[0,0,2]]
Hgoo = (i, 9 29 [[1,1,01,[0,2,01,[0,0,2]]
Hgog = (i, 9 29 [[1,1,0].,[0,2,0],[0,0,2]]
Hgoy = (i, 9 29 [[1,1,01,[0,2,01,[0,0,27]
Hgos = (i, 9 29 [[1,1,01,[0,2,01,[0,0,2]]
H626:<i’ 9 29 [[1,1,01,[0,2,01,[0,0,27]
Hear = (i,mery e, rorat;t r2) 9 29 [[1,1,01,[0.2,0],[0,0,2]]
Hgog = (mer,rg,rgtz,rgt;U 10 10 [[1,0.01.[0.1,0],[0,0,1]]
Hegg = (ita, ity t,mare, r2, r2¢1) 10 20 [[2,0,01,[0,1,01,[0,0,1]]
H630:(it;1,mzrm,r§,rgtm) 10 20 [[1,0,01.[0,1,11,[0,0,2]]
Hggy = (ita, ity L, ity L mare, r2) 10 20 [[1,0,11,[0,1,11,[0,0,2]]
Hggg = (myte, mzra, ra, rat 1) 10 25 [12,0,01,[0,1,01,[0,0,11]
Hezz = (mytyt mere, r2, r2ts) 10 25 [[1,0,00,[0.1,11,[0,0,2]]
Hggq = (myte, myty L merg, r2) 10 25 [L1L0.11.00.1,11.00,0.2]]
Hggs = (mzra, r2, raty bt r2iy, r2eh) 10 26 [[2.0,01,[0.1,01.[0.0.11]
Hgze = (marg, r2, rite, r2t; 1) 10 26 [[1,0,00,[0,1,11,[0,0,2]]
Hgar = (mer,rm,rzt:,;,rgtgl,rgt?jl) 10 26 [[1,0.11.[0.1,11,[0,0.2]]
Heag = (ite, mzre, r2, r2t L r2t 1) 10 29 [14,0,01.00,1,01,[0.0.11]
H639:(itm,it;l,mzrm,rm,rztgl) 10 29 [[2,0,01.[0,1,11,[0,0,2]]
Hego = (itg, ity L omyty  marg, r2) 10 29 [[2,0.01,[0.1,11,[0,0,2]]
Hgyy = (ity Vomare, v, r2te, 2t 1) 10 29 [12,0.01.00.1,1],[0,0.2]]
Hegn = (mytytimare, v2, r2ty, r2eh) 10 29 [[2,0.01,[0,1,11,[0,0,2]]
H643:(it;l,mytm,m,zrm,r‘%) 10 29 [12,0,0],[0,1,11,[0,0,2]]
Hggq = (mytg, marg, r2, r2t 1) 10 29 [12,0,01.[0.1,11,[0,0,2]]
Heys = (itw, myty L, marg, vz, r2t 1) 10 29 [[2,0.11.00.1,1],00,0.2]]
Hgag = <mz,mzr1,r§r2tz,r§rzt;1> 11 11 [[1,0.01.[0.1,01,[0,0,1]]
Heyr = (itw, ma, mzrg, rargty L) 11 20 [12,0,01,00,1,01,[0,0,17]
Hgyg = (it;l,itz,mz,mzr‘—,;,rgrmtz) 1 20 [[1.0,01.[0,1,11,[0,0,2]]
Heag = (ita, ity 1, itz ma, mare) 11 20 [[1,0,11,00,1,11,00,0,27]
H650:(mac,m;cr;ltz,mzrm,rirmt;,:,rgt;l) 1 29 [[1,0,01.[0.2,0],[0,0.2]]
Hgsp = (Tnl-,mzr;lt; ,nzzrw,ryrwtw) 11 29 [[1,0,0],[0.2,0],[0,0,2]]
H652:(itz,mm,'m,m'r;ltz,mzrz,rgt,gl) 11 29 [[1,1,11,[0,2,0],[0,0,2]]
Hgsg = (itz,mz,'an'r‘;ltgl,'rnz'r‘z> 1 29 [[1,1,11,[0,2,01,[0,0,2]]
Hesq = (i, itg, ity L, marg) 12 12 [[1,0.01.[0.1,0],[0,0,1]]
Hgss = (i,it;l,mz7-z,7-§7-zt1> 12 20 [12,0.01.[0.1,01,[0,0,1]]
Hese = (iyite, mzra, rargty 1) 12 20 [[1,0,00,[0,1,11,[0,0,2]]
Hgg7 = (i,mzrz,rgrztz,ﬂrzt;H 12 20 [[1,0.11.[0.1,11,[0,0.2]]
Hgsg = (i,itm,mzrz,rgt_%) 12 29 [[1,0,01,[0,2,0],[0,0,2]]
Hgsg = (i itg, mgry Lty marg) 12 29 [[1,0,01,[0,2,01,[0,0,2]]
Hggo = (i, mzra, r2rate, r2t,t) 12 29 [[1,1,11,00,2,0],[0,0,2]]
Hge1 :(i,mmrgltgl,mzrm,TZTEtw) 12 29 [[1,1,11.00.2,0),[0,0.2]]
Hgea = (r2,r2rz, rirate, r2rets ) 13 13 [[1,0,01,[0.1,01,[0,0,11]
Hgpz = (itw, r2, r2rg, r2raoty ) 13 20 [12,0,01,[0,1,01,[0,0,17]
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H N . Hp 0.0 P(H) Translation basis of H
Hooa — ('fty .,T_ml,rzz'rz,z'rz'rztz> 13 20 [[1,0,01,[0,1,11,[0,0,21]
Hggs = (ita, it ,”,Tz;«@ 13 20 [[L0,11,00,1,11,10,0,2]]
2. -1
5666,<mTr_1tT_,1$,rzrz,rzrmty y 13 23 [12.0,01,[0,1,01.[0,0,1]]
H667:<m” ¢ it . 13 23 [11,0,01,10,1,11,[0.0.2]]
608 = (mary 11,;nmrilty 2 r2rg) 13 2 [0L011,00,1,11,0,0.2]]
H669=<'rz,'rzrz,r§rzty ,rztg{) 13 24 [[2.0,0].[0. 10][0.0.1]]
21670*(r%,rzrm,rzrmtw,rzty) 13 2% [[1,0.01,[0,1,11,[0.0,2]]
H671:<T~:’12111 to, T z% 13 24 [[1,0,11,[0,1,11,[0,0,21]
672 = (ita, L,r%,ﬂ L, 13 2 (12.0,01,00.1,11,10,0.2]]
Hgrg = ; Jr2rg) 13 29 [12,0,01,10 1][0.0,2]]
Hgry = ro, r2ty) 13 29 [12,0,0 J11,10,0,2
" = AN ) 1. 10, 110, 11
H675: rRrire, rite) 13 29 [12.0,01,10,1,11,0,0.2]]
676 = tléTIYTzzrma 13 29 [[2,0.01[ 1,11,00,0,21]
21677: Tzrjl, rz2ty 1) 13 29 [12,0,01,[0,1,11,[0,0,2]]
H678: ta, 3t ’;z—tl ) 14 14 [[1,0,01,[0,1,01,[0,0,11]
670 = 2etodeh 14 21 [12.0,01.[0.1,01,[0,0,1]]
Hggo = 1,771.,:,1';, 2%,,351) 14 21 [[1,0,01,[0,1,01,[0,0,211]
— — —1
Hggy = (ita, ity (mar3 ity 2> 14 21 [[1,1,01,00,2,01,10,0,1]]
Hogy = (ity itz itz 1, ma, 12, v3 ) 14 21 [11,0,11,00,1,01,10,0,2]]
Hggg = (ity, ity L ity it; 1, my, r2) 14 21 [[1,0,11,00,1,11,[0,0,2]]
Hggy = (ma, T rztz,r2rz;;1,1r§,r2t,,r2f1> 14 23 [[1.0.01.[0.1,0],[0,0,2]]
Hggs = (ma, ryrzty, vy, rot, =) 14 23
, ) s [[1,1,0],00,2,0],[0,0,1]]
H686:(mq/-,ryrzt:,;,:ir;tz,rgrztzl r2) 14 23 [[1,0.11.[0.1,11,[0,0.2]]
Hegy = (mg, maraty ,;z,rztx,TQt 1y 14 25 [[1,0,01,[0,1,01,[0,0,2]]
_ 2.1
Hegg = (ma, marzte, rs,ritz 1) 14 25 [[1,1,01,[0.2,01.[0,0.1]]
Hggg = <7nf,1mzrzt§,mzrzt_ 3" ) 14 25 [[1,0,11,[0,1,11,[0,0,21]
Heggo = (it ,mf,ryrztz,rz,r fT)T2t 1y 14 29 [[1,0,00,[0,1,01,[0,0,4]]
Hgoy = (itg,it; L mg, r2raty, r2r et r2)
75 r2rats, r2e, 14 29 [[1,1,01,[0,2,01,[0,0,2]]
I | -1 2
H6927(z‘tm,?tgl,mx,n;1rzt,z 5 ) 14 29 [[1,1,0],00,2,0],[0,0,2]]
Zs%imz,nz ,mfl,ry2rztg:,7‘z2> 14 29 [11,1,01,00,2,01,10,0,2]]
H594:<@z,@ffztz ,Tythz,rg) 14 29 [[1,1,01,[0.2,01,[0,0,2]]
H695:<nz,nz ,mz,gxrztz,zrz>_1 ) 14 29 [[1,1,01,[0,2,01,[0,0,2]]
696 = (@fiﬂlsztz»Tyrztzwzryrztzz yTZ) 14 29 [[1,1,0],[0,2,0],[0,0,2]]
5697:<” ,mT,szrZ;m,rlyrztz,rz) 14 29 [11,0,21,[0,1,21,[0,0,41]
H698: (rg ,7' irwiwl,rzzty 2)71 15 15 [[1,0,0],[0,1,0],[0,0,1]]
H699: (g, ity g g rdeg 15 2 [12.0,01,10,1,01,[0.0.1]]
Hm():zl:y ,:I ,‘rf,lrztjl) , 15 22 [[1,0,01,[0,1,11,[0,0,21]
7o = Gitwitg ity Lo gy 15 2 (10,11,00.1,11,00,0.2]]
Hroa = (r} rpgtyhrtte 2 ) 15 p21 [12,0,01,10 10][0.0‘111
I it
Hpog = (ry bor2, r2t, 2t h) 15 24 [[1,0,00,[0,1,11,[0,0,2
1.2 .2 5,91 2,1 s
Hopog = (rp b, r2 r2ep, r2e 01 021 15 21 [11,0,11,00,1,11,10,0.2]]
_ 2, —1
H7057(myt1,17‘£ ,17‘13,27‘ t2,y ) 15 25 [12,0,0],1 \LOJI0.0.IJJ
Hrop = (myty gt o2, rite) 15 25 [11,0,01,10,1,11,0,0.2]]
H707:(myt1~,71nyt ,27*1 1,7*12) 15 25 l[1v0.l][ 1,11,00,0,2]]
Hrog = Gite, ry g 3ty ,2rzt;1) 15 2 [14,0,01,10,1,01,[0.0,1]]
— it it 2,—1
H709_(1tw,1t11,71 ,7’11,7zty ) 15 29 [[2,0,01,[0,1,11,[0,0,27]
Heoio = (itg, it 112
H710_(7‘f(i,1zfm71,mgty2,rx Ll 15 29 [12,0.01,[0,1,11,[0.0,2]]
7 = Gyt gt g rie e ) 15 2 [12,0,01,10,1,11,[0,0,2]]
_ -1 - —1
Hrip = (mytyt ezt o e, 2ot 15 29 (12.0.0L00.1,11.10,0.2]]
Hrig = Gty Lomyta, ot rd) 15 2 [12,0,01,10,1,11,[0,0,2]]
H = L g . =1
714 = (myta,rg Lk 2y 15 29 (12.0.0110.1,1110.0.21]
Hyys = (itg, myty, R 1) 15 2 [12.0,11,00,1,11.[0,0,2]]
_ — bt -2
z7157(@mrz,mmrw tz,lm,x;‘ 2ty ) 16 16 [[1,0,0],[0,1,0],[0,0,1]]
7177(z't”i,1m_,,;rm,mmrz_tly 3 16 2 [12.0,01,[0,1,01.[0,0,1]]
Hrpig = ('Lty ,mfrw,mwrzz to, T 16 22 [11,0,0],[0,1,1],10,0,2]]
Hyyg = (itg, ity ,mTlrz,lz)z ) 16 2 [0, 11,[0.1,11,[0,0,2]]
H =
H7207<7n1r1,7nzr ty 27' ,27" rzt:;) 16 23 [[2,0.0].[0. 10][0.0.1]]
H721,<mwm,m;ré ta, ity 16 2 [[1,0.,01,[0,1,11,[0.0,2]]
792 = (marg, r2, 2 111111,7-2271? y 16 23 [0, 11,00,1,11.[0,0.2]]
Hygs = (mere, mary 1t o2, r2ty) 16 26 [12.0.0],[ \LOJ10~0,|JJ
H724:<m1r1,w;zrmé tz,2§,rz ) 16 26 [[1,0,01,[0.1,1].[0,0.2]]
_ —1
Z725 @zm,rw,r;z,; t-1y 16 26 lllv0-lJ[ 1,11,00,0,.2]]
726:(1‘t¢,;,mxr‘7;,r%,r2ty 11 16 2 [12.0,01,[0.1,11,[0,0,2]]
Hrpo7 = (1tw,1mzrz,rw,r Tty ) 16 29 [[2,0.0][ 1,11,00,0,2]]
it 2
217287@% ymars T z,:zltm)Q 16 2 [12.0,01,[0.1,11,[0,0,2]]
H729 = (nzfrw,rz,rzr;ty2 ,rote) 16 29 [[2,0,01,[0,1,11,[0,0,27]
730 = (ity Lomara, v2, r2rats) 16 2 (12.0.0L00,1,11.10,0.2]]

15
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H Hp 0.0 P(H) Translation basis of H

Hypgy = <mzrz,r§,r§rztx,r§t;1> 16 29 [12.0.01.[0.1,11,[0,0.2]]
Hrygo = (i, itg, ryry) 17 17 [[1,0,01,00,1,01,[0,0,17]
Hygz = (i, ryre, rorpty) 17 28 [[1,0,11,00,1,11,10,0,27]
Hygy = (i, ryra, rity) 17 30 [[1,1,11,00,2,01,[0,0,27]
Hrpgs = (i, maty, ryry) 17 30 [[1,1,11,00,2,01,10,0,2]]
Hyge = (i, ryra, rarats) 17 33 [12,0,01,00,2,01,[0,0,2]]
Hyzy = (maryts, marg, ryra) 18 18 [[1,0,01,00,1,01,[0,0,17]
Hygg = (itg, ity L, mayrg, ryry) 18 28 [[1,0,11,00,1,11,10,0,27]
Hy3g = (mara, ryra, ryry Lta) 18 31 [[1,1,11,00,2,01,[0,0,2]]
Hy4o = (mzre, ryre, rarate, rirgt; ) 18 33 [[2,0,01,[0,2,0],[0,0,2]]
Hrygy = (ryre, r2rg, r2rapty) 19 19 [[1,0.01,[0,1,01,[0,0,1]]
Hryyo = (itg, ryre, r2rg) 19 28 [[1.0.11.[0.1,1],[0,0,2]]
Hrpyz = (1'y7'z,1'§7'ztz,737'z> 19 32 [[1,1,11.00.2,01,[0,0,2]]
Hygy = (mgty, ryre, r2rg) 19 3 [12,0,01,10,2,01,10,0,2]]
Hyys = (iyitg, ity t marg, r2) 20 20 [[1,0,01,[0,1,0,[0,0,1]]
Hypge = <i,it;1,mzrz,r§,r§tz> 20 29 [[2,0,01.[0,1,01,[0,0,171]
Hyyr = (i itg, mzrg, r2, r2t1) 20 29 [[1,0,01,[0,1,11,[0,0.2]]
Hpyg = (i,mayrg, v2, r2ty, r2t 1) 20 29 [[10,11.00,1,11,[0,0,2]]
Hr749 = (i,'itw,'itgl,itz_l,rz.zz) 21 21 [01,0,01.00,1,01,[0.0.11]
Hygo = (iyitg, ity 1 r2 r2rat7 1, r2) 21 29 [[1,0.01.[0.1,01,[0,0.2]]
Hysy = (iyite, 2, r2, r2rptot) 21 29 [[1,0,01,[0.1,11,[0,0,2]]
Hygo = (i,Tg,rg,rgrwtw,rgmt;1> 21 29 [[1,0,11,[0,1,11,[0,0,2]]
Hygg = (i,itz,itgl,'mzrx,rz) 22 2 [[1,0,01.[0.1,01,[0,0,1]]
Hysg = (iyity Y marg, v2, r2te) 22 29 [12.0,01,[0,1,01,[0,0,1]]
Hygs = (i,itI,mer,ri,rgtal) 22 29 [[1,0,01.[0.1,11,[0,0.2]]
Hypsg = (i,wnzrm,r?v,rgtm,rgtgl) 2 29 [[1,0,11,00,1,11,00,0,2]]
Hygy = (mmrm,mz,ri,rgrxtm,rzrmt;1> 23 23 [[1.0,01.[0,1,01,[0,0,17]
Hysg = (itw, marg, mz, r2, r2rgto 1) 23 29 [[2,0,00,[0,1,01,[0,0,11]
Hygg = (it;l,mmrx,mz,r%,rzrmtm) 23 29 [[1,0,01.[0.1,11,[0,0,2]]
H760=(it;,;,it;l,nzwrx,nzz,rg) 23 29 [[1,0,11,[0,1,11,[0,0,21]
Hygy = (r2, 72, 72rg, r2tq, r2¢ 1) 24 24 [[1,0,01,[0,1,01,[0,0,1]]
Hygo = (itz,rg,rz,'r'?'r'a;,'rgt;g) 24 29 [12,0.01.[0.1,01,[0,0,1]]
Hrgg = (ity ', r2,r2, r2ry, r2ty) 2 29 [[1,0.01.00.1,1],[0,0.2]]
Hrgy = (it ity 1 r2, r2, v2ry) 2 29 [[1,0.11.00.1,11.10,0.2]]
Hygs = (mz,mzrg, v2, r2tg, r2t 1) 25 25 [[1,0.01,[0,1,0],[0,0,1]]
Hygg = (it,,;,it;l,mz,mzrz,r%,rgtgl) 25 29 [[2.0,01.[0,1,01,[0,0,1]]
Hyer = (ity ! ma, mare, v2, r2ts) 25 29 [[1,0.01[0.1,1],[0,0.2]]
Hygg = (itg, ity L it my, myrg, r2) 25 29 [[1,0,11.[0.1,11,[0,0.2]]
Hr7g9 = (nzzrw,rg.réj,w“gtw,rgt_l) 26 26 [01,0,01.00,1,01,[0.0.11]
Hyrg = (itw, marg, ra, r2, r2t 1) 26 29 [12,0,01,[0,1,01,[0,0,11]
Hypy = (itg Y mare,v2, 72, r2ty) 2 29 [[1,0,00,[0.1,1]1,[0,0,2]]
Hyrg = (itg, ity L marg, v2, r2) 26 29 [0, 11,00,1,11,[0,0.2]]
Hrypg = (r2, ryra, r2, r2ts) 27 27 [[1,0,01,[0.1,01,[0,0,1]]
Hypy = (ity, r2, ryra, r2) 27 30 [[1,0,11,00,1,11,10,0,27]
Hyps = (mgry Yte, r2, ryre, r2) 27 31 [[1,0,11,00,1,11.[0,0.2]]
Hrypg = (12, ryre, v2, r2rpty) 27 32 [[1,0,11,[0,1,11,[0,0,2]]
Hypp = (i, itg, marg, ryra) 28 28 [[1,0,01,00,1,01,[0,0,17]
Hryrg = ('L',m,zrlv,ryrlv,rgrwtz) 28 33 [[L1,11[0,2,0110,0,27]
Hyrg = (i, itg, ity smarg, 2, r2) 29 29 [[1,0,01,[0,1,01,[0,0,1]]
H7go = (ivitg, 12, ryre, 72) 30 30 [11,0,01.00.1,01,[0.0.11]
Hrpgy = (i, r2, ryre, r2, r2raty) 30 33 [[1,0,10,00,1,11,10,0,2]]
Hpgo = (marg, 12, ryre, 12, r2te) 31 31 [11,0,01.00.1,01,[0.0.11]
Hrpgg = (itg, mzre, vy, TyTo, rs) 31 33 [[1,0,1],(0,1,1],00,0,2]]
Hpgy = (r2,ryre, 2, 12rg, r2ty) 2 32 [01,0,01.00,1,01,[0.0.11]
Hrpgs = (itg, r2, ryra, 12, rirg) 32 3 [[1,0,11,00,1,11,00,0,27]
Hryge = (i, itg, marg, 12, ryre, r2) 33 33 [[1,0,01,00,1,01,[0,0,17]

According to [5], we say that the realization R = (I',G, 0, ) of symmetrical 2-
extension of A? satisfies the [p., py, p.]-periodicity condition, where p,, p,, p. are positive
integers, if there exist g1, g2, g3 € Aut, (') such that [g1, g2] = 1, [g2,93] = 1, [91, 93] = 1
and pg7 ™! = the, pgS ! =ty pgg Tt = th=.

3 Main result

We have done a computer implementation of the proposed in [7] approach, which can
be called a coordinatization of symmetrical extensions of graphs. According to it, the
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realization of symmetrical 2-extension of the grid A3 of class I can be defined by a triple
H, L, X, where H is a vertex-transitive subgroup of Aut(A?), L is subgroup of index 2 of
the stabilizer of the vertex (0,0, 0) in H, and X is some subset of elements of H mapping
the vertex (0,0, 0) of A3 to some its adjacent vertices (see [3]for details).

Below we give adaptations of Algorithm 1 and Algorithm 2 from [3] to A3:

Algorithm 1. Generation of all saturated realizations of symmetrical 2-extensions of A>.
Output: A [ist of realizations Ry, 1, p,, ¢t =1,...,n.

Description. Look over all groups H from Hj. For each such group let K = H(g,g).
Choose elements hi,...,hg € H such that {h1(0,0,0),...,hs(0,0,0)} = {(1,0,0),
(-1,0,0),(0,1,0), (0,—1,0),(0,0,1),(0,0,—1)}. Look over all subgroups L of K of
index 2. For each such group L, choose g € K, such that K = L U gL. Look over all
subsets N of the set {hiL, ..., h¢ L, h1gL, ..., h¢gL} such that N is invariant relative left
multiplication by elements from L and such that hL € N imply h~'L € N. For each of
suchset Nlet P = {{L,gL} U{{L,L1}: Ly € N}} and we obtain the graph T'y 1, p. If
between the block {L, gL} and the blocks {h;L, hjgL}, j = 1,..., 6, there are connections
of a type non-equal to 2| or 4, then the realization (', », A/ .(H), 0m, k.0, P K,L) i
of type I, and we put it into the output list.

Let Ry, 1,7, ¢ = 1,2, be two realizations generated by the Algorithm 1. Further
we describe an algorithm which tests them for equivalency. Let K; = (H;)(o,0) for i =
1,2. Sets of cosets Hy/K; and Hy/K, are essentially identified with the grid A%. If
the realizations are equivalent, then there exists an isomorphism ) between them which
preserves blocks, and therefore, can be extended to some automorphism g € Aut(A?).
Vertex symmetry of the extension I'y, 1, p, implies that ¢» can be multiplied by some
automorphism of the extension I'y, 1, p,, which preserves blocks, in such a way that
the resulting isomorphism between 'z, 1, », and I', 1, »,, while mapping H; /K, onto
H, /K, will give some element g already from Aut(A?) o o). An element g takes one of 48
possible values. Algorithm 2, described below, allows to check whether two realizations are
equivalent or not, under the assumption that g = 1. In general case, to test two realizations
Ry, 1, p,.1=1,2, forequivalency we must look overall g € Aut(Az)(Qo) , and for each g
execute algorithm 2 to check realizations Ry, 1, p, and g~ (Rp,.1,.p,) for equivalence.

Algorithm 2. Test two realizations for equivalency, under assumption g = 1.

Input: Realizations Ry, 1, p, = (Tu, L, p;, Giy0i, i), i = 1,2.

Output: Test result ("yes’ or 'no’).

Description. Let (n1,n2,ng) be the lexicographically minimal triple of positive integers
such that both implementations satisfy the condition [n, ns] - periodicity.

Let F;, i = 1,2, be a subgraph of T', 1. p, generated by the vertex set ¢; *(0,0,0) U
U@t —1,0,0) U ... Ug; H(0,m9 — 1,00 U ... Ug; H(ng — 1ng — 1,0) U ... U
07 10,0,n3—1)U...Up; (n1—1,0,n3 —1)U...Up;  (0,n2—1,n3—1)U...Up; ' (ng —
1,n2 — 1,n3 — 1) of A%. Comparing the blocks ¢; *(k,1,m) and @5 * (k,1,m) for all k €
{0,...,n1},1 € {0,...,n2},m € {0, ...,n3}, we can construct 2"1"2"3 correspondences of
the vertices of the subgraphs F; and F5. If among them there is a correspondence defining
an isomorphism of the subgraphs F; and F5 with additional matching on the boundary, so
that this correspondence in periodicity can be extended to an isomorphism of the graphs
U'w, ;7,1 = 1,2, then these realizations are equivalent, and if not, then nonequivalent.
Looking over 272" correspondences of the vertices of subgraphs is accelerated by using
a backtracking.
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We applied these algorithms and get the following results. A list of saturated realiza-
tions generated by Algorithm 1 and thinned out by Algorithm 2, contains 2872 realizations
given in Table 4 below. When executing Algorithm 2, the realization with maximal by
inclusion group H; was selected in each class of equivalent realizations. Due to this, the
realizations in the resulting list are maximal.

We split the set of all realizations of the symmetrical 2-extensions of A® of the class I
into subclasses defined by the types of connections in the neighborhood of vertex. In the
first column of Table 3 below, we give all occurring combinations of connection types in the
neighborhood of vertex (59 combinations). Combinations are of the form x1xs_y1y2_21 22,
where 1 is the type of the first connection by the first direction (the grid A2, and therefore
a 2-extension, has three directions along coordinate axes), x2 is the type of the second con-
nection by the first direction, y; is the type of the first connection by the second direction,
yo is the type of the second connection by the second direction, z; is the type of the first
connection by the third direction, 25 is the type of the second connection by the third di-
rection. Here, for each extension, the numbering of directions and connections within the
direction is performed so that the combination turned out to be lexicographically minimal.
In the pictures of combinations in the first column of Table 3 the first direction is shown
horizontally (first connection to the left, second to the right), the second direction is shown
vertically (bottom connection is first, top connection is second), the third direction is shown
diagonally (bottom-left connection is first, top-right connection is second). For each com-
bination of connection types, the remaining columns in Table 3 contain pictures of all found
corresponding extensions of vertex neighborhood up to equivalence. In these pictures, the
edges in blocks are not shown because we use these types of vertex neighborhood both for
saturated and non-saturated realizations.

Table 3
Vertex neighborhood extensions for
2-extensions of A3 of class I
Connection types Vertex neighborhood extensions

O L] . L] L]
L 1,

QT AT 0O ° o . °

% :
O L] . L] L]

111111

11.11.2),2
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Connection types Vertex neighborhood extensions
1%
O 1 A¥Y,+ O
A
11.11.2)4
1%
QAT 0O
q
11.11.33
1%
Q1 AV 1+ O
%1
11.11.44
2|%
QAT 0O
i
11.12)12
3%
QAT O
a
111313
4%
Q1 A¥Y 1 O
1, L
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Vertex neighborhood extensions

Q

s

e
@
®
@)
I~
U

=0 b =
o
™

Q
@)
O

x
o

H

=
o
N
o
=

Q
J
O

N
QF

11.2)4-24




K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid

21

Connection types Vertex neighborhood extensions
O 1 A¥Y,+ O
% il
11.2)4.33
QT AT O
% dl
11.24.44
Q1 AV 1+ O
%2

A
i

B
Q1 A1 O
a
11.33.33
3%
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11.33_44
4%
Q1 A¥Y 1 O
3/ B
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Vertex neighborhood extensions
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Connection types Vertex neighborhood extensions
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Vertex neighborhood extensions
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Connection types

Vertex neighborhood extensions
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Connection types Vertex neighborhood extensions
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Connection types Vertex neighborhood extensions
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Connection types Vertex neighborhood extensions

33.44_44 58
Q L
4%
Q (Y1 O °
34.34_44 59

A list of 2872 saturated realizations generated using Algorithm 1 and thinned out using
Algorithm 2 is given below in Table 5 at the end of the parer. Saturated realizations are
defined by triples H, L, X (see above): group H € H is given in the fourth column, sub-
group L of index 2 in H g o,0) is presented in the fifth column, a subset of X of elements
of the group H is in the seventh column. In addition, the sixth column contains an element
m such that LUmL = H g ,0). The realization Nt is given in the third column. Saturated
realizations are sorted by vertex neighborhood extensions given in Table 3. (Ne of vertex
neighborhood extension is given in the first column of Table 5). The set of realizations with
given vertex neighborhood extension, in turn, are divided into classes defined by sizes of
spheres of radii 1, 2, ..., 10 of graph of a realization. We call such a set of sizes of spheres
of radii 1, 2, ..., 10 growth and give it in the second column of Table 5. In this subdi-
vision, classes are lexicographically sorted by growth increasing. In Table 5, along with
saturated realizations, we give non-saturated realizations by Nt of saturated realizations
with an asterisk in the third column (see details before Corollary 1 below).

Theorem 3.1. The saturated realizations of symmetrical 2-extensions of the grid A® of
class I up to equivalence are exhausted by 2872 pairwise nonequivalent saturated realiza-
tions given in Table 5.

Note that listing all, up to equivalence, realizations of the symmetrical 2-extensions
of the grid A? is reduced to listing all, up to equivalence, saturated realizations of sym-
metrical 2-extensions of A3. Indeed, it is obvious that every non-saturated realization of a
symmetrical 2-extension of A3 is obtained from a uniquely defined saturated realization by
removing an edge in each block. All maximal non-saturated realizations obtained in this
way are given in Table 5 by Ne of saturated maximal realizations taken with an asterisk.
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Corollary 3.2. The non-saturated realizations of symmetrical 2-extensions of the grid A®
of class I up to equivalence are exhausted by 2701 pairwise nonequivalent non-saturated
realizations given in Table 5.

Proof. Using a computer, it is easily verified that when removing edges inside blocks of
2872 realizations given in Table 5, 171 their graphs become disconnected and the remaining
2701 realizations (see Ne with an asterisk in Table 5) give all, up to equivalence, non-
saturated realizations of symmetrical 2-extensions of the grid A® of class I. O

According to Theorem 1 and Corollary 1, all realizations given in Table 5 are pair-
wise nonequivalent. However, among the graphs of these realizations, isomorphic ones are
found. With GAP, we built partition of the set of graphs of realizations from Table 5 into
classes of isomorphic graphs (for details, see the proof of Corollary 3.3 below). In the
following Table 4, we give all the non-singleton classes of this partition.

Table 4
Non-singleton classes of isomorphic graphs of realizations
of symmetrical 2-extensions of A3 of class I

1) 1,45% 51) 1282, 1412% 102) 2492, 2495 153) 1759%, 1760*
2)7,8,76% 52) 1283, 1414* 103) 2552, 2553 154) 1762%, 1763*
3)9,10 53) 1288, 664+, 1423* 104) 2651, 2659 155) 1857*, 1858*
4) 16,17 54) 1289, 1420* 105) 2652, 2660 156) 1919%, 1920*
5)18,19 55) 1290, 1424 106) 2653, 2658 157) 1928%, 1929*
6) 26, 64* 56) 1294, 672* 107) 2654, 2655 158) 1941%, 1943*
7) 30, 97* 57) 1295, 673* 108) 2656, 2657 159) 1944%, 1945%
8) 36, 198*, 199*, 337* 58) 1307, 1437* 109) 2702, 2703 160) 1962*, 1963*
9) 37, 38, 202%, 203*, 204*, 205*, 206*, 59) 1313, 712* 110) 2707, 2708 161) 1990%, 1991*
207%, 1119%, 1120%, 1484* 60) 1314, 713* 111)2713,2714 162) 1998, 1999*
10) 39, 1121* 61) 1716, 1717 112) 2718, 2720 163) 2002%, 2006*
11) 41,279 62) 1720, 1721 113) 2724, 2726 164) 2004*, 2005*
12) 42, 280 63) 1722, 1724 114) 63*, 64*, 65% 165) 2043*, 2047*
13) 43, 44, 214%, 215%, 343* 64) 1725, 1726 115) 89%, 314* 166) 2050%, 2051*
14) 46, 123* 65) 1727, 1728 116) 102*, 105% 167) 2053*, 2054*
15) 47, 122* 66) 1756, 1757 117) 116*, 1121* 168) 2055%, 2056*
16) 54,293 67) 1759, 1760 118) 117%, 339* 169) 2058*, 2059*
17) 55,294 68) 1762, 1763 119) 121%,219% 170) 2071%, 2085*
18) 57, 348*, 352*% 69) 1857, 1858 120) 130%, 1127* 171) 2072%, 2086*
19) 59, 144* 70) 1919, 1920 121) 141%, 1125% 172) 2075%, 2084*
20) 64, 65 71) 1928, 1929 122) 146%, 353* 173) 2080%, 2082*
21) 110, 250* 72) 1941, 1943 123) 167%, 245% 174) 2089%, 2090*
22) 122,123 73) 1944, 1945 124) 175%, 1139* 175) 2091%, 2092*
23) 198, 199 74) 1962, 1963 125) 209*, 210* 176) 2093*, 2094*
24) 202, 203 75) 1990, 1991 126) 211%, 212% 177) 2109%, 2110*
25) 206, 207 76) 1998, 1999 127) 228%, 350% 178) 2346%, 2349*
26) 216, 343 77) 2002, 2006 128) 234*, 235% 179) 2347%, 2348*
27) 229, 348 78) 2004, 2005 129) 328%, 329* 180) 2353%, 2355*
28) 233,352 79) 2043, 2047 130) 360*, 361* 181) 2357*, 2358*
29) 286, 216* 80) 2050, 2051 131) 651%, 652%, 653*, 654*, 2114* 182) 2362%, 2365*
30) 296, 1123%, 1124* 81) 2053, 2054 132) 660%, 2115* 183) 2363%*, 2364*
31) 299, 229* 82) 2055, 2056 133) 662*, 2116* 184) 2368*, 2369*
32) 301, 233* 83) 2058, 2059 134) 817%, 818* 185) 2371%, 2372*
33) 324, 363* 84) 2071, 2085 135) 819%, 820* 186) 2374%, 2375%
34) 332, 366* 85) 2072, 2086 136) 821%*, 2117* 187) 2376%, 2378*
35) 427, 2114* 86) 2075, 2084 137) 825%, 2118* 188) 2492%, 2495
36) 428, 503*, 658* 87) 2080, 2082 138) 1091°%*, 1094+ 189) 2552%, 2553*
37) 431, 667*, 1489* 88) 2089, 2090 139) 1092%*, 1093* 190) 2651%, 2659*
38) 439, 1422* 89) 2091, 2092 L 1134% 191) 2652%, 2660*
39) 440, 1421* 90) 2093, 2094 L 1137% 192) 2653*, 2658*
40) 455, 1440% 91) 2109, 2110 142) 1143%, 1144% 193) 2654%, 2655*
41) 456, 1439% 92) 2346, 2349 143) 1147*, 1148* 194) 2656*, 2657*
42) 651, 652 93) 2347, 2348 144) 1149*, 1150% 195) 2702%, 2703*
43) 653, 654 94) 2353, 2355 145) 1152%, 2521% 196) 2707*, 2708*
44) 664, 1489 95) 2357, 2358 146) 1163*, 1622% 197) 2713%, 2714*
45) 672, 1421 96) 2362, 2365 147) 1716*, 1717* 198) 2718%, 2720*
46) 673, 1422 97) 2363, 2364 148) 1720%, 1721%* 199) 2724%, 2726*
47)712, 1439 98) 2368, 2369 149) 1722%, 1724*

48) 713, 1440 99) 2371, 2372 150) 1725%, 1726*

49) 1091, 1094 100) 2374, 2375 151) 1727%, 1728*

50) 1092, 1093 101) 2376, 2378 152) 1756*, 1757%

Corollary 3.3. (i) Up to isomorphism, there are 2792 graphs of saturated realizations of

symmetrical 2-extensions of the grid A> of class I.
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(ii) Up to isomorphism, there are 2594 graphs of non-saturated realizations of symmet-
rical 2-extensions of the grid A® of class I.

Corollary 3.4. Up to isomorphism, there are 5350 graphs of realizations of symmetrical
2-extensions of the grid A3 of class I.

Proof. (for Corollaries 3.3 and 3.4) Using GAP for each of the graphs of 5573 (2872 sat-
urated and 2701 non-saturated) realizations of symmetrical 2-extensions of A3 of class 1,
a subgraph B was generated by a set of vertices that are at a distance of < 4 from some
arbitrary vertex (i.e., B is a ball of radius 4). In the obtained set of 5573 finite graphs, balls
are isomorphic if and only if they correspond to realizations which are in the same line of
Table 4. After that, we continued each isomorphism ¢, between the balls B; and B to the
isomorphism ¢ of whole graphs of the corresponding realizations Ry = (I'1, G1, 01, 1)
and Ry = (I'g, Ga, 09, ¢2) as follows.

Let a realization R; satisfies the condition of [p,, pyl,pzl} - periodicity and Ry satis-
fies the condition of [p,2, py2, p»2] - periodicity. Recall that, according to [5], a realization
R = (T, G, 0, p) of a symmetrical 2-extension of A? satisfies the condition of [p, py, p-]-
periodicity, where p,,p,,p. are positive integers, if there exist g1, g2, g3 € G such that
[9i,9;] = 1fori # jand pgf™" = the, pgg™" = 1", pgp~" = 12, We iden-
tify the set of vertices of I'; with the set {(x,y, z,w) : x,y,2 € Z,w € {0,1}}, so that
o1 = {{(=,9,2,0),(z,y,2,1)} : z,y,2 € Z} and {(z1,y1, 21, w1), (T2, Y2, 22,w2)} €
ET1) € {(z14+ps1, Y1, 21, w1), (T24+Da1, Y2, 22, w2) } € E(T1) < {(x1, y1+Py1, 21, w1),
(x2,Y2 + py1, 22, w2)} € ET1) & {(x1,41,21 + D21, w1), (22, Y2, 22 + po1,w2)} €
E(T';). Similarly, we identify the set of vertices of 'y with the set {(z,y, z,w) : z,y,2 €
Z,w € {0,1}}.

We select positive integers p,, py, P, so that the realization I2; satisfies the conditions of
[pa+ Py, p=]-periodicity, pz |[pe1, Py|Py1, pz|pz1 and (ps, 0,0)M, (0,p,, 0)M, (0,0, p.) M €
((px2,0,0), (0, py2,0), (0,0, p.2)), where angle brackets mean generation in the additive
group of row-vectors and the 3 x 3-matrix M is obtained from the 3 x 4 matrix

(P2,0,0,0)0p/ps
(Oa pya 07 O)@b/py
(0,0,pz,0)¢s/p-

by deleting the last column. We need to ensure that the extension of the fragment [0...p,, —
1] x [0...py — 1] % [0...p, — 1] is inside of the ball B;. To choose pg, py, p. in such a way
for some pairs of realizations R; and R, we had to take the radii of balls B; and B, greater
than 4.

The image of an arbitrary vertex u of the extension I'; is now defined by up =
= ut~toptM, where the shift t1 = tP="1¢)¥"?¢P="3 maps u into the extension of the
fragment [0...p, — 1] % [0...py, — 1] X [0...p, — 1], where n1,no, n3 are suitable positive
integers. O
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Table 5

2872 saturated and 2701 non-saturated maximal realizations

of symmetrical 2-extensions of the grid A2 of class I
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Nbr.  gr Ne H; L m X
1A
[3,6,12,20,32, 50, 65, 82, 105, 132 ]
20%,
[4,9,19,35,52,72, 100, 131, 163,201 |
! Hr77g (mzry, ryre) TLTx mmiglﬂ‘;lffl,mzr 17‘;11;1
T4 10, 21, 36, 54, 78, 106, 136, 173, 214 |
2 Hgs7 (mzrg) rorg
T4 10,21, 37, 57, 81, 109, 142, 180,222 |
3 Hsz1g 1 i
T4, 10,21, 37, 57, 81, 110, 143, 180, 223 |
4 Hgig 1 r2ry  magty bt 2t mat !
T4, 10,21, 37, 58, 83, 111, 145, 184,226 |
5 Hyao2 1 r2re  r2tp, myt gt mat !
[4, 11,22, 39, 60, 86, 116, 151, 190, 235 |
6 Heeo  (mzra) m2rg matyl rZest mgrg et
T4, 11,24, 41, 62,90, 122, 157, 200, 247 |
7 H3pg 1 i it;l,rgt,ljl,mzt;l
8 Hgs9 (mzrz) rire  rirgtyl myt L,
T4 11, 24, 41, 63, 91, 123, 160, 202, 249 |
9 Hzyp 1 i r2ept mytg 2t
10 H3gs 1 rfrl mwtgl,ital,rfgtz_l
T4, 11, 24, 43, 68, 102, 138, 181,229, 283 |
1 Hzis 1 i r2egt r2e 201
T4, 11,24, 43, 68, 102, 139, 183, 230, 283 |
12 Ha2z 1 r2re  r2tg, maratyl merz et
T4, 11,24, 43, 69, 102, 141, 184, 233, 287 ]
13 Hiog 1 r2rg r2tg,r2e0t 22001
T4, 11,24, 43, 69, 104, 148, 195, 245, 304 |
14 Hyio 1 r2rg  r2rgty ,r?t;l,mztgl
T4 11, 24, 45, 76, 118, 162, 213, 280, 361 |
15 Hgsg  (mzrz) r2ry  r2rpt;l,r2t
T4, 12, 24,42, 64, 92, 124, 162, 204, 252 |
16 Hory (mzre, ryra) r2ry 2
17 Hesg  (mzraz) rerg T2
T4, 12, 25, 44, 67,96, 130, 170, 214, 264 |
18 Hgss (mzrg) r2rg
19 Hsgiq 1 i
T4, 12,26, 44, 72, 104, 138, 178, 228, 282 ]
20 Hggg 1 r2rg
T4, 12, 27,49, 77, 109, 148, 194, 244, 301 |
21 Hyzq  (rplrgh i
T4, 12,27, 50, 78, 116, 139, 210, 266, 330 |
2 Hgo1 1 i it;l,itqjl,r%ltzl
[ 12,27, 50, 78, 116, 162, 216, 272, 334 |
23 Hggy 1 r2rg  r2rgrzliatgt e2e 0
1412, 27,50, 79, 118, 162, 214, 271,336 |
24 Hgop 1 2y r2tg, r2rptgt rZrge !
T4, 12,27, 50, 80, 120, 167, 222, 279, 344 |
25 Hzip 1 i ity t el r2 1
1B
[4, 10,24, 50, 86, 130, 182, 242, 310, 386 |
26 H7sg  (mz,r3) r2rg  matgl rZey, r2e1
T4 11,27, 55, 97, 153, 220, 300, 393, 497 |
27 Hy13 1 Ty T rnwt‘;l,'myty,rgtljl
T4 11,27, 55,97, 153, 221, 302, 395, 501 |
28 Hggs 1 r2re  matgl rZey, a0t
T4, 12, 28, 58, 102, 162, 234, 322, 422, 538 |
29 Hreo (mz,r2) r2ry  mgtl, 2ty mZt;l
T4, 12, 30, 58, 94, 138, 190, 250, 318, 394 |
30 Hg7  (mz.73) ey r2rgtzl 2ty 02001
T4, 12, 30, 60, 105, 165, 232, 306, 398, 507 |
31 Hypg 1 r2rp  r2rgigl myty, r2eg !
T4, 12, 30, 62, 108, 166, 231, 308, 397, 498 |
32 H3gs 1 r2rg  rZrytzl rZrats, r2eye !
[, 12, 30, 62, 108, 172, 244, 328, 429, 548 |
33 Hzgy 1 r2rg  r2rgtzl 2yt !
[, 12, 30, 66, 112, 174, 246, 334, 432, 546 |
34 Hysg  (mz,r2) r2re  r2rgtzl r2ey, mats !
[, 12, 33, 69, 124, 179, 247, 330,429, 525 |
35 H3g3 1 Ty T ryrztz,rgrztz,ry_lrz_lt;l
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ar Ne H; L

2A

[4,9,19,35,52, 72, 100, 131, 163, 201 |
45%,
[4,9, 19 39 64,97, 136, 171,217,271 ]

[4,9, 19, 39 76, 140, 229, 329, 437, 556 |
52%,

[4, 10, 24, 50, 86, 130, 182, 242, 310, 386 ]
64%, 65%, 63*,

[4,10,24,52,91, 135, 183, 239, 307, 380 ]

66%,

[4,10,24,52,91, 137,192, 257, 332,414 ]
69%,

[ 4,10, 24, 53, 93, 140, 202, 271, 339,421 ]
68

[4, 10, 24, 54, 96, 150, 216, 292, 377,473 ]

67,

[4,10, 24 54 104, 168, 243, 333, 436, 551 ]
[4,10, 24 56 111, 177,257, 353, 461, 581 ]

(4,10, 24 56 112, 187, 263, 344, 448,573 |
75%,

[4,11,24,41, 62,90, 122, 157, 200, 247 |
76*

[4,11,27,57, 102, 156, 214, 280, 358, 446 |

84%,

(4,11, 27 57,102, 156, 214, 281, 363, 456 |
(4,11, 27 57 105, 172, 250, 338, 442, 559 ]

85+

[4,11,27, 62 103, 143, 201, 274, 345,421 |
82%,

(4,11, 30 63 100, 142, 194, 254, 322,398 |

[4,11, 30 65 107, 155, 216, 284, 362, 451 ]

87*

(4,11, 30, 65,109, 159, 217, 283, 357,442 |
(4,11, ‘%() 66 110, 159, 222, 293, 370, 458 |

[4,11, ‘40 66 110, 160, 222, 294, 378, 467 ]
90%,

[4,11,30,67, 117, 179, 258, 341, 430, 541 |
93%,

[4, 11, 30,68, 111, 159, 219, 286, 366, 453 |
92%,

[4,11, 30,69, 113, 160, 222, 294, 372, 461 |
91,

[4, 12, 30, 58, 94, 138, 190, 250, 318, 394 ]
*

[4,12, 30,64, 105, 151, 210, 279, 358, 447 |
96+

[4,12,33,69, 114, 168, 230, 301, 382, 474 |

00%,

[4, 12,33, 69, 123, 197,278, 369, 469, 583 |
101%,

[4,12,33,70, 121, 182,251, 331,422, 523 |
105%, 102%,

[ 4,12, 33,70, 121, 184, 260, 350, 453, 570 |
106%,

[4,12,33,71, 116, 166, 230, 305, 390, 485 |
103%,

[4,12,33,73, 133, 206, 288, 383, 491, 611 |
08%,

[ 4,12, 33,74, 128, 191, 266, 352, 450, 560 |
104%,

[4,12,33,75, 138,208, 288, 383,491,611 |
109%,

[ 4,12, 36,76, 128, 190, 264, 350, 448, 558 |
107+,

[5,13,26,45, 69,98, 133, 173,218,269 |
36 Hryyr (mzry

1or2rg)

1 —1,-1

r2rgty, r2rgty o mery

Y

2
Tyt

z

[5, 14,29, 50, 77, 110, 149, 194, 245, 302 ]
37 Hryys (mzry

r2ry)

2

r2rgty, rirgty

1 marpts

1

T

2

z

38 Hg1s (mz)

5=
r2t;

T —T
= ,m:utu ,mztz,tz

15, 14, 30, 52, 79, 114, 155, 200, 254, 314 |
39 Hygs 1

—1

—1
,T‘V‘Lyt,u

2 —
yTytz, maty

1

[ 5,14, 30, 53, 83, 121, 164, 212, 270, 335 |
40 Hgog 1

mgt

1,my y,r2rztz,r2t

1

[5. 14, 30, 54, 87, 130, 182, 242, 310, 386 ]
41 Hzog 1

o
r2rgpty

1 —1 -1
Smyty, myty L mat;

42 Hyq1 1

r2rgty, myty L mats, my

=

z

[3, 15, 32, 55, 85, 122, 165, 215, 272, 335 |
43 He1s (mz)

—1

2 -1
Srots, mapt]

44 Hyg1 1

71,myt;1,7‘§tz,mzt;1

[5, 15, 34,60, 92, 132, 178, 234,299, 363 ]
45 Hg3s 1

1,rzty,7‘§tz,mztz

—1
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Nbr.  gr Ne H; L m X
[3, 15, 34, 61, 94, 135, 185, 242, 306, 378 ]
46 Hygy 1 r2 r2tgt mytg 2t mat !
T3, 15,34, 61,95, 138, 189, 247, 314, 389 ]
47 Hgrs  (r2ra) r2re w2ty r2el myt mergtes
T3, 15,34, 62, 98, 142, 191, 249, 316, 385 |
48 Hsip 1 r2 Jraty, rarsts, r2ts !
T3, 15, 34, 63, 103, 155, 216, 285, 363, 450 |
49 Hugo 1 r2 r2ept rZes 2 mat !
T3, 15, 34, 64, 105, 159, 223, 293, 373, 463 |
50 Hsoz 1 r2 r2ep b rZesl 2ty r2e L
T3, 15,35, 63,95, 137, 191, 249, 313, 389 |
51 Hgao  (mzrgl) r2 r2rgte, r2rptzl rg et mat,
T3, 15, 38, 74, 126, 201, 289, 386, 497, 630 |
52 Hgq1 1 r2 r2rpts, mytgl, maty, ity L
T3, 16,33, 58, 89, 128, 173, 226, 285, 352 ]
53 Hgig  (mz) 2 2zt mytgt 2, myt !
T3, 16, 34, 60, 95, 138, 190, 250, 318, 394 ]
54 Hgzpg 1 i r2el rZey, 2o 2 et
55 Hs1p 1 2 T2rgty, raty L 2t et ]
T3, 16, 36, 63, 99, 145, 197, 258, 330, 407 |
% Hee  (margh) 2 eZrpig, ez ) margezl 20,
T3, 16, 37, 66, 103, 150, 205, 268, 341, 422 |
57 H 2 2,1 -1 .2 -1
616 (mz) rZ rity amyty L ryts, mat
T3, 16, 37, 66, 103, 150, 205, 269, 343, 424 |
58 Hygz 1 r2 maptyl mytsl r2e,, 0t !
T3, 16,37, 66, 104, 151, 206, 271, 344, 426 |
59 Hygg 1 rg rgt;lynwi;lﬂ‘gtzﬂ‘gt;l
T3, 16,37, 66, 104, 152, 208, 274, 349, 431 |
60 H 1 2 -1 —1 .2 2,1
529 Ty Mgty s myty T, ryraty, vty
15,16, 37,67, 105, 151, 206, 271, 345, 427 |
2 2,1 —1 1
61 Hyes 1 rs itz myty tomats, it
T3, 16,37, 70, 112, 168, 230, 304, 386, 480 |
62 Hgia  (mz) r2 r2egt r2egl e 2 mat !
T3, 16, 38, 70, 113, 168, 232, 305, 388, 480 |
63 Hg3y 1 r2 meraty ,mzrzt,;l,rlz/tz,mztzl
15,16, 38, 70, 114, 170, 237, 314, 401, 498 |
o4 Hzos 1 i yotg LrZrats !
05 Hsoq 1 vz L TETyty itz to L
T3, 16, 38, 72, 114, 162, 220, 288, 364, 449 |
2 2,1 -1 .2 2,1
66 Hy7g 1 g ryts s myty T rpta, Tyt
T3, 16,38, 72, 119, 183, 253, 336, 426, 530 |
7 Hszg 1 r2 magry gt mar ey, r2raty, r2e7 L
15, 16,38, 73, 115, 167, 233, 302, 379, 470 |
68 Hg7y 1 mary mate, rargty l el mat,
15,16, 38, 73, 116, 167, 228, 297, 377, 466 |
69 H 1 r2 r2e=1 gt mgts, it L
486 Z sty omytyt mats, it
15,16, 38, 76, 124, 191, 271, 367, 473, 595 |
70 Hgq0 1 r2 ity 2yt myts myt !
T3, 16, 38, 76, 127, 197, 281, 380, 492, 620 |
71 Hgog 1 i 2t 2t rZry et e2e 71
15,16, 39, 72, 119, 178, 244, 322, 410, 508 |
72 Hegg  (rara) r2rg w2ty r2ezl 2001 22000
T3, 16, 41, 80, 131, 200, 283, 380, 487, 608 |
73 Hgog 1 i r2tpt maty, matgl r2rpe st
T3, 16, 41, 81, 134, 205, 292, 388, 500, 620 |
74 Hsjp 1 r2 r2rgty, r2t st r2t,, 21
T3, 16,41, 83, 145, 216, 290, 387, 501, 629 |
75 Hs1p 1 r2 r2rgty, r2t sl 2ty 201
T3, 17, 38, 67, 103, 148, 203, 263, 332, 411 |
76 Hgog (mz) r2 Loraty, rgtz, mgty !
T3, 17, 38, 70, 109, 159, 217, 285, 362, 450 |
15,17, 39,72, 118, 179, 249, 335, 427, 532 |
78 Hyep 1 r2 r2et r2e 1l r2en it
13,17, 39,72, 119, 179, 253, 338, 434, 539 |
79 Hsos 1 r2 2ot 2ol r2eats, o2t
15,17, 40, 71, 111, 164, 225, 293, 376, 467 ]
80 Hoyr (morzl, r2ry) i r%rmtm,mzrmtgl,mmrajl *1,r12/tz
13, 17,40, 72, 114, 166, 228, 300, 381, 473 |
T3, 17,40, 80, 116, 166, 236, 302, 370, 468 |
82 Heag (mzrzly r2 Tgrztzﬂ"%rzt;l,sz;lt;l,r%tz
15, 17,41, 77, 125, 182, 248, 325, 413,510 |
83 Hy7s 1 r2 ity omytgt mats, it 1

[5,17,41,77, 126, 182, 247, 322, 409, 505 |
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84 Hygs 1 2 it;l,mytal,rgtz,r?/tzl
13, 17,41, 79, 135, 209, 296, 395, 506, 629 |

85 Hgy 1 r2 r2rpte, myty, mats, it L
[3, 17,42, 79, 119, 170, 231, 301, 380, 469 |

86 Hgr1 (T%rm) r2ry r%tz,rgtgl,rgtljl,r;
13, 17,43, 77, 119, 171, 234, 303, 386, 475 |

87 Hyzz 1 r2 ity LorZegl maty, it !
15, 17,43, 77, 122, 176, 241, 312, 397, 489 |

88 Hsg1 1 mary mate, r%rwtgl, it;l, r2t,
[5, 17, 43, 78, 121, 174, 235, 307, 386, 477 1

89 Hsip 1 r2 ratg o leg r2esey, 200t
[5, 17,43, 79, 124, 176, 242, 316, 402, 492 |

90 Hyge 1 rz rft;l,rgtgl,mztz,itz_l
15, 17,43, 80, 121, 175, 240, 313, 392, 487 |

91 Hgss 1 r2 Loraty, 'r'%tz, it !
[3, 17,43, 81, 124, 177, 243, 317, 400, 494 |

92 Hyo7r 1 r2 r2ep b rZe  r2es r2e !
T3, 17,43, 82, 135, 199, 281, 362, 462, 575 |

93 Hyga 1 r2 it;l,rgtal,rgtz,rgtzl
13, 18,39, 72, 113, 166, 227, 300, 381, 474 |

9% Hryys (morgzl, r2ry) i r%rxtac,mzrxtgl,mzrxtgl,r?ctz
[3, 18, 41, 76, 119, 174, 239, 316, 401, 498 |

95 Hgis (mz) r2 r?t;l,m,ytgl,itz,rztgl
[3, 18,42, 81, 124, 179, 244, 319, 404, 499 |

9% Hgs1 (margy ) r2 rgrwtmm%ﬁmtgl,r%mt;l,nz
[5, 18, 43, 76, 123, 178, 245, 319, 406, 500 |

97 Hgoq (mz) Tg msztg?lvszztU_l:T%,thmztz_l
[5, 18, 43, 84, 135, 204, 285, 382, 489, 612 |

98 Hzps 1 i ity Lty ity r2r et
[5, 18, 43, 84, 137, 208, 291, 300, 499, 624 |

99 Hgog 1 rz rft;l,rgrytglﬂ*ztz,rgtz_l
15, 18, 44, 82, 132, 188, 255, 331, 420,517 |

100 Hyrqg 1 r2 it r2esd 20, r2 70
[, 18, 44, 85, 149, 223, 301, 398, 505, 629 |

101 Hgq1 1 r2 r?rzta;,rity,ritz,rgtgl
T3, 18, 45, 83, 138, 201, 280, 367, 468, 576 |

102 Hgzz 1 r2 maratyl maratyl r2raty, 2071
[3, 18,45, 84, 131, 186, 257, 334, 425, 522 |

103 Hyrg 1 r2 it;l,r%tgl,mztz,i ot
[3, 18, 45, 85, 140, 206, 289, 377, 484, 596 |

104 Hgg1 1 r2 maraty L, maraty ,r%ltz, ity 1
[3, 18, 46, 85, 139, 206, 285, 376, 431, 507 |

105 Hzpz 1 i r2ip b e 2eytst mats, mat !
[5, 18, 46, 85, 139, 207, 288, 383, 492, 614 |

106 Hsgo 1 r2 ity 2yt mgts, mats !
[5, 18, 47, 88, 147, 209, 293, 379, 485, 505 |

107 Hgrg (r%r:p) rgrw r%t;,;,rgt;l,itgl,'mzra:ltz_l
[5, 18, 49, 4, 151, 224, 310, 408, 518, 640 |

108 H3pe 1 i r2rptyl mytst r2e, r2e 0
[3, 18,49, 95, 152, 223, 311, 407, 519, 639 |

109 Hgq1 1 r2 r2rpte, mytzjl, ity ity 1

2B

[4, 11,30, 73, 147, 243, 346, 462, 602, 756 |

112%,
[4,11,30,76, 156, 253, 350, 466, 608, 762 |

113+,
[4, 12,33, 85, 153, 240, 344, 464, 600, 752 |

115%,
[5, 14,32, 64, 112, 176, 256, 352, 464, 592 |

110 Hypg (i, 72, r2) r2rg mzf,x,f,;l,myty,tgl
[3, 16,42, 88, 152, 232, 328, 440, 568, 712 |

11 Hygs  (my,r2) marg tr2rpte, matzl myty, t 1
[3, 17,46, 101, 177, 262, 364, 490, 628, 774 |

12 Hgpp 1 mary mate, rargty L omyty, r2t1
[3, 17,46, 103, 179, 266, 365, 493, 629, 777 |

113 Hsg1 1 My mztw,rgrwtgl,w"gty,itgl
5, 18, 48, 96, 160, 240, 336, 448, 576, 720 |

114 Hrrg (i,rg,rg) 7‘37’1 mzr;ltz,rgrztgl,myty,tgl

[5. 18, 48, 106, 174, 266, 366, 490, 622,778 |
115 Hy7gg  (my,r2)

marg trlrgte, maty L, r2ty, 'nzxt;l

3A

[ 5,14, 30,52, 79, 114, 155, 200, 254, 314 ]
116%,

[5,14,31,57,90, 131, 181, 238, 303,377 ]
117%,

5,14, 31, 58,95, 141, 195, 260, 335,416 ]

119%

[5, 14,31, 59, 96, 141, 200, 268, 338, 421 ]
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118%,

[5, 14,31, 61, 100, 143, 201, 274, 345, 421 ]
120%,

[ 5,15, 34,61, 94, 135, 185, 242, 306, 378 ]
123%,

[5,15,34,61,95, 138, 189, 247, 314,389 ]
122%,

[5,15,34,61,96, 141, 193, 253, 324, 401 ]
121%,

[5,15,34,62,97, 139, 190, 249, 314, 387 |
125%,

[5, 15, 34,62, 98, 142, 194, 254, 322, 398 ]
128%,

[5, 15, 34,62, 99, 145, 199, 262, 334,415 ]
124%,

[5, 15, 34,63, 102, 151, 210, 279, 358, 447 |
131%,

[5,15,34,63, 103, 154, 214, 284, 366, 458 |
129%,

[5, 15,35, 64, 100, 146, 201, 264, 337,418 ]
126%,

[5.15, 35,65, 103, 150, 206, 271, 345, 427 |
127%,

[ 5,15, 35,67, 114, 178, 255, 344, 446, 560 ]
132%,133%,

[5, 15,37, 68, 108, 158, 218, 287, 365, 453 |
134%,

[5, 15,37, 68, 108, 159, 222, 293, 370, 458 |
135%,

[5,15,37,69, 111, 163, 224, 297, 381, 469 |
136%,

[5,15,37,70, 111, 166, 228, 301, 392, 487 ]
137%,

[5, 15, 37,70, 113, 166, 230, 305, 390, 485 ]
138%,

[5,15,37,74, 122, 178, 244, 322, 410, 508 |
130%,

[5, 15,37, 84, 147,214, 293, 387, 495, 615 |
139%,

[5, 16,36, 62, 96, 140, 189, 246, 314, 386 ]
140%,

[5,16,36,63,97, 139, 189, 247, 312, 384 ]
141%,

[5, 16, 36, 64, 100, 144, 196, 256, 324, 400 ]
147%, 142+, 143%,

[5, 16,37, 66, 104, 151, 206, 271, 344, 426 ]
144%,

[5, 16,37, 66, 105, 157, 217, 283, 357,442 ]
146%,

[ 5,16, 37,67, 106, 155, 213, 280, 357, 443 |
145%,

[5,16, 37,67, 107, 159, 222, 294, 372, 461 |
148%*,

[5,16, 37,67, 108, 159, 218, 289, 369, 457 ]
154%,

[5,16, 39,72, 113, 164, 223, 292, 373, 461 |
152%,

[5,16, 39,73, 115, 165, 224, 294, 375, 467 |
151%,

[ 5,16, 39,73, 115, 166, 228, 300, 381,473 |
153%,

[ 5,16, 39,75, 124, 186, 259, 342, 436, 541 |
49%,

[5, 16, 39,76, 125, 189, 265, 349, 444, 550 ]
150%,

[5, 16,40, 75, 115, 165, 228, 298, 378,471 ]
155%,

[5,16,42,77, 118, 172, 234, 305, 389, 480 ]
158%,

[5, 16,42, 82, 132, 192, 263, 346, 440, 545 |
156%,

[5, 16,42, 82,132, 199, 278, 360, 454, 571 |
59%,

[5, 16,42, 83, 133, 194, 266, 349, 444, 550 |
157%,

[5, 16,43, 89, 144,210, 292, 387, 495, 615 ]
160%,

[5,17,39,71, 112, 162, 221, 289, 369, 455 |
161%,
[5.17,39,72, 115, 168, 231, 303, 384, 476 |
166%,
[5.17, 40,76, 129, 197,277, 369, 470, 585 |
70%,
[ 5,17, 40,76, 129, 198, 279, 368, 469, 587 |
171%,
[5,17, 41,73, 114, 168, 229, 298, 381, 471 |
164%,
[5,17,41,74, 114, 165,228, 298, 378,471 |
162%, 163*%,
[5.17, 41,74, 116, 170, 232, 303, 387,478 |
169%,
17, 41,75, 118, 171,234, 307, 390, 483 |

165%

b
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[5,17,41,76, 124, 184, 253, 333,424, 525 ]
167%,

[5,17,41,77, 127, 191, 266, 352, 450, 560 |
168%,

[5,17,42,78, 124, 179, 244, 320, 406, 503 |
172%,

[5,17,42,79, 125, 179, 244, 321, 408, 505 |
173%,

[5,17,43, 86, 142, 210, 292, 387, 495, 615 |
180%,

[5,17, 44,82, 131, 194, 268, 352, 448, 556 ]
174%,

[5,17, 44, 83, 131, 190, 259, 339, 430, 531 ]
175%,

[5, 17,44, 84, 134, 196, 270, 356, 454, 564 |
177%, 178*,

[5,17, 44, 84, 135, 198, 273, 360, 459, 570 |
179%,

5,17, 44, 84, 139, 206, 282, 370, 470, 582 |
176%,

[5,18,41,73, 114, 165, 228, 298, 378, 471 ]
181%,

[5,18,43,76, 118, 171, 234, 307, 390, 483 ]
182%, 183%,

[5,18,44,79, 123, 178, 244, 321, 408, 505 |
184%, 185%,

[5, 18, 46, 87, 141, 210, 292, 387, 495, 615 |
186%,

[5,19,43,75, 118, 171, 234, 307, 390, 483 |
187%,

5,19, 44,78, 123, 178, 244, 321, 408, 505 |
188%,

[5, 19,45, 80, 127, 185, 256, 340, 433, 536 ]
89%,

[6, 18,37, 63,99, 142, 189, 249, 317, 384 |
116 Heas (mzrg )

2 2,—1 —
Terate, Tty T, mergty

T6. 18, 38, 66, 102, 146, 198, 258, 326, 402 ]
17 Hgap  (mzryl)

2 2 -1 .2 1 ,—1,—1
rorate, rorpty Lorirgty torg e mat,

16, 18,40, 74, 116, 168, 233, 302, 379, 470 ]
18 Hszy 1

myry

Mpte, T2Tgt T

2yt 1o2esl mats

smgty 2

T6, 18, 40, 74, 117, 168, 229, 299, 378, 467 |
119 Hygg 1

IV

r%t;l, m?;tgl, maty, ity b omat !

76, 18,42, 78, 116, 166, 236, 302, 370, 468 |
120 Hgag (marg )

3
AN

2 2 -1 2. - —
rirate, ryraty L riTaty L mary ot r

76, 19,40, 69, 108, 154, 208, 273, 344, 423 |
121 He29 (mzrzl)

3
5N

rZrgts, Tflrwtgl, r2rgty mzrmtgl, r2t,

[6. 19,41, 71, 110, 158, 214, 279, 353, 435 |
122 Hye1 1

r2ezl mytgt r2es, r2t,, mat st

123 Hygo 1

S|
g o

—T —T 2 2, —1 2,—T
'mwtz ,'mytu ,Tutz,rytz ,rztz

[6. 19,41, 72, 112, 160, 217, 283, 358, 442 |
124 Hygg 1

5
M)

2,—1 —1 S —1
Tty ,mytu smapty, it~ mat)

[6.19,41, 72, 112, 161, 219, 285, 360, 444 |
125 Hgzg 1

3
wN

mztgl,mytgl, mar; Yty marats, 7-312

1

T6. 19,42, 72, 111, 161, 217, 283, 359, 441 |
126 Hygg 1

5
IV

1,myt;1, rgtz, it7 1l mot]

T6, 19,42, 73, 113, 164, 222, 289, 366, 430 |
127 Hgog 1

5
NN

matyl myts rZrats, 2ty 21

[6. 19,43, 77, 119, 170, 231, 301, 380, 469 |
128 Hyrg 1

3
IS

2

—1 -1 1 ,2,—1
oty myty ts

2 2,—
cratz,roty 2

[6. 19,43, 79, 126, 182,249, 327, 414, 511 |
129 Hyrs 1

3
NN

ity L omytot mats itz mat sl

[6, 19,43, 80, 131, 192, 262, 342, 432, 534 |
130 He3ss (mzrg 1)

3
I

—1

r2rgte, r2ty L mgrety L, maraty Jr2ty

[6,19,44,79, 124, 179, 244, 319, 404, 499 |
131 Hgzq (myrgyl)

3
BN

r2rztm, 7*2

-1 2 -1 2 -1
2 urmtz ,T‘zrxtz ,Tu'rmtu s ity

[6. 19,44, 84, 141, 212, 299, 398, 507, 629 |
132 Hgqp 1

5

—1

2 —1 ia—1
rzTItI,mytu sty it~ ,mat

133 Hgqp 1

5
[CAN)

gty myty, maty, ity L omat, L

[6. 19,45, 77, 121, 172, 235, 305, 387, 476 |
134 Hyzz 1

IV

it;l,rgtal,mztz, it mat !

[6, 19,45, 77, 123, 176, 241, 312, 397, 489 |
135 Hsgy 1

myry

mgts, r;jrmt,;l, maty !

[6. 19,45, 79, 126, 177, 243, 318, 403, 493 |
136 Hyee 1

N

2,—1 ,2,—1
St tor2egt,

maty, it

16, 19, 47, 82, 130, 189, 263, 343, 445, 543 |
137 Hggg 1

N

—1
x

ity o2ty mar My maraty r2rpt !

[6, 19, 47, 82, 131, 186, 257, 334,425, 522 |
138 Hyrs 1

o

it 241

1
z 'thu

smatz, itz mats

[6, 19. 50, 100, 159, 226, 312, 410, 520, 642 ]
139 Hsyp 1

o

1,2

2 2,— 2 2,—1
rirzte, TRty T Tyt TRty Tty

[6,20,42,73, 115, 163, 221, 290, 365, 450 |
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140 Hyrg 1 2 r%t;l,mytal,rgtz,rgtzl,rgtzl
16,20, 43,75, 117, 167, 226, 296, 374, 461 |

141 Hsgr 1 r2 Lorsty,mars ey marats, r2
16, 20, 43, 76, 119, 170, 231, 301, 380, 469 |

142 Hgoy 1 r2 mzrglfgl,mzrzty,r%tz,rfltgl

143 Hgsoo 1 2 T Tty Loraty, ety rat L rZe T
[6, 20, 44, 75, 118, 168, 229, 298, 377, 465 |

144 Hygg 1 rf T‘gt;l,Myi;:l,Tgtz,T?It;l,Ti Z
[6, 20, 44, 76, 118, 170, 230, 300, 380, 468 |

145 Hye1 1 rf rgt;l,7nyt;1,r§tz,itz_1,mzt
[6, 20, 44, 76, 120, 174, 235, 307, 386, 477 |

146 H 1 r2 Sl by, 2t 2t r2tS

512 : o Tzty,TETztz, TETatz, TEtD

[6, 20,44, 77, 119, 170, 231, 301, 380, 469 |

147 Hysg 1 r2 r2el 2ol 2 e 200 02071
76,20,44, 77, 121, 175, 240, 313, 392, 487 |

148 Hgss 1 r2 rgltgl,rzty,rf/tz,it;l,mzt;
16,20, 45, 83, 134, 197, 275, 359, 456, 563 |

149 Hyugo 1 r2 rit;l,r?t;l,r%tz,itzl,mztgl
16, 20, 45, 84, 134, 201, 278, 366, 463, 572 |

150 Hs03 1 r2 r%t;l,rgtqjl,r%rztz,frgrztz,fr‘gt;l
16, 20, 46, 81, 124, 176, 239, 313, 395, 488 |

151 Hgys  (marzt) r2 r2rpty, 2ty marety g e
16, 20, 46, 81, 125, 179, 243, 317, 401, 495 |

152 Hygg 1 rg rgt;l,mytgl,rgtz,r%tz_l,rg
16, 20, 46, 82, 125, 179, 245, 318, 402, 497 |

153 Hyg1 1 TE rgt;l,Tnyt,;l,rgtz,itz_l,mzt
[6, 20, 46, 82, 130, 186, 254, 331, 419, 517 |

154 Hygs 1 7'3 it;l,mytgl,rgtz,rztz_l,rztz_l
[6, 20,47, 82, 123, 178, 243, 313, 398, 493 |

155 Hga0 (mzrz 1) r2 7'12/rztz, 7-37-It;1, r2rgtyl, et
16, 20, 48, 88, 143, 204, 279, 363, 460, 567 |

156 Hyos 1 r2 rit;l,rgt,‘jl,rgtz,rgt;l,rgtgl
76,20, 48, 89, 143, 207, 280, 367, 463, 572 |

157 Hg1g 1 r2 rgt;l,rgt,;l,mzrzltz,mzrztz,r?/t;
16, 20, 50, 84, 131, 188, 255, 332, 421, 518 |

158 Hyo7 1 r2 rit;l,r%t;l,r?ltz,r%tzl,rztgl
16, 20, 50, 90, 147, 216, 295, 379, 483, 602 |

159 Hygo 1 r2 ity ool rZe, p2e 0t p2e 00
[6, 20, 54, 101, 155, 226, 312, 410, 520, 642 |

160 Hgy1 1 r2 rgrztm,mytgl,itz,mztz,it;l
[6, 21, 45, 81, 126, 178, 244, 319, 401, 495 |

161 Hyor 1 rf rgt;l,rgt;l,rgtz,rgt;l,rgtz
[6, 21,47, 81, 123, 178, 243, 313, 398, 493 |

162 Hyge 1 r2 2zl my it it s mats

163 Hg7y 1 Moty TErgte, rirgto L, mgt L, r2t L

y yrete z o Tzty

76,21, 47, 81, 128, 184, 249, 325, 412, 507 |

164 Hygs 1 r2 it;l,mytal,rgtz,rgtgl,rgtgl
16,21, 47, 82, 127, 182, 247, 322, 407, 502 |

165 Hgog (morg ) r2 r%rxtw,r%rxt;:l,rzrmtgl,mzrmt;
16,21, 47, 83, 131, 187, 255, 331, 420,517 |

166 Hyry 1 r2 it;l,rgt; ,rgtz,rfltgl,ritgl
[6, 21, 47, 84, 138, 201, 280, 367, 468, 576 |

167 Hgas 1 r2 mmrztgl,mwrztgl,r%lrztz,rgrztzmgtgl
[6, 21, 47, 85, 140, 206, 289, 377, 484, 596 |

168 Hgg1 1 r2 marzty L magrat ,r?,tz,nz—l
[6, 21, 48, 83, 131, 188, 255, 332, 421, 518 |

169 Hy7q 1 r2 ity 2ot 2oy, r2e 1 p2e 0t
[6, 21, 48, 89, 150, 222, 302, 397, 506, 628 |

170 Hg11 1 73 rgrztz,rzty,rgtz,rgtz_l,ritz_l
[6, 21, 48, 92, 149, 220, 302, 397, 508, 628 |

171 Hgq1 1 r2 r2rate, 7~§t;1, r2ts, T'thl, r2
76, 21, 49, 86, 134, 190, 259, 336, 426, 525 |

172 Hyg1 1 r2 r2t 1, mytqjl, rgtz, 2ty it L
16, 21,49, 87, 134, 190, 259, 338, 427,526 |

173 Hygs 1 r2 r?t;l,mytqjl,itz,itzl,mzt;
16,21, 49, 87, 143, 203, 282, 368, 468, 576 |

174 Hyga 1 r2 it;l,r?t;l,r%tz,rztzl,ritzl
16, 21, 50, 89, 146, 208, 284, 370, 469, 577 |

175 Hgog 1 r2 maratzl marats mar e marsts, 1201
16, 21, 50, 89, 147, 212, 296, 384, 488, 600 |

176 Hgss (myrgy ) r2 r%rztz,rgtgl,mzrztgl,mzrmtgl,rgt,z
[6, 21, 50, 90, 148, 212, 292, 380, 484, 596 |

177 Hso7 1 rg T%th;l,r%rzt,ljl,r%tz,w"%ltz_l,T,

178 Hgoo 1 7'3 mg;'r'ztgl,mmrztgl,ritz,rgtgl

[6,21,51,91, 149, 213, 294, 382, 486, 598 |
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179 Hyry 1 2 it;l,it;l,r%tz,r?/tzl,ritgl
16,21, 53,99, 155, 226, 312, 410, 520, 642 |

180 Hgqq 1 r2 r?rmtw,rit;l,r,ﬁtz,rgtzl,r%tzl
16, 22, 46, 81, 123, 178, 243, 313, 398, 493 |

181 Hgag (mzry 1) r2 r%%tw,r%rmtgl,rgrmtgl,mirgltgl,rstz
[6, 22, 48, 82, 127, 182, 247, 322, 407, 502 |

182 Hyzz 1 r2 ity el itg it g mae st

2 2 —T —T1 =T 2

183 Hsg1 1 My Turmtm:TuthI ymgty, ,1tu y Ttz
[6, 22, 50, 86, 133, 190, 259, 338, 427, 526 |

184 Hyrs 1 r2 it;l,mytljl,uz,nz—l,mztz—l

185 Hyes 1 2 2ty gty Tt it T mat !
76,22, 55,98, 155, 226, 312, 410, 520, 642 |

186 Hgq1 1 r2 rgrzta;,mytgl,itz,itzl,mztzl
16,23, 47, 82, 127, 182, 247, 322, 407, 502 |

187 Hgs1 (morg 1) r2 r%rxtac,r%rmtgl,rgrmtgl,r%rxtgl,itz
16,23, 49, 86, 133, 190, 259, 338, 427, 526 |

188 Hy7s 1 r2 it;l,r%t;l,itz,itgl,m,ztzl
16, 23, 50, 87, 141, 202, 277, 360, 439, 566 |

189 Hgsg 1 r2 it;l,rgtgl,mzrgltz,mzrztz,rflrztgl
[5,15,37,78, 142, 228, 332, 452, 588, 740 |

190%,
5, 15,37, 80, 151, 242, 342, 460, 602, 756 |

191%,
[5, 15,37, 83, 156, 248, 348, 466, 608, 762 |

192%,
[5, 15,37, 84, 150, 240, 344, 464, 600, 752 |

193%,
[5, 17, 47, 100, 172, 260, 364, 484, 620,772 ]

194%,
[5, 18,49, 101, 172, 260, 364, 484, 620,772 |

195%, 196%,
5, 19,49, 100, 172, 260, 364, 484, 620,772 |

197+,
[6, 19,46, 94, 164, 252, 356, 476, 612, 764 |

190 Hyge (my, r2) mzrglmztz,mxt;ll,rgrzt;:l,myty,tJI
76, 19, 48, 103, 178, 262, 364, 490, 628, 774 ]

191 Hgyp 1 mare mote,rarety Lomatyl myty, 2!
16, 19, 48, 105, 179, 265, 365, 493, 629, 777 |

192 Hgg1 1 maorg mztac,r%rmtzl,mmtgl,r%ty,it,gl
76, 19, 50, 104, 174, 266, 366, 490, 622, 778 |

193 Hr7gs (my,r2) mzrglmztz,mmtgl,rgrmtgl,@ty,mwtgl
[6, 21, 56, 112, 184, 272, 376, 496, 632, 784 |

104 - 2 —1,2 =1 2, -1 ‘ 1

766 (my,rz) mary trirpty, maty L riraty , myty,

[6,22,57, 112, 184, 272, 376, 496, 632, 784 |

195 Hsg1 1 My T%thm,T%thr_l,mztr_l,Tgty,it;l

196 Hgr7q 1 MmayrTy r%rztz,rgrzta?l,7nzt;1,7nyty,7‘zt;1
[6, 23,56, 112, 184, 272, 376, 496, 632, 784 |

197 Hrgs (my, r2) marg ir2rgte, maty L r2rgtst r2ty, mztljl

4A

[5,13,26,45, 69,98, 133, 173, 218, 269 |
198%, 199%,

[5,13,26,46,75,112, 157, 213,275,343 ]
200%,

[5, 13,26, 47, 81, 126, 176, 236, 309, 396 ]
201%,

(5,14, 29,50, 77, 110, 149, 194, 245, 302 ]
202%, 206%, 203%, 207*, 204*, 205*,

[5, 14,31, 57, 88, 125, 173, 228, 287,355 ]
208%,

[5, 14, 32,59, 94, 139, 193, 256, 327, 406 ]
209%, 210%,

[5,14, 32,59, 94, 139, 195, 262, 335,414 ]
212%,211%,

[5,14,32,68, 117, 178, 256, 346, 449, 564 |
213%,

[5.15,32,55,85,122, 165, 215, 272,335 ]
214%,215%,

(5,15, 33,58, 89, 127, 173, 226, 285, 351 ]
216%,

[5, 15, 33,59, 94, 138, 190, 250, 318, 394 ]
217%,

[5,15,34,61,96, 141, 193, 253, 324,401 |
219%,

[5,15,35,64,99, 141, 192, 251, 318,393 ]
218%,
[5,15,35,65, 103, 152, 212, 279, 357, 447 |

20%,

[5,15,37,70, 112, 166, 228, 299, 383, 474 |
221%,

[5,15,37,71, 113, 165, 227, 299, 381, 473 |
222%,

[5, 15, 37,76, 130, 193, 264, 353, 458, 566 ]
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223%,

[5, 15, 38,79, 135, 206, 290, 385, 493, 613 ]
25%,

[5, 15, 39,75, 120, 177, 243, 320, 409, 507 |
224%,

[ 5, 16, 36, 66, 106, 156, 216, 286, 366, 456 |
*

[ 5,16, 36, 67, 105, 149, 205, 268, 338,419 |
227*,

[5, 16, 36, 67, 109, 162, 225, 296, 378, 471 |

28%,

[5,16,37,69, 111, 163, 226, 300, 384, 478 ]
232%,

[5, 16, 37,70, 115, 170, 235, 310, 395, 490 ]
234%,235%,

[5.16,38, 68 106, 156, 213, 278, 356, 440 |
229

[5. 16,38, 69 109, 160, 218, 285, 365, 452 ]
233%,

[5,16, 38,71, 112, 163, 226, 296, 376, 469 |
230*

[5,16,38,71, 113, 165, 228, 298, 378, 471 ]
231%,

[ 5, 16, 40, 80, 135, 204, 286, 381, 489, 609 ]
239%,

[5,16,41,78, 125, 183, 252, 332,423,525 |
236*

[5,16,41,79, 128, 187, 258, 342, 436, 540 |
237%,
[5, 16, 43 84 133, 194, 266, 349, 444, 550 ]

[5,17, 40 7‘4 114, 165, 228, 298, 378,471 ]
240%,

[ 5,17, 40,73, 116, 169, 232, 305, 388, 481 |
241%,
[5.17, 40 74 118, 171, 234, 307, 390, 483 |

[5.17, 41 76 121, 176, 242, 319, 406, 503 ]
243%, 244%,
[5.17, 41 76 124, 184, 253, 333,424,525 ]

[5,17, 4% 84 139, 208, 290, 385, 493, 613 ]

247%,

[5, 17,43, 86, 148,224, 311, 415, 535, 664 |
246%,

[5.18,42, 75, 118, 171,234, 307, 390, 483 ]
248%,

[5, 18,43, 78, 123, 178, 244, 321, 408, 505 |
49%,

[6,17.36, 63, 96, 138, 188, 243, 308, 381
198 Hggp 1

199 Hes9 (mzrg)

z

T ,—1
>ty

[6, 17, 36, 65, 101, 146, 203, 264, 333, 416 |
200 Hyio 1

16, 17, 36, 67, 106, 154, 213, 281, 363, 459 |
201 Hegss (mzrg)

1 P2
(Tzty

tI,r2rIt sty l,anT;lt;l

76, 18, 38, 66, 102, 146, 198, 258, 326, 402 |
202 Hesa (mzrg)

Lo 17”;17.2 -1

te, rirgty r2rgty

203 Hgse (mzrge)

to, roroty Loty

2:—1 -1, =T
z ty tz

,rw ,maTy

204 Hzpy 1

—T 2, —T1 —T
m,ztw,thm ,mztz oty L mat]

T6, 18, 38, 67, 104, 148, 201, 262, 331, 409 |
205 Hgig 1

—1 —1 —1
t’x ,mytu ,mztz

T6, 18, 39, 68, 105, 150, 204, 266, 336, 414 |
206 Hzpo 1

,mzt_l

207 H3ig 1

=T =T ;2,1
s myty T Tty

[6, 18, 40, 72, 111, 160, 219, 284, 360, 447 |
208 Hyoo 1

_ 1 _ _
2ty vy Ve, Tty L myty Lomat

[6. 18,41, 72, 113, 162, 222, 292, 370, 458 |
209 Hzpp 1

—1 =1 -1 -
Lty ity otz

210 Hzpp 1

=

——T T T2
ity Loty ity Lt s

16, 18,41, 72, 113, 162, 223, 292, 370, 456 ]
211 Hggy 1

2
z

[6. 18,41, 72, 114, 166, 230, 304, 384, 474 |
212 Hgzip 1

to, ity boegt 2y

[6, 18, 45, 87, 138, 208, 202, 388, 496, 616 ]
213 Hzpg 1

1 —1

maty, r2tgt matzl r2ey, r2re st

16, 19, 41, 71, 110, 158, 214, 279, 353, 435 |
214 H302 1

ia—1 2,—1 —1 —1
it ,vnzty,rztu ,7nztu ymat,

16, 19, 41, 71, 111, 158, 216, 280, 355, 437 |
215 Hzi7p 1

2,—1 —1 2,—1 -1
itz myty t myte, rot s my e

[6. 19,41, 72, 111, 159, 217, 282, 356, 440 |
216 Hzyz 1

matg, r2ty L, mzt;I,mytal, th;l

[6. 19,41, 73, 114, 164, 225, 295, 374, 463 |
217 Hgzis 1

mate, 2ty L, mzt;I,rgtgl,
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[6, 19,42, 75, 116, 166, 226, 293, 372, 458 |
218 H 1 2 2t r o1t -1 1 —li1
423 rire Ttz vy it roty,mgraty S mzrg
76, 19,43, 75, 118, 170, 231, 302, 383, 472 |
219 H 1 i 2,—1 -1 t 171, 21
318 i Tzle s Mmyty s Mmalz, Mgl T Tty
16,19, 43,76, 117, 171, 234, 303, 387, 480 |
220 Hgg1 (mzrz) r2rg mapry ltg,mptyt mory bty Jmyts !
16, 19,45, 79, 126, 183, 250, 327, 416, 513 |
221 Hays 1 i rgt;l,m,zty,rthjl,m,
16, 19,45, 82, 134, 193, 264, 345, 438, 541 |
22 Hzyp 1 i r2ep b rZel myts r2e 0 my et
[6, 19, 45, 86, 143, 206, 283, 375, 480, 590 |
) =1 2,1 2,—1 -1
223 Hzyp 1 i itz 2ol myts r2e 0 my g
16, 19, 47, 84, 140, 201, 275, 360, 458, 564 |
224 Haipo 1 r2re  r2te, g Ve, retgl p2e 20t
16, 19,50, 95, 152, 225, 311, 409, 519, 641 |
) 2. -1 -1 .2 2,1
225 H3og 1 i ryroty ,Tnytu stz maty, ot
16,20, 43,77, 120, 174, 237, 311, 394, 488 |
226 Hgsr (mzrg) r2rg 7nz1';1tz,7n:,;t;1,'an'r';lt;l,r?Et; smary bttt
[6, 20,44, 79, 123, 174, 239, 311, 392, 485 |
227 Hzyg 1 i r?t;l,mzty,mthjl,ritqjl,'r;‘:t71
16,20, 44, 80, 126, 180, 248, 326, 414,512 |
28 H 1 i it= Ll mgty, r2t s myt sl p2 1
312 z maty,rity b omaty b r2ts
[6, 20, 43, 77, 120, 173, 234, 305, 387, 476 |
229 Hagos 1 i it;l,mmty,mmtgl,ritzjl,rgtgl
[6, 20, 45, 80, 122, 177, 242, 312, 397, 492 |
230 H3ig 1 i r2ep b e 2y, rZel my el mae st
16,20, 45, 80, 123, 178, 243, 313, 398, 493 |
231 Hayyz 1 r2rg  margltg, matgtomarglegt 2ol mae 1
16,20, 45, 81, 126, 182, 249, 327, 414,512 |
232 Hzi6 1 i r2egt mytg b rZes, r2e sl ma L
16,20, 46, 80, 125, 179, 243, 317, 402, 495 |
233 Hgq4 1 i it;l,mytljl,mztz,mwtz—l,rgtz—l
16,20, 46, 83, 134, 197, 272, 358, 456, 565 |
234 Hsos 1 i tz,itgl,tgl,itgl,1-37-11;1
16,20, 47, 85, 137, 201, 278, 366, 466, 577 |
235 Hzos 1 i tz,itgl,tgl,ity,rgv-ztgl
16, 20, 48, 85, 138, 197, 270, 351, 446, 549 |
236 Hso1 1 i it;l,itgl,mytz,rgtgl,myt;1
16,20, 48, 87, 143, 203, 280, 365, 463, 569 |
. =1 2,1 —1 ,2,-1
237 Hgio 1 i itz r2e Y mats, met s r2e
16,20, 49, 89, 143, 207, 280, 367, 463, 572 |
238 Hyio6 1 r2ry rztm,r;ltm,rmtgl,rgrthjl,rZrmtzl
[6, 20, 50, 93, 150, 221, 307, 405, 515, 637 1
. 2,—1 -1 ,2,-1 2, ,—
239 Hgpg 1 i maty, r2tgt matsl r2e s e 2e e
16,21, 46, 81, 123, 178, 243, 313, 398, 493 |
240 Hgeo (mzry) Tgrm sz;ltz« maty
16, 21,46, 81, 126, 181, 246, 321, 406, 501 |
241 Hzpa 1 i itz 2ot r2e,, 0 2e sl mae st
16,21, 46, 82, 127, 182, 247, 322, 407, 502 |
242 H3ogs 1 rgrm mzra?ltz,mztgl,1nz7*;1t;1,it_1,rgtz_l
16,21, 48, 85, 132, 189, 258, 337, 426, 525 |
i —1 .2 2,—1 1
243 Hsgig 1 i cr2ts, r2es ) mat]
244 H 1 i 2t gt 2t
317 yy YRy 0y oz
76,21, 50, 90, 146, 213, 292, 384, 438, 603 |
. 2,-1 .2 ,—1 2 —1
245 Hgog 1 i r2e7 2yt mats, 2, mat
16,21, 51,95, 157, 232, 323, 428, 549, 680 |
246 Hgog 1 i rzt;I,rirytgl,mwtz,mmtgl,r%t;I
16,21, 53,97, 154, 225, 311, 409, 519, 641 |
247 Hzpe 1 i r2rgtytomytst 2ty 0200 mae !
16,22, 47, 82, 127, 182, 247, 322, 407, 502 |
248 H 2 -1 -1 —1,-1 ,,—1 2 ,—1
655 (mzryg) riTe  Mary te, Moty T mary Tty ity T rirgts
16,22, 49, 86, 133, 190, 250, 338, 427,526 |
249 H3yq 1 i itz 2y, 2ot myet r2e 1

7B

[5, 14,32, 64, 112, 176, 256, 352, 464, 592 |
250%,

[ 5, 14, 32, 65, 120, 201, 300, 409, 537, 692 |
251%,

(5,14, 32,68, 124,208, 312, 424, 555,711 |
252%,

[5, 14, 32, 68, 130, 210, 310, 430, 566, 718 ]
253%,

[ 5,16, 42, 88, 152, 232, 328, 440, 568, 712 |
254%,

[5,17, 46,98, 171, 260, 364, 484, 620, 772 ]
255%,

[5,17, 46,98, 172,261, 364, 484, 620, 772 |
256%,
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[5, 18, 48, 100, 172, 260, 364, 484, 620, 772 |
257%,
[6, 18, 44, 88, 148, 224, 316, 424, 548, 688 |
250 Hrysr <7nz,rg) rgrl rgtz,T%rztgl,rgtgl,rgty,rgtgl
[6, 18, 44, 90, 157, 242, 340, 455, 592, 746 |
2. 2. -1 ,—1 2,1
251 Hyio 1 r2re  tg rZrgtzloasl myty, r2es
[6, 18, 44, 92, 158, 248, 346, 464, 601, 756 |
252 H 1 2 to, r2rpt oLt r2e, ir L
394 e te,Tiraty oty s rpty, ity
[6, 18, 44, 96, 160, 248, 348, 72, 604, 760 |
253 Hygg (my,r2) r2rg rﬁtm,rgrmtgl,rgtgl,rgty,mmt;
16,20, 52, 104, 172, 236, 356, 472, 604, 752 |
254 Hysg (my,r2) 2y marg Vi, mpty 1,7‘£ty,r§t;1
16,21, 55, 111, 184, 272, 376, 496, 632, 784 |
255 Hy3 1 r2re  marg lte,maty L omarglegt myty, r2es
16,21, 55, 111, 185, 272, 376, 496, 632, 784 |
256 Hggs 1 r2rg  marg Ve, matg L marg ag 2ty it !
[6, 22,56, 112, 184, 272, 376, 496, 632, 784 |
257 Hr7go (mz,rz) rirx mzrw_ltz,mmtgl,mzrajltgl,rgty,mwtal
[6, 18,38, 66, 102, 146, 198, 258, 326, 402 |
"
[6,18,39,71, 114, 165,224, 294, 375, 467 |
259%,
[6,18, 40 73, 114, 165,228, 298, 378,471 |
260%,
[6,19,42,75, 118, 171, 234, 307, 390, 483 |
61%,
[6,19, 43,76, 118, 172,234, 305, 389, 480 |
262%,
[6,19, 43 77 122, 178, 244, 320, 406, 503 |
[6,19, 43 78 123, 178, 244, 321, 408, 505 |
64,
[6, 19, 44, 80, 127, 185,256, 340, 433, 536 |
265+
[6,19, 45 84 139, 206, 282, 370, 470, 582 ]
[6,19, 45 86 141,210,292, 387, 495,615 |
268%, 269%, 270%, 271%,
[6, 19, 48,90, 142, 206, 282, 370, 470, 582 |
267%,
[6,21,51,95, 153, 224, 308, 406, 516, 638 |
73%,
[6.21.51.95\ 154,227, 313,413,526, 652 |
16,21, 51 95 155, 230, 318, 420, 535, 663 |
274%,
[6.21,51,95, 156, 233, 323, 427, 545, 677 |
275%,
[7,21, 44,77, 119, 170, 231, 301, 380, 469 |
258 ° —1 .2 . 2 -1 —1 —1,-1 2
5 748 (mzyry “,rirg) i rite, Mmerete, Myty ,raty T mary Tty T, Tty
[7, 21, 45, 80, 124, 176, 239, 313, 395, 488 |
—1 2 2 2,—1 1
259 Hgys (mzry *) T ryTate, Tirate, Tty T, maraty
[7, 21, 46, 81, 123, 178, 243, 313, 398, 493 |
260 Hoyr (margt r2rg) i T%rztz, r2rgpte, margty L r2rgts mar 1t; ,r?/tz
[7,22, 47, 82, 127, 182, 247, 322, 407, 502 |
261 Hoys (morzl,r2ry) i rgrztx,rgrxtx,mzrztgl,rgrztgl,mzrzt; cr2ty
[7,22, 49, 84, 131, 188, 255, 332, 421, 518 |
262 Hg1g (mz) r2 rgtgl,mytgl,r?]tz,rgtz,mact;l,myt*l
[7, 22, 49, 85, 133, 190, 259, 336, 426, 525 |
2 2,—1 —1 .2 2, -1 —1
263 Hyug1 1 r2 r2egt mytg b e 2 2t it s mat
[7, 22, 49, 86, 133, 190, 259, 338, 427, 526 |
264 Hgis  (mz) r2 r2eg bt mytg ity maty, p2e 7l o1
[7, 22, 50, 87, 141, 202, 277, 360, 439, 566 1
265 Hszg 1 r2 ity o2t mar Ty marats r 2t s r2ege 0t
[7, 22, 50, 89, 147, 212, 296, 384, 488, 600 |
266 Hgsg (mzrr_l) rg r%rxtz,rg'rmtm,rgt;l,mzrztgl,mzrztgl,rztz
[7, 22,53, 93, 152, 216, 296, 384, 488, 600 |
267 Hr7y6 (mzry ", ryrg) i rzt;,;,'mr'rxtz,'mytgl,Tmtgl,'rnzrwt;l,rgtz
[7, 22, 54, 98, 155, 226, 312, 410, 520, 642 |
268 H3os 1 i r2to b r2ty, maty, 7~§t;1,mzt;1, 7-37-21;1
269 H 1 i 2t 1 -1 2t ta,r2t 1 to T
326 i rerzty s myty T rity, maty, rit ", maty
270 Hgpq 1 2 rjrwtm,ritgl,rfltz,r;tz,rf}tgl,r;tgl
271 Hsq1 1 2 rﬁrztm,mytgl,itz,mztz,itgl,mztgl
[7, 24, 57, 102, 163, 236, 325, 426, 541, 668 |
272 Hzps 1 i ity Lty by, it Lty r2e et
z T 2. -1 =T =T
273 Hs40 1 Ty it ,rzryt,u ymgty, mytz, mgpt, , myt;
[7,24, 57, 102, 165, 240, 331, 434, 551, 680 |
274 Hgo4 1 r2 rftgl,rgrytgl,7~§tz,tz,r§t;1,t;1

[7,24, 57,102, 165, 240, 331, 434, 554, 686 ]
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275 Hgzosz 1 i Tlte, mato, oty L omaty Lorgryt, L rats L
[6, 19,48, 100, 172,260, 364, 484, 620,772 ]
276%,
[7,22,56, 112, 184,272, 376, 496, 632, 784 |
i r2 2 -1 -1 .2 —1 —1
276 Hryrg (i, r3,r2) Tz Moty Mery ta,ty L riraty L myty,ty
[4, 10,24, 52, 104, 180, 268, 354,452, 570 |
308*,
[4, 11,27, 64, 127,209, 291, 377,477, 591 |
317%,
[4, 11,30, 65, 109, 159, 217, 283, 357, 442 |
314,
[4,11,30, 65, 112, 164, 229, 302, 383, 486 |
316%,
[4, 11,30, 65, 116, 181, 258, 347, 449, 565 |
315,
[4, 11,30, 66, 119, 190, 262, 342, 438, 547 |
318%,
[4, 11,30, 67, 135,213, 285, 375, 478, 600 |
«
[4, 12,30, 66, 107, 154, 211, 278, 353, 438 |
328%, 329%,
[4,12,30, 66, 114, 174, 243,326, 419, 526 |
333%,
[4,12,30, 66, 124, 195, 272, 368, 472, 589 |
335%,
[4,12,33,73, 129, 189, 257, 343, 441,549 |
334%,
[4,12,33,78, 140, 210, 292, 389, 499, 617 |
331%,
[4,12,36,76, 123, 176, 241, 318, 401, 500 |
336%,
[5.13,27, 51,86, 130, 182, 242, 310, 386 |
277 Hyoo 1 r2rg 2ty myty, mytsl mat !
278 Hgjg 1 r2rg  magty L omyty, myty L omat L
[3. 14, 30, 54, 87, 130, 182, 242, 310, 386 ]
279 Hyps 1 r2rg itz l myty, mytsl mat !
280 Hyo9o 1 7‘37’1 rftz,mytgl,mztz,m,ztz_l
15, 14, 31, 36, 85, 120, 165, 216, 271, 334 |
281 Hyi3 1 r2rg 7nzt;1,7nyty,1';1t,q1,7'Itz
[5. 14, 31, 38, 94, 138, 190, 250, 318, 394 |
282 Haygy 1 r2re  rZrgtzl myty mytst o maty
283 Hi04 1 g rﬁrxt;:l,myty,mytal,mztgl
T3, 14, 31, 39, 100, 155, 223, 303, 395, 500 |
284 Hypz 1 r2rg  matgl myty, r2e 1t mat st
T3, 14, 31, 60, 105, 165, 232, 306, 398, 507 |
285 Hypp 1 r2re  r2rgtzl myty r2e0 1 mat !
15,15, 33, 38, 89, 127, 173, 226, 285, 351 |
286 Hsgs 1 r2re matgl maratyl marats, 12071
15,15, 33, 59, 04, 138, 190, 250, 318, 394 |
287 Hyo09 1 7‘37‘1- rgtz,rgty,rgtgl,rgtz_l
288 Hyo1 1 r2rg 7nzt;1,7'§t;1,7'§tz,7'£t;1
[5. 15, 33, 60, 101, 156, 222, 303, 396, 499 |
289 Hyyg 1 m2re matyl myty, 21 n2¢e,
[5. 15, 34, 39, 89, 130, 177, 227, 290,359 |
290 Hyip 1 rire  rivetylimyty g
[5. 15, 36, 68, 106, 152, 208, 271, 344, 427 |
291 Hyig 1 r2rg mitgl,rglty,rgtgl,ritgl
[5. 15,36, 71, 115, 175, 248, 322, 415,519 |
292 Hyoy 1 r2re  rZrgtzl ety r2esl rpe st
15, 16, 34, 60, 05, 138, 190, 230, 318, 394 ]
=1 ,2,—1 .2 2,-1
293 Hsgg 1 r2rg izl 2ot 20, 020
294 Hyo09 1 TLTE rﬁtz,rit;l,ritz,ritz_l
15,16, 34, 64, 107, 166, 238, 326, 426, 542 |
295 Hyig 1 r2rg matgl r2ey, r2e 1 p2e 01
[5. 16, 35, 60, 93, 134, 181, 236, 299, 368 |
296 H3gy 1 r2rg rfrxtgl,mzv-xtgl,mzv»xtz,r? -
T3, 16, 35, 62, 98, 142, 194, 254, 322, 398 |
297 Hgzg; 1 r2rg rZrgtzl 2ot r2es r2e 01
298 Hzgy 1 r2ry  rorgty L rot L 2ty rat, L
[5. 16, 38, 68, 106, 156, 213, 278, 356, 440 |
299 H3gg 1 r2re  rZrgtzl maraty, ity margt !
15, 16, 38, 69, 108, 155, 209, 274, 347, 427 ]
300 Hyig 1 r2re matgl myty, merg esl marats
[3. 16, 38, 69, 109, 160, 218, 285, 363, 452 |
301 Hy00 1 7‘37‘;3 ’Inztgl,szzt/y,ii;:l,sz‘ztz_l
15,16, 38, 70, 114, 174, 246, 329, 427, 537 |
2 —1 .2, -1 .2,-1
302 H3gs 1 rire Moty L, ryty, ity gty
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[, 16, 38, 72, 120, 186, 261, 344, 447, 566 |

303 H3zgq 1 r2rg 2tz 2ty ity r2e !
T3, 16, 38, 74, 125, 189, 265, 354, 455, 568 |

304 Hyio 1 r2rg rgrl-t;l,myty,rztal,rgtz
T3, 16, 38, 78, 133, 204, 288, 388, 500, 628 |

305 Hyo7 1 r2rg rgrxt;:l,rzty,rgtgl,r%tzl
[3, 16,39, 78, 126, 190, 266, 358, 462, 582 |

306 Hyiq 1 r2rg izl 2y, rZes1 2000
T3, 16, 39, 80, 136, 208, 292, 392, 504, 632 |

307 Hyg 1 r2re  r2rgtzl r2ey, 02el p2e 1
[5, 16, 43, 81, 137, 201, 286, 377, 482, 597 |

308 Hyoo 1 r2rg rgtz,mmr;%;l,mzrztz,mztz—l
[5, 17,39, 74, 116, 168, 228, 298, 376, 466 |

309 Hy13 1 Ty T mwtzl,mwrz_l y,rztgl,mzrztz_l
[5, 17, 40, 78, 126, 192, 260, 352, 449, 562 |

310 Hyi2 1 rgrz rgrztgl,m,zTI_lty,rgt;l,mwrztz_l
[5, 17, 41, 74, 117, 171, 232, 304, 388, 478 |

311 Hyo1 1 r2ry  mgtyl, 7'§rzt171 R 7%7-th, r2t; 1
15, 17,41, 75, 122, 184, 256, 343, 445, 555 |

312 Hags 1 r2ry mzt;ll,it,;l,itz,rgtzl
T3, 17,41, 76, 123, 182, 248, 324, 417,516 |

313 Hyoa 1 2y r2rptnl myty, mery t;l, mapTets
[3, 17, 44, 81, 130, 188, 256, 334, 419, 524 |

314 Hyio 1 r2rg v rgt,ljl, ropty L
[3, 17, 44, 81, 136, 203, 286, 381, 493, 616 |

315 Hyyq 1 r2rg ity L, yorZtol gt
[3, 17, 44, 83, 129, 185, 261, 329, 423, 533 |

316 Hyoo 1 r2rg rgtw,myty,mzrglt,ljl,mmrztz
[5, 17, 46, 88, 149, 218, 299, 396, 498, 618 |

317 Hyo9 1 Ty T‘gtz,r%rmtgl,rirztz,ritz_l
[5, 17, 47, 88, 140, 209, 286, 378, 469, 586 |

318 Hy04 1 rfrl r%rxtgl,myty,'mwr;l ul,mzrwtz
[5, 17, 47, 91, 150, 223, 308, 402, 503, 631 |

319 Hyis 1 r2ry it;l,7nyty,'an'r';lt;l,nLIrztz
[5, 18, 41, 78, 124, 182, 249, 328, 417, 518 |

320 Hggg 1 r2rg r%rztz, 'r%rzty, rfcrytgl R 7~1217»th
T3, 18, 41, 78, 128, 194, 272, 366, 472, 594 |

321 Hagg 1 r2rg ity !, it;l,itz, ity 1
13, 18,42, 79, 124, 181, 247, 325, 412, 511 |

322 Hags 1 r2rg mmtgl,r%rxty,ital,rgrmtgl
[5, 18, 42, 80, 129, 194, 272, 366, 472, 594 |

323 Hyo00 1 r2ry  mgtnl, ity it !
[5, 18, 43, 81, 131, 191, 263, 347, 443, 549 |

324 Hgg1 1 r2rg rzrztgl,rsTxtqjl,T%thz,T%t;I
[5, 18, 43, 82, 135, 202, 280, 372, 478, 594 |

325 Hzgy 1 r2rg  r2rgtz ity ity r2e 01
[5, 18, 43, 83, 134, 199, 275, 367, 467, 581 |

326 H3g4 1 T T rgrxtzl,T%rmty,itgl,r%lrxtz_l
[5, 18, 43, 84, 137, 206, 286, 382, 489, 612 |

327 Hsgg 1 r2rg  r2rgtrl, it it it !
[5, 18, 44, 82, 126, 183, 248, 325, 411, 508 |

328 Hagg 1 r2rgp  itp L margty, it;l, margty L
T3, 18, 44, 83, 129, 185, 254, 332, 420, 518 |

329 Hggg 1 r2ry r%rzt; S maTgty, it;l, morgty !
T3, 18, 44, 86, 140, 210, 292, 390, 500, 626 |

330 Hggg 1 r2rg r%rmt,;l, it;l, ity ity L
[5, 18, 46, 94, 160, 233, 318, 430, 547, 665 |

331 H3gs 1 r2rg 1,ryrwty,riryt;1,r§rztz
[5, 18, 47, 87, 140, 207, 284, 376, 480, 596 |

332 Hzgy 1 r2rg  rgtrr b ryraty g b e ry gty
[5, 18, 47, 83, 141, 204, 282, 360, 471, 582 |

333 Hgga 1 r2rg r%rztgl,n%rmtgl,r%rmtz,rgtgl
[5, 18, 47, 88, 142, 203, 279, 368, 467, 576 |

334 Hyo9 1 Ty T rgtz,rgty,rgrmtgl,rghttz
[5, 18, 47, 91, 146, 217, 305, 401, 508, 633 |

335 H3gg 1 rfrl it;l,rirzt;l,rzrwtz,w“gtz_l
[5, 18, 49, 90, 137, 199, 270, 351, 446, 548 |

336 Hgos 1 r2rg 7'12/1'zt1, 1'%7'zty, ry

TA

[5,13,26,45, 69,98, 133, 173, 218, 269 |

337%,

[5,14,31,57,90, 131, 181, 238, 303, 377 ]
339%,

[5,14,31,57,91, 134, 185, 244, 313,390 ]
338%,

[5.14,31,57,91, 136, 192, 253, 320,399 ]
340%,
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[5, 14, 34,71, 120, 185, 258, 341, 438, 547 ]
342%,

[ 5,14, 34,72, 127, 193, 269, 359, 461, 573 |
341%,

[5.15,32, 55,85, 122, 165, 215,272,335 ]
343,

[5.15.33, 61,99, 146, 202, 267, 341,425 ]
344%,

[5.15.34, 67, 111, 162,229, 302, 383, 486 |
345%,

[5. 15,38, 74, 127, 194, 270, 356, 457, 571 |
346%,

[5. 16,36, 67, 109, 162, 225, 296, 378, 471 ]
3507,

[5. 16,37, 66, 103, 150, 205, 268, 341,422 ]
348%, 352%,

[5.16,37, 66, 105, 157,217, 283, 357, 442 ]
353%,

[5.16,37, 67, 107, 158,217, 286, 367, 455 |
349%,

[5.16.37,71, 117, 170,236, 314, 399, 498 |
351%,

[5.16,37,72, 117, 176,245, 328, 421,528 |
355%,

[5.16,37,72, 122, 188,271, 355,445,559 |
347%,

[5. 16,39, 78, 134,202, 280, 374, 485, 604 |
354%,

[5.16,39, 79, 135,204, 281, 373, 481, 602 |
356%,

[5.17.40, 73, 116, 170, 235, 310, 395, 491 |
357%,

[5.17,41,77, 127, 187, 258, 345, 443, 551 |
358%,

[5.17, 41, 81, 137,204, 283, 373, 478,597 |
359%,

[5. 18,39, 70, 109, 158, 215, 282, 357, 442 ]
360%, 361%,

[5.18,43, 76, 121, 176, 241, 318, 401, 500 |
362+,

[5.18,43, 81, 131, 191,263, 347, 443,549 |
363*,

[5. 18,43, 83, 136,203, 282, 377, 481,599 |
365%,

[5. 18, 46, 88, 140, 204, 284, 376, 478, 594 |

64,

[5., 18,47, 87, 140, 207, 284, 376, 480, 596 |
366%,

[6, 17,36, 64, 98, 140, 191, 248, 313,387 ]
337 Hyis 1

glora bty et mat !

[6, 18,40, 71, 109, 156, 211, 275, 348, 429 |
338 Hayrg 1

1,mzr;

1,—1 -
ty ,myty

Lomgrgts, maty

1

[6. 18,41, 73, 114, 163, 222, 289, 366, 452 |
339 Hyig 1

'mwta?l,

2
Tz

ty

1 ,.—1

Ty t;l 1

2, —
,rwtz,rutz

[6. 18,41, 74, 115, 171,236, 304, 387. 479 |
340 Hyio 1

2 —1
TTxty

, T

2¢

zZ Y

clors sl et mat

—1
Y z

[6. 18,43, 83, 141, 208, 292, 382, 487. 607 |
341 Hyo7r 1

r2rgpty

1

,rﬁt;l, rgltgl, rets, 'r%t;

1

T6. 18, 47, 58, 140, 209, 286, 378. 469, 586 ]
342 Hyps 1

2. -1
roraty

s M T

1,—1 1

y o myty

T6. 19,41, 72, 111, 159, 217, 282, 356, 440 |
343 Hgzgs 1

-1

maty

‘Lt,y

Lomrgt

Y

 margpty, r2ts )

[6. 19, 42, 76, 118, 170, 230, 300, 378, 468 |
344 Hyiz 1

—1

maty

—1 2,1 —
mary Lty r2to 1l margt]

,maty

1 =1

[6, 19, 43, 83, 129, 185, 261, 329, 423, 533 |
345 Hypy 1

r2ty, myty, mary Lt

y o MaTotz, mztzy

[6, 19. 48, 87, 145, 211, 200, 379, 483, 600 |
346 Haop 1

rgtz, mﬁr;lt_

Ll myty marats, mat;!

[6.20, 44,85, 137, 208, 293, 372, 471, 591 |
347 Hyia 1

2 —
TTxly

1

—1 2,—1 —1
s Mg Ty ty,rzt,u s Mg Tyt

,mztz_l

[6.20,45, 77, 120, 173, 234, 305, 387. 476 |
348 Hzgg 1

2 —1
TTxty

,it_l, mayrgpt

Y

1

-1

o yMmargty, it

[6. 20,45, 79, 124, 177, 240, 315, 397, 489 |
349 Hyp1 1

maty !

Ty Taty

-1 .2,—1 2 2,—1
ty Loraty ot rats, 2t

[6,20,45, 81, 128, 188, 259, 339, 427, 529 |
350 Hgzgqy 1

2

r2rgpty !

x

s it

Y

1

s Mz Ty

2

x

tyl margts, r2e !

[6.20, 45, 85, 132, 188, 262, 339, 428. 535 ]
351 Hypa 1

r2rgty

, Mg

1,—
z ty

Lomyt b margts, maty

z

16,20, 46, 80, 125, 179, 243, 317, 402, 495 |
352 Hyop 1

-1

mgty

1't14

1

1

cmaraty o margts, ity

[6, 20,47, 81, 131, 191, 259, 338, 423, 526 |
353 Hyig 1

2, —
2ty

1 ,—1,—1 2,-1
g tty trats, r2e]

[6, 20, 48, 88, 145, 214, 207, 395, 508, 628 |
354 Hirg 1

g ety vt !

[ 6,20, 49, 88, 142, 205, 283, 370, 472, 583 |

-1
Mg rety, mat]
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355 Hgzgo 1

Sr2rgt o1 r2p 1 1

praty Lrgrety Lority L rirats, e

16, 20, 50, 94, 152, 220, 305, 402, 508, 629 |
356 Hyis 1

—1 —1,-1

ity Lomarg Mgl mytsl margts, mat 7!

[6.21,48, 85, 132, 190, 258. 337, 426, 526 |
357 Hzgs 1

maty !, r%rl-ty, it;l, r%r,tgl, r2e7 L

[6, 21, 49, 88, 142, 204, 280, 360, 468, 5771
358 Hyoo 1

TlorZrgts, r2t,

2t 2ty ety 02

6, 21, 50, 93, 150, 219, 300, 393, 502, 618 ]
359 Hyo9 1

rzt,z, r%rwtgl, rgt;l, Tgrﬁt,z, r%t;l

16,22, 47, 83, 128, 185, 250, 327, 413, 5101
360 H3gg 1

-1 ;,—1 —1 ia—1
z ,zty »”lzT‘wtu yMapTpty, it

[6.22.48, 85, 132, 189, 258, 336, 425, 524 |
361 Hzgg 1

r2 T

—1 ;-1 -1
Y tI

1
,'zt,u ,mzrzt,u

ymzrgty, ity

[6.22, 50, 89, 137, 199, 270, 351, 446, 548 ]
362 Hggg 1

lt—l

2 2 —1
rarsta, roraty, Ty T

2
g aTarats, ryTats

[6.22, 50, 92, 144, 206, 282, 370, 466, 576 ]
363 Hgzgy 1

r2rgigl r2rpts 2ol e 2rpes, 20!

T6.22, 52,96, 151, 219, 301, 394, 498. 617 ]
364 Hgzgy 1

r2rgtyt r2rgty ity L rZegpe s e2e 71

16,22, 53,96, 155, 224, 309, 405, 515, 637 |
365 Hgzgs 1

22t 2 2egt, 2000

[6, 22, 56, 96, 136, 222, 306, 398, 508, 624 |
366 Hggz 1

—1,—

i Tyrzty, mjlrz y 1 r%rztz, ryrty

B

[ 5,14, 34,68, 112, 170, 244, 326, 420, 532 |
367%,

[5,15,37,77, 129, 189, 267, 358, 454, 569 |
369%,

(5,15, 38,77, 126, 183, 253, 336, 429, 535 |
368*,

[5,15,39,77, 128, 193, 266, 350, 453, 570 |
370%,

[5, 15,39, 81, 135, 202, 284, 380, 490, 614 ]
371%,

[5, 15,41, 84, 134,200, 278, 367, 471, 591 ]
372%,

[5, 15,41, 86, 147, 226, 320, 418, 530, 661 |
374%,

[5,15,41,91, 152, 230, 320, 421, 537, 670 |
375%,

[5,15,42,90, 151,228, 315, 412, 525, 654 |
373%,

[5,16,41, 84,142,211, 294, 390, 499, 624 |
376%,

[5,16,41, 84,142,212, 289, 382, 493, 613 ]
377%,

[ 5,16, 42, 89, 149, 214, 289, 380, 485, 599 |
378%*

[5, 16,42, 89, 152,227, 313, 413, 530, 661 |

79%

[5,16,42,95, 157,229, 317, 421, 534, 663 ]
382%,

[5,16,45,95, 155,225, 308, 403, 513, 637 ]
380%,

[5, 16, 45,96, 154,217,297, 392, 499, 618 ]
381%,

[5, 16, 45,98, 161,234, 319, 418, 530, 655 ]
83%

[5, 17,45, 87, 141, 207, 285, 378, 482, 597 |
385%,

[5, 17,45, 88, 153,236, 323, 420, 531, 661 |
84%,

[5,17, 45,96, 165, 242, 330, 430, 544, 674 |
386%,

[5,17,47,93, 155,232, 317,419, 541, 672 ]
389%,

[5,17,47,94, 155,229, 318, 419, 536, 665 |
387%,

[5,17,49,96, 155,227, 316, 415, 528, 655 ]
388%,

[ 5,18, 48,102, 161, 233, 320, 423, 538, 669 ]
392%,

[ 5, 18, 50, 100, 155, 223, 305, 399, 509, 629 ]
390%,

[5, 18,50, 101, 160, 225, 309, 407, 509, 632 ]
395%,

[ 5,18, 50,102, 161, 233, 321, 423, 539, 669 |
396+

[ 5,18, 50, 104, 162, 231, 318, 419, 532, 661 ]
393%,

[ 5,18, 51,103, 166, 239, 327, 429, 542, 672 ]
391%,

[ 5,18, 52,102, 156, 222, 303, 396, 503, 622 ]
*

[6. 18,45, 87, 138, 205, 287, 374,477,599 ]
367 Hyyz 1

—1 2,—1 . —1,—1
2 amyty it et gt

[6,19,48,92, 143,204, 281, 367, 464, 577 |
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368 Hyig 1 g maty l, myty, mgry t;l,mytgl,mzrztz
76, 19, 48, 95, 148, 215, 305, 394, 496, 629 |

369 Hags 1 r2ry mmt;I,rity,itzjl,mzrmt; S marpts
16, 19, 50, 90, 145, 213, 290, 377, 481, 599 |

370 Hyqo 1 r2ry rzrmtm*l,myf,y,rgtgl,r;lt;l,ritz
[6, 19, 50, 97, 157, 230, 319, 420, 537, 666 |

371 Hyg 1 r2re matglrZey e2e e e et
[6, 19, 52, 98, 150, 226, 302, 400, 506, 636 |

372 Hyoo 1 r2rg rﬁtz,myty,mmr;ltgl,mytgl,mzmt,z
[6, 19, 52, 101, 162, 241, 323, 428, 541, 673 |

373 Haor 1 r2ra o Zrgig ey, r2e e e rats
[6, 19, 53, 101, 164, 242, 332, 434, 549, 680 |

374 Hyoo 1 7‘37’1 rftz,'mmr;lt;l,mzrl-tz,mztz,mztz_l
[6, 19, 55, 106, 165, 247, 341, 443, 557, 691 |

375 Hyis 1 r2rg  itn Lt myty, 711,17';1t171 R 'm.yt;l, maprsts
16,20, 51,99, 160, 232, 321, 419, 534, 663 |

376 Hyi3 1 r2rg mzt;I,mzr_;lty,myty,rgtal,mIrIt;I
16,20, 52,97, 154, 223, 306, 400, 508, 628 |

377 Hggy 1 r2rg  r2rgtnl 2ty it;l, margtyl margts
16, 20, 52, 102, 159, 224, 305, 400, 504, 622 |

378 Hyo1 1 r2ry mzt;I,r%ty,r,ﬁrwtqjl,r%tgl,rgrmtz
16, 20, 53, 104, 169, 244, 334, 439, 560, 691 |

379 Hyoo 1 r2re  matgl ity itol margtsl margts
76, 20,55, 104, 163, 234, 319, 417, 530, 654 |

380 Hagg 1 r2rg  r2rgtn L ity it;l, mzrmtqjl,mzrzt,z
76, 20, 56, 106, 162, 231, 315, 412, 521, 640 |

381 Hyo9 1 TETm rgtz,rity,T%thal,ritgl,rgrmtz
76, 20, 56, 109, 160, 248, 340, 444, 559, 696 |

382 H3zgg 1 7‘37‘1- it;l,rgty,r%rxtgl,w“gtgl,rgrwtz
[6, 20,57, 108, 168, 243, 330, 434, 544, 671 |

383 Hyo09 1 7‘3%1 rgtz,rgrzt;1,7‘3rztz,r§tz,rgt;l
[6, 21, 53,97, 168, 244, 331, 432, 545, 677 |

384 Hyio 1 r2ry  rlirgptyl mary Lty myty, rit;l, margty 1
76,21, 54,97, 154, 220, 302, 397, 500, 619 |

385 Hyoa 1 r2ry rgrztgl,myty,mz'r';lt;l,myt,‘jl,mzrztz
76,21, 55, 109, 175, 249, 340, 441, 559, 690 |

386 Hags 1 r2ry mmtgl,rgrxty,rgty,itgl,rgrmtgl
16,21, 58, 104, 172, 243, 342, 437, 568, 687 |

387 Hyqa 1 r2rg it;l,rfty,rgtgl,r;%;l,rmtz
[6, 21, 59, 10, 168, 238, 332, 427, 550, 670 |

388 Hyp 1 r2rg  rZrgtzl r2ey, 02e st gty
[6, 21,59, 105, 170, 245, 338, 444, 561, 690 |

389 Hy04 1 ’V‘ng T%th;:l,M/yiy,sz‘;l s myty , mprptsy
[6, 22,59, 106, 162, 232, 316, 414, 522, 644 |

390 H3g1 1 7‘37‘;3 rgrztgl,rgty,r%Tmtgl,rgtgl,rurmLz
[6, 22,59, 108, 173, 244, 336, 437, 554, 684 |

391 H3gg 1 7‘37’1 r?rztgl,r%rmty,Tgty,itgl,r%rztz_l
[6,22,59, 111, 171, 248, 339, 444, 563, 696 |

392 Hagg 1 r2rg ity L, ity it;l, an'r'zt,;l, marpts
16,22, 60, 111, 168, 242, 330, 433, 548, 678 |

393 Hzgg 1 r2rg rgrztgl, ity, it;l, marptyl marats
16,22, 61, 112, 172, 245, 339, 438, 560, 687 ]

394 Hsgs 1 r2ry 1 r%rztz, ryrots, 7‘1717';
16,22, 61, 113, 172, 230, 343, 443, 361, 700 |

395 Hagos 1 r2ry  r2ryty 1,r%rztz,ryrmtz,r§ryt;1
16,22, 62, 111, 173, 249, 341, 445, 565, 697 |

396 Hgga 1 r2re  rZrpty g L2 2ty

[6,17,37,70, 115, 173, 246, 329, 423, 534 ]
*

[6,17, 38,75, 125, 183, 253, 336, 429, 535 ]
398%,

[ 6,17, 40, 82, 134, 200, 278, 367, 471, 591 |
399%,

[ 6,18, 42, 82, 136, 204, 286, 382, 492, 616 |
400%,

[ 6,18, 42, 83, 140, 210, 294, 390, 499, 624 |
401%,

[ 6, 18, 44, 85, 140, 208, 285, 375, 481, 600 |
*

[ 6,18, 44, 86, 141, 207, 285, 378, 482, 597 |
404%,

[ 6,18, 44, 87, 153, 236, 323, 420, 531, 661 ]
402%.

[ 6, 18, 45,90, 153,229, 317, 416, 532, 663 |
05%,

[ 6,18, 45,92, 154,232,317, 419, 540, 672 |
407%,

[ 6,18, 46,92, 155,232,317, 419, 541, 672 |
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408%*,

[ 6, 18,47, 96, 160, 238, 327, 431, 549, 681 ]
06*,

[ 6,20, 47, 89, 145,212, 289, 380, 485, 599 |
409%,

[ 6,20, 47, 89, 145, 213, 294, 389, 496, 615 |
%,

[ 6,20, 48,93, 150, 216, 297, 392, 499, 618 ]
411%,

[ 6,20, 52,99, 164,241, 332, 433, 553, 685 |
412%,

[ 6,20, 52, 101, 165, 241, 332, 435, 554, 685 ]
413%,
[ 6,21, 50,99, 158,233, 321, 423, 538, 669 |
421%,
[6,21,51,96, 153,223, 304, 399, 510, 629 |
14+

[6,21,51,97, 153, 223, 305, 399, 509, 629 ]
415%,

[6,21,51,99, 159,233, 321, 423, 539, 669 |
422%,

[6,21,51, 100, 159, 231, 318, 417, 530, 657 ]
416%,

[6,21,52,99, 161,237, 326, 428, 544, 674 ]
417%,

[6,21,52,99, 161, 237, 326, 429, 547, 679 |
418*

[ 6,21, 54,101, 159, 231, 317, 416, 528, 654 |
419%,

[ 6,21, 54,103, 162, 236, 327, 429, 542, 672 |
420%,

[ 6,23, 54, 100, 159, 225, 309, 407, 509, 632 ]
424%

[ 6,23, 54,103, 163, 239, 327,431, 547, 679 ]
423%,

[ 6,23, 56, 105, 166, 241, 330, 435, 552, 683 ]
425%,

16,23, 59, 105, 160, 230, 312, 407, 515, 635 |
426%,

7,20, 46, 88, 139, 204, 287, 375, 476, 599 |
397 Hy1s 1

—1 2,1
smyty, r2to 1,

maty

r%tz, rots

17,20, 47, 91, 143, 204, 281, 367, 464, 5771
398 Hyig 1

Zlomyty merg et

mgty

smyty i margts, mats

[7, 20, 50, 98, 150, 226, 302, 400, 506, 636 ]
399 Hyop 1

rgtz, myty, mzr;l Y

7o mytsl marats, mats

[7. 21,51, 97, 157, 230, 319, 420, 537, 666 ]
400 Hyig 1

rnztgl, rgty, r;lty, T‘gt;l, r%

-1
tZ

sty

1

[7.21, 51,98, 159, 232, 321, 419, 534, 663 |
401 Hy1z 1

-1

mgt

,'mmr;lty, myty, rgt;l, anrItz_l, mzt,

1

[7,21, 52,97, 168, 244, 331, 432, 545, 677 |
402 Hyio 1

r2rgty

-1 —1 2,—1 -1 -
smary Tty myty, r2tyt margt s mat]

1

[7.21, 53,96, 153, 221, 302, 395, 500, 620 ]
403 Hypo 1

r2rgtyl myty, r?t;l,rgltal

r2ts, rats

[7.21. 53,97, 154, 220, 302, 397, 500, 619 |
404 Hyo2 1

x

2 _
z "y

r2rpt

2 S myty, mgT

Lomytst marats, mats

[7. 21, 35, 103, 166, 244, 330, 433, 549, 683 |
405 Hyoo 1

2 —1,—
rite, mary Lty

Loyt margts, mats, mat; !

[7, 21, 55, 104, 168, 246, 334, 442, 558, 694 |
406 Hyor 1

2
z

2,1

-1 .2 —1 2,—1
rorgpty 2ty rp ey 2ot r2e]

s Tt

z

[ 7,21, 57,105, 170, 245, 338, 443, 562, 689 ]
407 Hys 1

=1 —1
“’x ,myty, me Ty,

s MpTgptz, maty

[7, 21, 58, 105, 170, 245, 338, 444, 361, 690 |
408 Hyo4 1

2 —1 —1,—
rurztz ,Myty,mzrz tll

2 marats, mats

[7. 23, 54, 100, 157, 224, 305, 400, 504, 622 |
409 Hy01 1

'mwtgl, r%rxt;l, rgt;l, 1”12]

rety, T?Etz, rgtz_

1

[7,23, 54, 100, 157, 226, 312, 409, 515, 641 |
410 H3gs 1

'mg;t;l,it;

1 7nzrzt,‘71 Jity, MaTgty, T

2,—1
:etz

[7.23.56, 103, 161, 231, 315, 412, 521, 640 |
411 Hypg 1

2 2 2 -1 ,2,—1
rita, Tty roraty L rZty

R 7% rots, T2t

[7.23. 61, 107, 176, 247, 346, 440, 572, 691 |
412 Hyip 1

r%rzt

2ty g Mty 2

ty,rztal,r

2,-1

Yy =z

s Tt

-1
z

[7.23. 61, 108, 176, 247, 346, 441, 572, 691 |
413 Hyiq 1

=1 .2 -1 2,—1 2,—
ity b2ty g ey, r2e 20

lyrx

=1

z

[ 7,24, 58,103, 162, 232, 316, 414, 522, 643 |
414 H3g4 1

DY
r2rgty

1 el

cmaprgts L ity margts, 121

[7.24.58, 104, 162, 232, 316, 414, 522, 644 |
415 Hgzgy 1

2, =1 .2, -1 2,-1 2
rirgptyl r2rgt st 2l 02

ropty, raty, r2ty

[7, 24, 59, 108, 166, 244, 329, 432, 545, 672 |
416 Huoe 1

2 2 -1 ,2,—-1 2
thsz‘uT.rt/u ’thu Ty

rztz,r?vtzﬂ“itz_

1

[7.24.59. 108, 172, 247, 338, 441, 559, 690 |
417 Hzgs 1

2 2 -1 2
urxty, Tty nu , T

rnwtgl,r U

Tt

1

s T

2,—1
a:tz

[7, 24, 59, 108, 172, 247, 338, 443, 564, 695 |
418 Hyoo 1

_1,it_1,mzr1t;1

Mgt y

yitz, margty, it

1
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Nbr.  gr Ne H; L m X
[7, 24, 60, 105, 166, 238, 326, 425, 540, 666 |
419 Hagg 1 r2rg rzrzt.;l,it;l,mz'r'xt;l,itz,mz'rztz,it;l
17,24, 60, 107, 170, 244, 336, 437, 554, 684 ]
420 Hggy 1 r2ry rgrxtgl,r?/rmty,r%ty,it;l,rgrztgl,rfntgl
17,24, 60, 109, 172, 250, 340, 445, 564, 698 |
421 Hagg 1 r2ry it;l,rgrwtgl,rgtgl,r%rxtz,ritz,rgtgl
[7, 24, 61, 109, 173, 249, 341, 445, 565, 697 |
422 Hgga 1 r2rg r%rmtgl,rgrmtgl,r%tgl,r%rmtz,rgtz,rgtzl
[7,26, 61, 110, 173, 250, 341, 446, 565, 698 |
423 Hagg 1 r2rg n;l,u;l,mzrztgl,itz,mzrmtz,ugl
[7,26, 61, 112, 172, 250, 343, 443, 561, 700 |
24 Hzgy 1 r2rg  r2rgte, r2raty, vyt es e n sl o2 e b ry gty
[7, 26,63, 111, 174, 249, 342, 446, 566, 697 |
425 H3gg 1 7‘37‘;3 r%rmtzl,'it;l,mzrztgl,itz,mzrwtz,itz_l
[7, 26, 66, 110, 176, 249, 344, 444, 566, 694 |
426 H3g3 1 rgrm 1'171 1,'ryr;,;ty,r:%ryt;1,r_1 ;1t;1,r3rztz,ryrztz
9

[5,14,32,66, 117, 179, 251, 335, 431, 539 ]
435%,

[5, 14, 33,68, 119, 182, 254, 336, 431, 539 |
%

(5,14, 33,68, 119, 183, 259, 347, 448, 563 |
438%,

(5,15, 38,77, 126, 186, 260, 342, 434, 541 |
42%,

[5,15, 39, 85, 152, 236, 336, 452, 584, 732 ]
45%,

[ 5,15, 39, 87, 158, 247, 353, 474, 610, 762 |
446%,

[5, 15, 40, 89, 154,226, 310, 408, 520, 646 ]
448%

[ 5,15, 40, 89, 158,231, 313, 413, 526, 653 |
449%,

[ 5, 15, 40, 89, 158, 236, 322, 421, 536, 667 |
50%,

[ 5,15, 40,91, 155,228, 316, 415, 530, 660 ]
451%,

[5, 15,41, 85, 137, 198, 271, 356, 455, 566 ]
447*,

[5, 16, 42, 86, 141,204, 279, 367, 467, 579 |
457%,

[5, 16,42, 86, 143, 211, 292, 387, 495, 615 |
461%,
[ 5,16, 42, 86, 145, 216, 297, 391, 499, 619 |
58

[5, 16, 42,96, 160, 229, 317, 419, 535, 665 ]
464%

64+,

[5, 16, 42,96, 165, 235, 319, 425, 547, 674 ]
465%,

[5, 16, 43, 90, 150, 220, 302, 396, 505, 629 |
459%,

[ 5,16, 45,97, 168, 256, 360, 480, 616, 768 |
162°,
[ 5,16, 45,98, 163,237, 327,431, 549, 681 |

66%,

(5, 16, 45,99, 170, 256, 360, 480, 616, 768 |
*

[5, 16,45, 102, 168, 236, 323, 427, 543, 671 ]
467*,

[5, 16,45, 102, 171, 243, 331, 435, 553, 685 ]
468%,

[5, 16, 46,90, 144,216, 299, 389, 491, 607 |

60

[ 5,17, 44, 83, 132, 196, 268, 350, 450, 556 |
69%,

5,17, 44, 85, 138, 203, 276, 362, 464, 575 |
470%,

[5,17,45,93, 158, 235, 322, 422, 538, 666 ]
472%,

[5,17,47,96, 155,225, 309, 405, 516, 641 ]
471%,

[ 5,17, 47,99, 170, 259, 364, 484, 620, 772 |
473+,

[5, 17,47, 101, 174, 264, 371, 492, 628,780 |
474%,

[5, 17,48, 101, 167, 240, 327, 430, 545, 675 |
"

[5.17,50, 103, 162, 232, 318, 416, 528, 654 |
476%,

[5.17,50, 112, 188, 276, 383, 505, 640, 790 |
477%,

[5,17,51, 112, 188, 278, 383, 503, 639, 790 |
78%,
[5, 18,47, 90, 142,205, 281, 369, 469, 581 |
479%,
[5, 18,48, 89, 142,213,294, 386, 492, 609 |
x

[ 5,18, 48,90, 143, 210, 289, 379, 480, 597 |
482%,
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Nbr.  gr Ne H; L m X
[3, 18, 48, 90, 143, 211, 288, 377, 483, 599 |
480%,
[5,18, 49,96, 153, 224, 308, 402, 513, 638 |
483+,
[5, 18,49, 100, 168, 252, 352, 468, 600, 748 |
484+,
[5, 18,50, 105, 179, 268, 372, 492, 628,780 |
86*,
[5,18,50, 107, 181,268, 372, 492, 628,780 |
487+,
[5,18,52, 106, 170, 245, 335, 439, 557, 689 |
488%,
[5,18,52, 110, 184, 272, 376, 496, 632, 784 |
485+
[5,18,55, 109, 171,244, 329, 431, 547, 675 |
489%,
[5,18,55, 121, 198, 285, 390, 509, 643, 795 |
490%,
[5,18,56, 121, 198, 285, 389, 509, 643, 795 |
¥
[5,19,52, 101, 159,230, 316, 414, 526, 652 |
492%,
[5,19,52, 102, 163, 237, 326, 427, 543, 674 |
494%,
[5,19,52, 102, 165,239, 328, 432, 547, 678 |
95%,
[5,19,53, 102, 160, 236, 328, 426, 538, 670 |
493+,
5,20, 54, 104, 165,239, 328, 431, 548, 679 |
"
5,20, 54, 106, 168, 241, 330, 433, 550, 681 |
497%,
[5,20,56, 111, 183,272, 376, 496, 632, 784 |
498+
5,20, 58, 110, 170, 244, 332, 434, 550, 680 |
99+,
[5,20,58, 111, 173,247, 335, 439, 556, 687 |
500%,
[5,20,58, 112, 172,245, 335, 439, 556, 687 |
¥
[5,20,59, 118, 191,280, 384, 504, 640, 792 |
502%,
[6, 18,38, 66, 102, 146, 198, 258, 326, 402 |
27 Hyrg (my,mzrg,r2) r2rgy  mgtl b vty mory t;l,mzrgltz,rgtgl
16, 19,43, 78, 123, 179, 246, 323, 411,510 |
428 H 2 t -1 -l r2¢, 241
680 (mg) Ty Moty Mety s myty T ryte, Tits
16, 19,44, 84, 141, 217, 312, 424, 552, 696 |
429 Hyor 1 r2 mwtz,mmt;I,mytvjl,r%rztz,mzt;I
430 Hso9 1 2 mmtz,m,mtgl,m,ytgl,rf,rztz,rfltgl
16,20, 46, 84, 134, 196, 270, 356, 454, 564 |
431 H ( ) i 24 tol r2e, r2e 1 o1
3 749 Moy, Ty ? Tylto, Maly = Toty, Tot, —smzt,
16,20, 47, 86, 137, 202, 278, 366, 460, 582 |
432 Hgso  (mzra) my  matgl myty, 2t e s e me g
16,20, 47, 88, 145, 220, 313, 424, 552, 696 |
433 Hgor 1 r2 mztz,mxtgl,mytljl,w%rztz,n;l
134 Hgog 1 2 mzt;I,myty,myt,‘jl,r%rztz,r?/tzl
16,20, 47, 89, 144, 210, 288, 378, 430, 594 |
435 Hgga (my) meg r%tgl,myty,t;l,mztz,r?/tgl
16,20, 48, 88, 140, 208, 286, 376, 484, 600 |
436 Hgug (mzrz) mg mwt;I,rgty,ifu smary Yty gt )
16,20, 48, 01, 145, 208, 283, 371, 472, 585 |
437 H37g 1 my  matg, r2tgl myty, mytyt rZe i1
16,20, 48, 01, 149, 220, 306, 404, 514, 636 |
438 Hgg1 1 r2 rgrztm,myty,mytgl,mztz,itgl
16,20, 48, 02, 153, 232, 328, 440, 568, 712 |
439 H (r2y r2 mate, maty Lomyts r2rat,, rats L
. 604 y z zltax, Maly = Myly, =, TypTzlz, T2ty
440 Hgao (mz) 2 'nLItI,'nLIt;l,'nLyt;l,'r'%rztz,?nzrzt;l
16, 21,49, 90, 145, 213, 294, 389, 497, 618 |
441 Hggo (mg) r2 r’;’tz,mytgl,mytgl,rgtz,rgtgl
76, 21, 50, 90, 140, 203, 277, 361, 458, 566 1
442 Hagg 1 ma rgtz,mxtgl,myty,rgtqjl,mzt;1
16, 21, 50, 94, 155, 233, 328, 440, 568, 712 |
443 Hyso 1 r2 rgtgl,rgty,rgtgl,rgrztz,mztgl
444 Hgoz 1 2 roty L roty, ot L ortraty ot L
16,21, 51,97, 162, 247, 349, 467, 601, 751 |
445 Hyso 1 r2 et 1,’r,l2/’r‘ztz,mztz_1
[6, 21,51, 98, 165, 254, 359, 479, 615, 767 |
446 Hsoz 1 r2 r2eg by gt 2ty r2e 0t
[6, 21, 52, 04, 147, 212, 286, 374, 475, 587 |
447 H3zrr 1 may rgtw,rz_ltgl,rzty,myt,‘jl,'mztz_l
16,21, 54, 104, 163, 237, 324, 423, 537, 664 |
2,—1 2,—-1 .2,-1
448 Hsgg 1 my mats, r2tg L myty, r2e 1l r2e7

[ 6,21, 54,104, 168, 239, 328, 429, 544, 670 ]
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Nbr.  gr Ne H; L m X
49 Hypg 1 rire  rots, raty rpraty L rorats, rats
16,21, 54, 104, 169, 245, 333, 434, 553, 685 |
450 Hyoo 1 r2ry rgtx,myty,mxrgltljl,mmrmtz,mzt;1
16,21, 54, 105, 167, 243, 332, 434, 553, 683 |
2, =1 .2, -1 2,-1
451 Hsggy 1 my r2tg, ity L r2ey, it r2e
16,22, 50, 94, 150, 222, 306, 406, 518, 646 |
452 I ( 2 =1 .2, 1 —1, 2, .1
779 mz,mzre, rire  maty L rity.maty l, mery ttr, rorat]
16,22, 51,96, 157, 234, 329, 440, 568, 712 |
43 Hysp 1 2 rZeptoeZey, r2et e 2, it
454 Hpoz 1 r2 Tty L oty roty L ordraty ot
16,22, 52,98, 161, 240, 336, 448, 576, 720 |
455 Hyos  (r2) r2 2, r2egt r2e s e 2ttt
456 Hgi1  (mz) 2 T2t Lty vt L r2rats, mgrat] L
16,22, 53,98, 13, 218, 296, 386, 438, 602 |
457 H 1 m 2t mats Y myty, r2e 1 p2e 1
370 z Ste, maty L myty, ritot r2ts
16,22, 54, 100, 158, 228, 312, 407, 516, 639 |
2 2,—1 2,—1 -1
458 Hggg 1 my r2te, 2ty myty, r2e Y mat
16,22, 55, 101, 158, 230, 315, 411, 522, 647 |
459 H3sg 1 my it matgl myty, r2el mat 1
16,22, 56, 100, 157, 226, 308, 401, 505, 624 |
460 Hgzga 1 mz r2tp, r7 gl ety mytgt r2e et
16,22, 56, 102, 160, 230, 316, 414, 524, 646 |
461 Hyso  (my,r2) i r2tg, maty L r2ey, 2t r2rpe st
16,22, 56, 106, 174, 259, 362, 482, 618,770 |
462 Hgo3 1 7 r'gt; ,ty,tgl,rgrztz,rgtz_l
16,22, 56, 107, 174, 259, 362, 482, 618,770 ]
463 Hygo 1 r2 7-§t;1,ty,t;1,7~57~ztz,it;1
16,22, 56, 110, 171, 247, 339, 443, 563, 695 |
464 Hggg  (mzra) mae  rZrgtzt r2ey it mar e, r2rge ]
16,22, 56, 111, 172, 245, 340, 448, 563, 690 ]
465 Hgsz  (mzra) my  rZrgtzl omyty r2e e e mars
16,22, 59, 109, 172, 248, 340, 444, 564, 696 |
466 Hgga  (my) my 2l o2ty mptgt mats, r2e 1
16,22, 59, 112, 171, 245, 337, 441, 557, 686 |
467 Hgqp 1 r2 P2ty maty, matytimaty, it !
16,22, 59, 112, 175, 250, 342, 446, 566, 698 |
2 2,1 2,1 2. ,—1
468 Hgzrg 1 mz ryte, Tyt o myty, Rty rEraty
16,23, 53,92, 145, 209, 282, 371, 460, 576 |
2 2 2,1 -1 .2 2,1
469 Hggo (mg) g rytes ryty amyty T ryty, TRt
16,23, 53, 94, 150, 215, 290, 381, 482, 505 |
470 H3y3 1 may rftz,mwrztgl,ity,mzrztgl,mztz_l
16,23, 57, 105, 165, 239, 325, 424, 539, 665 |
471 Hsro 1 ma itz,mmtgl,myty,r'it;1,7'it;1
16,23, 57, 105, 168, 243, 332, 435, 552, 681 |
42 Hgsg 1 my ite,ratglimyty, 2t mats !
76,23, 58, 110, 180, 268, 372, 492, 628, 780 ]
473 Hppr 1 r2 matyt maty, matyt r2rats mat !
16,23, 58, 111, 182, 271, 376, 496, 632, 784 |
2 —1 -1 .2 2,—1
474 Hgog 1 r2 myte, mytz o myty 2ty r2¢7
16,23, 59, 109, 172, 246, 338, 441, 558, 689 |
475 Hspr 1 my r%ti,mzrglf,;l,mzrzty,mytgl,mztgl
16,23, 60, 109, 167, 241, 328, 427, 541, 668 |
2 2,—1 2,1 2,-1
476 Hg7g 1 my 2t 2t g myty, 20l r2e 0
76,23, 61, 119, 190, 279, 385, 506, 639, 792 |
417 Hsq1 1 r2 rate, vy tgt mytsl mats, it
16,23, 61, 119, 191, 280, 384, 505, 639, 792 |
478 H 1 r2 r2rpte, r2rptsl mytst mot,, it L
541 =z zTala, TyTaly = myl, =, Mztzy, 1ty
16,24, 55,99, 152, 218, 296, 386, 488, 602 |
479 Hggz  (ma) r2 r2tg, r2tgt r2eg 2 r2e 0L
16,24, 56, 100, 158, 225, 304, 400, 506, 622 |
480 H3gy 1 ma r2tg, ity L, r2ty, 7~§t;1, 7~57~zt;1
16,24, 56, 100, 159, 231, 316, 412, 519, 644 |
481 Hzq7 1 my 2ty maratyl ity maraty b 2t !
76,24, 56, 100, 160, 230, 312, 407, 516, 638 |
482 Hpi1 1 r2 2ty r2ty, r2t 2, v 271
16,24, 58, 103, 161, 234, 319, 416, 529, 653 |
2, -1 2,—1 —1
483 Hsso 1 my r2tg, ity L omyty, r2t 1l mat]
16,24, 58, 108, 177, 263, 365, 483, 617, 767 |
484 H (mz) r2 r2e=1 ¢ 1020ty merat; !
611 z 5 Sty SryTztz, maTzt]
16,24, 60, 114, 186, 274, 378, 498, 634, 786 |
2 2 2 2,1 2,-1 2 -1
485 Hsgg  (ry) rZ rota, Toty ety rarats, oty
16,23, 61, 115, 186, 273, 376, 496, 632, 784 |
486 Hgao9 1 7‘3 mzt,;l,mztymnzt;l,rlzlw"ztz,r%tz_l
16,24, 61, 116, 186, 273, 376, 496, 632, 784 |
487 Hgor 1 rz m;,,-t;l,'mwty,mztgl,rzw“ztz,itz_l




K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid

51

Nbr.  gr Ne H; L m X
[6,24, 62, 112, 176, 252, 344, 448, 568, 700 |
488 Harg 1 ma itz,r%t;l,myty,ritgl,rgtzl
76,24, 64, 113, 177, 230, 339, 443, 560, 689 |
489 H3gy 1 my 2t mary bl maraty, mytst r2est s
16,24, 65, 126, 196, 285, 389, 508, 643, 796 |
490 Hgyqp 1 r2 rate, vy ttp 2t 2 r2e 71
16, 24, 65, 126, 197, 284, 389, 508, 643, 796 |
491 Hg1p 1 r2 r2rgty, r2rptyl 2 r 2, r2e 1
[6, 25,59, 108, 167, 241, 328, 427, 541, 668 |
2, -1 2, -1 2,-1
492 Hggs 1 my 2ty ity myty r2e st r2e ]
16,25, 60, 108, 170, 243, 335, 434, 554, 686 |
493 H37g 1 may  ritg,it r2et r2e 0t
16,25, 61, 108, 170, 246, 336, 438, 557, 687 |
494 Hgga  (ma) r itg, r2tg L mytol r2e,, 02001
16,25, 61, 108, 172, 247, 339, 442, 560, 692 |
495 H. 1 m w2ty r2r = ity 2t my et
343 z z T Tyt zby o Pty Ty T2ty Tz hs
16,26, 61, 111, 174, 250, 342, 446, 566, 698 |
496 Hggs (mg) r2 itz,1~§t;1,r§t;1,r5tz,7-§t;1
16,26, 62, 114, 176, 252, 344, 448, 568, 700 |
497 Hagy 1 ma rgtz,it;l,myty,rgtgl,itgl
76,26, 64, 118, 190, 278, 382, 502, 638, 790 |
498 Hgao (mz) r2 maty L, mg y,mmtgl,rgrztz,mmrztzl
16,26, 65, 113, 176, 251, 341, 444, 563, 693 |
499 Hsy7 1 my rgtm,T%rztgl,ity,r%lrthjl,rgrztzl
16,26, 65, 114, 177, 251, 343, 447, 566, 697 |
2 2 2 2, -1 2 2,1
500 Hgq1 1 r2 r2rgte, r2ty, 2t r2e, r2e ]
16,26, 65, 115, 176, 252, 344, 448, 568, 700 |
501 Hzuq 1 my 2t ity ity ity r2rge st
[6, 26, 66, 122, 194, 282, 386, 506, 642, 794 |
502 Hgoa (7‘12!) r itz,mytzl,Mytgl,rg'rztz,rztz_l

[6,19,43,78, 123,179, 246, 323,411,510 ]
*

[6,19,43,79, 127, 187, 259, 343, 439, 547 |
04,

[6,19,43,79, 128, 190, 262, 344, 439, 547 |
05%,

[6,19,43,79, 128, 191, 267, 355, 456, 571 ]
06%,

[ 6,20,47, 85, 132, 192, 265, 347, 440, 546 ]
507,

[ 6,20, 47, 87, 139, 203, 279, 367, 467, 579 |
10%,

[ 6,20, 48, 89, 139, 200, 274, 360, 459, 569 |
508%,

[ 6,20, 48,90, 143,207, 283, 371,471, 583 |
509%,

[ 6,20, 48,90, 144,211, 290, 381, 486, 602 ]
S11%,

[6,20,48,91, 147,216, 297, 388, 491, 607 ]
512%,

[ 6,20, 49,94, 151, 220, 303, 399, 508, 631 |
*

[ 6,20, 49,96, 161, 245, 348, 468, 604, 756 |
514%, 515%,

[ 6,20, 50, 101, 172, 260, 364, 484, 620, 772 ]
516%,

[ 6,20, 51, 100, 160, 232, 318, 416, 528, 654 ]
517%,

[ 6,21, 49, 86, 135, 199, 270, 353, 453, 558 ]
518%,

[ 6,21, 49, 89, 141, 205, 281, 369, 469, 581 ]
520%,

[ 6,21, 49, 89, 143, 210, 289, 379, 480, 597 |
523%,

[6,21,49, 89, 143,211, 288, 377, 483, 599 |
522%

[ 6,21, 50,90, 141, 205, 279, 366, 468, 578 |
519%,

[6,21,50,91, 143,207, 283, 371, 471, 583 ]
521%,

[ 6,21, 50,91, 145,213, 292, 385, 492, 609 |
526%,

[6,21,51,93, 144,207, 283,371,471, 583 |

524%,

[ 6,21, 51,94, 149, 217, 295, 386, 492, 607 |
525%,

[6,21,51,95, 151, 219, 300, 395, 503, 623 |
536%, 537%,

[6,21,51,96, 155,227, 312,411, 523, 648 |
530%,

[6,21,51,97, 157,228, 311, 408, 519, 643 ]
531%,

[6,21,52,97, 152, 218, 295, 386, 492, 607 |

27

[6,21,52,97, 153,221, 302, 397, 504, 624 |



Nbr.

Art Discrete Appl. Math. 4 (2021) #P2.04

ar Ne H; L
529%,

[6,21,52,97, 153,223, 306, 401, 511, 634 ]
528%,

[6,21,52,97, 153,224, 309, 405, 516, 641 ]
532%,

[6,21,52,98, 157,230, 315, 413, 526, 651 |
*

[ 6,21, 52,101, 164, 236, 320, 419, 531, 656 ]
534%,

[ 6,21, 52,104, 170, 242, 327, 433, 555, 682 ]
541

[ 6,21, 53,100, 161, 237, 324, 425, 542, 670 |

538%,

[ 6,21, 53, 104, 169, 242, 327, 433, 555, 682 ]
543%,

[ 6,21, 53, 104, 173, 260, 364, 484, 620, 772 ]
535%,

[ 6,21, 54,108, 180, 268, 372, 492, 628, 780 ]
539%, 540%,

[ 6,21, 55,103, 160, 232, 318, 416, 528, 654 ]
542%,

[ 6,21, 56, 107, 169, 245, 335, 439, 557, 689 ]

44

[ 6,21, 57, 110, 174, 250, 339, 443, 561, 693 ]
545%,

[6,22,52,92, 143,207, 283, 371,471, 583 ]
546%, 547%,

[ 6,22, 53,96, 152,221, 302, 397, 504, 624 |
548%,

[ 6,22, 54,97, 150, 217, 295, 386, 492, 607 |
549%,

[ 6,22, 54,97, 152, 224, 305, 398, 510, 629 ]
550%,

[ 6,22, 54,98, 154,226, 310, 405, 516, 640 |
551%, 552%,

[ 6,22, 54,100, 158, 230, 316, 414, 526, 652 ]
*

[ 6,22, 54,102, 165, 241, 331, 435, 553, 685 ]

562%,

[ 6,22, 54,102, 169, 256, 360, 480, 616, 768 ]
553%, 554%,

[6,22,55,101, 158, 228, 307, 401, 513, 631 ]
555%,

[6,22,55, 101, 159, 236, 328, 426, 538, 670 ]
557,

[6,22,55, 102, 160, 232, 318, 416, 528, 654 ]
*

[6,22,55, 102, 160, 234, 323, 423, 538, 668 |
559%,
[6,22,55,103, 162, 233, 318, 416, 528, 654 ]
560%,
[6,22,55, 103, 164, 238, 325, 427, 543, 671 ]
561%,
[6,22,55, 106, 175, 261, 364, 484, 620, 772 ]
564%, 565%,
[ 6,22, 56, 104, 161, 232, 318, 416, 528, 654 ]
*

[ 6,22, 56, 109, 180, 268, 372, 492, 628, 780 ]
566%,

[6,22,57, 106, 168, 245, 335, 439, 557, 689 ]
568%,

[6,22,57, 109, 173, 248, 335, 436, 552, 682 ]
*

[6,22,58, 110, 173, 249, 339, 443, 561, 693 ]
569%,

[6,22,59, 110, 170, 243, 329, 431, 547, 675 |
0%,

[6,22,59, 112, 174, 249, 339, 443, 561, 693 |

571%,

[6,23,52,91, 143,207, 283,371,471, 583 |
572%,

[ 6,23, 53,95, 151, 219, 300, 395, 503, 623 |
574%, 575%,

[6,23,55,102, 162,233, 318, 417, 529, 654 ]
576%,

[6,23,55, 103, 164, 237, 325, 427, 543, 673 ]

6%,
[6,23,56,99, 155,227,307, 401, 513, 631 |

573%,

[ 6,23, 56, 103, 163, 237, 325, 427, 543, 673 ]
590%,

[ 6,23, 56, 103, 163, 239, 330, 429, 541, 672 ]
+

[ 6,23, 56, 103, 164, 239, 328, 431, 548, 679 ]
585%,
[ 6,23, 56, 104, 164, 235, 320, 419, 531, 656 ]
9%,
[ 6,23, 56, 104, 164, 237, 325, 426, 541, 670 ]
580%,
[ 6,23, 56, 105, 167, 241, 330, 433, 550, 681 ]
591%, 592%,
[6,23,57,101, 156,227, 307, 401, 513, 631 ]
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[6,23,57, 103, 160, 232, 318, 416, 528, 654 ]
581%, 582%, 583%*,

[ 6,23, 57, 104, 164, 239, 328, 430, 546, 676 |
584,

[6,23,57,110, 181, 268, 372, 492, 628, 780 ]
597,

[ 6,23, 58, 105, 164, 239, 327, 428, 544, 673 |
589%,

[ 6,23, 58,107, 169, 245, 335, 439, 557, 689 ]

00%,

[ 6,23, 58,108, 171, 246, 335, 439, 557, 689 ]
601%,

[6,23,58, 112,177, 250, 339, 443, 561, 693 |
6027, 603*,

[6,23,58, 112, 184,272, 376, 496, 632, 784 |
604, 605%,

[ 6,23, 58, 114, 186, 274, 378, 498, 634, 786 |
587, 588%,

[ 6,23, 59,107, 165, 240, 330, 431, 547, 678 ]
598%, 599%,

[6,23,59, 109, 169, 242, 331, 435, 551, 679 ]
606*,

[ 6,23, 59, 109, 172, 249, 339, 443, 561, 693 ]
608, 609*,

[6,23,59, 111, 174, 249, 339, 443, 561, 693 ]
610%,

[6,23,59, 112,178, 253, 341, 444, 561, 693 |
611%,

[6,23,59, 114, 186, 274, 378, 498, 634, 786 |
593*, 594%, 595%, 596*,

[6,23,60, 111, 172, 247, 336, 438, 554, 685 ]
607*,

[6,23,61, 111, 170, 245, 335, 439, 556, 687 ]
612%,

[6,23,62, 112, 169, 243, 332, 434, 550, 680 |
613%,
[ 6,23, 63,125,197, 282, 385, 505, 642,793 ]
614*, 615%,
[ 6,24, 57,102, 160, 232, 318, 416, 528, 654 ]
*

[ 6,24, 59, 106, 165, 240, 330, 431, 547, 678 ]
617*, 618%,
[ 6,24, 59, 108, 169, 243, 332, 435, 552, 683 ]
619%, 620%,
[ 6,24, 60, 108, 169, 245, 335, 439, 557, 689 ]
621%, 622%,
[ 6,24, 60, 110, 173, 249, 339, 443, 561, 693 |
623%,
[6,24,61, 112, 174, 249, 339, 443, 561, 693 |
*,

[6, 24,61, 112,176, 252, 341, 444, 561, 693 |
625%,

[6,24,61, 114, 178, 251, 339, 443, 561, 693 ]
626%,

[6,24,61, 114, 184, 272, 376, 496, 632, 784 ]
627*, 628%,

[6,25,59, 107, 169, 243, 332, 435, 552, 683 ]
629, 630%,

[ 6,25, 60, 107, 169, 245, 335, 439, 557, 689 |
631%,

[6,25,61, 109, 170, 245, 335, 439, 556, 687 ]
633%, 634%,

[6,25,61, 109, 171, 246, 335, 439, 556, 687 ]
632%,

[6,25,61, 111, 174, 249, 339, 443, 561, 693 ]
635%,

[6,25,62, 112,175,250, 339, 443, 561, 693 |
636%,

[6,25,62, 113, 175, 249, 339, 443, 561, 693 |
637*

[ 6,25, 63, 114, 176, 250, 339, 443, 561, 693 |
638%,

[ 6,25, 63, 120, 192, 280, 384, 504, 640, 792 ]
639%, 640%,

[ 6,25, 64, 120, 192, 280, 384, 504, 640, 792 ]
641%, 642%, 643%, 644*,

[ 6,25, 67, 126, 197, 284, 388, 508, 644, 796 |
645%,

[6,25,67, 128, 199, 284, 388, 508, 644, 796 |
646%,

[ 6,25, 68, 126, 196, 284, 388, 508, 644, 796 |
647*,
[ 6,25, 68, 128, 198, 284, 388, 508, 644, 796 |
g

[ 6,26, 70, 127, 196, 284, 388, 508, 644, 796 ]

649%, 650,
[7,23,50, 87, 135, 194, 263, 343, 434, 535 |

503 Hggo (mg) r2 mztz,mxtgl,mytljl,v-gtz,rﬁtgl,7-31;1
[7, 23,52, 4, 148, 214, 292, 382, 484, 508 |

504 Hgga (my) mae r%t;l,myty,tqjl,mztz,rgtzl,mztgl

[7,23,52,95, 149, 212, 287, 375, 476, 589 |
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505 H 1 te,r2t_1 1 t P
378 mz Maptg, 1yty s maty  myty, myt, ", ryraty
[7,23,52,95, 153, 224, 310, 408, 518, 640 |
506 Hgy1 1 r2 r%rmtw,myty,mytal,mztz,itzl,mztzl
[7, 24, 53, 92, 143, 206, 279, 36, 461, 568 |
507 Hssg 1 my rztm,mwtgl,myty,rgtqjl,mytgl,mztgl
[7, 24, 54, 95, 148, 213, 288, 376, 477, 588 |
508 Hg7zy 1 mz 2ty mate, vz tg oty mytst mat sl
[7, 24, 55, 98, 152, 218, 296, 386, 488, 602 |
509 Hggo  (ma) r2 maty, maty L omytyt 2y, 2071 p20 71
510 H3zr7o 1 2z rftz,'mmtgl,'myty,ritgl,myt;l,rit;l
[7, 24, 55,99, 155, 223, 304, 398, 503, 621 |
511 Hgss 1 ma mmtz,rf/tgl,mxtgl,myty,rﬁt;l,mztgl
[7. 24,56, 102, 158, 225, 307, 401, 505, 624 |
512 Haga 1 ma rf,tz,mxtz,rgltgl,rzty,mytgl,rfjrztgl
17,24, 56, 102, 160, 231, 316, 413, 523, 648 |
513 Hagg 1 ma itz,rgtz,mxtgl,myty,rgtqjl,mzt;1
[7, 23, 56, 104, 169, 253, 356, 476, 612, 764 |
514 Hgor 1 r2 mmtx,ma«/tgl,mytvjl,r?lrztz,itzl,mztzl
515 Hgog 1 2 Mty maty L omyty Lorarats, rat oL r2e T
[7, 24, 56, 105, 173, 260, 364, 484, 620, 772 |
% " 2 -1 —1 .2 —1 2,1
5 600 (ma) r2 mate, matyt mytst rZrots, mary T, r207
[7, 24, 59, 108, 167, 241, 328, 427, 541, 668 |
2,—1 -1 2, -1 2,1
517 H3gs 1 may mztm,ryt,z ymgty, ,myt/y,rmtu ’Tutz
[7, 25, 54, 93, 147, 210, 283, 373, 470, 577 |
2 2,—1 —1 .2 2,-1 ,2,—1
518 Hggo (mg) s rytas Tyty s myty L, ryty, TRt Tyt
[7,25,55,96, 151, 216, 292, 383, 484, 596 |
519 Hays 1 ma 7'§t1,7n17'zt;1,ity,7'§ty,1nx1'zt;1,1nzt;1
[7, 25, 56, 98, 152, 218, 296, 386, 488, 602 |
520 Hggs (mg) r2 r%tz,'r,:‘jt;l,rmt,;l,rgtz,rgtzl,'r%t;l
T e ) T, —T =T
521 Hgga (my) ma R I
[7, 25, 56, 100, 138, 225, 304, 400, 506, 622 |
52 Hzqq 1 my  r2tg ity b orZesl 020y, 02001
[7, 25, 56, 100, 160, 230, 312, 407, 516, 638 |
523 Hs1p 1 r2 r2rgte, r2ty, r2t 2y, r2e 7 p2e 1
[7, 25,57, 99, 152, 218, 296, 386, 488, 602 |
2 -1 .2 2,1 —1 —1
524 Hsgg 1 may rite, mpty ,rxty,rwty ,Mytu ,mzty
[7, 25,57, 101, 158, 226, 306, 401, 506, 623 |
2,—1 —1 .2 -1 .2, ,—1
525 H3zrg 1 may 'mwtx,ryt,z ymgty, ,rzty,mytu ,rurztz
[7, 25,57, 102, 160, 230, 315, 412, 519, 644 |
526 H3g7 1 my rftz,mmrztgl,ity,7‘§ty,1nxrzt;1,rirztz_l
[7, 25, 58, 103, 19, 226, 306, 401, 506, 623 |
527 Hgqy 1 ma 7-12111, matg, vy Tty L, raty, 7~§t;1, mat; !
[7. 25,58, 103, 161, 233, 317, 414, 525, 649 |
528 Hagg 1 ma itz,mztgl,myty,r%tgl,mytal,mztgl
17,25, 58, 104, 161, 230, 315, 410, 518, 642 |
529 Hgzgg 1 my 2t 2t s myty, r2e s myt gl mat 7!
[7, 25,58, 105, 163, 238, 325, 425, 338, 665 |
2 —1 -1 .2 2,—1 ,2,—1
530 Hggo (mg) r 2t myty L omyts 2, r2e 71 e 200
[7, 25, 58, 106, 167, 240, 326, 426, 540, 666 |
531 Hz7g 1 my ity r2tg, maty myty, r2e1 p2e 71
[7, 25,59, 105, 164, 239, 325, 424, 539, 665 |
: —1 2,1 —1 .,2,—1
532 Hszg 1 my ity matyl myty, r2tt my st r2e s
[7, 25, 59, 106, 166, 240, 326, 426, 540, 666 |
533 u 1 2 2,—1 -1 2,1 —1
353 my rote, raty Lomaty L omyty, 2ol mat]
[7, 25,59, 109, 170, 242, 329, 429, 542, 660 |
534 o N 2,—1 2,—1 —1 .2,-1
368 my m;,;tx,rytx ,myty,rzt,u ,7nytu ,rutz
[7, 25,59, 109, 176, 261, 364, 484, 620, 772 |
2 —1 —1 2. =1 2,-1
535 Hgoo (maz) r2 mate, maty L omytyt r2raty mar ey, r2e7
[7, 25, 60, 106, 164, 234, 320, 418, 528, 650 |
536 H 1 m 2t r2t - mgt =l myty, myt s L et
378 z ylta,ryty Moty myty, myt, ", ryraty
537 Hsq1 1 2 rﬁrwtm,myty,mytal,itz,itgl,mztzl
[7, 25, 60, 107, 170, 245, 334, 437, 554, 683 |
538 H3gg 1 my ity r2tg, r2tpt myty, 2o mat st
[7, 25,60, 113, 18, 272, 376, 496, 632, 784 |
539 Hyog 1 r2 mztz,mmtgl,mytgl,Tﬁrztz,r%rztgl,rgrztgl
540 Hgoo 1 Tj mztx,mwtgl,Myt;l,mzr;ltz,mzrztz,rirztz_l
[7,25, 61, 114, 176, 249, 344, 452, 567, 694 |
541 H3rs 1 may m;,;tz,r%t;l,'mrt;l,'myty,rgtgl,itz_l
[7,25, 62, 108, 167, 241, 328, 427, 541, 668 |
542 Hzzg 1 my  r2te, 2t myty r2e my el P21
[7.25, 62, 113, 176, 249, 344, 452, 567, 694 |
543 H 1 ty,r2t 1 -1 ty,r2t-1 r2p 11
378 mz mate, Tyty <, ma smyty, Tpty T Tyt
17,25, 64, 112, 176, 252, 344, 448, 568, 700 |
2,—1 2 1 2,—1 -1
544 Hggo  (my) my 2l 2ty mptgt mate r2e 7 mat g

[7,25, 65, 114, 179, 254, 346, 450, 570, 702 |
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545 Harg 1 ma rgtz,r?/tgl,mztajl,myty,rgt;l,r?/rztgl
[7,26,57,98, 152, 218, 296, 386, 438, 602 |
546 Hgga (mg) r2 r%tm,r?/tgl,mytgl,r%tz,rgtzl,r?/tgl
547 Hzzg 1 ms  ritg mgty L raty,rat, omyt, Lor2ts
[7,26, 58, 103, 161, 230, 315, 410, 518, 642 |
548 H 1 m P20, r2e s mpt T myty, r26 7 mat L
359 z zta,Tyty s Mmaly = Myly, T3t = maty
[7, 26,59, 102, 158, 226, 306, 401, 506, 623 |
549 H3go 1 may r%tz,mmtz,rz_l o ,thy,rgtgl,rgrztz_l
[7,26,59, 103, 162, 233, 315, 414, 523, 643 |
550 Hzzg 1 my 2t ity orZel e 20y it mat !
[7, 26,59, 10, 163, 235, 320, 418, 530, 654 |
551 Hzsg 1 me 2t ity b r2esl myty, r2e 1 mae !
552 Haso 1 ma rgtz,it;l,myty,r%t;l,mytal,mztgl
17,26, 59, 107, 174, 239, 362, 482, 618, 770 |
553 Hyso 1 r2 zt;I,ty,tgl,rgrztz,itzl,mztzl
554 Hgoz 1 2 Toty Lty by roraty ot Lot L
[7, 26, 60, 106, 165, 234, 316, 416, 524, 644 |
555 Hays 1 my itw,mmrztgl,ny,@ty,mzrzt;l,mztgl
[7,26, 60, 107, 167, 241, 328, 427, 541, 668 |
556 H 1 2y, it L ty,r2t; 1 o 2
3 365 mz Tela, vty > Myty, Taly s Myly HTxts
[7,26, 61, 107, 170, 243, 335, 434, 554, 686 |
557 H3ro 1 may rgt;,;,it;l,rgt;l,'myty,rgt;l,w“gt_l
[7,26, 61, 108, 167, 241, 328, 427, 541, 668 |
558 Hzgg 1 me  r2tg,r2tg )l matl myty, r2e 1 22000
[7.26, 61, 108, 170, 246, 336, 438, 557, 687 |
559 Hagl 1 ma r’;’tz,itgl,r’;’tgl,r’;’ty,ital,rgtgl
17,26, 61, 109, 168, 241, 328, 427, 54T, 668 |
560 Hagg 1 ma rgtz,rﬁt:;l,rﬁty,rfctzjl,mytal,mztgl
17,26, 61, 109, 171, 245, 335, 438, 554, 684 |
. 2,—1 2,—1 —1 -1
561 H3s9 1 my itg, roty omyty, 2 mytt mat
[7,26, 61, 110, 174, 230, 342, 446, 566, 698 |
562 Hggg  (mz) r2 2t myty L omyts 2, o201 o271
[7,26, 62, 109, 167, 241, 328, 427, 541, 668 |
563 Hzsg 1 my ity matyl rZey r2el my el mae st
[7,26, 62, 114, 183, 269, 372, 492, 628, 780 |
564 Hyso 1 rg gt;l,rgty,rgt;l,rgrztz,itz_l,mztz_l
565 Hgo3 1 73 gt;l,rfty,rgt;l,rgﬂ'ztz,rgtz_l,ritz_l
[7,26, 62, 115, 185, 272, 376, 496, 632, 784 |
566 Hgoo (mg) r2 7'§iz,'nLyt;l,myt;l,1'%1'ztz,'m.z'r;ltz,r?lt;l
[7.26, 63, 113, 176, 251, 341, 444, 562, 692 |
567 Hgyy 1 ma r%tz,mztI,mzrzltgl,mzrzty,mytqjl,mztzl
17,26, 64, 111, 176, 252, 344, 448, 568, 700 |
568 Harg 1 ma itm,r,ﬁtgl,myty,rgtqjl,mytal,ritzl
(7,26, 65, 114, 178, 254, 346, 450, 570, 702 |
569 Hg7g 1 my ity r2tg, r2en myty, r2e 1 p2 71
[7, 26, 66, 113, 176, 250, 339, 443, 560, 689 |
570 Haga 1 ma r%tz,mztm,mzrgltgl,mzrzty,mytqjl,r%rztgl
[7,26, 66, 115, 178, 254, 346, 450, 570, 702 |
571 Hzgg 1 my  matg,r2tgl rZey r2el my el p2e 1
[7, 27,56, 98, 152, 218, 296, 386, 488, 602 |
2 2 2,1 2,-1 2 2,—1 2,-1
572 Hggs (mg) s rutz,rytr ,thu s Ttz TRty ‘Tutz
[7,27, 60, 104, 164, 234, 316, 416, 524, 644 |
573 H344 1 may rztx,itgl,rztgl,ity,th;l,rzrztz_l
[7, 27, 60, 106, 164, 234, 320, 418, 528, 650 |
574 Hsys 1 ma ity ity ety l r2ey, 'r'zt,;l L1 37~zt;1
575 Hgq1 1 2 rgrztx,rgty,rﬁtal,rgtz,r;‘;t;l,rgt*1
17,27, 60, 109, 169, 242, 329, 429, 542, 669 |
576 Hags 1 m rgtm,itgl,rgtgl,myty,rﬁtgl,r%tgl
[7,27, 61, 105, 164, 234, 316, 416, 524, 644 |
577 Hsyz 1 my iti,mmrzr,;l,ny,rfty,mmrztgl,rgrztgl
[7,27, 61, 109, 172, 249, 336, 436, 555, 687 |
2, -1 2,1 -1 ,2,-1
578 Hg7g 1 my r2tg, ity myty r2est my et 240
[7,27, 61, 110, 169, 242, 329, 429, 542, 660 |
2 2,—1 -1 2, -1 2,-1
579 Hg7g 1 my r2tg, r2tst matst my ity r2e st 2]
[7,27, 61, 110, 172, 247, 337, 440, 558, 688 |
2, -1 .2, -1 2,-1 2, -1
580 H3zg1 1 may rite, ity ,rzty,ztu ‘thu ‘Tutz
[7,27, 62, 108, 167, 241, 328, 427, 541, 668 |
2, -1 2 2,1 —1 —1
581 H3zs0o 1 may rota, ity ,rzty,rztu ,mytu ,mzty
582 H3rg 1 mz itz,mxtglvrity,rﬁigl,mytqjl’ritzl
2 2, —1 2 2,—1 —T 2, —1
583 H3rg 1 ma rote,Toty L oty Taty L myts L vty
[7,27, 62, 109, 172, 247, 337, 440, 558, 688 |
584 Hggo (mg) r2 iti,rgtgl,mytgl,rfltz,rztgl,rgtzl
[7,27, 62, 110, 174, 230, 342, 446, 566, 698 |
585 Hggz  (mg) r2 itg, r2tg 2ot r2e, o201 o200




56 Art Discrete Appl. Math. 4 (2021) #P2.04

Nbr.  gr Ne H; L m X
(7,27, 62, 112, 173, 251, 343, 447, 567, 699 |
586 H33g 1 ma r2tg, ity L r2e ,rzty,itqjl,itzl
17,27, 62, 117, 186, 276, 378, 500, 634, 788 |
587 Hyss 1 r2 it;l,mzty,mzt; ,r?/rztz,r%rztgl,rgrztgl
588 Hg3g 1 2 mztw,ngl,rétgl,mzrgltz,mzrztz,rflrzf,;l
[7, 27,63, 109, 171, 246, 336, 438, 555, 685 |
589 H3sg 1 my ity 2tz matzl myty r2e 1 mat st
[7,27,63, 111, 175, 251, 343, 447, 567, 699 |
590 Hzgy 1 my 2t ity torZesl e 2ey it r2e et
[7, 27,63, 113, 176, 252, 344, 448, 568, 700 |
591 Hzgy 1 my  r2tg, ity b2l myty, r2e 1 it
592 H3zgq 1 My rotg, itz L myty, rato L myto T a1
[7.27, 63, 116, 187, 275, 379, 499, 635, 787 |
593 Hgsg 1 r2 it;l,rity,T%t?l,mzrgltz,mz'r'ztz,'r%rzt;l
594 Hysg 1 2 rﬁt;l,ty,t;l,rirztz,r,ﬁrztzl,rirztzl
595 Hags 1 72 oty Lty ty Lomar, Lo, marats, rarat, |
2 2 2,—1 2,—T 2 2 —T 2 —T
596 Hsos 1 Ty Tutz’Tuta: ,Txtu ,rurztz,ryrztz s TETzty
[7,27,63, 117, 186, 273, 376, 496, 632, 784 |
597 Hgogo (mg) rz rftz,'myt;I,myt,‘jl,r%rztz,mzr;ltz,rgt;l
[7,27, 64, 110, 172, 248, 338, 440, 559, 689 |
508 H 1 m 20, it Y ity ity L 2t my et
330 z Sta, ity ", ity, ity rZty  maty
599 Hago 1 ma itz,it;l,rgtgl,myty,rgtgl,mztgl
17,27, 64, 112, 176, 252, 344, 448, 568, 700 |
600 Hgga (my) ma r%t;l,rgty,mxtal,r?ltz,rgtgl,mztgl
(7,27, 64, 113, 177, 252, 344, 448, 568, 700 |
601 Hssg 1 my itm,r%tgl,r%ty,rgtqjl,mytgl,mztgl
[7,27, 64, 117, 179, 254, 346, 450, 570, 702 |
602  Hzpg 1 me 2ty r2e7 Y matnt r2ey r2e gt r2ene L
603 Hsa1 1 e rﬁrztm,mzty,mmtgl,uz,u;l,mztz—l
[7,27, 64, 119, 190, 278, 382, 502, 638, 790 |
604 Hysg 1 rz rft;l,rfty,rztgl,rgrztz,r%rztz_l,rgrztz_l
605 Hyos 1 2 rgtgl,7-§ty,r§t1jl,mzv-;1tz,mzrztz,rgrztgl
17,27, 65, 113, 174, 249, 34T, 445, 561, 690 ]
606 Hgq1 1 r2 r?rItI,mzty,mztgl,mztz,itgl,mztgl
17,27, 65, 113, 176, 252, 342, 445, 564, 695 |
607 Hays 1 my rgtx,r%rztgl,ity,rgty,rgrztal,mztgl
(7,27, 65, 113, 178, 254, 346, 450, 570, 702 |
608 H 1 m P2t r2t =l gt =l 2 mg it 2t
378 Lz ylta, Tyty ~smaly = Typly, Myly =, Ty T2ty
2 2, —1 2,—1 —T 2 —T
609 H37g 1 may r,utw,r,utw ,myty,rwi,u ,myt,u ,ruthz
[7,27, 65, 115, 178, 254, 346, 450, 570, 702 |
610 H 1 24y, 2t o1 ty, 2t et
373 mz rota, raty L maty b omyty, oty ity
[7,27, 65, 116, 181, 255, 347, 450, 570, 702 |
611 H3zrr 1 my r%tx,mrt;,;,Tnsz_ltgl,mzrzty,rgtgl,7nztz_1
[7,27, 67, 113, 176, 252, 344, 448, 568, 700 |
612 Hsgy 1 ma r2tgy, it L ity it 1, rgt;l, rflrzt;l
[7.27, 68, 113, 175, 251, 341, 444, 563, 693 |
613 Hayr 1 ma r?tz,r%rztgl,ity,rzty,r?/rztgl,r%rztgl
[7,27, 68, 126, 194, 281, 385, 506, 641, 793 |
614 Hgq1 1 r2 rgrmtx,rgrzt; ,mytljl,mztz,itgl,mztgl
615 Hgy 1 2 rmtw,rgltgl,mytqjl,m,ztz,it;l,m,thI
[7, 28, 61, 108, 167, 241, 328, 427, 541, 668 |
616 Hzgs 1 my 2t ity r2ey, r2e 0 mytt 2071
[7, 28, 63, 110, 172, 248, 338, 440, 559, 689 |
617 Hzgy 1 my ity izl 2ot e 2ey ae gt o201
618 H3zza 1 My dtg, it L rot L myty rgt Lot L
[7,28, 64, 113, 176, 252, 344, 448, 568, 700 |
619 Hzg 1 ma 7-§tz,it;1,ity,it;1,7~§t;1,75t;1
620 Hags 1 ma itz,it;l,r?t;l,myty,rital,rgtzl
17,28, 65, 112, 176, 252, 344, 448, 568, 700 ]
621 Hgga (mg) r2 itx,rgtgl,mytzjl,rgtz,ritgl,r%tgl
622 Ha7g 1 T T I I s
[7,28, 65, 114, 178, 254, 346, 450, 570, 702 |
623 H 1 m ity r2t s mapts L myty, r2e 1, p2e 01
370 2 @, Tty L maty L myty, ratot rats
[7, 28, 66, 115, 178, 254, 346, 450, 570, 702 |
624 Hzzg 1 my 2t ity r2ey, r2esl myegl r20 1
[7, 28, 66, 115, 180, 255, 347, 450, 570, 702 |
625 H 1 m itg, r2rat T ity r2ty, r2ryt T myt T
343 z @, Tzt ity Tty raTaty  maty
[7, 28, 66, 117, 180, 254, 346, 450, 570, 702 |
2 —1,—1 . 2,—-1 2 —1
626 H3go 1 ma rote, mate, mery Nt maraty, r2e 0 r2rot ]
[7, 28, 66, 118, 188, 275, 378, 498, 634, 786 |
627 Hgor 1 r2 mztgl,mzty,mztal,rgrztz,itgl,mztgl
628 Hsag 1 2 mzt;I,mzty,mxtgl,rirztz,rf/tgl,rétgl

[7,29, 63, 113, 176, 252, 344, 448, 568, 700 |
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629 Hggg 1 ma rgtz,it;l,ny,it;l,rgt;l,it;
630 Hggy 1 e T
[7,29, 64, 112, 176, 252, 344, 448, 568, 700 |
631 Hggz  (ma) r2 ity r2ty 2t 2y r2e 7l P2
[7,29, 65, 113, 176, 251, 343, 447, 566, 697 |
62  Hgyp 1 r2 r2rgte, roty, vt 2y, r2e 1, 201
[7,29, 65, 113, 176, 252, 344, 448, 568, 700 |
633 Hgyy 1 my 2t ity L rZeg ity ity r2eg et
634 H3zqq 1 ma  rotg,itgl ity roty, ity T rorat 1
[7.29, 65, 115, 178, 254, 346, 430, 570, 702 |
635 H3zgq 1 me  r2tg,itg b orZey, r2el myeg it
17,29, 66, 115, 179, 254, 346, 430, 570, 702 |
636 Hgq1 1 r2 rgrztx,rgty,r?/t;l,rﬁtz,rﬁtgl,rgtgl
17,29, 66, 116, 178, 254, 346, 430, 570, 702 |
637 Hayy 1 ma itx,itgl,rgtgl,ity,itgl,rirztgl
[7,29, 67, 116, 179, 254, 346, 450, 570, 702 |
638 Hi 1 m itg, r2rpt =L ity 2ty r2r e r 21
5 347 Lz s Ty Taly 5y, Toty, Ty Taly —H TpTatly
[7,29, 67, 124, 193, 283, 385, 507, 641, 795 |
639 Hgsg 1 7‘% i:;l,lr%tzy,r%ltgjl,lmz;;ltz,Z’Lzrzt,f,riszt;i
640 Hgos 1 Ty ryt,z ’Tyty’rutu ,rurztz,rurztz s TETzty
[7,29, 68, 123, 194, 282, 386, 506, 642, 794 |
641 Hys3 1 rf it;l,ity,it;l,r%rztz,r%rztz_l,rirztz_l
642 Hgsg 1 2 itz,it;l,rit;l,mzrgltz,mz7'ztz,r,3rzt;1
643 H 1 2 -1 t to L 2ty rorat L 2ty b
496 T Moty T Maty, Moty T TyTaty, TyTets T TyTats
644 Hs02 1 2 mwt_,;l,mapty,mztgl,mzrgltz,mzrztz,rﬁrztzl
[7,29, 71, 126, 196, 284, 388, 508, 644, 796 |
2 —1,—-1 2,—1 2 2,—1 2,-1
645 Hgq1 1 r2 rate, Ty cr2egtor2es r2e st r2e
[7,29, 71, 128, 196, 284, 388, 508, 644, 796 |
646 Hs11 1 rf rztz,'rﬂjltgl,rztgl,ritz,rytz_l,ritz_l
[7,29,72, 125, 196, 284, 388, 508, 644, 796 |
647 Hg11 1 rf rzrztw,T%thczl,rgt;l,r%tz,rgt;l,rztz_l
[7,29,72, 127, 196, 284, 388, 508, 644, 796 |
648 Hg11 1 r2 7'31'ztz,'r'z'r'zt;l,T'Itgl,7'Itz,7'12/t;1,1':2£t;1
17,30, 73, 125, 196, 284, 388, 508, 644, 796 |
649 Hgq1 1 r2 rgrztz,r%rztl,zl,mytgl,itz,itzl,mztgl
650 Hysyq1 1 2 r:ctx,r;lt;l,myt;l,itz,itgl,mztgl

11
[ 6, 18, 38, 66, 102, 146, 198, 258, 326, 402 ]
651%, 652%, 653*, 654*,
[6,19,43,78, 122, 175, 239, 314, 398, 491 ]
655%,
[6,19,43,78, 123, 179, 246, 323,411, 510 ]
658%,
[6,19,43,79, 127, 187, 259, 343, 439, 547 |
*

[6,19,43,79, 128, 191, 267, 355, 455, 567 ]
657*,

[ 6, 19, 46, 90, 148, 220, 306, 404, 516, 642 |
659%,

[ 6,20, 46, 82, 128, 186, 254, 332, 422, 522 ]
60%*,

[ 6,20, 46, 84, 134, 194, 263, 343, 434, 535 ]
6627,

[ 6,20, 46, 84, 134, 196, 270, 356, 454, 564 |
667*,

[ 6,20, 46, 84, 134, 196, 272, 362, 465, 582 |
663*,

[ 6,20, 46, 84, 135, 199, 275, 363, 463, 575 |
661%,

[6,20,47, 87, 139, 203, 279, 367, 467, 579 ]
664*, 665%,

[ 6,20, 47, 87, 140, 207, 287, 380, 487, 607 ]
668%,

[ 6,20, 48, 89, 140, 204, 281, 368, 468, 581 |
666%,

[ 6,20, 48,90, 143, 207, 283, 370, 469, 581 |
670%,

[ 6,20, 48,90, 144, 211, 290, 380, 484, 602 |
669%,

[ 6,20,48,91, 147,215, 296, 391, 499, 619 |
674%, 675%,

[ 6,20, 48, 94, 160, 244, 344, 460, 592, 740 ]
671%,

[ 6,20, 49, 96, 160, 240, 336, 448, 576, 720 ]
672%, 673%,

[ 6,20, 51,98, 156,228, 314,412, 524, 650 |
676%,

[6,20,51,99, 161,237, 327,431, 549, 681 |
677*,

[6,21,49, 89, 141, 205, 281, 369, 469, 581 |
678%,

[6,21,49,91, 147,217, 301, 399, 511, 637 ]
681%,
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[6,21,50,91, 143,207, 283, 371, 471,583 ]
679%,

[ 6,21, 50,94, 150, 217, 298, 392, 499, 619 |
687,

[ 6,21, 50,95, 153,221, 303, 399, 507, 627 |
688%,

[6,21,51,93, 145,211, 289, 376, 477, 591 |
83%,

[6,21,51,94, 148,216, 298, 391, 497, 617 |
684,

[6,21,51,95, 151,221, 306, 404, 516, 642 ]
680%,

[6,21,51,95, 151,222, 306, 401, 512, 637 ]
686%,

[6,21,51,96, 155,227, 312,410, 521, 645 |
92%,

[6,21,51,97, 156,228, 314,412, 524, 650 |
89%,

[6,21,52,95, 148, 217, 298, 389, 496, 614 ]
*

[6,21,52,97, 155,230, 319, 418, 532, 661 ]
685%,

[ 6,21, 52,98, 153,218, 296, 386, 488, 602 ]
694%,

[6,21,52,98, 156,228, 314,412,524, 650 |
690%, 691%,
[ 6,21, 52,100, 162, 239, 329, 428, 543, 679 ]
695%,
[ 6,21, 53,100, 161, 237, 327, 431, 549, 681 ]
*

[ 6,21, 53,104, 174, 263, 368, 488, 624,776 ]
696*,

[ 6,21, 53,106, 179, 268, 373, 493, 629, 781 ]
697,

[ 6,21, 56, 110, 181, 269, 373, 493, 629, 781 ]
98%*,

[6,21,56, 115, 188, 275, 383, 506, 640, 789 ]
699%,

[6,21,57, 110, 171, 243, 331, 435, 551, 679 ]

[6,22,51,91, 143,207, 283, 371,471, 583 |
701%,
[6,22,52,95, 151,219, 300, 395, 503, 623 ]
705*, 706,
[6,22,52,96, 151, 216, 294, 384, 486, 600 |
04%,
[6,22,52,97, 154,222, 304, 399, 507, 628 |
703%,
[6,22,53,97, 154,224, 307, 403, 512, 634 |
702*

[6,22,53,98, 157,230, 317, 418, 533, 662 |
708%,
[ 6,22, 53,100, 159, 229, 314, 413, 525, 650 ]
9%,
[ 6,22, 53,100, 163, 240, 331, 435, 553, 685 |
T11%,
[ 6,22, 53, 100, 164, 244, 340, 452, 580, 724 ]
T12%, 713%,
[6,22,53, 101, 163, 237, 326, 429, 546, 677 ]
%

[ 6,22, 54,100, 158, 228, 312, 410, 520, 642 ]
T17%,

[ 6,22, 54, 100, 158, 230, 316, 414, 526, 652 ]
7%,

[ 6,22, 54,100, 159, 231, 317, 417, 530, 656 ]
716%,

[ 6,22, 54, 100, 161, 237, 327, 431, 549, 681 ]
718%,

[ 6,22, 54,102, 165, 241, 331, 435, 553, 685 ]
9

[ 6,22, 54,104, 172, 256, 356, 472, 604, 752 ]
720%,

[6,22,55,102, 160, 232, 318, 416, 528, 654 ]
T14%, 715%,

[6,22,55,103, 165, 241, 331, 435, 553, 685 ]
725%,

[ 6,22, 56, 104, 163, 238, 328, 429, 545, 676 |
723%, 724%,

[ 6,22, 56,109, 179, 265, 367, 485, 619, 769 |
722%

[ 6,22, 56, 109, 180, 268, 372, 492, 628, 780 ]

721%,

[6,22,57, 109, 172, 247, 337, 441, 559, 691 ]
733%, 734%,

[6,22,57, 111, 183, 272, 376, 496, 632, 784 ]
735%,

[6,22,57, 111, 183,273, 378, 498, 634, 786 ]
731%,

[6,22,57, 113, 186, 274, 378, 498, 634, 786 |
726%

[6,22,58, 110, 173, 247, 335, 439, 556, 687 ]

37%,

[6,22,58, 110, 177, 264, 368, 488, 624,776 ]



Nbr.

K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid

ar Ne H;

L

59

732%,
[6,22,58, 113, 186, 274,
T27*, 728%,
[6,22,58, 114, 186, 274,
729%, 730%,
[6,22,58, 116, 190, 278,
736%,

[6,22,59, 118,192, 280,
738%,

[6,22,59,122, 198, 284,
739%,

[ 6,23, 56, 102, 160, 232,
740%,
[ 6,23, 56, 105, 167, 241,
T41%,742%,
[6,23,57, 105, 167, 243,
745%,

[ 6,23, 58, 106, 165, 240,
T43%, 744%,

[ 6,23, 58,107, 169, 245,
747*,

[6,23,59, 109, 169, 242,
749%,
[6,23,59, 111, 174, 249,
750%, 751%,
[6,23,59, 113,184,272,
T46%, 748%,
[6,23,59, 113,185,274,
752%,

[ 6,23,59, 116, 190, 278,
T54%,755%,

[ 6,23, 60, 117, 190, 279,
753%,

[6,23,61,116, 185,272,
756%,

[6,23,62, 117, 186, 274,
757*%,

[ 6,24, 58, 104, 163, 235,
758%,

[ 6,24, 58, 104, 164, 238,
759%,

[ 6,24, 58,107, 169, 243,
760%, 761%,

[ 6,24, 59,107, 169, 245,
762%, 763%,

[ 6,24,59,108, 171, 248,
764*

[ 6,24, 60, 109, 171, 246,
765%,
[6,24,61, 113, 181, 268,
766*,
[6,24,61, 115,185,272,
768%*,
[6,24,61, 115, 186, 274,
767*,
[6,24,61, 116, 188, 276,
770%,
[ 6,24, 62,118,190, 278,
69%,
[ 6,24, 62,119, 192, 280,
T72%,
[ 6,24, 63,119, 192, 280,
T73%,774%,
[ 6,24, 63, 120, 192, 280,
T71%,775%,776%,
[ 6,24, 63, 124, 198, 284,
T77*,
[6,25,64, 118, 187,274,
778%,
[ 6,25, 65,122,194, 282,
T79*, 780%,
[ 6,26, 65, 120, 192, 280,
781%,
[ 6,27, 67,122, 194, 282,
782%,

378,498, 634,786 |
378,498, 634,786 |
382,502, 638,790 ]
384, 504, 640,792 ]
389,510, 644,794 ]
318,416, 528, 654 ]
330, 433, 550, 681 ]
333,437, 555, 687 ]
330,431, 547,678 ]
335,439, 557,689 ]
331,435,551,679 ]
339,443,561, 693 |
376,496, 632,784 ]
378,498, 634,786 |
382,502, 638,790 ]
382,502, 640, 791 ]
376,496, 632,784 |
378,498, 634,786 |
321,421, 534, 660 ]
326,428, 543,671 ]
332,435, 552,683 ]
335,439, 557, 689 ]
339,443,561, 693 ]
335,439, 556, 687 ]
372,492, 628,780 ]
376,496, 632,784 ]
378,498, 634,786 ]
380, 500, 636, 788 ]
382,502, 638,790 ]
384,504, 640,792 ]
384,504, 640,792 ]
384,504, 640,792 ]
387,508, 645,796 |
378,498, 634,786 ]
386, 506, 642,794 ]
384,504, 640,792 ]

386, 506, 642,794 |

[7,22,47, 82, 127, 182, 247, 322, 407, 502 ]

651 Hg1o

(mz)

te, 2ty Lt

—1
x

2ty mats, g

652 Hg1s

(mz)

RSN

to, oty Lt

x

1 mytgl, Mmooty t

z

[7,22,48, 84, 130, 186, 253, 330, 417, 514 ]

653 Hsps

1

654 Hyos 1

g

[7,23,51,90, 139, 199, 271, 354, 447, 551 |

655 Hye1

1

o

2, —
z'x

1

—1

2 —
y o Tytz,maty

[7,23,51,91, 143,207, 283,371, 471, 583 |

656 Hg17

(mz)

3
N

'mwtgl, mgty, m;,;t;l,myt;

1

s Mztz,t

—1

z

[7.23. 51,91, 143, 207, 284, 374, 476, 590 |
657 Hygo 1

3
M)

2,—1

te,roty ot

—1
x

cr2egt rZes mat !

[7,23,52,93, 145,210, 287, 375, 476, 589 ]

658 Hyg1

1

w

te, 2ty Lt

x

1, mytgl,'r'gtz, mat !
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(7,23, 54,99, 157, 231, 318, 417, 531, 658 |

659 Hygo 1 r2 r?t;l,ty,rthjl,tqjl,r?ltz,mztzl
(7,24, 53,92, 143, 206, 279, 364, 461, 568 |

660 Hg1g (mz) r2 to, r2tp e L, mytal,rgtz,mztgl
(7,24, 53,94, 147, 212, 290, 380, 482, 596 |

661 Hg14 (mz) r2 tx,'rgtgl,tgl,rgt,ljl,r%tz,m;ctzl
[7, 24, 54, 95, 149, 216, 295, 386, 491, 607 |

662 Hsgg 1 i mztm,rgtm*l,mzr,;l,rirytgl,m,, 2 mgty L
[7, 24, 54,95, 149, 217, 298, 393, 502, 624 |

663 Hs40 1 r2 mztm,it;l,ngl,rirytgl,mxtz,mmtgl
[7, 24, 54, 96, 150, 216, 294, 384, 486, 600 |

664 Hgis  (mz) r2 r2t7 Ll maty, matyl mytgt mats 07t

665 Hygs 1 rz mytx,mztzl,mytgl,'myt;l,rztz,rnztz_l
[7, 24, 55,97, 150, 217, 295, 384, 487, 601 |

666 Hys 1 r2 tz,'rgt;l,t;l,rft;l, maty, ity !
[7.24, 55,98, 155, 224, 307, 402, 511, 632 |

667 Hgig (mz) r2 tz,r’;’tgl,tfl,myt;l,rﬁtz,mytgl
17,24, 55,99, 156, 227, 311, 408, 519, 643 |

668 Hygs 1 r2 mmtgl,mmty,mmtljl,mytqjl,rﬁtz,mztgl
[7, 24, 56, 101, 157, 226, 307, 400, 508, 628 |

669 Hyeg 1 r2 tac,rgtgl,tgl,mytgl,mztz,itgl
[7, 24, 56, 101, 157, 226, 308, 401, 508, 628 |

670 Hygg 1 r2 to, r2tg e my el 2 o2 71
[7, 24, 56, 10, 170, 255, 357, 475, 609, 759 |

671 Hasp 1 r2 I e R e T
[7, 24, 56, 105, 172, 236, 356, 472, 604, 752 |

672 H3ag 1 i mzrztz,rgrztgl,mzrztajl,myty,mytgl,mztz_l

673 Hgq1 1 rz rgrztrm‘:tm,r;lt;l,mytgl,m,ztz,?nztz_l
[7, 24, 58, 104, 162, 232, 318, 416, 526, 648 |

674 H3ag 1 i r2ratgt myty, mytsl r2e,, r2¢ 7 ma !

675 Hgq 1 2 r?rmtm,mmty,mmt,ljl,mytqjl,mztz,mztzl
[7, 24, 58, 104, 163, 237, 324, 423, 537, 664 |

676 Hyos 1 r2 tz,rgtgl,tgl,rgtljl,rgtz,rgtgl
[7, 24, 59, 106, 170, 246, 338, 442, 562, 694 |

677 Hgiq  (mz) r2 r2ep ey r2e e e 2 mgt L
[7,25,55,97, 151, 217, 295, 385, 487, 601 |

678 Hgig  (mz) r2 matyl maty, maty L mytyt r2e, myt!
[7, 25, 56, 98, 152, 218, 296, 386, 488, 602 |

679 Hyg1 1 7‘3 rgt;l,mzty,mzt;l,mytgl,Tgtz,mztz_l
[7, 25,57, 102, 159, 231, 317, 415, 529, 636 |

680 Hyeo 1 r2 I e R S T
[7, 25,57, 103, 163, 237, 325, 427, 543, 673 |

681 Hgig (mz) 7‘2 nLItgl,mmty,ant;l,nLyt;l,r%tz,'mIt;I
[7.25, 58, 101, 158, 228, 309, 404, 512, 630 |

682 Hyss 1 r2 matg, ity L, maty ,7-§t;1,mztz,it;1
17,25, 58, 102, 160, 231, 314, 409, 519, 640 ]

683 Hygs 1 r2 mztx,z‘tgl,mztgl,mytgl,rgtz,r?/tgl
17,25, 58, 103, 159, 230, 314, 408, 517, 639 |

684 Hyg1 1 r2 tx,rgtgl,tgl,mytgl,r?/tz,itgl
[7, 25,58, 103, 163, 238, 327, 428, 545, 673 |

685 Hygo 1 r2 maty, ity Lomatyt rZesl 02y, 2000
[7,25, 58, 10, 164, 237, 324, 423, 537, 662 |

686 Hy7s 1 r2 maty, ity Lomaty mytst mats, it 1
[7,25, 58, 105, 163, 234, 319, 416, 527, 650 |

687 Hyss 1 r2 itz bty r2es gt oty it
[7, 25, 58, 106, 165, 235, 319, 417, 529, 651 |

688 Hage 1 r2 to, 2tz et r2egt mats, it
[7, 25, 58, 106, 165, 239, 326, 425, 539, 666 |

689 Hygo 1 rz m;,;t;l,mmty,mzt;l,mytgl,ritz,rgtz_l
[7, 25,59, 106, 163, 239, 326, 425, 539, 666 |

690 Hyg1 1 r2 7-§t;1,mzty,mzt;1,myt;1,1-§tz,mzt;1

691 Hyg 1 2 mztgl,mmty,mmtljl,mytgl,mztz,it;l
17,25, 59, 106, 167, 240, 327, 426, 540, 666 |

692 Hyg1 1 r2 tx,rgtgl,tgl,mytgl,rgtz,itgl
[7, 25, 60, 106, 169, 244, 336, 440, 560, 692 |

693 Hygo 1 r2 r2eg by r2e el e2e et
[7, 25,60, 107, 163, 236, 321, 418, 529, 652 |

694 Haor 1 r2 to, 2t el 2 02, o2 1
[7, 25, 60, 108, 171, 249, 340, 441, 563, 699 |

695 Haga 1 r2 ity Loty rZes e o2 r2e 01
[7,25, 60, 112, 182, 270, 374, 494, 630, 782 |

696 Hgor 1 7‘3 'mwtgl,'mwty,myty,'ml-tgl,rgrztz,mzt;l
[7,25, 60, 112, 182, 270, 375, 494, 631, 782 |

697 Hgo3 1 r2 tz,r’;’tgl,tgl,r’;’tgl,rgrztz,rﬁt;l
[7,25,63, 114, 185, 271, 375, 494, 631, 782 |
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698 Hsos 1 2 R I R L s
17,25, 63, 121, 190, 278, 386, 506, 639, 791 |
699 Hyqq 1 r2 r2rpte, rote, ry Lt myty, maty, it !
(7,25, 65, 114, 175, 249, 341, 445, 361, 690 |
700 Hgy1 1 r2 rgrwtm,macty,mwt;l,myt,;l,mztz,it;I
[7, 26, 56, 98, 152, 218, 296, 386, 488, 602 |
701 H 2 241 t -1 o 2 o1
616 (mz) Ty rity s maty,maty T, myty ity myts
[7, 26,59, 104, 163, 234, 319, 416, 527, 650 |
702 Hgig  (mz) r2 to, 2t egt e2e iy, p2e 0t
[7, 26,59, 106, 164, 235, 320, 417, 528, 651 |
703 Hys4 1 r2 mztm,itl—,l,mztgl,itgl,mztz,itz—l
[7, 26,59, 106, 165, 236, 321, 418, 529, 652 |
704 Hyrg 1 rf 7nzt;,;,it;l,mztgl,rgtgl,rgtz,rztz_l
[7, 26, 60, 106, 164, 234, 320, 418, 528, 650 |
705 Hsog 1 i mztr,rﬁt;l,ngl,rfty,rﬁt;l,rgrzt;l
706 Hgq1 1 2 rgrl-tz,r%ty,rit;l,rmtgl,razctz,rmtgl
17,26, 60, 107, 166, 240, 327, 426, 540, 667 |
707 Hygs 1 r2 mytac,mmtajl,mytgl,mytgl,rgtz,itgl
17,26, 60, 107, 169, 244, 334, 437, 555, 686 |
708 H3pg 1 i mztm,rztgl,mztgl,mzty,mztgl,rflrzt;
17,26, 60, 109, 170, 243, 332, 433, 548, 675 |
709 Hy73 1 r2 maty, ity Lomaty b rZe maty, it !
[7, 26, 60, 109, 171, 247, 340, 444, 564, 696 |
710 Hy7p 1 r2 maty, ity Lomaty ity r2e,, p2e 00
[7, 26, 60, 109, 173, 250, 342, 446, 566, 698 |
2 2 2 2,1 2,—1 2 2,1
711 Hs11 1 Ty rzrmtm,w"uty,rutu ’T:ctu ,rutz,rutz
[7,26, 60, 111, 178, 262, 362, 478, 610, 758 |
712 H3zpg 1 i rgt;l,rgty,rgt;l,mzrz_ltz,rlzlrztz_l,mxrz_ltz_l
713 Hgq1 1 2 'rgrztz,rztz,r‘,:lt‘,zl,r:‘;t;l,rgtz,rit;l
[7,26, 61, 108, 167, 241, 328, 427, 54T, 668 |
714 Hygs 1 r2 rit;l,m,,;ty,mztal,mytgl,mztz,itzl
715 Hygg 1 2 r;t;l,mzty,m,ztgl,m,ytgl,rétz,rfltzl
[7,26, 61, 108, 169, 242, 331, 432, 547, 674 |
716 Hgis  (mz) r2 to, r2tg e my ity 21
717 Hsa0 1 rﬁ mztm,it;l,mztgl,riryt;l,mytz,mytz_l
[7,26, 61, 108, 171, 246, 337, 440, 560, 692 |
718 H3o3 1 i rztx,rgt;l,rgryt;l,mxtz,rnwtz_l,rgtz_l
[7,26, 61, 110, 174, 250, 342, 446, 566, 698 |
719 Hygs 1 r2 'nLg;t;l,vnzty,'mzt;l,'m.yt,;l,r%tz,it;l
[7.26, 61, 112, 181, 267, 369, 487, 621, 771 |
720 Hg11 (mz) r2 tz,rgt‘;l,t;l,rft;l,rgrztz,mzrzltzl
17,26, 61, 112, 181, 268, 372, 492, 628, 780 |
721 Hyso 1 r2 tz,'r‘gt;l,t;l,'rgt;l,ri'rztz,mztzl
17,26, 61, 113, 183, 270, 373, 492, 627, 778 |
22 Haos 1 i it;l,ty,tvjl,mxrzltz,r%rztzl,mzr;It;I
[7,26, 62, 109, 171, 247, 337, 439, 558, 688 |
723 Hyge 1 r2 r2te, r2tg b r2eg myt st mats, it !
724 Hy79 1 2 ot ety Loraty Lomyt L rS e, e T
[7,26, 62, 110, 174, 250, 342, 446, 566, 698 |
75 o 2 2,-1 —1 —1 .2 —1
616 (mz) rZ rity s maty, maty S, myty vyt mot]
[7,26, 62, 116, 187, 275, 379, 499, 635, 787 |
2 2,-1 2 -1 —1,—1 —1
726 Hgo4q 1 Ty roty ,ryty,rzrytu Ty t,q stz t,
[7,26,63, 115, 188, 274, 380, 498, 636, 786 ]
727 H3os 1 i 7-31;1,mzty,mzt; ,mIT';ltz,rz'r'zt;l,mzr;
728 Hgog 1 i rgtz,rgt;l,mmryty,rirytal,mxrytal,rgtzl
(7,26, 63, 116, 187, 275, 379, 499, 635, 787 |
2 =1 2 -1 —1,—1 -1
729 Hg 40 1 r2 ity h gty r2ryts s e my s, my e
730 Hg1p 1 2 rorata, Tote, gy Tty L raty Lorts vt L
731 Hgog 1 rﬁ Mytm,mxt;l,7nyt;1,myty,rf/rztz,ritz_l
[7,26, 64, 113, 81, 267, 370, 490, 626, 778 |
732 Hyso 1 r2 o, r2eg el e 2o e 2 e it
[7,26, 64, 114, 177, 253, 345, 449, 569, 701 |
2 2,—1 —1 —1 1
733 Hyge 1 r2 ety b omaty, matst mytst mats it
734 Hyrg 1 2 r%tgl,mmty,mztgl,mytal,rgtz,r?/tzl
17,26, 64, 117, 188, 275, 378, 498, 634, 786 |
735 Hgog 1 r2 mmtgl,mmty,myty,mmtljl,r%rztz,rgtgl
[7, 26, 64, 120, 191, 279, 383, 503, 639, 791 |
736 Hyss 1 r2 maty, ity Lomaty ity rZeaty p2epe 0t
17,26, 65, 114, 177, 251, 343, 447, 566, 697 |
737 Hsyp 1 r2 r2rgty, r2ty, r2e e 2ol 12, p20 00
[7,26, 65, 121, 192, 280, 384, 504, 640, 792 |
738 Hygg 1 r2 mztm,itl—,l,mztgl,n;l,rztz,rz—ltz—l
[7, 26, 66, 127, 196, 284, 389, 500, 643, 795 |
739 Hs11 1 rg rzrwtw,thw,Tz_ltgl,rgty,rgtz,rytz_l
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[ 7,27, 61, 108, 167, 241, 328, 427, 541, 668 |
740 Hyg1 1 r2 r?t*l,mzty,mztgl,mytgl,rgtz,itgl
17,27, 62, 112, 173, 251, 343, 447, 567, 699 |
741 Hyrr 1 r2 r%t;l,r%ty,r%t;l,rgtqjl,mztz,itzl
742 Hyog 1 2 rif;l,rity,rfltqjl,rét;l,rétz,ritzl
[7,27, 63, 110, 172, 248, 338, 440, 559, 689 |
743 Hyuge 1 r2 r2ep bt e 2y r2el e2es ity it )
744 Hyo7 1 Tﬁ ﬁt;l,T‘f’ty,Titgl,w"itgl,ritz,ritz_l
[7,27,63, 111, 175, 251, 343, 447, 567, 699 |
745 Hgi7 (mz) 2 mxtz_lymmtyymzt;lymytglv“zv““zfz_l
[7,27,63, 115, 185, 272, 376, 496, 632, 784 |
746 Hgo3 1 r2 tz,'rgt;l,t;l,rft;l,1-12/7-ztz,'r~12/t;1
[7.27, 64, 112, 176, 252, 344, 448, 568, 700 |
747 Hyg1 1 r2 rgtgl,mzty,mztgl,mytgl,rgtz,it;l
17,27, 64, 117, 187, 274, 378, 498, 634, 786 |
748 Hgso7r 1 r2 matyl maty, matymyts b rZeats mat !
17,27, 65, 113, 174, 249, 34T, 445, 561, 690 |
749 Hyq1 1 r2 rzrwtm,mxty,myty,mxtgl,mztz,itgl
(7,27, 65, 115, 178, 254, 346, 450, 570, 702 |
750 Hyrs 1 r2 it;l,m,mty,m,mtgl,m,ytqjl,mztz,it;I
2 e — 1 —T —T 2 2, —1
751 Hugs 1 r2 ity L maty, maty L omyt T ety rot
[7,27, 65, 119, 191, 279, 383, 503, 639, 791 |
752 Hgop  (mz) r2 matyt maty, myty, maty L r2rats, meraty !
[7,27, 65, 121, 192, 280, 383, 505, 640, 792 |
2 2 —1,-1 —1 1
753 Hgq1 1 Ty rirete, rots, vyt ,mytu ,mztzy, ity
[7,27, 65, 122, 193, 281, 385, 505, 641, 793 |
754 Hgos 1 r2 7'12/t;1,7'12/ty,7'3t171,7'§t;1,7'3257'ztz,1'1217'zt;1
755 Hsog 1 2 raty Loty oty L orat ety T T
17,27, 66, 117, 186, 273, 376, 496, 632, 784 |
756 Hgos 1 r2 r2ep bty 2o e e 2y, 200
[7,27, 68, 119, 189, 276, 379, 499, 633, 787 |
757 Hgor 1 r2 mzt,;l,mzty,myty,mztgl,r%rztz,i ot
[7,28, 63, 110, 171, 244, 333, 434, 549, 676 |
758 Hzps 1 i o, ity Lol ity ity r2ege st
[7, 28,63, 110, 173, 248, 339, 442, 559, 638 |
759 Hsoy 1 r2 to, r2tg e e 2ryes 02 r2e 0t
[7,28, 63, 113, 176, 252, 344, 448, 568, 700 |
760 Hyrs 1 r2 it;l,rity,r%t;l,rgtgl,mztz,itz_l
761 Hyrqg 1 2 it L oty et L2t L 2, rZe L
[7,28, 64, 112, 176, 252, 344, 448, 568, 700 |
762 o 2 2,—1 —1 —1 2,—1
615 (mz) r2 rityomaty, maty L omytotits, r2e ]
763 Hzog 1 i roraty oraty, rot, L omyto L rT, rTe L
[7,28, 64, 113, 177, 254, 346, 450, 570, 702 |
764 Hsq1 1 r2 rfractm,mmty,mwtgl,mytgl,uz,ngl
[7,28, 65, 113, 176, 251, 343, 447, 566, 697 |
2 2 2 2 2,—1 2 2,1
765 Hs11 1 r2 riraty, raty oty rat,t r2t, 2t
[7,28, 65, 115, 183, 269, 372, 492, 628, 780 |
766 Hase 1 r2 I e T I ST
[7,28, 65, 118, 188, 275, 379, 499, 635, 787 |
767 o 1 2 —1 -1 —1 .2 2,—1
529 Tz myty, mgt, =, myt,, ,myt,u ,Tuthz,r,utz
[7, 28, 66, 119, 188, 275, 378, 498, 634, 786 |
768 H 1 -2 t-1 t 71 ol 2ty r2e 1
529 rZ Mgty =, mpty, mat, ©, myt, T,y Ttz Tyt
[7, 28, 66, 120, 191, 279, 383, 503, 639, 791 |
769 Hyzg 1 r2 R R R L P TR
[7, 28, 66, 121, 192, 280, 384, 504, 640, 792 |
770 Hgog 1 i r?t;l,mzryty,ri'ryt,ljl,mzrytal,mztz,mztzl
(7,28, 67, 121, 192, 280, 384, 504, 640, 792 |
771 Hyue 1 r2 to, r2tol e L rgt,ljl,rztz,rzltgl
[7, 28, 67, 123, 194, 282, 386, 506, 642, 194 |
72 Hs40 1 r2 it;l,ryty,rirytgl,r; tqjl,mztz,mztzl
[7,28, 68, 122, 195, 281, 387, 505, 643, 793 |
X 1 1 —1 2 -1 —1,—1
773 H3ps 1 i ity T ity ity T mery Tty ryraty T, mgr, Tty
774 H3ag 1 i mzrztz,rﬁrrtgl,mzrztgl,mytu1,r§tz,rﬁtz_1
[7, 28, 68, 123, 194, 282, 386, 506, 642, 194 |
775 Hgog 1 rz rft;l,ryty,rzrytgl,r,‘jltu1,r§tz,rgtz_l
776 Hgq1 1 2 r?']'xt:,;,r:,;tz,r;lt;l,mytgl,itz,itzl
17,28, 68, 127, 196, 284, 387, 509, 644, 796 |
777 Hgq1 1 r2 rgrztz,ra;tz,rglt;l,rit;l,rgtz,rgtgl
17,29, 68, 120, 189, 276, 379, 499, 635, 787 |
778 Hgor 1 r2 mmt;I,mmty,mxtvjl,mytgl,r,ﬁrztz,itgl
17,29, 69, 124, 195, 283, 387, 507, 643, 195 |
779 H 1 2 t-1 t v tol 2t 2t
496 T maty L maty, mgty L mytst riraty, rarat;
780 Hs1q4 1 2 maty L omaty, maty Lomyty Doraty, vt T

[7,30,67, 121, 192, 280, 384, 504, 640, 792 ]
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781 He11 (mz)

3
s

o=
tx, thz

Tt rﬁt;l, rﬁrztz, magraty L

[7,31,69, 124, 195, 283, 387, 507, 643,795 ]
782 Hgoo (mz)

maty L, maty, mmtgl,mytgl, rgrztz, maraty

1

12

[7,23,51,91, 143,207, 283, 371, 471, 583 ]
783%,

[7,23,52,95, 151, 219, 300, 395, 503, 623 ]
784%,

[ 7,24, 56, 102, 160, 232, 318, 416, 528, 654 ]
786%,

[ 7,24, 56, 105, 173, 260, 364, 484, 620, 772 ]
785%,

[7,24,57, 104, 164, 239, 327, 428, 544, 673 |
787*,

[ 7,24, 58, 106, 165, 240, 330, 431, 547, 678 ]
788%*,

[7,25, 58,107, 169, 243, 332, 435, 552, 683 ]
789%,

[7,25,59,107, 169, 245, 335, 439, 557, 689 |
790%,

[7.25,59, 109, 173, 249, 339, 443, 561, 693 ]
1%,
[ 7,25, 60, 109, 169, 242, 331, 435, 551, 679 ]
793%,
[ 7,25, 60, 109, 170, 245, 335, 439, 556, 687 ]
795%,
[7,25,60, 109, 171, 246, 335
794%,
[ 7,25, 60, 109, 172, 249, 339, 443, 561, 693 |
796%,

439, 556, 687 ]

[7.25,60, 111, 174, 249, 339, 443, 561, 693 |
97%,

[7.25,61, 116, 188, 276, 380, 500, 636, 788 ]
792%,

[7,26, 62,115, 185,272, 376, 496, 632, 784 |
«

[7,26,63, 117, 188, 276, 380, 500, 636, 788 ]
799*, 800*, 801*, 802*,

[7,26, 64, 119, 190, 279, 383, 502, 639, 791 ]
803%*,

[7,27,63, 111, 173, 249, 339, 443, 561, 693 ]
04%,

[ 7,27, 65, 120, 192, 280, 384, 504, 640, 792 ]
805%,

[ 7,27, 66, 120, 189, 276, 380, 500, 636, 788 ]
806*, 807+, 808*, 809*,

[ 7,27, 66, 124, 197, 284, 388, 508, 644, 796 ]
810%,

[7,29, 69, 124, 196, 284, 388, 508, 644, 796 ]
811%, 812%, 813*, 814%,

[ 8,26, 56,98, 152,218, 296, 386, 488, 602 ]

783 Hzyg — (my,r2)

2

2 2 —1 —1
rytm,rztz,mztz y Tty

2 2,—1
,rzty,rzty N

myt,

[ 8,26, 60, 106, 164, 234, 320, 418, 528, 650 ]

784 Hygg (my, r2)

rgtw, 2ty maty L, r2t
r2ryt; !

-1 .2 2,—1
x Tty Tty

[8,27, 60, 109, 176, 261, 364, 484, 620, 772 ]

785 Heggo (ma)

maty, mgty L, mytgl,r
-1
Tutz

grztz, maory Yy, r2e]

—1

s

[8,27,61, 108, 167, 241, 328, 427, 541, 668 |

786 Hggo (mz)

2 —1 —1 -1 .2
rztw,mwtw,mytz ,7nwtz ,7nyty ,rytz,

r2¢7 1

[ 8,27, 62,109, 171, 246, 336, 438, 555, 685 |

787 H3gg 1

my

itg, r2tp, 2t metst myty, r2e 01,

mato L

[ 8,27, 63,110, 172, 248, 338, 440, 559, 689 |

788 Hggz (ma)

N

ity r%t:, r2t; 1, r;‘;tgl, mytgl,r%ltz,

’l‘g.t7

[ 8,28, 63, 113, 176, 252, 344, 448, 568, 700 ]

789 Hgg3s (mg)

itz,Tth,rgtgl,TQt_l Tity_l

2
¥ vtz yTytzs
r2t7

[ 8,28, 64, 112, 176, 252, 344, 448, 568, 700 |

790 Hra9 (my, r2)

r%tw, r2tp, my

my

-1 2,—1
e 2 Trly ’

2y, mzt;:l

t_1

[ 8,28, 64, 114, 178, 254, 346, 450, 570, 702 |

791 Ha7g 1

itg, T2tg, T2ty L maty L myty, 7~§t;1,

y
r2e71

[ 8,28, 64, 117, 188, 276, 380, 500, 636, 788 ]

792 Hr7s0 (my,mz)

ma:tgl, myty, myt;1,T2T212w Mmzrztz, merzty

v
rats L

8,28, 65, 113, 174, 249, 341, 445, 561, 690 ]

793 Hgqp 1

r2rpty, mpty, myty, mmtgl

syt imats,
itz L

[ 8,28, 65,113,176, 251, 343, 447, 566, 697 |
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2 2 2 2,—1 . 2,—1 2

204 Hs1q N )2 rgrztlz,ryty,rmty,ryty gty etz

# ret,
vtz
8,28, 65, 113, 176, 252, 344, 448, 568, 700 ]

2 =1 2 =1 2,—1
roty, it , it roty, it ,rot 5

795 Hagy 1 my e vz Ty 0ty
rorat
Yy Z 'z

8,28, 65, 113, 178, 254, 346, 450, 570, 702 ]

2 2,—1 -1 2,—1
206 Hars ) s rote, mate, Toty omaty tomyty, rgto
ryrzt;1
[8.28, 65, 115, 178, 254, 346, 450, 570, 702 ]
2,—1 ,2 —1 ,—1
r2e b r2ey o myty,mets o m s,
797 H m m r z - Y
682 (my) @ r%tz_l
[8.29, 66, 119, 188, 275, 378, 498, 634, 786 |
2 —1 -1 .2 —1 2,—1
rote, myt ymyt s TroTraty, My ty, rot
798 H, m r 3 T Y Y z Tz
690 (ma) r%f,;l
[8.29, 66, 119, 189, 276, 380, 500, 636, 788 |
2,—1 .2 2,1 1,2
799 Hiss ) 2 r2el 2y, ottt rdrats,
z matT L
2,1 .2 2,1 ;1,2
2 r2to Sty by, 2ttt 2,
800 H 1 r Y Y Y
503 z 21
. Hggn j 2 Mty L, maty, myty, 7nzt;1, 7nyt;1, rjrztz,
z m,zt71
802 H 1 2 mzfzymytz,mwt,;l,mytgl,mytgl,r;rztz,
529 z r%tgl
[8.29, 67, 121, 192, 280, 384, 504, 640, 792 ]
w e s i ety rats 2raty L, Syt mats,
3 =1
it
[8,30, 66, 114, 178, 254, 346, 450, 570, 702 |
2 2 -1 ,2,—1 .2 -1
2 ) r2tg, 2ty maty Lor2t st r2ty mot 1
804 H (my, r2) i y
750 YT Téthfl
[8.30, 68, 123, 194, 282, 386, 506, 642, 194 |
-1 ,2 1.2 —1
tot 2, R ta, tz, ;1
805 Hr7s0 (my, mz) 7'3 mm—xl Tzty, Moty TyTzlz, MeTztz, MgTat,
rat
[8, 30, 69, 121, 190, 277, 380, 500, 636, 788 ]
206 Has . 2 r?t;l,rgty,ty,rgtgl,tgl,rirztz,
z
»] o1 =1 2.
807 Hgoz 1 r2 sTtys by, Tty Tty T Ty et
z
=T =T —T .2
5 ty, ty, t s t s ty,
808 Hgor 1 r2 Maty, Myty, Maty = Myty - Tyrztz
=T —T .2
smgty, myty, mgt "~ ,myt ", roryts,
809 Hgag 1 r2 ey YTy ety vy o TyiErE
[8, 30, 69, 126, 196, 284, 388, 508, 644, 796 |
810 " . . r2rpty, rate, raraty Loy gt r2e s r2 e,
511 r%tz_l
[8. 32,70, 125, 196, 284, 388, 508, 644, 796 |
: —1 —1 -1 .2
311 Heoa (7‘5) 7‘3 ity, Myte, myt, =, mgt,, ,'myty s rxTztz,
ot
) pj T,—1 ,2,— 1 2,-1 .2
2 2 ritg, rite, rot ,rot ,rat ,rarytsy,
812 Hggg (ry> rs rjt71 Y x T y'a xty T
P ) 7T ;1,2
o3 Hory (ma) , TSty TSty by, TSt b sty
magrat,
mat o L, maty, myty, met, L, myt, L, r2r,ts,
814 Hg22 (mz) r z v ¥ vy ¥
mgraty

13

[6,19, 44, 83, 134, 196, 272, 361, 460, 573 ]
*

[ 6,19, 44, 84, 138, 201, 272, 357, 460, 577 |
815%,

[ 6,20, 45,78, 121, 176, 238, 310, 395, 486 ]
817%, 818%,

[ 6,20, 45, 80, 125, 180, 245, 320, 405, 500 |
819%, 820%,

[6,20,47, 85, 132, 191, 261, 340, 431, 533 |
821%,

[ 6,20, 47, 87, 137, 195, 263, 343, 434, 535 |
825%,

[ 6,20, 47, 87, 139, 203, 280, 370, 471, 585 |
823%,

[6,20,47, 87, 141, 211, 292, 382, 486, 602 |

22%,

[6,20,47, 87, 141, 211, 297, 397, 509, 635 ]
826%,

[ 6,20, 47, 89, 147,216, 292, 384, 496, 615 |
824%,

[ 6,20, 49,95, 154,221, 296, 386, 492, 607 |
827%,

[ 6,20, 52, 105, 170, 243, 329, 429, 544, 675 ]
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828%,
[6,21, 50,90, 143, 212, 290, 381, 490, 606 |
829%,
[6,21,51,93, 146, 214, 293, 383, 489, 605 |
830%,
[6,21,52,97, 152, 218,295, 386, 492, 607 |
831%,
[6,21,52,99, 159, 229, 307, 401, 513, 631 |
832%,
[6,21,53, 103, 168, 245, 331, 431, 546, 675 |
35%,
[6,21,53, 104, 169, 243, 329, 429, 544, 675 |
833+,
[6,21,53, 106, 169, 236, 320, 421, 534, 661 |
834%,
[6,21,53, 107, 173,243, 327, 433, 555, 682 |
836%,
[6,21,54, 107, 172,243, 327, 433, 555, 682 |
837+,
[6,21,58, 112, 175, 249, 336, 440, 559, 690 |
38,
[6,22, 53,95, 149, 217, 295, 386, 492, 607 |
839%,
[6,22,54,97, 153, 225, 305, 399, 511,629 |
840%,
[6,22,55, 100, 156, 228, 315, 414, 527, 655 |
842%,
[6,22,55, 106, 166, 237, 325, 427, 543, 673 |
847%,
[6,22,55, 107, 176, 255, 345, 447, 563, 694 |
Sa4
[6,22,56, 102, 157,227,307, 401, 513, 631 |
841%,
[6,22,56, 105, 166, 240, 327, 428, 544, 673 |
845%,
[6,22,56, 106, 165, 237, 325, 427, 543, 673 |
849%,
[6,22,56, 107, 166, 234, 320, 421, 534, 661 |
843+,
[6,22,57, 108, 170, 244, 333, 436, 552, 683 |
846%,
[6,22,57, 109, 174, 250, 337, 439, 556, 687 |
850%,
[6,22,58, 109, 171, 246, 334, 436, 552, 682 |
848%,
[6,22,59, 111, 170, 243, 332, 434, 550, 680 |
851%,
[6,23,56, 101, 159, 232, 319, 420, 535, 664 |
852%,
[6,23,56, 107, 173, 249, 339, 442, 559, 691 |
853%,
[6,23,58, 108, 171,246, 335, 439, 557, 689 |
854%,
[6,23,58, 109, 173, 251, 343, 445, 561, 693 |
855%,
[6,23,58, 110, 177, 254, 343, 445, 561, 693 |
856%,
[6,23,59, 114, 180, 252, 339, 443, 561, 693 |
857%,
[6,23,60, 112, 175, 250, 339, 443, 561, 693 |
858%,
[6,23, 60, 114, 177, 250, 339, 443, 561, 693 |
859%,
[6, 24,56, 100, 159, 232, 319, 420, 535, 664 |
860%,
[6,24,59, 110, 171,243, 332, 435, 552, 683 |
861%,
[6,24, 60, 108, 169, 245, 335, 439, 557, 689 |
862%,
[6,24,60, 109, 171, 247, 337, 441, 559, 691 |
863+,
[6,24,60, 111, 173, 247, 337, 441, 559, 691 |
864*, 865%,
[6,24,60, 113, 177, 250, 339, 443, 561, 693 |
866,
[6,24,61, 112, 172,245, 335, 439, 556, 687 |
867%,
[6,24,62, 112, 173,249, 339, 443, 561, 693 |
368*,
[6,24,62, 114, 175, 249, 339, 443, 561, 693 |
869%,
[6,24,62, 115, 177, 250, 339, 443, 561, 693 |
70+,
[7,23,52,95, 150, 216, 293, 381, 485, 603 |
815 Hyio 1 r2rg rgrxt;:l,myty,rft;l,rgltal,rmtz,mztgl
[7,23, 52,95, 150, 218, 301, 393, 497, 619 |
816 H 1 r2rp mptsl myty, r2t el e et
413 2"T wly s Myly, Tty Ty "ty s Taxlz, Mzt
[7, 24, 52, 90, 141, 202, 273, 358, 452, 556 |
817 Hagg 1 r2rg rzrztgl,mzrzty,it;l,mzrmt; S marpty, mayrgty !
[7, 24, 52, 01, 143, 204, 276, 362, 457, 563 1
818 Hyo00 1 rng mmt;l,mzrzty,it;l,mzrztgl,mzrztz,mzrztz_l
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(7,24, 53,93, 145, 208, 283, 369, 467, 576 |

819 Hagg 1 r2rg it;l,mzrzty,itgl,mzrxt; Smargty, margty !
(7,24, 53,94, 147, 210, 287, 375, 474, 584 |

820 Hggg 1 r2ry r%rztgl,mzr:,;ty,it;l,mzrthjl,mzrmtz,mzrxtzl
(7,24, 54,95, 148, 213, 288, 376, 477, 588 |

821 Hyig 1 r2ry mmt;I,r;Ity,rgtgl,r;I Lorgty, rpty !
[7, 24, 54,96, 152, 221, 301, 395, 501, 618 |

822 Hyor 1 r2ry  rl2rgptyl ey r?t;l, Srats, ety
[7, 24, 54, 98, 154, 222, 307, 400, 504, 630 |

823 Haggs 1 r2rg mzt‘;l,r%ty,itqjl,mzrmi; S margty, r2t )
[7, 24, 54, 98, 156, 225, 306, 402, 510, 629 |

824 Hsgy 1 r2rg rgrzt;l,rity,it;l,mzrzt;l,mzrztz,rit;l
[7, 24, 55,99, 154, 219, 298, 389, 493, 610 |

825 Hy10 1 7‘37‘;3 r%rmtzl,rglty,rgtgl,r; ,ul,mvtz,rmtz_l
[7, 24, 55,99, 157, 231, 320, 423, 543, 677 |

826 Hy14 1 rgrm it;l,rglty,th,‘Tl,r; l,rztz,rztz_l
[7, 24, 56, 103, 161, 227, 306, 401, 506, 623 |

827 Hyig 1 r2rg 'NLIt;l,7nyty,'nL:,;'r';lt;l,'myt;l,vnzrztz,mzt;l
[7.24, 60, 112, 175, 249, 337, 438, 557, 689 |

828 Hyoo 1 r2rg rztz,myty,mzr;lt,‘jl,mytal,mzrztz,mztzl
[7,25,56,99, 157, 226, 307, 405, 512, 631 |

829 Hags 1 r2ry mmtgl,rgrxty,mzrmt; ,mzrmtz,rgrmtgl,rgtgl
[7, 25,57, 100, 136, 225, 305, 399, 503, 622 |

830 Hyz 1 m2re matgl marg Lty myty, e Mg gty margt !
[7, 25, 58, 103, 159, 226, 306, 401, 506, 623 |

831 Hypp 1 r2re  rZrgtzl omyty marg el mytgl mp gty mat 7!
[7, 25, 58, 106, 166, 234, 316, 416, 524, 644 |

832 Haipr 1 r2re matgl rZey rZrgtgt r2e p2rpt,, p2e 00
[7,25, 60, 111, 175, 249, 337, 438, 557, 689 |

833 Hyoo 1 Tfrm T‘Etz,myty,mmr;ltgl,mzrrtz,mztz,mztz_l
[7,25, 60, 113, 172, 243, 332, 433, 548, 674 |

834 Hyo09 1 rgrw rftz,rgty,rgrw ul,rgtgl,rzrwtz,rgtz_l
[7,25, 61, 111, 177, 253, 343, 447, 566, 698 |

835 Hypig 1 r2rg maptzl r2ty, rzt;l, 'r';ltzjl, rats, 1',‘2/t;1
17,25, 62, 116, 177, 249, 344, 452, 567, 694 |

836 Hyis 1 r2rg it;l,myty,mzr;%;l,mytljl,mxrztz,mztgl
17,25, 63, 115, 177, 249, 344, 452, 567, 694 |

837 Hyo4 1 r2ry r%rzt; Smyty, mary t;l,mytqjl,mmrztz,mzt;
17,25, 65, 114, 178, 251, 343, 448, 567, 699 |

838 Hyo7 1 r2rg rzrwtw*l,rgty,rgtljl,r,;lt;l,rmtz,r?/tgl
[7, 26, 58, 101, 158, 226, 306, 401, 506, 623 |

839 Hyio 1 r2re rZrgtzl marg ey, myty, rg e rats margt 7!
[7, 26,59, 103, 163, 233, 315, 415, 523, 643 |

840 Hgoy 1 r2rg rgrwtgl,r%rmty,mzrztgl,mzrztz,r%rzt,;l,rgtgl
[7, 26, 61, 106, 164, 234, 316, 416, 524, 644 |

841 Hsgq 1 r2re r2rptzl 2ty r2epest 2o e 2ep,, 20t
[7, 26,62, 107, 168, 243, 332, 433, 551, 630 |

842 Hsgs 1 Tirm mgt, ,rirzty,it;l,mzrmtgl,mzrwtz,rgrmtz_l
[7,26, 62, 112, 170, 243, 332, 433, 548, 674 |

843 Hyo09 1 rgrm rftz,rgty,r%rztgl,r%rztz,ritz,'ritz_l
[7,26, 62, 114, 181, 257, 349, 451, 571, 702 |

844 Hyi3 1 r2ry  maty t mary Lty myty, 7~§t;1, 7'12]tz, marpty !
[7.26, 63, 111, 174, 249, 338, 441, 559, 688 |

845 Hyi3 1 r2rg mzt;I,mzrglty,rgt;l,r:;lt;l,rztz,mxrztzl
17,26, 63, 112, 175, 230, 341, 444, 563, 694 |

846 Hggy 1 r2ry rgrmtgl,r%rmty,ital,mzrl-t; ,mzrxtz,rﬁrmtgl
[7, 26,63, 11, 175, 251, 343, 447, 367, 699 |

847 H3gg 1 r2rg it;l,r%ty,r%ract;l,rit;l,rgrztz,rztzl
[7,26, 64, 112, 175, 250, 341, 444, 562, 692 |

848 Hyp 1 r2re  rZrgtzl mgrg ey, oZe s gty mprgt !
[7,26, 64, 113, 175, 251, 343, 447, 567, 699 |

849 Hzgp 1 r2re  r2rptzl r2ty r2rptsl r2es o 2ege,, 200t
[7, 26, 64, 114, 179, 254, 344, 448, 568, 700 |

850 Hyo0 1 r2rg  mgty ,mz»«z:y,ugl,nz,u;l,mzrz:z—l
17,26, 65, 113, 174, 249, 339, 442, 560, 690 |

851 H3gg 1 7‘37’1- rfTItgl,szIty,itgl,itz,itz_l,mzrlvtz_l
[7,27, 62, 108, 170, 245, 335, 438, 556, 687 |

852 Hyo1 1 r2rg mgtyl, 7-37-zty, 1'57'It171 , 7-§t;1, 'r'?l'r':,;tz, 'r'g'r'zt;l
17,27, 62, 114, 178, 254, 346, 449, 569, 701 |

853 Hyog 1 r2rg rztz,r%rzty,r?/rthjl,r%rztz,rf/rztz1,r§t;1
17,27, 64, 113, 177, 252, 344, 448, 568, 700 ]

854 Hyyg 1 r2rg mzt;I,mzr;Ity,mIrglt,‘jl,mytal,mxrxtz,mzrzt;
17,27, 64, 114, 178, 236, 348, 430, 570, 702 |

855 Hyoo 1 r2rg rztx,mmr;%y,mwr;%;l,mwrxtz,mmrxtgl,mztgl

[7,27, 64,115, 181, 256, 348, 450, 570, 702 ]
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856 Hags 1 r2rg mzt;I,rg'rzty,it;l,itz,rgrztzl,rgtzl
[7, 27, 65, 118, 181, 254, 346, 450, 570, 702 |

857 Hyio 1 r2rg rgrmtgl,mxr;lty,myty,rgtgl,rgtz,mmrwtgl
[7, 27,66, 115, 179, 254, 346, 450, 570, 702 |

2 2 -1 .2 2,—1 —1,—1 2,1

858 Hyio 1 r2re rargtptorZey, r2e b e tel rpt 27

[7, 27,66, 117, 179, 254, 346, 450, 570, 702 |
2 -1 2 2,—1 —1,—1 2,1

859 Hyig 1 r2rg itz l orZey rZesl st rgts r2e 0
[7, 28, 61, 108, 170, 245, 335, 438, 556, 687 |

860 Hagy 1 r2re  rZrgtzt o rZegty r2rptst r2est rZrpts, r2rg st
[7, 28, 64, 115, 176, 252, 344, 448, 568, 700 |

861 Hsgg 1 r2rg n;l,mzrzty,itgl,nz,uz—l,mzrztz—l
[7, 28,65, 112, 176, 252, 344, 448, 568, 700 |

862 H. 1 r2r r2rpt=  mar= by, meprs 1t mytT L, myrats, mprgts L

404 Sre  ryTaty s mary by, mary ty,myty S, maretz, mprety

[7, 28,65, 113, 177, 253, 345, 449, 569, 701 |

863 Hyog 1 r2ry 2ty 1'31'Ity, 7~12]7~1t171, 1':2Et171 R 7%7-th, 7-31-zt;1
[7,28, 65, 115, 177, 253, 345, 449, 569, 701 |

864 Hzgg 1 r2rg it;l,r%'rzty,rzrzt;l,r%t;l,rgrxtz,rgrzt;

865 H3g1 1 g rﬁrxtgl,rf/rmty,rﬁrxtgl,ritgl,rﬁrxtz,rf/rmtgl
[7, 28,65, 117, 179, 254, 346, 450, 570, 702 |

366 H 1 2 2. -1 —1 —1,—1 =1 —1

402 rire rlrgtplimergtty merg et myts marats, moraty

[7, 28, 66, 115, 176, 252, 344, 448, 568, 700 |

867 Hggg 1 r2rg r%rztgl,mzrzty,itgl,uz,u,;l,mzrztgl
[7, 28, 67, 114, 178, 254, 346, 450, 570, 702 |

868 Hyoo 1 Ty rgtz,mmr;lty,mzr;ltgl,mytgl,WLsztz,mzrztz_l
[7, 28,67, 116, 178, 254, 346, 450, 570, 702 |

869 Hyis 1 T T it;l,mwr;l y,mzrgltal,nlyt,il,mzmvtz,mxrmtz_l
[7, 28,67, 117, 179, 254, 346, 450, 570, 702 |

870 H3g4 1 rgrz rgrztgl,rgrrty,it;l,itz,rgrztz_l,rgtz_l

14

[7,24, 54,95, 149, 217, 295, 386, 492, 607 |
871%,

[ 7,24, 55,99, 156, 226, 308, 404, 514, 636 |
872%

[7,24, 55,99, 156,227,311, 408, 519, 643 |
873%,
[ 7,24, 56, 103, 163, 235, 320, 419, 531, 656 ]
4%,
[ 7,24, 56, 103, 165, 241, 329, 429, 544, 675 ]
875%,
[ 7,24, 56, 105, 169, 242, 327, 433, 555, 682 |
876%,
[ 7,25, 56,98, 155, 224, 304, 400, 507, 626 |
77,

[7,25,57,99, 155,227, 307, 401, 513, 631 |
878%*,

[7,25,57,100, 157, 229, 312, 408, 519, 642 ]
879*

[7,25,57,102, 161, 233, 318, 417, 529, 654 ]
880%,

[7,25,57,103, 163, 237, 325, 427, 543, 673 |
887,

[ 7,25, 58,103, 162, 239, 330, 429, 541, 672 ]
881%,

[ 7,25, 58,104, 163, 234, 320, 421, 534, 661 ]
883%*,

[ 7,25, 58, 104, 163, 235, 320, 419, 531, 656 ]
882%,

[7,25,58, 104, 163, 237, 325, 426, 541, 670 ]
884,

[7,25,58, 105, 166, 241, 330, 433, 550, 681 |
890%,

[7,25,59, 106, 164, 235, 320, 419, 531, 656 ]
8857, 886%,

[ 7,25, 60, 108, 168, 242, 329, 431, 547, 675 ]
888%*,

[ 7,25, 60, 109, 170, 245, 334, 436, 552, 682 ]
889%,

[7,25,62, 111, 172, 249, 339, 443, 561, 693 ]
91°%,

[7,25,63, 113, 173, 249, 339, 443, 561, 693 ]
892%,

[ 7,26, 60, 105, 163, 235, 320, 419, 531, 656 |
8937, 894*, 895, 896*,

[7.26,61,107, 167, 242, 329, 431, 547, 675 ]
897*, 900%,

[7,26,61, 108, 168, 243, 332, 435, 552, 683 ]
902*, 903*,

[7,26,62, 109, 168, 243, 332, 434, 550, 680 ]
898*, 899%,

[7,26, 62, 110, 170, 245, 335, 438, 554, 685 ]
901%,

[7,26,62, 110, 172, 249, 339, 443, 561, 693 ]
904, 905%, 906*,

[7.26, 63,112, 173, 249, 339, 443, 561, 693 |
907*, 908%,

[7,26, 63,113, 175, 250, 339, 443, 561, 693 ]
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909%, 910%,
[ 7,27, 60, 104, 163, 235, 320, 419, 531, 656 ]
911%,912%,
[7.27. 61,107, 168, 243, 332, 435, 552, 683 |
915%, 916%,
[7.27. 62, 108, 168, 243, 332, 434, 550, 680 ]
913%, 914%, 917+,
[7.27. 62,109, 170, 245, 335, 439, 556, 687 ]
918%,919%,
[7.27.63, 111, 173, 249, 339, 443, 561, 693 |
0%,
[7.27.65, 113, 173, 249, 339, 443, 561, 693 |
921%,922%, 923%, 924%, 925%, 926*,
[7.28, 65, 112, 173, 249, 339, 443, 561, 693 |
927+, 928*, 929%, 930%, 931%, 932%,
[7.29.65, 111, 173, 249, 339, 443, 561, 693 ]
933%, 934%,
[8.27. 58, 101, 158, 226, 306, 401, 506, 623 ]
1 2,—1 -1 -1 —1,—1
smyty, ot myt tz,m 71,
871 Hgso (mzrg) my Mmyly, Tty “myty =Ty Ttz MaTy Tty
[8.27.59, 104, 163, 234, 318, 416, 526, 650 |
; 2 -1 2,—1 -1
872 Hgsg 1 ma ”z,:zltz,mxtm smyty, rityt mytot
myt
[8.27. 60, 106, 166, 240, 326, 426, 540, 666 |
) 2 —1 2,—1 -1
873 H370 1 ma ztzx,:‘ftz,mmtz ,myty,rmty ,Myty N
rZt
[8.27. 61, 109, 169, 242, 329, 429, 542, 669 ]
2,—1 -1 2,—1 -1
matg, r2t ot mpt L myty, r2t s my e
874 Hgzgg 1 ma oy zte Yy Trty yty
r,utz
[8.27.61, 109, 173, 249, 337, 438, 557, 689 |
2 -1 -1 .
875 Hysy 1 r2ry thzignyfy’mzrz smytyt, myrats, mats,
myt
[8.27. 63, 113, 176, 249, 344, 452, 567, 694 |
2, ,—1 2,—1 -1 -1 —1,—1
ty ty,rzt, T, ty oTx tzs z tz
876 Hgsa (mzrg) ma Tiqul Myty, Toty Tyt Ty Tty myry Tt
rott
[8.28.59, 104, 163, 231, 316, 412, 519, 643 |
2 2,—1 -1 2,—1 -1
§77 Haso 1 e rztx;;ytm smgty tomyty, ratst myto
myt
[8, 28, 60, 104, 164, 234, 316, 416, 524, 644 |
-1 .2 =1 2,1 -1 2 -1
mgt roty, it ,rat My tz,rorgpt N
878 Hgag (mzre) mg wle o Tafy ity D Taty L MmaTe Ttz TiTels
mar, "t
[8.28., 60, 105, 165, 236, 321, 420, 531, 655 ]
2 =1, 2,—1 2,—1 —1
879 Hsso 1 ms thzilltw s TEty ,myty,rzt,y ,myty B
mt
[8.28. 61, 108, 169, 242, 329, 429, 542, 669 |
2 =1 . 2,—1 2,—1 —1
430 Hsgs 1 s rgtz_,lltm sratg omyty, Rt myt ot
rit
[8. 28, 62, 108, 172, 249, 336, 436, 555, 687 |
2 =1, 2,—1 2,— -1
roty, it ,rot moytqy, rot maqyt N
881 Hgz7o 1 ma T 2tz 2 TMYTY Taty o MYty
roty
[8.28. 62, 109, 169, 242, 329, 429, 542, 669 ]
2 2,—1 -1 2,—1 -1
52 Haro 1 s rgti,lrytz sty myty, Tt my
r2t
[8.28.62. 109, 170, 243, 332, 433, 548, 674 |
2 2 2 -1 ,2,-1 .2 2
853 Hao0 1 2rg rztz_,'rxty,ryrzty srgty torerats, rgts,
rit
[8.28, 62, 109, 172, 247, 337, 440, 558, 688 |
2 =1 ,2,—1 2 =1 2,1
roty, it ,rot y oty , it , ot N
884 Hsg1 1 may o 2z 2ty thy z'y
rot
[8.28.63, 110, 169, 242, 329, 429, 542, 669 ]
; 2 -1 .2 2,—1 —1
885 Hsgg 1 ma e, Tite, Maty T ratys Taty T myty T
matT L
) 2,1 =T 7,1
886 Hgsz 1 my Tytz_”l"ytm sty T myty, raty T, myt
myt
[8.28,63, 111, 175, 251, 343, 447, 567, 699 |
2, ,—1 .2 =1 . 2,—1 —1 2 -1
887 Hgag (marg) me T‘ZT‘,_vtai ,:Ity,lty ,rxty yMpTy "ty TZTt, T,
marz Tt
[8.28.64, 111, 173, 247, 337, 440, 556, 686 ]
; 2 2,—1 2,—1 -1
888 Hzsg 1 ma oy ate, Tyte T myty, Tpty o myty T
mt
[8.28.64, 112, 174, 250, 341, 444, 562, 692 |
2 —1,-1 -1
889 Hz77 1 ma TytILI”Z’z Sl timaraty, raty, mytt,
myt
[8.28. 64, 112, 176, 252, 344, 448, 568, 700 |
2 =1, 2,—1 2,—1 -1
890 Hgzgq 1 ma rite, ity LTIty myty, TRt myt

(8,28, 67, 113, 178, 254, 346, 450, 570, 702 |
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: 2 2,—1 2,—1 —T
891 Hszo 1 ma 112:,r1ztz,ryt$ ’mytyy’f‘a:ty ,myty s
rats
[ 8,28, 68, 114, 178, 254, 346, 450, 570, 702 ]
-1 2 2,—1 —1
smgt s Thty, TSt ,moqyt
892 H3gg 1 my ztz x> Taty iy
8,29, 63, 109, 169, 242, 329, 429, 542, 669 |
-1 2 2,—1 —1
s Tty Tty Tamyt,
893 H3s0 1 my zta o Taly Tty T Myty
: 2 —1 2 2,—1 —T
894 Hs7o 1 mas 7't2117‘1zt15mztm sty Tty Ty myty T,
TEt_ o, —1 T 2 2, —1 T
ta, Tots to o, rat tor, [
895 Hgsg 1 me Tates yte o Mate T Tatys Taty T myty
mat
) o,—1 —T 2,1
rote, ot T, mat T, myty, Tot s m B
896 H3gg 1 my yoiyve *tw vty Tty v
Tyt
(8,29, 64, 110, 173, 247, 337, 440, 556, 686 |
: 2,—1 —1 2,—1 —1
897 H3gg 1 mas “mvryltm smapty ty myty, TEtst my
mayt,
[8,29,65, 111, 174, 249, 339, 442, 560, 690 |
2 sp—1 2,—1 a—1 2,1
898 H3s0 1 ms TZtI;;tI Tty ,Lty,zty ,rzty N
mt
: T—T 2,— 1 o,—1 —T
899 Hsso 1 ma ”zv”% STItg amyty, TRt my
mat,
[8,29, 65, 111, 175, 250, 339, 443, 560, 689 |
2 — —1,—1 —1
TEtg, Myt sttt ma oty Taty, myt
900 Hsgo 1 my m_fz z ‘'z zTzty, Tzty yty s
""u?"ztz
8,29, 65,112, 175,251, 342, 445, 564, 695 |
901 Hgus 1 " TEtz;Tl'f,T'zt;l,vnzrztgl,ity,v-f/rzt* smaraty
myt
[8,29, 65, 112, 176, 252, 344, 448, 568, 700 ]
2 a—1 2,—1 . a—1 2,—1
roty, it ,rot y ity it, , ot B
902 H3g1 1 my g o e vttty T2ty
ke T, 2;,— 1 o,—1 T
903 Hsgs 1 mas ”‘;*’“iw sty s myty, oty T myty
rats
(8,29, 66, 113, 178, 254, 346, 450, 570, 702 ]
) 2,—1 —1 2,—1 -1
to, roto ", to ty, ot t
004 Haro 1 s 1;:? z Mty myty, rhtot myt
r2t
) o,—1 —T 2,1 —T
rote, rot smgt ,myty,r t ,myt N
905 Hgzrg 1 my Y t}l x z ="y Y
TZTZ T T .2 T
oty Tty Mgty L, oty myty, myto T,
906 H3rg 1 my ¥y Y
ryTzty
8,29, 67, 114, 178, 254, 346, 450, 570, 702 |
2 2,—1 2 2,—1 —1
907 Harpo 1 s réti,ln STty TRty TRty T myto
Tytz
p) o, —1 —T 2,1 —T
908 Hgrg 1 ms rytgf,rytz Mgty ,m.yty,rzty ,7nyty N
it

[8,29,67, 115, 179, 254, 346, 450, 570, 702 ]

) 2 2,—-1 ,2 2,—1 —1
909 H3gg 1 ma ’Lizﬂ/"zltftv/rytm STty Tty myty
mat,
=T ,2 7T =T =T =T;=T
t ty, ot myt t t
910 Hgso  (mzra) ma m_xlzv_l’Tz YTty myty L mary e, mary Tt
T
z
[8.30, 62, 109, 169, 242, 329, 429, 542, 669 |
2 =1 2,—1 2 2,-1 —1
to, ity torStn Sty rot t
911 H3gs 1 my r; gifz Trtz Tty TRty Ty myty T,
r2t
2 7,1 —T_,2 7,1
to, Tty Mgty oty Tats Myt
912 H370 1 ma Tg ilry o Maty T Tyly, Tty T myty
r2t
[8.30. 64, 111, 174, 249, 339, 442, 560, 690 ]
it ir—1 p24—1 .2 ip—1 ;2,—1
913 Hszg1 1 ma ﬂ;_l’;z STty L Toty, ity ot
o T, 2,1 7,1 T
Gty ity L rSt s L myty, ot T, myt,
914 Hgro 1 my S o TEte TR Taty 0 TRy
roty
[8.30, 64, 112, 176, 252, 344, 448, 568, 700 |
—1 ,2,—1 ., =1 2,—1
915 Hg33zo 1 ma s TRty Ty ity ity Tyt
7T 7,1 =T
s TRt T ty, oty to,
916 H3g4 1 ma Tzle T Mytys Tty T myty
[8.30, 65, 112, 175, 251, 341, 444, 563, 693 |
o1 Haar 1 ma Tgtzvz?/rztgl,mrrzt,;l,ity»’"grztgl,mz’”zfgl,
TaTzt
[8.30, 65, 113, 176, 252, 344, 448, 568, 700 |
2 =1 2,—1 . L—1 2,—1
rote, it T, ot T, ity it , ot s
918 Hg3gq 1 my g e 2t vty 2ty
raraty
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Nbr.  gr Ne H; L m
2 a—1 2, —1 2 S —1
919 Hagu 1 s rgtz,ztf sty ity rrty, it
riryt,
Y z
[ 8,30, 66, 114, 178, 254, 346, 450, 570, 702 ]
2 a—1 2,—1 2 2,—1 —1
920 Hs4 1 ms T‘Zt?,ltz TRty ,rzty,rzty ,myty B
it
8,30, 68, 114, 178, 254, 346, 450, 570, 702 ]
-1 : 1 .,2,—-1 .2 2 —1
mgt L ity it L et r 2ty r it L,
921 Hgag (mzrg) mg Tl 1J y zty ZTxtz, TTxt;
myrz Lt
i ia—1 2, —1 2 2,—1 —T1
922 Hzso 1 mas it ity T, Ity Tty Tty T myty
mayt,
i 2 2,—1 2 2, -1 —T
923 Hzzg 1 my ”;’jlztz’rytx s gty Tty Ty myty
r2t
; 7,1 =T 2 T, 1
itg, Tyt ,mgt STty Tt My
924 H3gg 1 my o Tyte @ty o Tpty, Tapty
mat,
2 2,1 =T 2 2,1 —T
rotp, Tt mgt L, Taty, Taty T myt
925 Hsgg 1 ma y iy ot zty Tty Yty
r,utz
Tty mary Lty, mary Tyt maprgts, mats,
926 Hyso 1 r2rg = A x yty
magryt
[ 8,31, 67, 114, 178, 254, 346, 450, 570, 702 ]
. -1 2, —1 -1 2,—1
ity , it ,raot S itq, it ,rot N
927 Hgzgy 1 ma SR Yo ity T oty
it
- -1 ,2,—1 ,2 o1 —T
itg, it L, rst L 2ty r2t L magt L,
928 H3z7o 1 may zilz ztx 'y Txty yly
ryts
; t—1 ,2;—1 2 21 =T
929 Hsgs 1 mas it ity T Sty Tty Tty T myty
rgt_l
- o, —1 —T 2 2,1 =T
930 Hs7o 1 mas 1i2sztz smaty Tty Rty T myt T,
Tt
) =T 2 o1 =T —T —T,—T
roret s roty, ot s moyt s Mg, ty,mgr, ~t
931 Hegs2 (mzrz) me 2rats 2 TatyTaly yty Ty Ttz magry 1t
rot
) ) ) =T 2,1 2 )
rote, Ty Tty T Tty TRty s ToTxtz, TRtz
932 Hyog9 1 7'2": z17y$y yTxly zly yratz, Tptz
ryTzty
8,32, 66, 114, 178, 254, 346, 450, 570, 702 ]
-1 ,2,—-1 2 2 —1
rit rirgtz, rirgt
933 Hgag (mzre) my Tty s TTabz, TxTely &
=1 ,2,—1 2 o1 =T
034 Hsg4 1 ms “%1“1 sTEty TRty TRty s myty T,
it

I5

[7,23,50, 87, 135, 194, 263, 343, 434, 535 |

36%,

[7,23,51,91, 143,207, 283, 371, 471, 583 |
935%,

[7,23,51,92, 147,214, 292, 383, 487, 604 |
937,

[7,23,52,94, 149,217, 298, 392, 499, 619 |
939%,

[7,23,52,95, 152,221, 303, 399, 507, 627 |
940%,

[7,23,52,96, 155,227,312,411, 523,648 |
38%,

[7,24, 53,93, 146, 210, 285, 373, 472, 583 |
941%,

[7,24, 54,95, 148,214, 291, 379, 480, 593 |
944,

[ 7,24, 54,96, 150, 216, 294, 384, 486, 600 |
950%,

[7,24, 54,96, 151, 219, 300, 394, 500, 619 |
945%,

(7,24, 54,97, 153,222, 304, 399, 507, 628 |
49%

(7,24, 54,97, 154,224, 308, 407, 519, 644 |
142%,

[7,24, 54,97, 154,225, 308, 404, 515, 639 ]
948%,

[7,24,55,97, 151, 220, 300, 392, 499, 616 |
943%,

[7,24,55,98, 152,218, 296, 386, 488, 602 |

953%, 954%,

[7,24,55,99, 158, 233, 321, 421, 535, 663 ]
946%,

[7,24,55, 100, 158, 229, 314, 413, 525, 650 ]
956%,

[7,24,55, 100, 159, 231, 316, 415, 527, 652 ]
947*, 951%, 952%,

[7,24,55, 100, 161, 239, 329, 428, 543, 679 ]
955%

[7,24, 55,101, 162, 237, 326, 429, 546, 677 ]
957,
[7,24, 56,101, 159, 231, 316, 414, 525, 649 |
60%,
(7,24, 57,109, 180, 268, 372, 492, 628, 780 ]
958%, 959%,
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[7.24, 58,105, 165, 241, 331, 435, 553, 685 ]
961%,

[ 7,24, 59, 108, 169, 245, 335, 439, 557, 689 |
962%,

[7.24,59,109, 171, 247, 337, 441, 559, 691 ]

63,
[ 7,25, 56,98, 152,218, 296, 386, 488, 602 |
64%,
[7,25,57,99, 152,218, 296, 386, 488, 602 |
968*,
[7,25,57,102, 161,233, 318, 417, 529, 654 ]
965*, 966%,
[7,25,58,102, 158,228, 311,407, 516, 638 |
967*, 969*,
[7.25, 58,102,159, 231, 316, 414, 525, 649 |
972%,
[ 7,25, 58,104, 163, 235, 320, 419, 531, 656 ]
970%, 971%,
[ 7,25, 58, 105, 166, 241, 330, 433, 550, 681 ]
977*, 978%,
[7,25,59, 105, 163, 235, 321, 421, 534, 660 ]
982*, 983*,

[7,25,59, 105, 165, 241, 331, 435, 553, 685 ]
973%*

[7,25,59, 106, 166, 241, 330, 432, 548, 678 ]
974*, 975%,

[7,25,59,107, 169, 245, 335, 439, 557, 689 |
976*, 985%, 986*,

[7,25,59,109, 177, 264, 368, 488, 624, 776 |
979%,

[ 7,25, 60, 108, 169, 245, 335, 439, 557, 689 ]
984,

[ 7,25, 60, 109, 169, 242, 331, 435, 551, 679 ]
990%, 991%,

[7,25, 60,109, 171, 247, 337, 441, 559, 691 |
92%,

[7.25,60, 112, 182, 269, 373, 493, 629, 781 ]
987,

[7.25,60, 113, 184, 272, 376, 496, 632, 784 |
980*, 981%, 988*, 989*,

[7,25,61, 111, 173, 249, 339, 443, 561, 693 |
993%*,

[7,25,62, 116, 185,272, 376, 496, 632, 784 ]
994*, 995%,

[7,26,57,98, 152,218, 296, 386, 488, 602 |
998%,

[7.26, 58,101, 158,228, 311, 407, 516, 638 ]
996*, 997%,

[ 7,26, 59,104, 163, 235, 320, 419, 531, 656 ]
999*, 1000%,

[7,26,59, 104, 163, 235, 321, 421, 534, 660 ]
1001%, 1002*,

[ 7,26, 60, 107, 168, 243, 332, 435, 552, 683 ]
1006*, 1007*,

[ 7,26, 60, 107, 169, 245, 335, 439, 557, 689 ]
1003%,

[7,26,61, 108, 168, 243, 332, 434, 550, 680 ]
1004, 1005%,

[7,26,61, 109, 171, 246, 335, 439, 556, 687 |
1008*, 1009*,

[7,26,61,109, 171, 247, 337, 441, 559, 691 ]
1010%,

[7,26,61, 115, 186, 274, 378, 498, 634, 786 ]
1015%,

[7,26,62, 110, 171, 247, 337, 441, 559, 691 ]
1017%, 1018%, 1019%, 1020%,
[7,26,62, 111, 173, 249, 339, 443, 561, 693 |
1021%,

[7.26, 62,112,175, 250, 339, 443, 561, 693 |
1022%, 1023*,

[7,26,62,113, 181, 268, 372, 492, 628, 780 ]
1011%, 1012%,

[7,26,62, 115, 185,272, 376, 496, 632, 784 |
1024*, 1025*,

[7,26,62, 115, 186, 274, 378, 498, 634, 786 ]
1013%, 1014%,

[7,26,62, 118, 190, 278, 382, 502, 638, 790 ]
1016%,

[7.26, 63,112,173, 249, 339, 443, 561, 693 |
1028+, 1029%,

[7.26, 63,116, 186, 274, 378, 498, 634, 786 |
1030%, 1031*,

[ 7,26, 63, 118, 190, 278, 382, 502, 638, 790 ]
1026%, 1027*,

[ 7,26, 65, 123, 195, 282, 385, 505, 642, 793 ]
1032%, 1033*,

[7,26, 67, 126, 197, 284, 388, 508, 644, 796 ]
1034%,

[7,27,62, 109, 171, 247, 337, 441, 559, 691 ]
1036, 1037%, 1038*,

[7,27,62, 112, 181, 268, 372, 492, 628, 780 |
1035%,

[7,27,63, 111, 173, 249, 339, 443, 561, 693 ]
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1040%,
[7,27,63, 115, 185, 272, 376, 496, 632, 784 ]
1039%,

[7,27, 64,112, 173, 249, 339, 443, 561, 693 |
1041%, 1042%, 1043%*, 1044*,

[7,27,65, 118, 187, 274, 378, 498, 634, 786 ]
1045%, 1046*,

(7,27, 65, 122, 194, 282, 386, 506, 642, 794 ]
1047%,

[7,27, 66, 122, 194, 282, 386, 506, 642, 794 ]
1048%, 1049%*,

[7,27,70, 127, 196, 284, 388, 508, 644, 796 ]
1050%,

[7,28,64, 111, 173, 249, 339, 443, 561, 693 ]
1051%, 1052*, 1053*, 1054*, 1055%,

[7,28,65, 117, 187,274, 378, 498, 634, 786 |
1056*, 1057%,

[7,28,65, 117, 188, 276, 380, 500, 636, 788 ]
1058%,

[7,28, 66, 120, 192, 280, 384, 504, 640, 792 ]
1059*, 1060*, 1061*,

[7,28, 67, 124, 196, 284, 388, 508, 644, 796 ]
1062*,

[7,28, 68, 124, 196, 284, 388, 508, 644, 796 ]
1063*,

[7,28, 68, 126, 198, 284, 388, 508, 644, 796 ]
1064+

[7,28,69, 126, 197, 284, 388, 508, 644, 796 |
1065%,

[7,29, 68, 122, 194, 282, 386, 506, 642, 794 |
1066*, 1067*, 1068*,

[7,29,70, 125, 196, 284, 388, 508, 644, 796 ]

1069%,
[7,30,70, 124, 196, 284, 388, 508, 644,796 |

1070%,
8,26, 56,98, 152, 218, 296, 386, 488, 602 |

935 Hysz1q 1 rg :,:,:;tlgl,t;l,T‘Zt;l,'mth,itz_l,

z

936 Hygr 1 r2 t“”:étl;l’ o myty Tyt gt
[8, 26,57, 102, 159, 227, 308, 402, 509, 629 | —

o037 Haos ) 2 tz,:?t;ll,t;l,mytgl,mztz,itzl,
[8, 26,57, 102, 161, 234, 321, 421, 534, 661 | 2

938 Hyeo 1 2 :1:?1;11tzlmgtglmgtmritb
[8, 26,59, 104, 163, 234, 319, 416, 527, 630 | =

030 Hyss . .2 it;tli,fiy,rgtgl,t;l,m,ztz,itzl,
[8, 26,59, 105, 163, 235, 319, 417, 529, 651 | ==

W Hig 1 2 :,:2;1,tgl,rgtgl,mztz,it;l,
8,27, 58, 102, 159, 227, 30, 403, 509, 629 | =

941 Hago 1 2 igti%t;l’ ety e
[8,27, 58, 103, 161, 232, 318, 417, 530, 657 1 x

942 Hugo 1 r2 :*:%tgl’t;I’Tgtgl’Tgtz'itzl’

2

[8,27,59, 102, 160, 229, 310, 406, 513, 631 ]

=1 -1 ,2,—1 —1
o3 Hyss N - matg, ity L omatyl rityt mats, it

[8,27, 59,103,162, 232, 315, 411, 520, 641 ]

-1 -1 .2 2,—1
944 Hygs 1 r2 smpty T myty T Tyt Tyt
z
[8,27,59, 104, 161, 231, 315, 410, 518, 640 ]
2,—1 ,—1 -1 .2 =1
945 Hyg1 1 »2 to, TRty Tty T myty L ryta, it
z ant_l
[8.27. 59, 104, 163, 239, 328, 430, 546, 674 |
=1 -1 ,2,—-1 2 2,—1
2 mayty, it ymat ,rot srotz, Tt B
946 Hyga 1 r2 . z o Tzty 0Ty y'z
z
8,27, 59, 105, 165, 238, 325, 425, 538, 665 ]
2,—1 ,—1 .2,—1 2 2,—1
2 tp,TEty Lty L, TEty T Taty, Tt T,
947 Hyos 1 rZ thjlm x 2"y Y y'z
x
[8,27,59, 105, 166, 238, 325, 425, 538, 663 ]
-1 -1 =1
948 Hars 1 r2 T yty Tamatz, it
z
[8.27. 60, 105, 164, 235, 320, 417, 528, 651 |
—1 .,—1 =1
949 Hyzy 1 r2 z oty Ty meta, it
8,27, 60, 105, 165, 236, 321, 418, 529, 652 ]
-1 -1 ,2,-1 .2 2,—1
950 Hyry 1 TZ Mata, ity T maty TRty Tyt TRt
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[8.27. 60, 107, 167, 240, 327, 427, 540, 667 |
-1 — —1 ii—1
951 Hag: 1 - mxtml,mzty,mzty smytot mats it
mat,
“T =T —T .2 p)
952 H483 1 7’2 Tnmti ,mmty,vnl-ty ,'myty ,TytZ,T‘ztz,
mt
[8.27. 61, 106, 165, 236, 321, 418, 529, 652 ]
2,—1 ;=1 ,2,—1 2 2,-1
953 Hyzr 1 r too it Tate TRty rytz Tyt
Tgtizl T T T .2 2,1
054 Haso ) - tz,rzltx Vi amyty vtz Tyt
rats
[8.27. 61, 107, 171, 249, 340, 441, 563, 699 |
e—1 2,—1 ,—1 ,2 2,-1
2 ity ,ty,rzty ,ty ,thz,rytz N
955 Hygo 1 r2 e
Z
[8.27. 61, 108, 170, 243, 332, 433, 548, 675 |
=1 -1 ,2,-1 =1
956 Hyrs 1 ” mzti,lttm cmatg bt mats, it
mat
[8.27. 61, 108, 171, 247, 340, 444, 564, 696 |
ie—1 —1 ;-1 ,2 2,1
2 matg, ity L omaty it e rpe
957 Hyr 1 Tz p2e—1 ’ ’
Z
[8.27.61, 112, 181, 268, 372, 492, 628, 780 |
-1
te, ity T,
958 Hyso 1 r2 z Tzldb
mt
=T
t t
959 Hygy 1 r2 z’rzl:t >
mat
[8.27. 62, 108, 169, 242, 329, 428, 542, 668 |
-1 -1, ip—1
960 Hygp 1 r tI’Tzim sty Mgty Ttz it
myt
[8.27. 63, 108, 171, 246, 338, 442, 562, 694 |
2,—1 2,—1 ,—1 ,2 =1
961 Haygo 1 7‘3 thwflty”“zty sty Tirytzs ity
mt
[8.27. 64, 110, 174, 250, 342, 446, 566, 698 |
-1 2,—1 ,—1 ,2 2,-1
r2t bty r2e el r2e, p2e 01
962 Hyos 1 r ) y oty Y Y
z
[8.27.65, 113, 177, 253, 345, 449, 569, 701 |
2, — — —1 S —1
963 Hyge 1 r2 Tytz,{mxty’mwty smyty Ty matz, ity
mt
[8.28. 61, 106, 165, 236, 321, 418, 529, 652 |
064 u . L2 tw,rZeg et rZe st o2, r2e L,
427 z F24—1
z
[8.28. 61, 108, 168, 241, 328, 428, 541, 668 |
- —1 -1 ,2 ;
965 Hygs 1 ” mytm’lmztm smyty syt Tt it
mayt,
=T =T —T 2 =1
96 Hago 1 - rr;ytzl,nLItz syt ,7nyty ,rytz,rytz N
r2t;
[8. 28, 62, 106, 165, 236, 321, 418, 529, 652 ]
=1 —1 ,2,—1 .4 =1
967 Hyss 1 Tz mztm,lnz smpty TSty ity it
mat,
2T =T —T_,2 7T
968 Hass 1 R 71;zt$1,ztz smatn L my bt rgts, ot
ot
T T 2,1 T
969 Hyzp 1 r tw,"fflz sty aTrty hitz, itz
myt
[8. 28, 62, 109, 169, 242, 329, 429, 542, 669 |
2,—1 —1 -1 =1
970 Hygg 1 2 Tty imwy,mmy syt mats, ity
mat,
T, T =T —T_,2 pJ
m Hggr 1 r Tate ety Maty T Myty 5 Tyts Tits,
mat
[8.28, 63, 108, 169, 242, 329, 428, 542, 668 |
2,—1 ,—1 -1 .2 2
on Hae1 1 r2 tI,letI ctptimyty et r2ts,
ity
[8. 28,63, 108, 171, 246, 338, 442, 562, 694 |
-1 -1
te, oty T, ty Tarytzy Ttz
973 Hygo 1 r z) T2tz y o Tytzo Ttz
it
[8.28.63, 110, 173, 248, 338, 441, 559, 689 |
2 2,-1 ,2,-1 —1 1
974 Hyge 1 r2 Tmtm';yt sTaty s myty T mate, it
mat
z 2,1 ,2,-1 —T .2 o, =1
975 Hyro 1 r2 1:2cti,l7ytz Sratn amyty gtz ot L,
r2t
[8. 28,63, 110, 174, 250, 342, 446, 566, 698 |
-1 ,2 2,-1
gy o Tytzryty
976 Hyga 1 r2 y 0 Tyte Tyts
[8.28.63, 111, 175, 251, 343, 447, 567, 699 |
2,-1 ,2 2,-1 ,2,—1 1
o7 Hyrr h - rytw_,ryty,ryty TRty amztz, itz

mat
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978 Hggg 1 2 T;ir:i’rgty»rgtgl,Tﬁt?jl,ritz,rgtgl,
[8. 28,63, 113, 181, 267, 370, 490, 626, 778 | =
979 Hyso 1 r2 tl‘vtré‘l;lv‘51”3‘51”2?2%1“211
[8.28, 63, 115, 185, 272, 376, 496, 632, 784 | ==
980 Hgo3 1 2 t? ig;l;l’ o Tgt;l’ TgTZtZ) rarata:
2t
981 Hg1g9 1 r2 122;:%%1’1;1’Tgtgl’mzrzltz'mzrztz’
Yy =z
[8.28, 64, 110, 171, 244, 333, 434, 549, 676 |
982 Hy7s 1 TE :z:f’lngl’mztﬂ?lvmytgl’“%“z
Lt
983 Hygs 1 2 ‘z*tTé’l;l«’;lﬂmytglyitzw“zfl«
T8, 28, 64, 110, 174, 250, 342, 446, 566, 698 | —=
984 Hyg2 1 Tg :;ztt_ml,itfl’mztglyrgtglyritz,rgtzl,
[8.28, 64, 112, 176, 252, 344, 448, 568, 700 | -
985 Hggz 1 r2 ::zigi,ﬂ’bwty,mxty_lymyty_l,rgtzyitz1,
Lt
986 Hago 1 "'z :Y;mtt;;ll,mmiy,mztgl,mytgl,rétz,r;igl,
T8, 28, 64, 115, 185, 271, 375, 494, 631, 782 | x
987  Hggy 1 »2 ::2;15151,1;1,rﬁt;l,rﬁrztz,ritzl,
[8.28, 64, 117, 187, 274, 378, 498, 634, 786 | -
988 Hgor 1 r2 :ﬁzgi maty, matytimyt l rZeats r2rats,
z
98  Hgog 1 2 Mzglymmty,mszl,myty*l,ngltz,mzrztz,
T8, 28,65, 113, 174, 249, 34T, 445, 361, 690 | ==
990 Hgq1 1 r2 frf—t?mzty’mxt; smytytmetz, it
=z
991 Hgaq 1 TE :‘r’frtzjgf,anty,7nyty,7nzt,;1,7nztz,it;1,
[8.28, 65, 113, 177, 253, 345, 449, 569, 701 | =
992 Hy7g 1 2 T;iil«mrmiyymmgl,mytgl,rgtz,rgtgl,
T8, 28, 66, 114, 178, 254, 346, 450, 570, 702 | =
03 Hyms 1 2 Tlimats,itg
[8. 28, 66, 117, 186, 273, 376, 496, 632, 784 |
994 Hgos 1 r2 :g:gi’t’y’rzty_lvty_lvrzrztz’rg”tz’
2t
995 Hg1g 1 2 :g:’?’“’wﬁt; ,t;lysz‘;ltzq'mrsztz«
Yz
T8, 29, 61, 106, 163, 236, 321, 418, 529, 632 |
996 Hyszq 1 2 :z:i,litgl’mztglyitglyitz,itzlﬂ
2
997 Hyss 1 r2 it;tli,ty, T T it s T
mz
998 Hara 1 2 :Y;ztt;nl,itajlymztglyritglyrétz,rét;ly
[8.29, 62, 109, 169, 242, 329, 429, 542, 669 | «
999 Hyg1 1 2 Tg‘at;_ll maty, maty Lomyty o r2es it
mz
1000 Hyge 1 2 :gtt{l,mzty,mz S myty Lrata, rats 1,
[8.29, 63, 110, 171, 244, 333, 434, 549, 676 | x
001 Hyps 1 -2 :z:i,ln smatzt 2ot ity et
=
1002 Hygg 1 r2 t”:éf‘;l’ o TRty itey itz
8,29, 63, 110, 174, 250, 342, 446, 566, 698 | ==
1003 Hy7p 1 2 lvlmzt’!;ﬁitylvmzt; crats, r2est
[8.29, 64, 111, 174, 249, 339, 442, 560, 690 |
1004 Higs 1 "'z rgt,t;j,r,?lty,T%tgl,ritgl,mztz,itz
mz
1005 Hgop 1 2 :giz:i,rflty,rfltglyrétglyrétz,rétzl,
z

8,29, 64, 112, 176, 252, 344, 448, 568, 700 ]
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1006 Hyrg 1 r2 Z;;;;gt’y»r%t;l,T%t;l’mztz,itzla
Z
1007 Hgpy 1 - i;;ti,lritwa,tglyrﬁtgl)rﬁtz,rztz_l,
[8.29.65. 113, 176, 251, 343, 447, 566, 697 | -
1008 Hgyp 1 2 :g:ﬂi”lw'T%‘y’Tg‘;1>rity71”%t2vT§t;1v
z
009 Hgyq 1 - :g:iam,rgty,rgt?/,rgtgl)rgtz,ritzl’
[8.29.65, 113, 177, 253, 345, 449, 560, 701 | n
1010 Hgzg 1 2 :éi{i,'rnxty,mzt;lymytgl)ritz,ritz_ly
T8, 29,65, 115, 183, 269, 372, 492, 628, 780 | x
011 Hygs 1 r2 :c;;gt;L 2t 2 2t
1012 Hygy 1 r Z:’_’Izt;l’t;l’rgtglvmzrzlt27mz"‘ziz’
[8.29. 65, 118, 188, 275, 379, 499, 635, 787 ]
1013 Hpog 1 7‘2 :‘n?{fizl,mwtgl,mytgl,Tnytgl,rgrztz,rgrztz,
Yz
1014 Hss0 1 ” 7’;yizlvmzt;l,mytm_l,mytgl,mzrz_lt,z,mzrztz,
T’ytz
[8.29, 65, 121, 189, 278, 379, 500, 634, 788 |
1015  Hgzg 1 » :;z:zwt’_”gl’mZGIvTityamzrgltz,mzrztz,
8,29, 65, 121, 190, 280, 382, 504, 638, 792 | ==
1016 Hypsz 1 r2 :r;zrtxffigl' metg ity rRrate rfrae
T8, 29. 66, 113, 177, 253, 345, 449, 569, 701 | =
017 Higg 1 .2 rit:,rf,tgl,ritgl,mytgl,itz,itgl,
mz
018 Hyzg 1 r2 :§:aiyrflt;11Titgl,mytyflyritz,hjtzla
z
1019 Hag | -2 :Izgi, maty, mat, ,7nyt;1, ity, ity T,
bz
1020 Hygg 1 - :’:ft;lvmmty,mztgl,mytgl,rétz,rj:tz,
T8, 29. 66, 114, 178, 254, 346, 450, 570, 702 |
1021 Hygs 1 r2 smyty torfee, rie
[8.29, 66, 115, 179, 254, 346, 450, 570, 702 |
1022 Haqs h 7‘2 7-§ty,7~73t;177.325t;1,1~12/tz,7-§t2,
1023 Hgyy 1 r2 ;ﬁjftb maty, maty L myts ity mats,
T8, 29. 66, 119, 88, 275, 378, 498, 634, 786 |
1024 Hgpg 1 r2 o timaty maty T mytyt rfrats, rirats,
Tl mapty, mats L omyto L omar, Lty marst
1025 Hpsg 1 r2 sMaty, Moty & myty =, maT, Ttz MaTzlz,
T8, 29, 66, 120, 191, 279, 383, 503, 639, 791 |
Tz
1027 Hygs 1 r ’Tg*:%i;llﬂt;lﬂTﬁtglﬂszthz,erziz,
8,29, 67, 114, 78, 254, 346, 450, 570, 702 | =
1028 Hygp 1 2 Tgtf_lxmmty»mz g myty it it
mz
1029 Hyge 1 r2 :g;{i,mzt'g,rnzt; Tyt Tl 2 T
T8, 29,67, 119, 189, 276, 379, 499, 635, 787 ] x
1030 Hspr 1 2 m,ngl,m,mty,myty,m,migl,r,zrziz,itzl,
mz
1031 Hggg 1 2 :;ﬂzt_;l’mwtyvmyfy,mmigjl,r;rztz,rf,tgl,
8,29, 68, 124, 194, 281, 385, 506, 641, 793 | n
1032 Hgqp 1 ” rﬁrfzjaf'th:'rgltgl’myty_l'mz‘z'“z_lv
mat
1033 Hgyp 1 r2 Tﬁrlf% rate, Ty Lty L myty, matz,it; ],

mat

[8,29,71, 126, 196, 284, 388, 508, 644, 796 |
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) —T,-1 ,2,-1,2 7,1
1034 Hgyg 1 r2 Tgritlz'rxtz’rm te o Trty Tyt Tytz s
rit
[8.30, 64, 115, 183, 269, 372, 492, 628, 780 ]
2,—1 ,—1 ,2,—1 ,2 =1
1035 Hyso 1 2 twmztlm sty sty TaryTatz, itz
mat
[8.30. 65, 113, 177, 253, 345, 449, 569, 701 ]
2,-1 ,2 2,—1 ,2,—1 ., ,—1
1036 Hyrr 1 2 Tyte o Tytys Tty T raty taita, it
mat
7,1 ,2 7,-1 ,2,-1 ,2 7,1
1037 Hyng 1 2 yte Tyt Tyty DTty e ryte myta T
rit
T, 1T =T —T =T
ty t zt tol ity it
1038 Hygg 1 TE Ty x Mgty maty =, myt, ", ity it ",
mat
[8.30. 65, 117, 186, 273, 376, 496, 632, 784 ]
2,—1 ,—1 ,2,—-1 ,2 2,—1
1039 Hsoz 1 2 bao T be Tt T TRy STy TRt Tyt
r2t
[8.30, 66, 114, 178, 254, 346, 450, 570, 702 |
ip—1 -1 -1 ,2 2,-1
1040 Hygs 1 r2 7't2;c_vmzty7mzty smytg St it
rit
[8.30, 67, 114, 178, 254, 346, 450, 570, 702 ]
2,—1 .2 —1 2,1 ., -1
1041 Hyee 1 r2 thzi’ryty’ryty Pty itz ity
mat
71 ,2 7,—T ,2,- 1,2 7,1
102 Haor 1 2 rgt‘,i STty Tty gty Tata, Tyt
r2t
2T T s P
1043 Hygg 1 r2 thm_l»mzty,mm g myty itz itz
myt
104 Hag i 2 1'3t%1,7nzty,'m.z g omyty L2t rats,
ity
[8.30, 68, 120, 189, 276, 379, 499, 635, 787 ]
-1 —1 -1 ,2 2
1045 Hyor 1 2 mzilm smaty, Mgty T, myty S ryraty, rarats,
ity
2 Mgty L, mpty, mat, L, myto L mar, Tty marats,
1046 Hpszg 1 r2 " ° y y z
itZ
[8.30, 68, 125, 194, 284, 386, 508, 642, 796 ]
2,1 .2 2 2,1 .2 2. -1
1047 Hggs 1 r2 75‘1 ;gytyv7ztyv7yty sryTztz, ToTZtD
rerat
[8.30, 69, 124, 195, 283, 387, 507, 643, 795 ]
—1 -1 ,2 2, ,—1
1048 Hyo6 1 7'3 ngtzi,lmmiy,myty,nmty ,ryrztz,rythz s
r2rat
=1 =T =T
Mgty L, mpty, myty, mgt, L, mar, ty, marats,
1049 Hgoo 1 TZ ;zt_lfy ylty, Maty 2Ty tz,mzrztz
LT
yTzts
[8.30, 73, 125, 196, 284, 388, 508, 644, 796 ]
2, . —1,—1 -1 -1
1050 Hgy 1 r2 7271‘j315771ta:;71 to gty ity it
myt
[8.31. 66, 114, 178, 254, 346, 450, 570, 702 ]
=1 .2 2,1 . 2,—1 ., ., —1
1051 Hy7s 1 2 ity ;Tyiy:"“yty srgty Thita, it
mat
=T ,2 7,—T , 2,1 ,2 7,1
1052 Hyzg 1 2 Itf_,lryty,ryty gty Tyt Tt
Tt
i — 1 T =T 1
1053 Hypzs 1 r2 ity ;thyvmzty smyto it it
myt
p) ) 7,—1 ,2,-T ,2 7,1
1054 Hg1q 1 rﬁ Térftlmmyty,ryty STty T Tytza Tyt s
r2t
) —T =T ;. -1
1055 Hsq1 1 r2 Tszjm:mziyvmmy syt ity it
mat
[8.31, 67, 120, 189, 276, 379, 499, 635, 787 |
-1 — -1 ,2 ip—1
1056 Hgor 1 Tg mziil,mIty,mzty syt Ty Tt it
myt
=T =T = ) 7,1
1057  Hgog 1 r2 ";wizl sty Mgty myty re Tty it
r2t
[8.31.67. 121, 191, 278, 381, 500, 636, 788 ]
=1 -1 ,2,-1 -1
mayty, it ,mat ,rat ,Mmayr tz,myryty,
1058  Hgzg 1 r2 o xtilm 2ty zty 2Ty tz,mapraty
r2r,
yrzts
[8.31.67. 121, 192, 280, 384, 504, 640, 792 ]
p—1 —1 ;-1 .2 2, ,—1
1059 Hyss 1 Tg Tr;ztz;_"ti sty Tt Ty Tty Ty Tt
rerzt
7,1 -1 ,2,- 1,2 T
te,roty ,ty ,Tot t t
1060 Hy3g 1 r2 L rzfl z o TEty T TyTztzryTatr
rZrat
7,1 T , 2,1 =T
tp,rst . ~, 1 srot T, mayr ty, marztsy,
1061 Hygs 1 r2 g i}l T 2ty 2Tz tzyMz2Tztz
r2r,
Y z
[8.31. 69, 126, 195, 285, 387, 500, 643, 797 ]
ie—1 .2 2 2,-1 -1
it L, 2ty vty 2t mor s, marats,
1062 Hgsg 1 r2 5 t_yly ztY Ty 'ty Tz “tzrMzTztz
LT
yTzts

[8,31,70, 125, 196, 284, 388, 508, 644, 796 |
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1063 H 1 2 Tgth:c»tha:,Tgltgl,r:%tgl,rgtz,rgtz,
511 z P21
T8, 31, 70, 127, 196, 284, 388, 508, 644, 796 |
1064  Hgqq 1 r2 rirate, rote, g 1ﬂ"§tyﬂ"§tzm§t;1,
5 z r?,_til
[8. 31, 71, 126, 196, 284, 388, 508, 644, 796 |
2 —1,—-1 ,2,—-1 2 2,—1
1065  Hgyq 1 r2 rirate, rote, vy Tty Tty argtz Tyt
= r2e1
18,32, 69, 124, 195, 283, 387, 507, 643, 795 |
2,-1 ,2 2,-1 ,2,—1 ,2 2, -1
1066  Hsgs 1 r2 T’gt.’l: STty Tyty TRty Ty Tats, Tyt
z T,,.th_l
1067 Hy 1 - maty L maty, maty Lomyto Lt et rorat 1,
96 2yt 1
1068 H 1 ” mmtglﬂmmtyvmzmj vmytglymz’f‘;ltz,mzrztz,
502 _
T,:‘jrztz
[8.32. 71, 125, 196, 284, 388, 508, 644, 796 |
1060  Hggq 1 . Tgrﬂlctwvthr’T;lf;lvmytglvitz,mztz,
itz
[8. 33, 70, 125, 196, 284, 388, 508, 644, 796 |
B N 2 itz rZey, 2ol 2ol e st ma sty
539 z 27

16

[8,27,59, 104, 163, 235, 320, 419, 531, 656 ]
1071%,

[8,27, 60, 106, 167, 242, 329, 431, 547, 675 ]
1072%, 1075%,

[ 8,27, 60, 107, 168, 243, 332, 435, 552, 683 |
1077+,

[ 8,27, 60, 107, 169, 245, 334, 436, 552, 682 ]
1073%,

[8,27,61, 108, 168, 243, 332, 434, 550, 680 ]
1074%, 1078%,

[8,27,61, 109, 169, 242, 331, 435, 551, 679 ]
1079%,

[8,27,61, 109, 170, 245, 335, 438, 554, 685 ]
1076%,

[8,27,61, 109, 170, 245, 335, 439, 556, 687 ]
1081%,

[8,27,61, 109, 171, 246, 335, 439, 556, 687 ]
1080%,

[8,27,61, 109, 172, 249, 339, 443, 561, 693 |
1082%, 1083*,

[8,27,62, 111, 173, 249, 339, 443, 561, 693 |
1084%,

(8,28, 64, 112, 173, 249, 339, 443, 561, 693 |
1086*, 1087*, 1088*, 1089*, 1090*,

[8,28, 64, 117, 188, 276, 380, 500, 636, 788 ]
1085%,

[8,29, 64, 111, 173, 249, 339, 443, 561, 693 |

1091%, 1092%, 1093*, 1094*, 1095%, 1096*, 1097*, 1098%, 1099*, 1100*, 1101%,

[8,29, 67, 120, 189, 276, 380, 500, 636, 788 ]
1103%,

[8,29, 67,121, 193, 282, 385, 505, 642, 793 |
1102%,

8,29, 68, 124, 196, 284, 388, 508, 644, 796 ]
1104%,

[8,30,67, 119, 189, 276, 380, 500, 636, 788 ]
1105%, 1106*, 1107*, 1108*,

[ 8,30, 70, 125, 196, 284, 388, 508, 644, 796 ]
1109%,

[8,31,70, 124, 196, 284, 388, 508, 644, 796 |

T110%, T111%, 1112%, 1113%, 1114%, 1115%, 1116*,

[9.29, 62,109, 169, 242, 329, 429, 542, 669 |

1117%, 1118%,

2 —1 —1 -1 .2
rite, maty, myty L omapty L omytst rSts,

2
1071 Hggo (mg) Tz 2,—-1 . 2,—1
Tetz o Tyts
[9.29,63, 110, 173,247, 337, 440, 556, 636 |
; 2 2,—1 —1 2,—1
it rot rot mgt maqt rot
1072 Haso 1 ma @ TEtes Tyt T Maty T myty, Trty
mytu ymat
[9.29,63, 111, 174,250, 341, 444, 562, 692 |
2 — —1,—-1
rete, myt maT t smaryty, rat
1073 Happ 1 mas Y ;7:71 z Iy—lz 2 = zTzty, Tzly,
Tnytu ,mztz
[9.29, 64, 111, 174, 249, 339, 442, 560, 690 ]
: 2 2,—-1 ,2,—1 -1 .2
ity, rote, 5t ,rot ,myt s oty
1074 Hggo (mgz) r oY, e yx vy yE
raty Larats
9,29, 64, 111, 175, 250, 339, 443, 560, 689 |
2 — —1
1075 Hsgo 1 my Tytmi;nmtgm’m_zlrz @ o MmaTety T2ty
mytu ,rurztz
[9.29, 64, 112, 175,251, 342, 445, 564, 695 |
2 2 —1 -1 2 2
rity, roTat ymgrayt , it rit rorat
1076 Hays 1 ma zta, Tyt xTzty yr Tty ryrzty T,

mwrztijl, maty L

[9.29, 64, 112, 176, 252, 344, 448, 568, 700 ]
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ar Ne H; L m X
; 2 2,—1 ,2,-1 2,—-1 2
2 itg, rote, oty L Tots gt Tty
1077 Hggs (mg) rZ r2t_{/ 2,0 Y Y y
x 'z 0 'ytz
[9.29,65, 112, 175, 251, 341, 444,563, 693 |
2 2 —1 -1 2 2 1
rotye, rorat ysmgrayt , it roty, Tt N
1078 Hgy7 1 my z7T glzz :lez Yo Tzly, TyTzty
marzty L rETzty
[9.29.65, 113, 174, 249, 341, 445,561, 690 |
2 —1 —1
1079 Hggp 1 r2 rzTxte, Maty, myty, Moty " myty S, mats,
= itz mato )
» Mz

[9,29, 65,113, 176,251, 343, 447, 566, 697 |
r2rpte, rgty, 2y, rytgl , r%t;l, r2ty,

2
1080  Hgpp 1 r2 greie Tyt
Tutz s TRty
19,29, 65, 113, 176, 252, 344, 448, 568, 700 |
r2tp it r2e s ity r2ey, it L,
1081 Hgyy 1 my g o te, o Ta y
r2el r2estg

19.29.65, 113, 178. 254, 346, 430, 570, 702 |
itg, r2te, vt metst myty, r2e 0L,

1082 Hszrpg 1 mz i, -
7nytu1,7'£tz 1
2 2,—1 —T 2,—1
T2ty , mpty, T2t mgt Mgty , 7oL
1083 Hzpg 1 ma yro e Tyt o et 2 YRy Taty
Mytu ,TUT‘ZiZ
[9,29, 66, 114, 178, 254, 346, 450, 570, 702 ]
2,—-1 .2 -1 ,—1
rot ,rot maqyt mgt t mayt
1084 Hggo (my) me 5 il z y; yly, Moty "ty = Mzlz,
roty o mat]
9,30, 66, 119, 189, 276, 380, 500, 636, 788 ]
2 —1 —1 -1 .2
rite, mapty, myt T, mgt T, myt T, rrrats,
1085 Hggo (mg) r2 ztw et MY fe zly yty yTztz
mary Tty Tits
9,30, 67, 114, 178, 254, 346, 450, 570, 702 ]
; 2 2,—-1 .2,—1 -1 .2
it rot rot rot mayt rot
1086 Hgga (maz) r2 Lo Tyta s Tite T Tyte Ty ty DTt
thz ‘Tutz
2 —T =T —T 2
1087 Heso () -2 rite, maty, myty C, maty t, myty Ttz

2,—1 2,—1
thz ,’V‘ytz

ite, T2 to, Tty Lomaty Torgty, oty 1,

1088 Hssp 1 m
359 ® mytgl,mzt;
- ) —T =T, ) ) —
ity , TaTat s Mgttty , TSty Tt
1089 Hgys 1 ms i yjlm fl zte Yo Tty TyTzty
marzty o maty
2 —T,—T ,— 1,1
rity, myty, myr, Tt rott Maryty, raty,
1090 Hs7r 1 my g’;’l T W’_lz z tx Tz Tty s MaTzly,Tzty
thu symapt
19,31, 66, 114, 178, 254, 346, 450, 570, 702 |
; 2 2,—-1 ,2,—1 2,—-1 2
ity, oty rot rit T2t r2t
1091 Hggs (mg) r2 ;t’ y2’”t711 z o Tytz o Tzty Ttz
T T,
y 2Tz
. ——1 2.1, ) =
itg, it~ ,rot, y ity , TSty it B
1092 Hgyq 1 o 2171x 5z Yy Tty ity
roty L ryraty
: T ——1 . 2,—T z
Gt , oty , it L, Pt ity T2ty
1093 Hgqq 1 ma _tf 2%z tg zta Yy Tty
i rér
y oy Fz
: ) 2, — 2,1 ,2,-1 .2
itg, Toty, rot rét rét rit
1094  Hggz  (ma) r2 ;t’_iy Iétflx sTyte Tty Ttz
Txly S Tyls
=1 2 —T ,—T .2
T TSty , Mmyty, mgt t rit
1095 Hggo (my> me gail* z y; yly, Moty "ty " Tytz,
rot; C,maty
. T 7,1 —T .2 2, —1
itg, Tote, Tyt ,mgt y ity , Tot s
1096 Hgz7o 1 my J”tjlﬂlc ztyff Tty wty> Tty
Myty Txlz
: ) —T =T, z p) —T
itg, Ty T2ty s marzty ity , T ty, Ty T2t s
1097 Hgy7 1 ma i yjlm milz @ Yo Tty TyTzty
maraty b raraty
2 7,1 —1 2 o1
1098 Harg 1 ma Tytm;;nm;m’ry—tf sty T TRty TRty s
mytu ,rurztz
T2ty mptg, mar, L ro i maraty, raty,
1099 Hg3go 1 ma T5t71 nr
x 'y 'y 2z
3 pJ pj 5,—1 . 2,-1 .2
rorgte, rity, rot rot rot s otz
1100 Hg11 1 7‘3 étflxyzyt—y wltys Tyty Tty ytz
r r
y 'z ' Tz
2 —T —T
rerate, mepty, myty, mgt T, myt T, ity
1101 Hgq1 1 r2 sz xly, mytly, Myt yty z
it mat,
[9.31, 68, 122, 194, 281, 385, 506, 641, 793 ]
2 2 -1 . —1,—1 —1
rirgty, Toty, T2rgt rote myt mat
1102 Hs41 1 Tf ZCfZ'IT’yIz!xg;7yyazzy
it, “,mat,_
[9.31, 69, 121, 190, 277, 380, 500, 636, 788 |
2 -1 -1 -1 .2
rSty, mypty, mqyt mgt moyt srorzty,
1103 Hggo (mg) r2 zt@: mle, Myl s Mats © Myty yTztz
mayr; tty, r2t
[9.31. 70, 125, 196, 284, 388, 508, 644, 796 ]
2 2 —1 —
2 rerete, rete, Tyrety T Ty
1104 Hs11 1 Tz 2=l 2,1 v
Yy z ' xz

9,32, 68, 121, 190, 277, 380, 500, 636, 788 |
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T—1 2 7,1 —1 .2
1105 Hyso 1 Tg th? ’thyl'tyﬂ'zty vty T TyTztz,
it, T, mayt,
T, =T 2 7T ;=T .2
rot ,rot ty, ot st s rorat
1106 Hsqg 1 r2 xRty e Tty oty o Ty TERS
rotg L r2tg
=T = —T 2
1107 Hgor 1 Tg Mmilw «mm;y,rnyty,mmty smyts STyt
it7 1l myts
B Moty Lo maty, myty, maty L, myto L, r2rot,,
1108 Hgog 1 r2 o Yy Y Y v Y
rutz sty
[9,32, 71, 125, 196, 284, 388, 508, 644, 796 |
2 2. -1
to, Tote, r2rgt
1100 Hgygy 1 r2 TRTTE ToiE, TyTEts
it ,mayt
19,33, 70, 125, 196, 284, 388, 508, 644, 796 |
=1 -1 -1 2
it yity, maty, it ,mat s Torats,
110 Hysz 1 r LY R Y =ty y"ztE
rarstytr2raty
2 ity mate, ity Lomaty L orat L mors Tty
111 Hssg 1 r2 n Py Y
marats, TaTst]
~—1 .2 ) 7,—1 . 2,—1 =T
112 Hggo 1 - ity x”‘yiy,rztg,ryty sty tamery iz,
mzrztz,rurztz
7,1 2 7T ;=T .2
r2t P2ty by, rot ot r2e st
1113 Hysg 1 r2 o TETY T ety oty o TyTERS
r2ratyl r2raty
=T 2 7T ;=1 =T
rit, s Toty, ty, ot st s, M T ta,
1114 Hygs 1 r2 2z 221’ 1’712 y y 2Tz "tz
marats, TATE]
B TZrgte, Tate, Taraty Loy Tt Lorat T orZes,
115 Hgpq 1 r2 5,007 0
T’I./ 4 ’TZ Z
31 .2 ) 7,—1 ,2,-1 2
116 Hpgs 1 2 Tyt _’Iyt’gurmt_yl,ryty gty L TyTatz,
T‘u?"ztz ,rzrztz
maty L, maty, myty, mgty L, myt; L rorats,
1117 Hygg 1 r R T Y Y y
roratyl r2raty
=T —T =T =T
mgt T, mgt Mmayty, mgt, —,mqyt "~ ,myr ty,
1118 Hgoo 1 rg Tix ; yvily Yo Mty yty 2Ty tz
marats, TaTE]
[5, 14,29, 50,77, 110, 149, 194,245, 302 ]
1119%, 1120%,
[5,14,30,52,79, 114, 155,200, 254, 314 ]
1121%,
[5, 14,33, 67, 114, 168,227, 302,391, 481 |
1122%,
[5, 16, 35, 60, 93, 134, 181,236, 299, 368 |
1123%, 1124%,
[5, 16, 36, 63, 97, 139, 189, 247, 312, 384 ]
1125%,
[5, 16, 38,75, 128, 191, 266, 356, 456, 568 |
1126%,
[6,19,41,70, 110, 157,212, 278,351,431 |
119  Hggy 1 i 2rgtyt rZrgty margty  margts, r2rgt !
16, 19,42, 72, 112, 160, 218, 284, 359, 442 |
1120 Hgig 1 i matyl rZrgtsl margts margts, r2rpt
16, 19,43, 73, 114, 165, 222, 290, 368, 451 |
1121 Hgog 1 i mmtgl,mmr;%;l,rmtgl,mmr,tz,rgltgl
16, 19,45, 82, 132, 195, 268, 356, 455, 559 |
2 — 1

1122 Hgzos 1

r2rgtyl mprgpt L ratz, mary

y

[6.21,45, 78, 122, 175, 236, 310, 301, 481 |
1123 Hzpe 1

it;l, rgrztgl, mzrmtgl, Mmayrgpty, rgrztzl

[ 6,21, 46, 80, 125, 178, 243, 316, 401, 493 |

1124 H3zpg 1 i rgrztﬂjl,r%rmtljl,mzrm_lt;l,r%rztz,mzrﬂjltz_l
[6,21,47,82, 128, 183, 250, 325, 411, 507 ]

1125 H3o4 1 i rzrwtgl,mwrgltljl,rxtg ymgTetz, Ty
[ 6,21,48, 89, 144, 207, 288, 382, 486, 602 |

1126 Hgoq 1 i it;l,mzrglt;1,7‘xt;1,mxr1t1,'rgltzl

17B

[5,15,37,74, 122, 178, 244, 322, 410, 508 |
1127%,

[ 5,15, 38,78, 132, 200, 282, 378, 488, 612 |
1128%,

[ 5, 15, 40, 82, 134, 200, 278, 368, 472, 590 |
1129%,

[ 5, 15, 40, 83, 142, 216, 300, 393, 500, 622 |
1130%,

[5, 15,40, 89, 152,230, 319, 422, 541, 670 ]
1131%,

[5, 15,41, 87, 146, 221, 306, 403, 513, 637 |
1132%,

[5,16, 39,74, 119, 174,239, 314, 399, 494 |
1133%, 1134%,

[5,16, 39,76, 127,192,271, 364, 471, 592 |
1135%,

[5, 16,42, 80, 131, 196, 274, 364, 467, 584 |
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i
1138%,

[5, 16,42, 81, 128, 185, 253, 332,421,520 |

1136, 1137%,

[5,17, 44, 83, 131, 190, 259, 339, 430, 531 ]

1139%,

[5,17, 46,93, 155,230, 317,421, 541, 670 |

1140%,

[5,17, 46,95, 156, 229, 315, 419, 536, 665 ]

1141%,

[5,17,48,95, 155,227, 314,415, 527, 655 |

1142%

[5,18,43,78, 123, 178, 243, 318, 403, 498 |

1143%, 1144%,

[5, 18,45, 89, 148,223, 311, 413, 528, 659 |

1145%,

[5,18,47,93, 151,223,312,411, 523,653 ]

1146*

[ 6, 20, 50, 93: 148, 213, 291, 382, 484, 598 ]

1127 Hyog 1 r2rg mztgl,mzrztgl,mytz,mg”;lt* smyt; !
[6, 20,51, 96, 157, 230, 319, 420, 537, 666 1
1128 Hgpy 1 r2re matgl rgtgl r2e,, 02001 o0t
[6, 20,52, 96, 151, 223, 305, 401, 507, 631 |
1129 Hyo3 1 Tfrm rgtz,mzrzt;l,mytz,szx_ltz_l,mytz_l
[6, 20,52, 97, 158, 232, 318, 413, 523, 647 |
1130 Hyo3 1 rgrw rftz,'mzty,mwrzt;l,mzt,‘jl,mwr; tz_l
16,20, 52, 103, 163, 241, 328, 437, 554, 689 |
1131 Hyig 1 r2rg  itpl, martyt myts, magry ttst myts !
16,20, 53, 101, 161, 237, 320, 422, 533, 661 |
1132 Hai1 1 r2rg r%rztgl,rxtzjl,rztz,rgt;l,r;lt;l
76, 21, 50, 90, 142, 205, 280, 366, 464, 573 |
1133 Hagy 1 r2rg it;_l,ty,rgrg;t;l,tqjl,rgrztzl
16,21, 51,92, 145, 209, 286, 374, 474, 585 |
2 — 2 =1 ,—1 2 .—1
1134 Hggy 1 r2re matg oty rZrgts ot r2egt ]
16,21, 51, 94, 154, 225, 313, 412, 528, 655 |
2 —1 —1 —1,—1 —1,—-1
1135 Hggg 1 r2rg matgl maty mets L omarg est ma s e

[ 6,21, 53,94, 148,213, 291, 380, 481, 593 |

1136 Hapg 1

r2re  r2tg, by, rZrgtg et 0 2egt s

1

1137 Hyo6 1 TﬁTm rﬁtx,rﬁrztgl,tz,rirxtz_l,tz_l
[6, 21, 53, 94, 153, 220, 305, 398, 509, 628 |

1138 H3zgg 1 7‘37’1 r%rztgl,mzty,rnl-t; ,nzzr;I , Mz 71
16,22, 55,97, 153, 220, 299, 391, 495, 610 |

1139 Hyos 1 r2rg 7-37-zt;1, mz'r':,;t;l, myts, mgry !  myts L
16, 22, 56, 102, 164, 239, 330, 435, 556, 637 |

1140 Hygs 1 r2rg rzrzt.;l,mzrzt; smyty, mery Lt myts
16,22, 57, 106, 171, 245, 337, 442, 563, 693 |

1141 Hyy7 1 r2rg it;l,rmtal,rztz,rgtgl,rqjl
16, 22, 58, 104, 168, 238, 330, 430, 546, 674 |

1142 Hyos 1 r2rg rzrwtgl,rzt,gl,rztz,rgtzl,rz
16,23, 52, 92, 144, 207, 282, 368, 466, 575 |

1143 Hggg 1 r2rg rzrwtgl,ty,rgrmtgl,t Lor2rgts
16,23, 53,4, 147, 211, 288, 376, 476, 587 |

1144 Hzgg 1 r2re  rZrgtpl oty e Zegpeg el r 2t
16,23, 55, 102, 167, 243, 335, 438, 559, 691 |

1145 Hsg7 1 Tfrm ity ,mzty,mzt;l,mzrz_lt;l,mzrz_ltz_l
16,23, 56, 104, 164, 238, 328, 428, 544, 674 |

1146 H3gs 1 7‘37‘1- rgrwtajl,mwty,nzwt; ,nzzrgjl 17 ,nzzrgltz_l

I8A

[7,22,47, 82, 127, 182, 247, 322, 407, 502 |

1147%, 1148%,

[7,22,48, 85, 132, 189, 257, 336, 425, 524 |

1149%, 1150%,

[7,23,50,87, 135, 194, 263, 343, 434, 535 |

1152%

[7,23, 51,90, 140, 202, 275, 359, 455, 562 ]

1151%,

[7,23,51,91, 143, 206, 280, 366, 464, 574 ]
1

[7,23,51,91, 143,207, 283, 371,471, 583 |

1154

[7,23,52,94, 148, 214, 292, 382, 484, 598 |

1156%,

7,23, 52,94, 150, 220, 302, 396, 504, 626 ]

1157*

[7,23,52,95, 152,222, 305, 401, 510, 632 ]

1155%,

[7,23,52,96, 155,226,311,411,523,647 |
1

[7,23,52,97, 159, 234, 321, 425, 545, 674 |

1159*

[7,23,54,99, 156,228, 315, 414,527, 655 |

1160%,

[7,23, 55,103, 165, 241, 331, 435, 553, 685 ]

1161%,
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[ 7,24, 54,96, 150, 216, 294, 384, 486, 600 ]
1163%, 1165%,

[7,24,55,99, 156,226, 309, 405, 514, 636 ]
11627%, 1164*,

[ 7,24, 55,100, 159, 232, 319, 420, 535, 664 ]
1166,

[ 7,24, 56,102, 161, 233, 319, 419, 532, 658 ]
1167%, 1168%,

[7,24,57, 104, 164, 239, 327, 428, 544, 673 ]
1171%,

[7,24, 57,105, 167, 243, 333, 437, 555, 687 ]
1169%, 1170%*,

[ 7,24, 58,107, 168, 243, 333, 436, 552, 683 |
1172%,

[ 7,25, 56,98, 152,218, 296, 386, 488, 602 |
1175%,

[7,25,57,101, 158, 228, 311, 407, 516, 638 ]
1173%, 1174%,

[ 7,25, 58,104, 163, 235, 321, 421, 534, 660 ]
1176%, 1177*,

[7,25,59, 107, 169, 245, 334, 436, 552, 682 ]
1179%,
[7,25,59, 107, 169, 245, 335, 439, 557, 689 ]
1178%, 1180%, 1181%, 1182%,
[7,25,59, 108, 171, 247, 337, 441, 559, 691 ]
1183%,

[7,25,60, 113, 183,269, 371, 489, 623,773 ]
1184%,

[7,25,62, 117,190, 278, 382, 502, 638, 790 ]
1185%,
[7,26,61, 109, 171, 247, 337, 441, 559, 691 ]
1186%, 1187*, 1188*, 1189%,
[7,26,61, 110, 173, 249, 339, 443, 561, 693 ]
1190%,

[7,26, 63,118, 190, 278, 382, 502, 638, 790 |
1191%,

[ 7,26, 65,121, 194, 282, 386, 506, 642, 794 ]
1192%,

[7.27,63, 111, 173, 249, 339, 443, 561, 693 |
1193%, 1194%*,

[ 7,27, 65, 120, 192, 280, 384, 504, 640, 792 ]
1195%, 1196*,

[7,28, 67, 122, 194, 282, 386, 506, 642, 794 ]
1197%, 1198*,

[ 8,25, 54,94, 146, 209, 284, 370, 468, 577 |

1147 Hgsq (mzre)

rire

[ 8,25, 55,96, 149, 213, 290, 378, 478, 589 |

1148 Hgss (mzrg)

TLTE

1
x

1149 Hggp 1

[8,25,55,96, 150, 215, 293, 382, 483, 595 ]

1150 Hypg 1

2
TITE

2 2. -1 1 2. -1
rita, ty, riraty oty te rirgt
1

[8,26,57,99, 154,221, 300, 391, 495, 610 |

sl Hgpz 1

-1 ,2,-1

smaty, maty et

[8,26,57,99, 155,222, 301, 393, 497, 612 |

1152 Hggo (mzry)

2
T

1
1

crg Ly, r?t;l, matyl myty, mery

Y
ret,

-1
z

[ 8,26, 58,102, 159, 227, 309, 403, 510, 629 |

1153 Hzyq 1

-1
x

1

tosity L otg mytst mats, mat 71

r2¢7 L

[ 8,26, 58,102, 160, 230, 314, 410, 520, 642 ]

154 Hzgg 1

=1 —1
tg, ity Lt I

=1

71,mzty,7‘§ty71,mzt

mat

[ 8,26, 58,102, 160, 231, 316, 413, 524, 647 ]

1155 Hggy 1

ity it;l,tgl,mytz, r%t;l,

myt_l

[ 8,26, 58,102,161, 232, 317, 414, 525, 648 |

1156  Hzys 1

r2t;1,mzt-y,r§t;1,mzt

z
1

_1, mytz, rztz_l,

Y
'm.yt7

[ 8,26, 58,102, 161, 233, 319, 415, 525, 649 |

1157 Hyog 1

n

Tx

2ty maty, maraty

smaty

myt

Lomyty, mery 1t

-1
z

[ 8,26, 58, 104, 165, 237, 326, 427, 541, 667 ]

1158 Hzyg 1

1 1

to, ity Lot rZesl mats, mat 1

r2¢ 7L

[ 8,26, 58, 104, 166, 241, 332, 437, 558, 689 |

1159 Hgsg (mzrg)

TiTz

r2rgtytors ey, r2es b matsl my s mary
gt )
©

1,—1
ty o,

[8,26,61, 107, 168, 243, 332, 433, 551, 680 ]
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—1°.2 it = 3 =T
1160 Hsgs 1 Tfrm Tr;zi_xl sTyTaty, ity merety S meTaty, Tyt T,
rit
[8.26, 61, 108, 172, 248, 340, 444, 564, 696 |
ip—1 ,—1 2,—1 2,-1
1161 Hgzqq 1 i ta, ity =ty T ryty Ty myty, vyt
myt
[8.27. 60, 105, 164, 235, 320, 417, 528, 651 ]
; 2,—1 ,2 2,—1
te, tol 2, r2e 1,
1162 Hspo 1 i i 2ty TRtz TZYz
mat
T =1 7,1 =T
63 Haps 1 ; b ity iy maty, TEEy T maty
rit
T —T ,2,- T ,2 7,1
164 Hgoy 1 i Mzty, Tty "y maty T, Tyt T TRtz TRt
maty
=T = —T T, 1
1165 Hz17 1 i mztﬂi’lrztm sty s myty T myty, Tots T,
myt
[8.27. 61, 108, 170, 245, 335, 438, 556, 687 |
-1 ,2 1 ,2,-1 2, -1
1166 Hgs7 (mzre) 21y, mztz_l,:ylrmty,mmty sTaty s matz, TyTaty
My T t
[8.27, 62, 109, 170, 243, 332, 433, 548, 675 |
- -1 ,2 2,—1
1167 Hzqz 1 i fz o te ymyty Ty rrtz ity
mat
7,1 =T =T ,2 7,1
168 Hzyg 1 i mztfvlrztm sMzty T myty T rrte, TR
mat
[8.27. 62, 109, 173, 249, 341, 445, 565, 697 |
; —1 ;-1 2,-1
1160 Hggq 1 i ta, ity by Aty myta, Tyt
myt
0 Hays i s mztx,lrftgl,mzzgl,7-§t;1,mytz,7-§t;1,
myts
[8.27.63. 110, 173, 249, 338, 441, 559, 688 ]
5 maty !t yorZtg e e rats margt 71,
171 Hyyg 1 r2rg @ 2ty o Ta Tty z
mat
[8.27. 63, 111, 174, 250, 341, 444, 563, 694 |
2, ,—1 .2 o _ 0
172 Hszg4 1 Tng Tg’“:r_,tlm ,T‘yT‘a:iy,lty ,mzrzty ,mzrmtz,ryrztz s
rit
[8.28. 61, 106, 165, 236, 321, 418, 529, 652 ]
=1 .2 2,—1
s it s Tt t s
173 Hggo 1 i thy TRtz TRty
T 7,1 —T_,2 7,1
1174 Hgpa 1 i ity ;;nztnyzi,y smapty ity Tt
mat
T, 1 T ,2,- 1 7,1
1175 Hgzjg 1 i thz_lvmmty,m:(; g TRty Lamyta, ot
moyt
[8.28,63, 110, 171, 244, 333, 434, 549, 676 |
tg, it el r2e, r2e 1 el
1176 H314 1 i o 7 © Yy Tyty Yy
r2t
T ,2 T,—1T —T Y
177 Hgyp 1 i thxil’ryty’Tyty smyty Ty mytz, ryts
myt
[8.28.63. 110, 174, 250, 342, 446, 566, 698 ]
ip—1 2,—1 —1 -1
178 Hgjg 1 i 7't21‘_mzty’rzty smaty o maty, mats T,
rit
[8.28,63, 111, 174, 250, 341, 444, 562, 692 ]
2. ,—1 2,—1 . —1,—1 -1
1179 Hygyp 1 r2ry ’"z’"zjaf sTIty e Tg ity s Tatz,maratl
myt
[8.28. 64, 112, 176, 252, 344, 448, 568, 700 ]
2,—1 —1 2,—1 1
maty, rst] smat T mapty, vt T, myt T,
1180  Hgzis 1 i 2ztflz$ 2ty zty, Tty 2ty
Tytz
7,1 =T _,2 7T —T
1181 Hs3i6 1 i mzti’lr”tw smzty oty oty myt
myt
=T =T 7,1 =T ,2 =T
1182 Hgg1 (mars) r2ry mfltz,l’mzr“” ty, Tyty s myty T rIte, Mot T,
Tt
[8. 28,64, 113, 177, 253, 345, 449, 569, 701 ]
2 2 2. ,—1,2,—-1 2 2, -1
1183 Haog 1 7‘27‘: Tgt;ileyT‘ztwayrwty sTgty o TyTatz Tyt
r2t
[8.28. 64, 117, 187, 274, 377, 496, 631, 782 ]
=1 -1 2, ,—1
yity T, my tz, ty
118  Hsgs 1 i thy TymaTy Ttz TyTzly
[8.28, 66, 119, 192, 278, 384, 502, 640, 790 ]
N Hsos 1 s mate, r2tzt matgt r2es mer s e r2ese 0t
[8.29.65, 113, 177, 253, 345, 449, 569, 701 ]
2, ,—1 ,2 -1 ,2,-1 2, -1
ty, o, ty, t , Tt s tz, t >
1186 Hgse (mzrg) 7‘3’": 7‘27“17Ji 771‘y7‘a: yrMmaty Tzty Mtz TyTaty
morolt
T 1 2 7,1 —T 2 7T
187 Hag 1 ; rztm_l,ryty,ryty smyty L rte, ot L,
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Nbr. gr Ne H; L m X
5,1 =S ) 5,1 =
188 Hgyp 1 i ";ztrl'rztw szt T Ty by, Tty Tomyty s
Tytz_
-1 .2 T, —1 —T =T
1189 Hgqg 1 i rgtzl’ryty’ryty smyty S, matz, mgts
rots
[8.29. 65, 114, 178, 254, 346, 450, 570, 702 ]
1190 Hyoo 1 2, rgtzﬁmmT;lty,sz; l,mytgl,mzrwtz,mmrztgl,
= mayts L
8,29, 67,122,193, 281, 385, 505, 641,793 ]
P2 =1 gty r2rgt s mp eyt mpt,, mpts L
1191 H3o3 1 i % 1’Iyy’q:yy’l‘yya1211z,
rats
[8.29. 69, 123, 196, 282, 388, 506, 644, 794 |
1192 Hgzo 1 i margte, rirgty L margty L mytsl r2es, p2e L,
326 g
[ 8,30, 66, 114, 178, 254, 346, 450, 570, 702 ]
2 2t mytl 2t margts L,
1193 Hgrg (mzrg) rire vy Yy z z
2,1 = =T
119 Hgiy 1 i Tyty o myty s matz maty T,
[8.30. 67, 121, 192, 280, 384, 504, 640, 792 |
-1 -1 2 -1
it mgm t rorzt
. sity, mg z z ,
1195 H3zos 1 i t*:f g z yTzty
—T —T .2 —T ) =T
. t s mat y TRty mgr ty, Tt N
1196 Hgzos 1 i *%*f x z 2 yTzlz
[8,31,69, 124, 195, 283, 387, 507, 643, 795 ]
P21 gty r 2yt mp eyt mpt,, r2t,,
1197 H3o3 1 i ZEl Yyry: TeTyty Yyly T
mgt,
1198 He 1 i mzrztz,'rzrztgl,mzrztgl,mytgl,rztz,mztz,
326 S2e—1
[7,25,57,103, 163, 237, 325, 427, 543, 673 ]
1200*
[7,25,58,103, 161, 235, 322, 421, 535, 663 |
1199%,
[7.26, 61,107, 167, 242, 329, 431, 547, 675 |
1201%,
[7.26. 62, 109, 168, 243, 332, 434, 550, 680 |
202%,
[7.27. 61,107, 169, 245, 334, 436, 552, 682 ]
1203%,
[7,27, 62,109, 170, 245, 335, 438, 554, 685 |
1204%,
[7,27, 65, 113, 173, 249, 339, 443, 561, 693 ]
1205%,
[7.29, 65, 111, 173,249, 339, 443, 561, 693 |
1206,
[ 8,28, 62, 108, 170, 244, 332, 434, 550, 678 |
r2rpt= 1 r2e, ety mgt s my e e t
1199 Hrysg (my,m2) r2ry yraly TRty Ty Tty maty T, mary smary s,
° x z rpts 1
8,28, 62, 110, 174, 250, 342, 446, 566, 698 |
-1 .2 -1 -1 —1
ty Ity ty, ty s ty,
1200 Hrgp — (mz,r2) r2rg Maty TRty Ty Sty Maty s MaTy z
Tt
[8,29,65, 111, 175, 250, 339, 443, 560, 689 ]
-1 -1 2,—1 . —1
1200 Hygqg 1 r2rg Mgty T maTy Tty myty, oty g Tty Ttz
z mm'rzt_l
[8.29. 66, 112, 175, 251, 341, 444, 563, 693 |
-1 .2 2 =1 —1
1202 Haox 1 2, maety, ,Tyrzty,rmty,zty ,mz'rzty yMmyrgptsy,
395 zTz T,ﬁrmt;
[8,30,63, 111, 174, 250, 341, 444, 562, 692 |
2 = 2,—1 . —1,—1
1203 Hygyp 1 720y rirely H Yy Myty, Toty Tyt Tty
myryet,
[8.30, 64, 112, 175, 251, 342, 445, 564, 695 |
2t 2ty r2ty,, it 1 s b ot
1204 Hgoy 1 2 TeTaty s TyTxty, Tty ity Ty mergt, T, margts,
39 zTx T%"It’;l
[8.30. 68, 114, 178, 254, 346, 450, 570, 702 ]
-1 2 2 -1 .2,-1 -1
2 2 mgty ,mmrzty,rwty,Ty'rmty ‘Ta:ty ymgry Ttz
1205 H
758 (mz,r7) rirz rﬁrmtgl
[ 8,32, 66, 114, 178, 254, 346, 450, 570, 702 ]
2 -1 2 2 -1 ,.2,-1
2 2 raraty Lomerety, raty, roraty o ratyt mery s,
1206 H My, T o
757 (mz,rs) irz r%rztz_l

19

[ 8,26, 56,98, 152,218, 296, 386, 488, 602 ]
1208+,

[ 8,26, 57,101, 158, 228, 311, 407, 516, 638 ]
1207+,

[8,26,57,101, 159, 231, 316, 414, 525, 649 |
1209%,

(8,26, 58, 104, 162, 232, 316, 414, 524, 646 |
1213%,
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[8,26, 58, 104, 163, 235, 321, 421, 534, 660 ]
1211%, 1212%,

[ 8,26, 58, 104, 164, 238, 326, 428, 543, 671 ]
1214%,

[ 8,26, 58, 104, 165, 241, 331, 435, 553, 685 ]
1215%, 1210%,

8,26, 59,107, 169, 245, 335, 439, 557, 689 ]
1216%,

[8,27,61, 109, 171, 247, 337, 441, 559, 691 ]
1219%, 1220%, 1221%,

[8,27,61, 112, 181, 268, 372, 492, 628, 780 ]
1217%, 1218%,

[8,27,62, 115, 185, 272, 376, 496, 632, 784 ]
12227, 1223%,

[8,28,63, 111, 173, 249, 339, 443, 561, 693 |
1224%, 1225%, 1226%, 1227%, 1228%, 1229%*, 1230%,

[8,28,64, 117, 187, 274, 378, 498, 634, 786 |
1231%, 1232%, 1233%, 1234%,

8,28, 64, 117, 188, 276, 380, 500, 636, 788 ]
1235%,

(8,28, 65, 120, 192, 280, 384, 504, 640, 792 ]
1236%, 1237*, 1238*,

8,29, 67, 122, 194, 282, 386, 506, 642, 794 ]
1239%, 1240%, 1241%,

[8,30, 69, 124, 196, 284, 388, 508, 644, 796 |

12427, 1243%, 1244%, 1245%, 1246*, 1247*, 1248, 1249%, 1250%,

[9.28,61, 106, 165, 236, 321, 418, 529, 652 ]

2,1 ,—1 ,2,—1 ;
to,r2ty et 2 ity maty,
1201 Hgig  (mz) . zirite L ta rSty its mats
r2¢7 Lt
7,1 T = P
to, Tty Tty T ty TTytzs Ttz
1208 Hgig  (mz) r @l e 2Tty o Tyte Tats
mgty T, myt_
[9. 28, 62, 108, 169, 242, 329, 428, 542, 668 |
2,—1 ,—1 —1 ,2, .2
209 Hyg 1 2 tz;;ztz ’jf smytyl r2es, r2es,
itZ 1l mot
[9. 28, 62, 108, 171, 246, 338, 442, 562, 694 |
2,1 ,—1 ,2,—1 ,2 2
to, rity Tty TarZty T rpta, ity
1210 Hggo 1 r2 @ Tata ol TRty o Tyte Tete
itz mats
19, 28, 63, 110, 171, 244, 333, 434, 549, 676 |
2,-1 ,—1 —1
t ol t1 it t
121l Hgys  (mz) r o2 Tzle ota o yly otz Mats,
rot , t
=T =T =T
ta, ity L, b L, ity ty, it
1212 Hzps 1 i T ey e YT By
ty ,Turzilz . ]
ta, ity ty o, ty, tz, ts,
1213 Hgyg 1 r2 mzte 1’ x miz z 2 TzTyty > Mmatz, mytz
mgt; L myts
19,28, 63, 110, 173, 248. 339, 442, 559, 688 |
2,1 ,—1 .2, ,—1 .2
to,r2t et to b 2t b,
1214 Hggy 1 " @ Tzte ota o TeTyly TRz tE
rit_ Tt
[9. 28, 63, 110, 173, 248. 339, 442, 562, 694 |
1215  Hgog 1 i 7'§tz:’1"zt21 fgtgl smatytorZeytst mapts,
mgt , Tt
9. 28, 63, 110, 174, 250, 342, 446, 566, 698 |
2,1 ,—1 ,2,—1 ,2 2
to, ity Tty TarZty T rpta, oty
1216 Hgiq  (mz) r2 @ T2le ote TRy L TyteTalz
mgt L, myt
19,29, 64, 115, 183, 269, 372, 492, 628, 780 |
2,—1 ,—1 ,2,—1 2 2
1217 Hysg 1 r tw’Iziz ’t‘f STty L TyTztz, TRtz
it, “,mayt,_
o,—T ;=T ,2,—T —T -
1218 Hygy 1 ” tz;;ztz ngls sTEty amaTy ta,maTsts,
itZ 1l mot
[9.29, 65, 113, 177, 253. 345, 449, 569, 701 |
> ty Ttz tz,
1219 Hg17 (mz) rg Myty = ttz, Mzly
—T —T —T,2 i
to L maty, mgt, L omyto L oty rots,
120 Hgig  (mz) r Maty o Mmaty. maety myty Tryte pts
mgt, ~,myt,
= =T —T,2 z
1221 Hygs 1 ” Mgty " maty, met, ©,myt, T, ryty, rats,
[9.29, 65, 117, 186, 273. 376, 496, 632, 784 |
-1 ,2 2
t s roraty, ro Tty
1222 Hsgg 1 r2 y o TyTEtE TpTztz
7T —T
to L mars Tt morats,
1223 Hgpg 1 r2 z'y 2Ty bz MzTziz
[9. 30, 66, 114, 178, 254, 346, 450, 570, 702 |
1,
t t t
1224 Hgis (mz) ” s Myty itz maty,
=T —T,2 )
to L 2t t
1225 Hgie  (mz) r2 y omyty rytz Ttz

1226 Hgog 1

maty, rﬁt;l, my

maty bt r2e et

T 2 2, —T
A ,rzty,mzt,y,rzty B
Y Y

=
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Nbr.  gr Ne H; L m X
T 1 .2 o1 —T .2
1227 Hzpg 1 i Tgrztlz ’Tyfz{’mytywyty smyty itz
ret, T, myt,
271 =T —T .2 )
1228 Hygp 1 r rz‘g{ vmzhiumzty smyty Ttz rote,
ity mat;
] ) 7,—T 2,1 .2 )
1229 Hs11 1 - rgrztlz,gyty,ryty sTpty Ttz TRtz
r2e1 r2¢ -
Yy 'z ' x'z
2 =T =T
1230 Hga1 1 ” "‘z"aftwvmziy:mwty smyty ity mats,
it mats
19,30, 67, 120, 189, 276, 379, 499, 635, 787 |
1231 Hyor 1 7‘? 7”13;1’ maty, 7nzt;1 , mytgl’ T.ST.zta 7'?:7'ztzy
ity mat;
1232 Hyog 1 r2 mwtla:lvmm;y»mztgl»mytgl,sz;ltz,mzrztz,
z .y — —
it7 L mat
1233 Hggg 1 r2 ";wt;ll’ Z‘wt% maty L myty T et roratz,
-~ z — —
r2¢ r2¢
Yy 'z Tz
Mgt L mpty, mat, L myts L mar, Tt maryt
1234 Hss0 1 ” o ta ety Mty T myty T mars Tz, maTats,
rot_ T, ot
Yy 'z ' xz
19,30, 67, 121, 191, 278, 381, 500, 636, 788 |
5 H . . mate, ity L omatz b r2e mars Ve marsts,
3 539 rf,rzt;l,r,%rztgl
19,30, 67, 121, 192, 280, 384, 504, 640, 792 |
2,—1 ,—1 2,—1 2 2
to,roty bt 2ot r2e b, r2e st
1236 Hg11 (mz) 2 x> Tzte © zty yrztz, TpTztz
z mgrats L, mers 1t L
ToT T 2,1 =T
to, T2t t r2t MmaTl ty,maTats,
1237 Hg1g (mz) r2 @ TEte o te TRty TomaTs iz maTats
ks t , Tzt
B to, oty Lt L 2t ma s T, marats,
e Ha05 ! Tz r2rpts b 21
y 2’z 0 x 22
19,31, 69, 124, 195, 283, 387, 507, 643, 795 |
-1 — -1 ,2 2
mgty T, Mgty mat, T, mytC reraty, TETa s,
1239 Hgoo (mz) r2 ztx lty ivyl yly yTztz, TpTztz
maryts L mer Lt
—T =T —T =T
Mmpto L, maty, Mgt L myt o mar by, marats,
1240 Hgas (mz) r mlz K T yl xly Yyly 2T z zTztz
ol et
—1I = =T =T
1241 Hgop 1 . Moty ) maty Mmaty T myty T mary s, marats,
Tyt T, TRzt
Y Z x z
19,32, 70, 125, 196, 284, 388, 508, 644, 796 |
=1 =1, — 1
it yitq, ty, it ,t sy Mgy T t
1242 H3ps 1 i oyt ity oty xry Ttz
rarztyl mers e
5T .2 7, =T =T =T
12435 H 1 ; oty s rEtysmaty, it T mat  myr Tt
308 ‘ r2rt 7l e et
y z z
2 7,1 =T T =T
1244 " ) i Tito, maty, TSty L maty L maryty, Toryty
323 maryts L 2oL
Y D x "z
1245 Hgog 1 i 7’;zrzltzvTzrzlfglvmﬂztgl,myt?jl,rﬁtz,mztz,
rot, T, mayt
——1 .2 7,—T . 2,—1 =T
it ,rot rot rot T, mayr tz,mayrzts,
1246 Hggg 1 TZ 5 tiylyvzytyi» zly zT, tz 2Tztz
r2r r2r
y 2z 2 x 2z
B ity L, ryty, roryto L, ats, myts,
1247 Hpgo 1 r2 o0 vty Ty ty
mgty L omyt
7,1 T T .1, T .2
rot o gty raryt, Lo Lt st
1248 Hgo4 1 r g vy ey y "y ztzo bz
rot st
2 P2rgte, rate, Ty iy L rat, L ot 2,
1249 Hgpq 1 r2 T
y 'z ' x =z
P2 rgte, Tote, Ty At myt L ity mat
1250 Hgyy 1 r2 Zfiz'zilc‘:z*yyvzvzzv
z .y — —
it7 1, mat

[8,27,59, 105, 165, 239, 327, 429, 545, 675 ]
1252%,

[8,27, 60, 106, 167, 242, 329, 431, 547, 675 ]
1254%,

[8,27, 60, 107, 168, 243, 332, 435, 552, 683 ]
1257+,

[ 8,27, 60, 107, 169, 245, 334, 436, 552, 682 ]
1251%,

[8,27,61, 108, 168, 243, 332, 434, 550, 680 ]

1253%, 1258*,

[8,27,61, 108, 170, 247, 336, 440, 559, 690 ]
1255%,

[8,27,61, 109, 170, 245, 335, 438, 554, 685 ]
1256%,

[8,27,61, 109, 170, 245, 335, 439, 556, 687 |

1259%, 1260%,

[8,27,61, 109, 172, 249, 339, 443, 561, 693 |
1261%,

[8,27,62, 111, 173, 249, 339, 443, 561, 693 |
1262%
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N Hy L m X

gr
[8,28, 64, 112, 173, 249, 339, 443, 561, 693 ]

1263%, 1264*, 1265%, 1266%, 1267*, 1268*,
8,29, 64, 111, 173, 249, 339, 443, 561, 693 ]

1269%, 1270%, 1271%, 1272%, 1273%*, 1274*, 1275%, 1276*, 1277*, 1278*,

[9.29,63, 111, 174, 250, 341, 444, 562, 692 ]
2, ,—1 —1 2,—1 ,.—1,—1
1251 Hyjp 1 21y rEToly JmeTe by, myty, ity T, Ty Tty Tatz,
mgrgpt; L, mats
[9.29. 63, 111, 174, 250, 342, 446, 566, 698 ]
-1 ,2 —1 2,—1 ,.—1,—1
magtzl,r2ty, vy ey, r2t 1 p Jrats,
1252 Hyig 1 7'37'1 ;i_zl zt_yl x Ty Tzty z ty ztz
[y T
ytz z
[9.29, 64, 111, 174, 249, 339, 442, 560, 690 |
1253 Higs 1 TETm rzrgft;]',mzrglcty,it;l,mzrztgl,itz,mzrztz,
it, T, mayrgt,
[9.29. 64, 111, 175, 250, 339, 443, 560, 689 ]
-1 -1 2,—1 ,.—1,-1
to o, ty, ty, Tty T, ty Thratz,
1254 Hy13 1 r2rg Mmxty ;”wrm yrMmyty, ryty T ry Tty T Tats
mergt, L, mat;
[9.29. 64, 111, 176, 251, 343, 448, 567, 699 ]
2, 4—1 ,2 -1 2,—1 ,—1,-1
1255 Hyor 1 21y Tgrftf” ,Tifly,rz ty, oty Tty etz
rutz ,rztz

[9.29, 64, 112, 175, 251, 342, 445, 564, 695 |
2, 4—1 ,2
ryrzt )
1256 Hggy 1 r2rg g Ty

=1 -1
r:,;ty,rgty,zty ,mzra;ty ymyrgptsy,
—1
rurmtz s T

—1
ty

9,29, 64, 112, 176, 252, 344, 448, 568, 700 ]

-1 ] 1 .
t s ty, it s itz tz,

1257 H3gg 1 7‘37‘1 B xl mzTxty 1" y o itz, mzrgty

it7 morgts

[9,29, 65, 112, 175, 251, 341, 444, 563, 693 |

—1 2 2 —1 _
1258 H 1 2y mmtm_, TyT:ct_y,Tity,lty ymzTgty T, margts,
395 z 2 1.2
TyT‘xtz s Tty

[9,29, 65, 113, 176, 252, 344, 448, 568, 700 ]

2 -1 S —1 -1
rergt myrgptqy, it ymayrgt , it mayrypts,
1259 Hggg 1 r2rg yxte > MaTaly, ity zTaty zyMzTxtz

it7 Y myrpt st
—T 1 =T
magty, —,myrgpty, it smayrgpt ", ity, mayrgpts,
1260 Hyoo 1 r2rg wlx z zly z2Taly zyMzrztz
it myrgt,
9,29, 65, 113, 178, 254, 346, 450, 570, 702 ]
2 -1 .2 -1 2,—1 —1,—1
1261 Hyio 1 r2rg TngtT, ,T‘ityﬂ“$ ty, Ity Ty ity s Tatz,
z rutz 1,7‘th 1
[9.29. 66, 114, 178, 254, 346, 450, 570, 702 ]
=1 .2 —1 2,—1 . —1,—1
it rot kg t rot T t Tt
1262 Hyqy 1 Tfrm £ F y',f YTty 5 Tg Tty T Tatz,s
rytz o Taty
[9.30., 67, 114, 178, 254, 346, 450, 570, 702 ]
2 —1 —1,—1 —1
rite, mgT ty, Myty, mgr  ~t ,moqt s,mgrgets,
1263 Hyoo 1 r2rg ztT mlx ylyy Ty ty yty zTztz
mprpt; L, omat,
z p) 2 z = 7,1 .2
Titg, TErgty, oty rarpt L rit st 2yt
1264 Hygg 1 r2rg 3rr Tyt Tety Ty Tety o Taty o TyTwts
roret rot
Yy Tz > xz
=S 11 —T
1265 Hsgs 1 T?rm ";It:c_’lryth_yl’”y s Mgty ", ity merpts,
r/urztz ,Tmiz
=T =T 2, -1 . —1,-1 .2
1266 Hgyz 1 721y Moty T mary by, myty, Ity Ty Tty Tyt
T(L‘t21mm7‘ll‘t7
=1 —T —1,—1 —T
Mgty T, mgTy ty, Myty, Mg, syt mgryts,
1267 Hypg 1 TETI oty 1mz Y yty Ty yly zTxlz
maprpts L, omat,
=1 .2 ) =T ,2,—1 .2 z
Mgt L, rErgty, rarpt ot rat L gt rat,,
1268 Hyop 1 r2rg o oy “i_y’ yraty Tty T TyTetz, Tyts
T, Tx s T
Y z Tz
[9.31., 66, 114, 178, 254, 346, 450, 570, 702 ]
ie—1 —1 — —1
1269 Hyjs 1 r2ry ity »maslfz ty, myty, mary ymarets,
mygrpty T, maty
——1 .2 p) —T ,2,—-1 .2 =
it s TErpty, rorpt ,rat s rirgpty, ity
1270 H3gg 1 7‘2"1 £y 12147%1 wty zty yratz, Tptz
rérgt_ 1 rt
] z Tz
5 —T —T,— =T
rite, mery Tty, mgry Tt myt, C, mprgty, maty,
1271 Hyoo 1 r2rg =zt e ety ettty yty zTetz, mztz
mgrgt, ~,mat_
) ) 2 -1 ,2,—1 .2 )
2 rite, Ty Tty ryTet st s TpTatz, Tts,
1272 Hyo9 1 rerTy 3 t_yl . t_i/ Yy Y Yy
y' Ttz w2z
2 —T 2 —1 —1 .
rirgt roret it myrgpt ity, myrgt
1273 Hsgy 1 2 zzai’gﬂiyvyvzzyvz zrztz,
39 2Tz P2 =1 2, —1
y Tz w2
5 —T —T 2,1 . —1,-1 2
rirgty Mgy by, myty, TSt r Tt rot
1274 Hyyo 1 r2rg zrets =Tg FY YTy Tty z by ytz
roty, mprgty
2 =T — —T,—1 =T
rTaty T, Myt s Myty, mery to iyt mprgts,
1275 Hypo 1 ?“E'r: ZT'mlT:t yly, MaTy "ty yty zTxtz
megrgt, ~,mat,_
2 = p) ) -1 2,-1 ,2 )
1276 Hsor 1 2 rzrgctai ,rgrity,ryrzty srgty L TaTatz, Totz,
z r27‘ t 1 rot 1
y'ztz o Tx
2 —T =1 1. — =T N
1277 Hapy 1 r2rg ryTaty T, mary ltyvmyty,mx’"z ty Camyty T, marats,
—

magrets L, m,
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Nbr.  gr Ne H; L m X
2 — 2 2 — 2, -1 2 2
N roTaty L TaTaty, ToToty S raty i Tgty, Thts,
1278 H3zgo 1 riry rgr o1 v"gt_l Y L Y Y
y'xtz 2 Txtz
[9,29,63, 111, 173, 249, 339, 443, 561, 693 ]
1279%,
[9,30, 66, 119, 189, 276, 380, 500, 636, 788 ]
1280%,
[9,31,69, 124, 196, 284, 388, 508, 644, 796 |
1281%,
[ 10, 30, 66, 114, 178, 254, 346, 450, 570, 702 ]
-1 2 2 -1 —1,-1 —1
Mgt T2ty raty, mgt mary Tt mgry Ttz
1279 Hyrg (maymarg,r2) r2rg x Tty Tty v, z ty o z

mzrgltz, T%rzt;l, T%t;

[ 10, 31, 68, 121, 190, 277, 380, 500, 636, 788 |

2 —1 —1 -1 .2
rSty, Mmypty, Moyt ,mgt, ,moyt s rirytsy,
1280 Hggo (mgz) r2 z n T vy Y

mory ey, r2t; L, rf/tgl
[10, 32, 70, 125, 196, 284, 388, 508, 644, 796 |
—1 2 1,2
1281 Hrygo (my, mz) 73 maty ,thy,mEIy,m;i sTyTztzs
MmzTztz, Marzt » Tzt
22
[5,14,34,78, 153, 246, 345, 461, 602, 756 |
208+,

[5,15,42, 101, 174, 248, 340, 43, 558, 697 |
1306*,

[ 5, 16,43, 89, 147, 216, 296, 388, 499, 621 |
1317+,

[5, 16,45, 98, 167, 247, 340, 447, 569, 706 |
1320%,

[5,16,45, 102, 182,272, 371,491, 635,789 |
1321%,

[5, 16,46, 101, 170, 248, 340, 448, 570,705 |
1318%,

[5, 16,48, 106, 172, 247, 339, 45, 567, 703 |
1319+,

5,17, 44, 88, 146, 216, 298, 394, 504, 626 |
1323,

[5,17,44,91, 163,258, 365, 481, 615, 771 |
1322%,

[5,17,47, 101, 172,252, 344, 452, 575,713 |
1324%,

[5,17,48, 103, 169, 244, 333, 439, 557, 687 |
1325%,

[5,17,50, 108, 173,247, 336, 441, 563, 694 |
1326*,

[5,17,51, 109, 177, 257, 356, 468, 591,732 |
1327+,

[5,17,53, 111, 178,259, 357, 470, 597,739 |
1328%,

[5,18,47,98, 171,258, 362, 482, 618, 770 |
1329%,

[ 5,18, 48, 103, 171, 246, 339, 46, 566, 702 |
1331%

[5, 18,49, 102, 169, 244, 336, 43, 560, 695 |
1330%,

[5,18,51, 110, 180, 260, 359, 470, 596, 738 |
1333+,

[5,18,52, 109, 174,255, 361, 482, 618,770 |
1332+,

[5, 18,53, 114, 183,259, 355, 468, 595, 738 |
1334%,

[5,19,51, 100, 161,233, 321, 424, 539, 669 |
1335%

[5,19,52, 108, 172,243, 337, 444, 559, 697 |
1336,

[5,19,53, 110, 178,254, 349, 460, 581,719 |
1337+,

[5,19,53, 110, 183,272, 376, 495, 632, 785 |
1338+,

[5,19,57, 114, 178,256, 351, 460, 586, 726 |
1339%,

[5,19,57, 116, 184, 264, 361, 474, 601, 742 |
1340%,

5,20, 50,98, 156, 230, 316, 418, 532, 662 |
13417,

[5,20, 56, 115, 180, 258, 353, 464, 589, 730 |
1342+,

[5,20,56, 115, 185,270, 373, 496, 632, 784 |
1343+,

5,20, 56, 117, 186, 266, 363, 476, 604, 748 |
1346%,

[5,20,57, 113, 177,254, 349, 460, 583,720 |
1344

[5,20,57, 113, 182, 272, 376, 496, 632, 784 |
13457,

[5,20,63, 117, 177, 260, 356, 466, 592, 732 |
1347+,

[6, 18,39, 72, 120, 184, 264, 360, 472, 600 |
1282 Hggo (mgz) r?,rz mﬁtz,mmtc;l,myty,wLyt;l,r%iz_l

[ 6,19, 44, 82, 130, 188, 258, 338, 428, 530 |
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1283 Hgso (mg) 7'57‘1 mztz,mIt;I,mxrzty,myt,‘jl,mzrajltz
76, 19, 44, 83, 136, 205, 291, 392, 509, 643 |

1284 Hyoo 1 r2ry rgtx,r%t;l,myty,mytqjl,mztzl

1285 Hsso 1 mare itz,mwt,;l,myty,mytgl,mztgl
[6, 19, 45, 89, 152, 232, 328, 440, 568, 712 |

1286 Hggo 1 marg rﬁrztm,mzt;I,myty,mytgl,mzt;I

1287 Hgrg 1 My 'mwtx,rirxt;l,myty,7nyt171,mztz_1
[6, 20,47, 87, 139, 203, 279, 367, 467, 579 1

1288 Hgyg (mg) 7‘37‘1 mmtz,mxtgl,rgrzty,'r'itgl,rgrztz
[6, 20, 47, 83, 144, 216, 304, 408, 528, 664 |

1289 Hgsa (mg) 7%7-1 itz,rgtgl,myty,mytgl,r?/tzl

1290 Hgug (mz) rflrm mmtm,mmt;I,rital,ritz,rét;I
16, 20, 48, 92, 153, 232, 328, 440, 568, 712 |

1291 Hy7y 1 myre rzrmtm,itgl,myty,mytgl,mztzl

1292 Hsgo 1 mare it,z,rirztgl,myty,myt,;l,mztgl
[6, 20,49, 93, 147, 215, 301, 397, 503, 627 1

1293 Hy7g 1 My mztz,rgrztz_l,w"mty,myt;l,rz_ltz
[6, 20, 49, 96, 160, 240, 336, 448, 576, 720 |

1204 Hgsy  (maz) r2re  r2rpte, r2retzl myty, mytst r2e 1

1295 Haoo 1 r2rg Ty ltg,raty L, myty, myty L maty L

1296 Hgso (mg) r?er r%rxtm, Moty L, myty, mytgl, r%t;l

1297 Hsgo 1 mare rirwtm,Tf}rmtgl,'rnyty,Wnyt;l,mzt;l
76, 20,50, 103, 177, 263, 365, 490, 628, 774 |

1298 Hgpp 1 marg mmt,z,r%rztgl,myty,rggl,mztz
[6, 21,50, 93, 152, 227, 317, 424, 547, 685 1

1299 Hyo9 1 Tfrm rgtz,r%t;l,rit;l,w“itz,rgtz_l

1300 Hggo 1 My itz,mztgl,rgt;1,7‘2tz,rztz_l
16,21, 51,95, 152, 224, 311, 411, 524, 652 |

1301 Hgg7 1 mare mmtz,r%rztgl,mzr;%y,rgt;l,mzrgltz
16,21, 51,96, 154, 227, 317, 421, 539, 673 |

1302 Hg7g 1 mare r?rztz,it;l,mzrxty,rztgl,mzrgltz
16,21, 51, 97, 160, 240, 336, 448, 576, 720 |

1303 Hggo 1 marg rgrmtm,mxtgl,ritgl,rﬁtz,rﬁtgl

1304 Hss7 1 mare mztm,rf}rmtgl,rétgl,rgtz,régl
[6, 21, 52, 96, 152, 228, 316, 412, 532, 664 |

1305 Hgso (mgz) ’V‘%I’r‘z r%lrztz, margpty L magraty, m,
[6, 21,57, 116, 177, 236, 353, 452, 575, 717 |

1306 Hg71 1 My mztz,r%rztz_l,rmty,rgt;l,rz_ltz
[6,22, 51, 96, 156, 232, 324, 432, 556, 696 |

1307 Hgyg (mg) 7‘12!7“:,; itz,rgt;l,rgt,‘jl,rgtz,rgtz_l
[6, 22,52, 97, 156, 230, 319, 422, 539, 671 |

1308 Hgs1 1 mzry 7'37'1t1,it;1,'rg'rzty,it,;l,'rzr:tz
16,22, 52,98, 158, 234, 323, 428, 547, 682 |

1309 H3g3 1 r2rg rf,rztz, r2rytst, 7-§rzty, r?lrztz, r2ryts !
76,22, 52,98, 161, 240, 336, 448, 576, 720 |

1310 Hgss 1 mare r?rztz,it;l,rwtgl,rgtz,rxtgl

1311 Hsgo 1 mary itac,réract;l,rét;l,r;tz,rét;l
16,22, 53,97, 157, 233, 321, 425, 545, 677 |

1312 Hgyg (mg) r%rz r%lrztw,mzrztgl,rﬁmty,rgtgl,rgmtz
[6, 22,53, 100, 164, 244, 340, 452, 580, 724 |

1313 Hggg  (mg) r2rg  r2rgte, r2rptzl 2t 020, 02000

1314 Hyo09 1 rzrl r;ltz,rwt;1,72t;1,ritz,ritz_l

1315 Heas (mg) 7371 rgrztz,mz'rzt;:l,7'2t;1,r§tz,r£t;1

1316 Hse0 1 maorge rﬁrmt;,;,rflrmt;l,rétgl,r;tz,ritzl
16,22, 55, 101, 19, 233, 316, 412, 528, 648 |

1317 Hsgo 1 myre rzrmtm,mmtgl,rmf,y,mytgl,r;%z
16,22, 58, 111, 176, 255, 349, 459, 582, 719 |

1318 Hggo 1 marg itz,mwtgl,rzty,mytgl,rgltz
[6,22,59, 115, 177, 236, 349, 457, 581, 717 |

1319 Hyoo 1 r2rg ritz,r%tgl,myty,mzr; Ul,mgﬁrztz
16,22, 60, 111, 179, 261, 355, 465, 591, 729 |

1320 Hsg1 1 My nlztx,r%rxtz_l,sza?lty,itljl,mz'rajltz
16,22, 60, 115, 191, 278, 381, 506, 643, 790 |

1321 Hgg1 1 My mwtx,r%rxt;l,rgty,itgl,rgtz
[6, 23, 54, 106, 182, 272, 374, 493, 632, 785 |

132 Hgyp 1 mare mate, rirgty L myty, 1-§t;1 , 7-31;1
16,23, 56, 102, 162, 235, 320, 420, 533, 638 |

1323 Hsgo 1 mare r?rztx,mztgl,mzrglty,rgtgl,mzr;%z
16,23, 59, 112, 180, 260, 354, 464, 588, 728 |

1324 Hsgo 1 mary itg,mgty b, myryt y,rgtqjl,mzr;ltz
16,23, 60, 112, 176, 255, 344, 435, 571, 705 |

1325  Hsgp 1 mary r2rgte, r2raty )l raty mytol e e,

[6,23,

62, 115, 176, 257, 345, 455, 578, 708 |
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1326 Hyoo 1 g Ty Tty Tty L, myty, mary Lt 1 myrgts
16,23, 63, 116, 182, 264, 364, 474, 598, 744 |

1327 Hggo 1 marg itm,r,ﬁrmtgl,rq)ty,mytal,rgltz
76,23, 64, 116, 184, 266, 364, 477, 605, 749 |

1328 Hygg 1 r2rg rgtz,T%t;I,Tﬁritqjl,r%lrmtz,r%t;l
16,24, 56, 111, 184, 270, 376, 494, 632, 782 |

139 Hgpg 1 mary mate, r2rgty b rZty, r2e 1, 271
16,24, 59, 113, 177, 253, 351, 455, 574, 715 |

1330 Hgpp 1 mayrg mwt,z,r%rwtgl,myty,mmrztgl,mﬂgltgl
16,24, 60, 114, 179, 257, 352, 460, 581, 720 |

1331 Hsgo 1 MmayTy T‘g’r‘mim,T%Tmt;l,szI_lty,T‘it;l,sz‘z_ltz
16,24, 61, 115, 183, 269, 376, 494, 632, 782 |

1332 Hyro 1 MmayTy rzrztlv,'itzl,rzty,rgtljl,r%t_l
16,24, 63, 118, 185, 268, 367, 478, 606, 749 |

1333 Hggo 1 mary ite, 1'51'It;1 smary Ly, 7~§t;1, mary bty
16,24, 65, 119, 185, 265, 363, 476, 603, 748 |

1334 Hyog 1 r2rg I,rzt;:l,rgrxtqjl,T%rztz,rz:tzl
76,25, 60, 108, 172, 246, 338, 442, 558, 692 |

1335 Hgso (mg) r%r, r2rpty, r2rgty ,mzrzty,mytqjl,mmrajltz
16,25, 60, 118, 176, 253, 353, 454, 574, 718 |

133 Hgrg 1 marg mmtw,rﬁr,tgl,mirwty,rgtgl,mmr;%z
76,25, 63, 118, 183, 262, 361, 470, 392, 735 |

1337 Hggy 1 marg mwtz,r%rztgl,rzrwtgl,rgtz,w«grwtgl
76,25, 63, 119, 192, 280, 382, 505, 641, 792 |

1338 Hggy 1 marg mmtz,r%rzt,;l,u;l,ritz,u,;l
76,25, 65, 118, 182, 263, 359, 469, 597, 736 1

1339 Hyrg 1 MyTy rgrztm,it;l,rmty,rnytgl,r,;ltz
[6, 25, 66, 120, 187, 268, 368, 481, 608, 751 |

1340 Hgso (mg) 7‘12,'!‘;,_ it;,;,rgt;l,mxrwty,myt,;l,mwrgltz
[6, 26,59, 109, 169, 247, 335, 441, 557, 691 |

1341 Hgyg (mg) 7'12/1'1 rgrztz,TZrIt;l,rZrzty,'r'gt; ,rgrztz
16,26, 64, 121, 183, 266, 361, 474, 599, 742 |

1342 Hgss 1 mare r’;’rztx,it;l,mzrglty,rﬁtgl,mzrgltz
76,26, 64, 122, 192, 278, 383, 505, 639, 793 |

1343 Hgg1 1 mary Tirgtg, ity L, it;l, ity ity L
16,26, 65, 119, 182, 263, 360, 471, 394, 734 |

1344 Hgsg 1 marg mwtm,r,ﬁrxtgl,rgrq;ty,it;l,rgrxtz
76,26, 65, 120, 191, 281, 383, 505, 639, 793 |

1345 Hxsg 1 myry mmtm,r%rztgl,itqjl,itz,ifz1
76,26, 65, 123, 188, 272, 369, 484, 612, 757 |

1346 Hgyo (mg) r%lrz itg, 2ty L r2rgty, r%t;l, r2rgts
16,26, 71, 119, 185, 271, 367, 479, 609, 750 |

1347 Hggg 1 r2ry  ryrats, L ryTaty, rgrztz, r,u—lr;

23

[ 6,19, 44, 85, 146, 229, 332, 452, 588, 740 |
1348%,

[ 6,19, 44, 87, 154, 241, 341, 460, 602, 756 |
1349%,

[ 6,20, 49,95, 154,224, 308, 406, 516, 640 ]
1351%,

[ 6,20, 49,95, 156,234, 333, 452, 588, 740 ]
1350%,

[6,20,49,95, 157,237, 336, 453, 588, 740 |
1352%,

[ 6,20, 50, 101, 172, 260, 364, 484, 620, 772 ]
1353%, 1354%,

[ 6,20, 52, 108, 172, 244, 339, 443, 558, 697 |

1355%,

[6,21,49,94, 165, 259, 365, 481, 615, 771 |
1356%,

[6,21,49,97, 170, 258, 362, 482, 618, 770 ]
1357

[ 6,21, 52, 100, 162, 237, 326, 429, 546, 677 ]
1359%,

[ 6,21, 52, 100, 164, 244, 341, 456, 589, 740 ]
1358%,

[ 6,21, 52,101, 168, 253, 356, 476, 612, 764 ]
1361%,

[ 6,21, 53,103, 168, 247, 340, 448, 570, 705 ]
1360%,

[ 6,21, 53, 104, 173, 260, 364, 484, 620, 772 ]
13627, 1363*, 1364*,

[ 6,21, 54, 105, 167, 244, 339, 442, 559, 697 |
1365%,

[ 6,21, 56, 107, 169, 247, 340, 447, 569, 706 ]
1366,

[ 6,21, 56, 110, 180, 267, 369, 491, 635, 789 |
1367%,

[ 6,22, 54,103, 172, 260, 364, 484, 620, 772 ]
1368%,

[ 6,22, 54, 104, 170, 246, 337, 443, 560, 695 ]
1369%,

[ 6,22,54,107, 171, 243, 337, 444, 559, 697 |
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1370%,

[6,22,55, 105, 170, 249, 343, 452, 575,713 ]
1371%,

[6,22,55,105, 172, 256, 357, 476, 612, 764 |
1372%,

[6,22,55,105, 173, 257, 358, 477, 612, 764 ]
1373%,

[ 6,22, 56,107, 172, 253, 348, 456, 580, 718 ]
1375%,

[ 6,22, 56, 108, 175, 256, 354, 467, 591, 732 ]
1374*

[ 6,22, 56, 109, 180, 268, 372, 492, 628, 780 ]
1376%, 1377*,

[6,22,58, 111, 171, 245, 339, 442, 559, 697 ]
1378%,

[ 6,23, 54,102, 172, 260, 364, 484, 620, 772 ]
1379%,

[ 6,23, 56, 108, 176, 260, 361, 478, 613, 764 ]
1381%,

6,23, 57, 106, 170, 255, 361, 482, 618, 770 ]
1380*

[6,23,57, 109, 177, 259, 357, 469, 596, 738 ]
1384,

[6,23,57, 110, 181, 268, 372, 492, 628, 780 ]
1386%, 1387%,

[ 6,23, 58, 106, 168, 245, 333, 439, 557, 687 ]
1382%,

[6,23,58, 111, 178, 255, 349, 460, 581,719 ]
1385%,

[6,23,58, 111, 183, 273, 376, 495, 632, 785 ]
1388*

[6,23,59, 110, 170, 245, 339, 442, 559, 697 ]
1389%,

[6,23,59, 110, 175, 260, 364, 484, 620, 772 |
1383%,

[6,23,59, 112, 176, 254, 349, 460, 583, 720 |
1390

[6,23,59, 112,181,272,
1391%,

[ 6,23, 60, 112, 176, 256,
1392%

[6,23,60, 114, 184, 272,
1394%,

[6,23,61, 114,178, 257,
1393%,

[ 6,24, 59,108, 172, 249,
1397%

[ 6,24, 59, 109, 170, 245,
1396%,

[ 6,24, 59,109, 173, 252,
1395%,

[ 6,24, 60, 111, 176, 256,
1398+,

[ 6,24, 62, 113, 176, 256,
1400%,

[6,24,62, 115, 184,272,
*

[6,24,62,116, 182,262,

376,496, 632,784 ]
350, 458, 582,720 ]
376,496, 632,784 ]
354,467,591,732]
341,448, 568,704 ]
339,442, 559, 697 ]
347,457, 584,726 ]
351, 460, 586, 726 ]
350,458, 582,720 ]
376,496, 632,784 ]

359,471, 598,740 ]

1401%,

[6,24,62, 117, 184, 264, 361, 474, 601, 742 ]
1399%,

[6.24,63, 117, 183,264, 361, 474, 601, 742 |
1402%,

[6,25,59, 110, 173, 252, 344, 452,573,710 ]
1404%,

[6,25,60, 112, 177,258, 353, 464, 589,730 ]
1405

[6,25,61, 114, 185, 272, 376, 496, 632, 784 |
1406%,

[6,25,62, 112, 176, 256, 350, 458, 582,720 |
1407+,

[6,25,62, 114, 184, 272, 376, 496, 632, 784 |
1408*,

[6,25,62, 116, 184, 270, 373, 496, 632, 784 |
1409%,

[6,25,62, 118, 185,266, 363, 476, 604, 748 |
1410%

[6,25,63, 118, 184, 266, 363, 476, 604, 748 |
1411%,

[7,23,52,98, 165, 252, 356, 476, 612, 764 |
1348 Hgpg 1

myry

mgty, 7‘2

Y

rztzl,mztzl,vrbyty,mytgl,mz

-1
tz

[7. 23, 54, 106, 177, 261, 364, 490, 628, 774 |
1349 Hgryp 1

myry

myty, r2r;,3t_

Y

x

1 —
s Mgty

1, myty, T‘gt;l,'mztz

[7, 24, 56, 104, 169, 253, 356, 476, 612, 764 |
1350  Hggg 1

mzTy

ity, rgrztz, antgl, myty, mytgl, mzt,

1

[7.24, 57, 106, 166, 238, 326, 426, 538, 666 |
1351 Hgpg 1

myry

mapte, r2rgt

Y

—1 —1 -1
zomaty oraty, myty b

—1

€T tz

[7,24,57, 106, 171, 255, 357, 476, 612, 764 ]
1352 Hsgo 1

myry

itg, T

2
Y

rot

—1
T

L maty

1

L myty, mytal, mat; !

[7,24,58, 112, 184, 272, 376, 496, 632, 784 |
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Nbr.  gr Ne H; L m X
1353 Hggo 1 [— rgrl-tz,rgrzt; ,mztgl,myty,mytgl,mztgl
1354 Hgrg 1 mary rirl-tw,rflrwt;:l,mwt;:l,myty,mytgl,mztgl
[7, 24, 61, 118, 176, 255, 353, 452, 575, 717 ]
1355 Hgpy 1 mary mate, r2rgtyimaty ety r2e e e,
[7,25, 55, 107, 184, 273, 374, 493, 632, 785 |
2 -1 —1 2,1 ,2,—1
1356 Hgopy 1 mary maty, raraty L matyt myty, rZest r2es
[7, 25,57, 110, 184, 270, 376, 494, 632, 782 |
1357 Hyrg 1 MmayTy mztz,r%rztgl,mztgl,rgty,rztgl,rgtz_l
[7,25,59, 109, 175, 258, 359, 477, 612, 764 |
1358 Hyrg 1 MmayTy it;,;,it;l,rzrxtzl,myty,mytgl,mztz_l
[7,25, 60, 110, 173, 250, 341, 446, 565, 698 |
. 2. =1 —1 —1, 2,-1 =1
1359 Hggy 1 mary matg, rargty i magtz marg ey p2e 0l mar e,
[7.25,60, 111, 176, 255, 349, 439, 582, 719 |
1360 Hggo 1 mare itz,rzrztx,mztgl,rxty,mytgl,r;ltz
17,25, 60, 112, 181, 268, 372, 492, 628, 780 |
1361 Hggy 1 mare mmtz,r%r:t;l,mzt;I,rgtal,r?;tz,rgtzl
(7,25, 60, 113, 184, 272, 376, 496, 632, 784 |
1362 Hgry 1 marg rgrxtac,it;l,rgrmtgl,myty,mytqjl,mztgl
1363 Hsgo 1 maTe itz,rgrztz,rflrztgl,myty,mytgl,mztgl
1364 Hy71 1 MmayTy rirxtz,rflrrtgl,mrtgl,myty,w"ftil,mztz
[7,25, 62, 114, 175, 236, 352, 452, 576, 716 |
1365 Hgrg 1 MmayTy r%rztz,r%rztgl,mztgl,rzty,mytgl,rgltz
[7,25, 65, 114, 179, 261, 355, 465, 591, 729 |
1366 Hggy 1 mayrg 'nLItI,1'57'It;1,nLIt;l,anr;lty,it;l,'m,zr;ltz
[7,25, 65, 118, 189, 276, 381, 506, 643, 790 |
1367 Hgg1 1 mare mztz,r%rztgl,mzt;I,rmty,it,‘jl,rgtz
17,26, 60, 112, 184, 272, 376, 496, 632, 784 |
1368 Hgry 1 mare r%rztx,rgrxtajl,mxtajl,myty,rztljl,rgtgl
17,26, 60, 114, 179, 254, 351, 435, 574, 715 |
1369 Hgry 1 mayre mmtm,r%rit;I,mit;I,myty,mmrxtvjl,m;cr;lt;l
[7,26, 61, 117, 176, 253, 353, 454, 574, 718 |
1370 Hgpg 1 mary mate, rirgty t matyt mary Tl mary e,
[7,26, 62, 113, 179, 239, 354, 464, 588, 728 |
1371 Hsgo 1 marg itz,rgrztw,mzt;l,mzr;lty,v‘itqjl,m,zr;Itz
[7,26, 62, 114, 183, 269, 372, 492, 628, 780 |
: 2 —1 ,2,-1 2 2,1
1372 Hsgo 1 mary ity rirots, maoty T, rpty T TRty TRty
[7, 26,63, 114, 185, 269, 373, 492, 628, 780 |
1373 Hsgo 1 MmayTy it;,;,r%rwtgl,m;,;t;l,ritgl,rgtz,rgtz_l
[7,26, 63, 116, 182, 263, 363, 474, 598, 744 |
1374 Hsgo 1 MmzTy itz,rﬁrztz,r%rztgl,rmty,mytgl,'ra?ltz
[7,26, 64, 115, 181, 264, 358, 468, 594, 732 |
1375 Hggy 1 mare T,Lz/rztz,7'37'It;1,mztgl,mzr;lty,rit;l,mzrgltz
17,26, 64, 118, 190, 278, 382, 502, 638, 790 |
1376 Hsgo 1 mare r’;’rztx,r%rztgl,mztgl,rgtgl,rgtz,ritgl
1377 Hgs7 1 mary ré'r‘xtw,rflrwt;:l,mwt;:l,rétzjl,ritz,ritgl
[7,26,65, 117, 176, 236, 352, 452, 576, 716 |
1378 H 1 re T2rgte, rirgt—1 o gty r2e s el
571 mzrgy Torote, TyTaty s Mmaty L Taty, Tty Ty tr
[7,27,59, 112, 184, 272, 376, 496, 632, 784 |
1379 Hgqg 1 mayrg r%rztz,r?,rztgl,mztgl,rgty,rgtgl,r%tgl
[7,27, 62, 112, 183, 269, 376, 494, 632, 782 |
=1 2 -1 2 —1 ,2,—1
1380 Hyro 1 myry ity ity T, ryrety ,thy,rztu ,Tutz
[7,27,63, 117, 185, 272, 373, 493, 628, 780 |
1381 Hgss 1 MmayTy it;,;,it;l,rzrxtzl,rgtgl,ritz,rgtz_l
[7,27, 64, 112, 177, 255, 344, 455, 571, 705 |
1382 Hggo 1 marg 7'37'zt1,'r'g'r'zt;l,vnzt;l,'r'zty,'m.ytzjl,r;ltz
[7,27, 64, 115, 184, 272, 376, 496, 632, 784 |
1383 Hg7g 1 mare 'rgrztz,it;l,7'37‘It;1,rzty,rzt,ljl,r%t;l
17,27, 64, 117, 185, 267, 366, 478, 606, 749 |
1384 Hsgo 1 mare itz,'rg'rztx,r%rxt; ,mzrqjlty,rgtal,mz'r;ltz
17,27, 64, 119, 184, 262, 361, 470, 392, 735 |
1385 Hsgy 1 mare mate, rirety L matyl r2rats 2t r2rpes !
[7,27, 64, 119, 190, 278, 382, 502, 638, 790 |
1386 Hxsg 1 myre rgrmtw,it;l,rfrmf,;l,rgtgl,rgtz,rgtgl
1387 Hse0 1 mare it,z,rﬁrztz,rf,rztgl,r;tgl,rjtz,rfgtz—l
[7, 27, 64, 120, 193, 280, 382, 505, 641, 792 |
1388 Hsg1 1 My mmtw,r%rztgl,mztgl,itgl,rgtz,itz_l
[7,27, 65, 116, 176, 256, 352, 452, 576, 716 |
1389 Hyr7q 1 My rgrztz,r?lrztgl,mztgl,myty,mxw“ztgl,nzzr;
17,27, 66, 118, 182, 263, 360, 471, 594, 734 |
1390 Hgse 1 mare 7n.ztz,1'%1'zt;1,7nztz1,7'37'zty,it;1,7'§7'ztz
[7,27, 66, 119, 191, 281, 383, 505, 639, 793 |
1391 Hgse 1 mare mztz,r;jrztgl,mztgl,itgl,itz,itgl
[7,27, 67, 117, 183, 263, 359, 469, 395, 733 |
1392 Hgg1 1 mare r%rztx,rgrxt; ,mxtgl,mzrqjlty,itgl,mzr;ltz

[7,27,67, 118, 183, 263, 363, 474, 598, 744 |
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Nbr.  gr Ne H; L m X
1393 Hsgo 1 [— itz,rg'rzt; ,mzt;I,'r‘zty,mytal,r; ta
[7,27, 67, 120, 192, 280, 384, 504, 640, 792 |
2 2, -1 -1 .2, -1 .2
1394  Hggy 1 mary r2rpte, r2rgtylimatytr2ey it r2e,
[7, 28, 64, 115, 180, 260, 356, 466, 394, 735 |
1395 Hypo 1 myre rzrmtm,it;:l,rgrwtgl,mwra,;ty,rgt;l,mmr;ltz
[7, 28, 64, 116, 176, 236, 352, 452, 576, 716 |
2 2 -1 —1 2,—1 —1
1396  Hg7g 1 mary rargte,rargty timaty !t margty, r2est marg ey
[7,28, 65, 114, 181, 258, 353, 461, 582, 721 |
1397 H 1 mary r2rgte, r2rets Lompty Y mars Yoy, 26 myr s 1t
3 560 zre TiTate,Toraty s maty L mary tty, vty S mary tty
[7,28, 65, 116, 182, 263, 359, 469, 597, 736 |
1398 Hy7q 1 My rgrmtm,itgl,rzrztgl,rxty,mytgl,'rgltz
[7,28, 67, 121, 187, 268, 368, 481, 608, 751 |
1399 Hgro 1 My iiz,’itz_l,T‘gthx_l,szIty,th;l,szx_ltz
[7,28, 68, 117, 183, 265, 359, 469, 595, 733 |
1400 Hpgy 1 mare 7'12/1'ztx,7'57'zt;1,szt;l,rngt;l,ritz,7'37'zt;1
[7.28. 68, 120, 187, 268, 367, 479, 607, 750 |
1401 Hsgo 1 mare itz,rﬁrztgl,mztj ,mzrglty,rgtgl,mzrgl
[7, 28, 68, 120, 187, 268, 368, 481, 608, 751 |
1402 Hgry 1 mare itm,it;l,rgrxtajl,rmty,mytgl,r;%z
[7, 28, 68, 120, 192, 280, 384, 504, 640, 792 |
2 2. -1 —1 =1 2, =1
1403 Hggy 1 mary r2rpte, rargty i maty it r2e, a0t
[7,29, 64, 117, 180, 262, 354, 465, 586, 726 |
2 =12 -1 2 =12
1404  Hggy 1 mary r2rpte, itz L rZeatg b rZrgty it r2rpts
[7,29, 65, 118, 183, 266, 361, 474, 599, 742 |
2 =12 1 —1 2,1 —1
1405 Hpgs 1 mary rirgte, ity torZrgtyt i marg ey r2e 0 mar e,
[7, 29, 66, 121, 192, 280, 384, 504, 640, 792 |
1406  Hgsq 1 marg rfrztm,nl—,l,rgrmtgl,it;l,itz,nz—l
[7,29, 67, 117, 183, 265, 359, 469, 595, 733 |
2 2 -1 —1 .2 =12
1407 Hgsg 1 Mmary TyTzte,ryraty T, maty T rirgty, ity rirpty
[7,29, 67, 120, 192, 280, 384, 504, 640, 792 |
1408 Hgsg 1 marg r%rztz,7‘37‘1t;1,7n1t;1,it;1,itz,it;1
[7,29, 67, 121, 192, 278, 383, 505, 639, 793 |
1409 Hgs1 1 mare itz,itgl,r?rzt;l,it;l,itz,it;l
17,29, 67, 123, 188, 272, 369, 484, 612, 757 ]
1410 Hgsy 1 mare itz,itgl,rgrztajl,rzrzty,it;l,rﬁrxtz
17,29, 68, 122, 188, 272, 369, 484, 612, 757 |
e =1 2. —1 —1 2,—1 —1
1411 Hggs 1 marg ity itz L rZrpts b mar s ey, 200 mar e,
[6,18,39,72, 120, 184, 264, 360, 472, 600 |
1412%,
[6, 18, 39,73, 128, 209, 308, 417, 545, 700 |
1413%,
[6, 19, 44,82, 130, 188, 258, 338, 428, 530 |
1414%,

[6, 19,45, 89, 152,232, 328, 440, 568, 712 |
1415%, 1416*,

[6,19,47,97, 161, 235, 328, 432, 548, 686 |
1417%,

[ 6,20, 46, 88, 152, 238, 344, 465, 598, 749 |
1418%,

[ 6,20, 46,90, 161, 249, 353, 473, 609, 761 ]
1419%,

[ 6,20,47, 87, 139, 203, 279, 367, 467, 579 |
1423%,

[ 6,20, 47, 88, 144, 216, 304, 408, 528, 664 |
1424%,1420%,

[ 6,20, 48,92, 153,232, 328, 440, 568, 712 |
1421%, 1422%,

[ 6,20, 49,93, 148,219, 307, 404, 517, 649 |

1425%

[ 6,20, 50, 101, 172, 260, 364, 484, 620, 772 ]
1426%,

[6,20,51,97, 154,225, 309, 406, 517, 641 ]
1427,

[ 6,20, 51, 100, 166, 250, 349, 465, 602, 760 |
1 f

[6,21,51,95, 153,227, 315,417, 535, 667 |
1432%,

[ 6,21, 51,97, 160, 240, 336, 448, 576, 720 |
1433%, 1434*,

[6,21,51,98, 160, 235, 327, 432, 549, 685 ]
1431%,

[6,21,51, 100, 163, 238, 332, 437, 553, 691 ]
1430%,

[6,21,51, 100, 171, 260, 364, 484, 620, 772 ]
1429+

[ 6,21, 55,108, 170, 245, 339, 442, 559, 697 |
1435%,

[ 6,21, 56, 106, 167, 246, 336, 441, 563, 694 |
1436%,

[6,22,51,96, 156, 232, 324, 432, 556, 696 |
1437%,

[6,22,52,98, 161, 240, 336, 448, 576, 720 ]
1439%, 1440%,
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Nbr.  gr Ne H; L m X
[6,22, 53, 102, 172, 260, 364, 484, 620, 772 |
1438,
[6,22, 55, 106, 172,250, 344, 454, 576, 714 |
1444%,
[6,22, 55, 106, 175, 263, 368, 488, 623,775 |
1446*,
16,22, 56, 106, 170,255, 362, 482, 618,770 |
1441+,
[6,22, 56, 107, 169, 245, 339, 442, 559, 697 |
1442%,
[6,22,56, 107, 171,249, 343, 453,577,715 |
1443%,
[6,22, 56, 107, 174,262, 367, 487, 623,775 |
14457,
[6,22,57, 109, 175, 256, 350, 458, 582,720 |
1448,
[6,22,57, 111, 184,273, 376, 496, 632, 784 |
1449+,
[6,22,58, 110, 175, 260, 364, 484, 620, 772 |
1447+,
[6,22,59, 112,177,258, 355, 468, 595, 738 |
1450%,
[6,23,57, 107, 171,250, 345, 455, 582, 724 |
1451%,
[6,23,58, 109, 170, 245, 339, 442, 559, 697 |
1452+,
[6,23,59, 111, 176, 256, 350, 458, 582,720 |
1454%,
[6,23,59, 111,176,256, 351, 460, 586,726 |
1453+,
[6,23,59, 113, 184,272, 376, 496, 632, 784 |
1456%,
[6,23,60, 115, 183,264, 361, 474, 601, 742 |
14557,
[6,23,62, 117, 183, 264, 361, 474, 601, 742 |
1457+,
[6,24,57, 107, 169, 247, 338, 45, 565, 701 |
1458+,
[6,24,59, 112, 177,258, 353, 464, 589, 730 |
1459%,
[6,24, 60, 114, 185,272, 376, 496, 632, 784 |
1461%,
[6,24, 61, 112,176,256, 350, 458, 582,720 |
1462%,
[6,24,61, 113, 178, 258, 354, 465, 589, 729 |
1460%,
[6,24,61, 114, 184, 272, 376, 496, 632, 784 |
1463+,
[6,24,61, 116, 183,266, 363, 476, 604, 748 |
1464+,
[6,24,61, 116, 184,270, 374, 496, 632, 784 |
1465%,
[6,24,63, 118, 183,266, 363, 476, 604, 748 |
1466*
[6,25,62, 115, 184, 267, 366, 481, 611,756 |
1467+,
[7,22,49,92, 152, 228, 320, 428, 552, 692 |
1412 Hyo2 1 rfrl tx,rzrxt::l,t;l,myty,vnytgl,mztz_l
[7,22,49, 94, 161, 246, 344, 459, 596, 750 |
1413 Hyqo 1 r2rg tz,rzrzt;l,t;l,myty,rft;l,mzt;l
[7.23, 54,99, 13, 222, 305, 395, 502, 623 |
1414 Hypp 1 m2rg  te, 2oty toag myty, rp e ety
17,23, 54, 104, 172, 236, 356, 472, 604, 752 |
1415 Hyoo 1 r2rg r2tp, v Vtg, raty ,myty,mytqjl,mztzl
1416 Hypg 1 Torp Moty Ttg,mgty L omorg Tt L myty,myty Tomo et
17,23, 56, 109, 169, 245, 342, 442, 564, 706 |
417 Hggr 1 2 tp, rZrgtg bl g ey r2e0 gt st
17,23, 54, 103, 173, 261, 366, 485, 620, 773 |
2 -1 ,—1 2,-1 2
1418 Hgiz 1 rite  to,rivaty sty myty,rity Tots
17,23, 54, 106, 178, 266, 370, 490, 626, 778 |
1419 Hgo7 1 r2re  to,rratzt et r2ey, r2et p2e L
17,23, 55, 102, 166, 246, 342, 454, 582,726 |
1420 Hy04 1 rgrl T‘gtz,T%tha_:l,7‘§tz_1,Tnyty,nlyt;l,mztz_l
[7, 24,56, 105, 172, 256, 356, 472, 604, 752 |
1421 Hyps 1 r2rg 'm.zrztz,it;l,7nzrzt;1,'m.yty,'rnyt;l,'mzt;l
1422 Hypy 1 72rg  r2tg, v Lta, oty Lomyt  Domats mat L
17,24, 57, 102, 161, 234, 319, 418, 531, 636 |
1423 Hggy 1 r2ry tw,rgrxtgl,tgl,mzr;ct;  margty, r2ty )
17,23, 57, 104, 168, 248, 344, 436, 584, 728 |
1424 Hggy 1 r2rg ti,rgrmtgl,t;l,ritgl,rgtz,rgtgl
17,23, 58, 106, 163, 242, 334, 432, 554, 690 |
1425 Hgqpg 1 r2rg  marg tte, matyt mergteg Yt myty, e e rpts
17,23, 58, 112, 184, 272, 376, 496, 632, 784 |
1426 Hyyz 1 r2rg  marg lte,maty Lomarz g myty, r2es 1l mae st

[ 7,24, 60, 106, 166, 240, 326, 426, 540, 666 |
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1427 Hagg 1 T2y tg,Terpty ,t;l,mzrl-ty,itqjl,mzrxt;
[7, 24, 60, 110, 180, 268, 369, 488, 626, 780 ]
2 2 =1 ,—1 2, . -1
1428 Hggy 1 r2re te,rZretzl ezl 2y, ity g
17,25, 58, 111, 184, 272, 376, 496, 632, 784 |
1429 Hyqg 1 r2ry mzrgltm,mmtgl,mzr;:ltgl,myty,frgt,;l,rzzltz
[7, 25,58, 112, 173, 252, 349, 450, 571, 714 |
1430 Hyqp 1 2 te, r2rgtztoag merg ey, r2e margt St
[7, 25,59, 110, 172, 250, 346, 448, 570, 710 ]
1431 Hy02 1 r2rg tz,rgrztgl,t;l,myty,mzrgltljl,mzmtz
17,25, 60, 107, 170, 249, 340, 447, 570,705 |
1432 Hsgs 1 7‘37‘;3 mzr‘;ltx,mmtgl,mzrz_ltajl,mzrwtgl,mzrmtz,r:%tz_l
[7,25, 60, 110, 178, 262, 362, 478, 610, 758 |
1433 Hy09 1 7‘37’1 rftz,r;ltz,rztgl,rgty,rztljl,rgtz_l
1434 Hyo1 1 r2rg mzrgltz,mxtgl,mzrgltgl,ritgl,rmtz,rmt*1
17,25, 63, 116, 176, 236, 352, 452, 576, 716 |
1435 Hyig 1 r2rg maorg Vi, mptZ meory b e ey e2e et
17,25, 64, 112, 175, 257, 345, 435, 578, 708 |
1436 Hyoo 1 r2rg  r2tg, vy Vtg, raty L myty, mary b ;1,mw7‘mtz
[7, 26,59, 110, 174, 238, 354, 470, 398, 746 |
2 2 2 -1 .2,-1 2,—-1 2 2,—1
1437 Hgge 1 m2rg  r2tp rZrptgl e2e 0 021 020 020
[7,26,59, 112, 184, 272, 376, 496, 632, 784 |
1438 Hgyg 1 r2rg marg tg,mpty Y omory el r2ey, r2e 20t
[7, 26,60, 111, 178, 262, 362, 478, 610, 758 |
1439 Hggg 1 r2re  marate, itz margtzl r2el 020, 02000
1440 Hyo09 1 7‘37’1 rftz,r;ltz,rztgl,ritgl,rgtz,rgt;l
[7,26,62, 113, 182, 270, 376, 494, 632, 782 |
1441 Hyy9 1 r2re  r2te,r2rgtzl r2e0 b 228y, 02001 2241
[7.26, 63, 115, 176, 236, 352, 452, 576, 716 |
1442 Hyig 1 r2ry  mary lte,mgtylimary ! fl,myty,mzr;%;l,mxrztz
[7,26,63, 115, 180, 261, 356, 467, 591, 731 |
2 2 -1 ,—1 .2 =1 .2 -1
1443 Hggy 1 r2re te,rZretzlegl r2epty, it r2egt]
[7, 26,63, 115, 181, 261, 357, 467, 391, 731 |
2 2. -1 ,—1 2 -1 2 2,—1
1444 Hgzg 1 rire  to,raraty ity orirgty b rZrgts r2ts
17,26, 63, 116, 186, 276, 378, 500, 634, 788 |
145 Hzgg 1 2 te, rZrgtg et e ity it !
17,26, 63, 116, 187, 276, 379, 500, 635, 788 |
1446 Hgzgy 1 2 te, rZrgtztoegt it iy, 200t
17,26, 64, 115, 184, 272, 376, 496, 632, 784 |
1447 H 1 ty, ity el r2e, r2e 1 p24 01
414 TzTx  MzTgte, ity =, margty =, rrty, TRt T, Tyt
[7,26, 65, 116, 183, 265, 359, 469, 595, 733 |
1448 Hyo00 1 rgrw 7nzr;1t,¢,antgl,nzzrz_ltgl,nzzrwty,it;l,mzrxtz_l
[7, 26,65, 119, 193, 280, 384, 504, 640, 792 |
1449 Hggs 1 r2re marglte, motgt omarzlegt e 2y it p2e 01
[7.26, 67, 116, 184, 265, 363, 476, 603, 748 |
1450 Hygg 1 r2rg rztz,r;ltz,rztgl,r‘,%ty,'r%'r'zt;l,r?/rztz
17,27, 63, 114, 179, 239, 355, 465, 393, 734 |
1451 Hyia 1 r2ry mzrztz,it;l,mzrztgl,rglty,rgtgl,rztgl
17,27, 64, 116, 176, 256, 352, 452, 576, 716 |
1452 Hyqg 1 r2ry mzrgltx,mmtgl,mzr;lt;I,mwr;Ity,r?t;l,mwra;tgl
17,27, 65, 116, 182, 263, 359, 469, 597, 736 |
1453 Hyys 1 r2rg  morete, ity morgty L myty, myry Z i marats
[7, 27,66, 117, 183, 265, 359, 469, 595, 733 |
-1 -1 —1,-1 2 ,—1 2 2,—1
1454 Hygq 1 r2rg margltg,matg L omarz gt e Zegt st e 2epty, r2e 0
[7,27, 66, 120, 187, 268, 368, 481, 608, 751 |
1455 Hgpg 1 r2re  r2tg, r2raty Loy, r2e b gt
[7,27, 66, 120, 192, 280, 384, 504, 640, 792 |
1456 Hsgs 1 T TE mzrgltm,mwtgl,mzrglt,;l,it,‘jl,itz,rztz_l
[7,27, 68, 120, 187, 268, 368, 481, 608, 751 |
1457 Hy04 1 7‘37’1 rgtx,rgmctgl,r%t;l,myty,ntzr;lt;l,mzrlvtz
[7,28,63, 115, 178, 259, 351, 461, 582, 721 |
1458 Hagg 1 r2ry  maorgty, ity L, margty L margty, it;l, margty L
[7.28, 65, 118, 183, 266, 361, 474, 599, 742 |
1459 Hzgg 1 r2rg mzrztz,it;l,mzrztgl,rgrztal,rgrxtz,rgtzl
[7,28, 66, 118, 183, 265, 362, 473, 598, 741 ]
1460  Hyoo 1 r2ry rgt:,;,r;ltx,r;,;t;l,mmr;ltqjl,mmrztz,mzt;I
[7,28, 66, 121, 192, 280, 384, 504, 640, 792 |
1461 Hagg 1 r2rg mzrmtm,it;l,mzrztgl,itqjl,itz,itzl
[7,28, 67, 117, 183, 265, 359, 469, 595, 733 |
462 Hzgs 1 r2re marglte,matg L omargleg e Zepty ity rZege 7t
[7,28, 67, 120, 192, 280, 384, 504, 640, 792 |
1463 Hyugo 1 r2rg mzr;%w,mmtgl,mzr;%;l,ugl,nz,ngl
[7,28, 67, 121, 188, 272, 369, 484, 612, 757 |
464 H 1 2ty r2rgt ;L r2e 1 ty, it 1 o1
398 rite  rhta,ryTaty L rpty s mzroty, ity maret;
[7,28, 67, 122, 191, 279, 383, 505, 639, 793 |
1465 Hggg 1 r2rg rﬁtw,rf,rwtgl,rgtgl,ngl,uz,nz—l
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Nbr.  gr Ne H; L m X
[7.28, 69, 121, 188, 272, 369, 484, 612, 757 |
1466 Hgga 1 r2rg rgtz,v-grxtgl,rgtgl,r%rzt;1,7~gv-xtz,r§t;1
17,29, 67, 120, 189, 271, 372, 487, 617, 763 1
1467 Hyog 1 r2rg rgtz,rgltz,rzt;I,rir:t;l,'r?]rztz,r%tzl
25

[7,23, 53,102, 172, 260, 364, 484, 620, 772 ]
1468*

[ 7,24, 56, 105, 173, 260, 364, 484, 620, 772 |
1469%, 1470%,

[ 7,24, 58,109, 170, 245, 339, 442, 559, 697 |
1471%,

[7,25,59, 108, 174, 260, 364, 484, 620, 772 ]
1472%,

[7,25,60, 112, 178, 257, 354, 467, 591,732 ]
1473%,

[7,25,61, 112, 176, 256, 350, 458, 582, 720 ]
1475%

[7,25,61, 113, 178, 258, 354, 465, 589, 729 ]
1474%,

[7.25,61, 114, 184, 272, 376, 496, 632, 784 |
1476%,

[7.26,62, 114, 181, 262, 359, 471, 598, 740 ]
1478%,

[7,26,62, 115, 183,264, 361, 474, 601, 742 ]
1477%,

[7,26,62, 115, 184, 267, 366, 481, 611, 756 ]
1479*

[7,26,62, 115, 185, 272, 376, 496, 632, 784 ]
1480%, 1481%*,

[7,27, 63, 116, 183, 266, 363, 476, 604, 748 ]

1482%,
[7,27,63, 116, 186, 272, 376, 496, 632, 784 |
1483%,
[8,26,59, 112, 184, 272, 376, 496, 632, 784 |
2 —1 —1 —1
2 r2rgty, mate, margty L omaty L myty, myto L,
1468  H m r2r
650  (max) T r%t;l
18,27, 61, 113, 184, 272, 376, 496, 632, 784 |
2 —1 2,—1 —1 —1
1469 Hgoo 1 r2r rrte, Ty Tta, Tty T Taty Ty myty, myty
z mzt_l
1470 Hggog 1 mare ity Tarate, Ty Taty Lomaty Tomyty, myt, T
mayt,
[8,27, 64, 116, 176, 236, 352, 452, 576, 716 |
2 -1 -1 —1
1471 Hgso (mg) 7,27,1 ryrztzymztz,mzrmtw smgty, ,mmrmf,y,myty s
v mgrs Lty
18,28, 63, 114, 184, 272, 376, 496, 632, 784 |
; 2 2,—1 2 ,—1 —1
9 itg, Torgte, Toty L roTaty L myty, myto
1472 H m r2r
652 (mg) YT T%tz_l

[ 8,28, 65, 118, 183,263, 363, 474, 598, 744 |
; 2 2 —1 —1 —1
1473 Hsgo 1 R ztj-,rzrxtw,ryrxtx Mgty ,rwty,'myty B
rzlty

[ 8,28, 606, 118, 183, 265, 362, 473, 598, 741 ]

2 —1 2,—1 —1 -1
1474 Hypp 1 r2rg Tote, Ty te, Tyty ety L myty, mery
z mpryts
[8,28, 67, 117, 183, 265, 359, 469, 395, 733 |
rP2rgte, maty, margty L mats L r2rgty, r2¢ L
1475 Hegag (mg) r2ry Yy wte, Mply, MazTely = Mply = ToTaly, Tty &)
v rirgt,
[8, 28, 67, 120, 192, 280, 384, 504, 640, 792 |
2 r2rpte, maty, margty Lomgty L r2esl w2,
1476 Hgag  (ma) r2rg yrel x z o Taty Ttz
v ret>
T8, 29, 66, 120, 187, 268, 368, 481, 608, 751 |
itg, r2rpte, r2t Y r2r = ety myt L
1471 Hegs2 (mg) r2ry z TeTate, Toty Ty Tatly = MaTatly, myt, =,
v mgr, tz
[8,29, 67, 119, 187, 268, 367, 479, 607, 750 |
1478 Hggo 1 mary ity, r2rgte, rargty Lomaty tomarg Ty, r2e 1,
myr Lty
[8,29, 67, 120, 189, 271, 372, 487, 617, 763 |
2 —1 2,—1 -1 .2, ,—1 2
1479 Hyog 1 r2ry rita, Ty to, Tty Ty raty L ryTaty s, ryrats,
z r2e1
18,29, 67, 121, 192, 280, 384, 504, 640, 792 |
2 —1 2,—1 -1 ,2,—1 2
80 Hyoe 1 2 r2te, vy tte, 2t ety L r2e g r2es,
z r2-1
P— P aS— Y T 2,-T .2
1481 Hsgo 1 mary Qtg, TErpte, TyTaty s maty TRt it
r2¢7 L
[8,30, 67, 121, 188, 272, 369, 484, 612, 757 |
) 2 2,—1 2 ,—1 2 2,1
1482 Hgag (mg) r2ry l;vasz‘z,thm criraty torZraty, vty t,
Y r2rgty
[8, 30, 67, 122, 192, 280, 384, 504, 640, 792 |
; 2 2,—1 2 ,—1 2,-1 2
ta, te, oty s zty s roty T, Ttz
1483 Hgyg (mg) r2rg 129” Tiz”v Tty HTETaty Tty Ttz
k4 r2t>

26A
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[5, 14,29, 50, 77, 110, 149, 194, 245, 302 |
1484%,
[6,19,42,74, 112, 162, 221, 288, 362, 447 |
1484 H 1 r2p r2r,ty, ro L 1020ty ryraty, r2rat
393 Zrz  ryrztz, Ty s ryTaty, Tyraty, ryrats
26B
[5, 14,32, 66, 112, 171,242, 327, 423,533 |
1485%,
[5, 18, 41,74, 121, 176, 241, 316, 399, 500 |
1486,
[6, 19, 48,90, 149, 216, 306, 397, 520, 632 |
1485 Hsgs 1 r2rg r%rytgl,r;1r21 *1,ryrwty,r12’rztz,r§ryt;1
16,23, 51, 93, 146, 210, 28, 370, 472, 581 |
1486 Hggg 1 r2rg r%rztz,ryrztz,r%rzty,T%lrztz,r,u
26C
[5,18, 54, 122,212,299, 398, 519, 649, 804 |
1487+,
[6,23,66, 131,213,291, 398, 517, 649, 806 |
1487 Haggg 1 r2ry r?/rxtm,rgrytgl,rgrztz,rir?ltzl,ralrzltgl
27A
[6,18,39,71, 114, 167, 231, 306, 391, 487 |
1488,
[6,20, 46, 84, 134, 196, 270, 356, 454, 564 1
1489%,
[6,20, 48,90, 145, 215, 296, 388, 499, 621 |
1490%,
[6,20, 49,94, 151, 221, 307, 406, 516, 640 |
1491%,
[6,21,52, 102, 167, 243, 336, 443, 560, 695 |
1492%,
[6,21,52, 107, 172, 244, 339, 443, 558, 697 |
1493%,
[6,22,52, 94, 150, 220, 302, 398, 508, 630 |
1494%,
[6,22,53,99, 160, 233, 321, 424, 539, 669 |
1495%,
[6,22,53, 107, 172, 243, 337, 44, 559, 697 |
1496,
[6,22,55, 103, 164,240, 330, 433, 550, 681 |
1498%,
[6,22,55, 104, 168, 247, 340, 448, 570,705 |
1497+
[6,22,55, 105, 168, 245, 339, 442, 559, 697 |
1500%,
[6,22,56, 106, 169, 247, 339, 445, 567,703 |
1499%,
[6,22,56, 109, 174, 252, 347, 457, 584,726 |
1501%,
[6,22,57, 106, 167, 246, 336, 441, 563, 694 |
1502%,
[6,22,58, 107, 168, 245, 333, 439, 557, 687 |
1503*
[6,23,57, 108, 172, 249, 342, 449, 571,708 |
1504%,
[6,23,58, 111, 178,256, 351, 462, 583, 721 |
1505%,
[6, 24,54, 100, 158, 232, 318, 420, 534, 664 |
1506*
[6,24,59, 114, 177, 254, 346, 454, 575,712 ]
1509%,
[ 6,24, 60, 110, 174, 253, 347, 456, 579,717 |
1507+,
[6,24,60, 111,176,256, 351, 460, 586,726 |
1508,
[6,24,60, 112, 178, 258, 352, 460, 584,722 |
1512%,
[6,24,60, 114, 179,256, 351, 462, 585,722 |
1513+
[6,24,61, 111, 174,251, 343, 450, 570,706 |
1514%,
[6,24,61, 113, 178, 257, 354, 467, 591,732 |
1511%,
[6,24,61, 113,179,261, 359, 472, 599, 741 |
1510%,
[6,24,62, 114, 179, 260, 357, 470, 597, 740 |
1515%,
[6,26,62, 114, 179, 260, 355, 466, 591,732 |
1516*
[6,26,63, 115, 183,264, 361, 474, 601, 742 |
1517%,
[6,26,65, 117, 183,264, 361, 473, 600, 742 |
1518%,
[6,28, 66, 118, 185, 268, 365, 478, 606,750 |
1519%,
[7,22, 48,86, 134,192, 262, 342, 432, 534 |
2 -1 —1 —1 .2 —1,—-1
1488 Hgso (maz) r2re  mate, maty L myto maratyl rZts, merg g
(7,24, 54,96, 150, 216, 294, 384, 436, 600 |
W9 Hoss  (ma) 2rp mate, matgl, 2z Zrpiz 2y, 2!

[7,24,56, 101, 159, 233, 316, 412, 528, 648 |
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1490 Hggo 1 [— rgrl-tz,mzt;l,myt,ljl,rzt; L maty, g 1t 1
17,24, 57, 105, 164, 237, 326, 426, 538, 666 |
1491 Hgrg 1 marg mxtm,r%rmtgl,mytal,rmtgl,mthTT;It;I
[7,25,59, 113, 177, 253, 351, 455, 574, 715 |
1492 Hypy 1 mayre mmtm,r%rmtgl,rthjl,mmrmt; smaty, mgry 1t 1
[7,25, 60, 118, 176, 255, 353, 452, 575, 717 ]
1493 Hgpy 1 mary mate, r2rgty L raty, r2es 1t r Tl maty
[7, 26,59, 10, 164, 237, 322, 422, 535, 660 |
1494  H 1 2yt o1 21 Sl n2y =
560 Mmzre TiTmte, maty vty L marg tto ity mary
[7, 26, 60, 108, 172, 246, 338, 442, 558, 692 |
o5 H 2 2 2 -1 —1 —1 .2 —1,—
652 (mg) ryre  Tirzta, TITaty L, myty  margty T Ttz mery Tt
[7, 26,60, 118, 176, 253, 353, 454, 574, 718 |
2 -1 .2,-1 —1 .2 —1,-1
1496 Hsyrg 1 MmayTy 'mzt:,;,r,urg;tz ,rztu ,mxrztu ,r,qtz,'ma;rz t,
[7,26, 61, 111, 176, 255, 349, 459, 582, 719 |
1497 Hggo 1 mare itz,'nL:,;t;l,'nLyt,;l,rxt;l,'antz,1';1t;1
[7,26, 62, 111, 174, 252, 343, 448, 567, 700 |
1498 Hggr 1 mare mztz,rgrztgl,ritqjl,mzr; ;1,r£tz,mzr;
[7,26,62, 113, 177, 236, 349, 457, 381, 717 |
149 H 1 r2rp r2tp,r2t -l mgr— Lomytsl mgrgty, mat 1
422 Sre  ritz.ryty . magry smyty S mgrety, maty
(7,26, 62, 114, 176, 236, 352, 452, 576, 716 |
1500  Hgsg — (mg) r2rp  r2rpte, maratyl mytyl mergts b 2t mar 1t
[7,26, 63, 116, 180, 260, 356, 466, 394, 735 |
1500 H 1 mary r2rgte, ity L r2tsl mprgtsl r2t,, myrs 11
3 572 vzTe TiTmte, ity L rity mergty trotz, mary
[7,26, 64, 112, 175, 257, 345, 455, 578, 708 |
1502 Hyoo 1 r2rg rz1tz,rzt;1,mzr;%;1,mytgl,mwmtz,mztgl
[7,26,65, 112, 177, 255, 344, 455, 571, 705 |
2 2 -1 —1 —1 —1,—-1
1503 Hsgo 1 mere Tirote, TyTaty s myty T rety T, maty, ry Tty
[7, 27, 64, 116, 180, 262, 356, 466, 592, 730 |
1504 Hyg1 1 MmayTy mwtw,rgrwtgl,'mzr;lty,'it,?l,rgtz,mzr;ltz
[7,27, 64, 119, 184, 263, 362, 471, 593, 736 |
1505 Hgg1 1 My mztz,rg'rztgl,it;l,rgmct;l,'ritz,rgrztzfl
[7, 28, 60, 110, 170, 248, 336, 442, 558, 692 |
1506 Hgag (mg) 7'37‘1 Tgrztz,7'27'It;1,rit;l,7'37'It;1,r§tz,rzrzt;1
[7,28, 65, 115, 181, 261, 356, 466, 390, 730 |
1507 Hsgo 1 mare itz,ma;t;ll,r?ctal,mzr; Lor2t,, mary
17,28, 65, 116, 182, 263, 359, 469, 397, 736 |
1508 Hgry 1 marg rgr:,;tl‘,itgl,mytgl,rmtgl,mztz,rgl ot
[7,28, 65, 120, 181, 263, 355, 466, 387, 727 |
1500  Hxsq 1 myry rgrwtm,itgl,itgl,rzrmt; Jity, r2rgty
[7, 28, 66, 117, 185, 267, 365, 478, 606, 750 |
2 2 2, -1 2 —1 2,-1 2 2,1
1510 Hygg 1 r2rg  r2tg, 2t e Zegest e2e 0t e2epts 2]
[7, 28, 66, 118, 183, 263, 363, 474, 598, 744 |
1511 Hsgo 1 mayrg it,z,rgrzt,;l,mytgl,m ul,mztz,r; 1
[7, 28, 66, 118, 184, 266, 360, 470, 596, 734 |
1512 Hgyg (mg) 7‘12,7‘1 r%rxtz,mzrwtzl,rgt;l,rgrztgl,rgtz,rgrztz_l
[7, 28, 66, 120, 183, 264, 361, 472, 595, 735 |
2 =1 -1 2., —1 . 2 -1
1513 Hssg 1 My 'mzt:,;,r,urg;tz ,Ltu ,Tszt,U yitz, rorat,
[7,28, 67, 115, 182, 259, 354, 462, 583, 722 |
1514 Hsgo 1 mare 7'37'ztz,7'57'zt;1,T'JZEt;l,'rnzr;lt,u Jr2ts, mary b
[7.28, 68, 117, 185, 266, 364, 477, 604, 749 |
1515 Hyog 1 r2rg Tltz,rzt;:l,rgrxtqjl,rgt; ,rgrxtz,rgtgl
[7, 30, 66, 119, 184, 267, 362, 473, 600, 743 |
1516 Hgss 1 mare rgrxtz,itgl,rgtqjl,mzrgl " Jr2ty,mary
[7, 30, 66, 120, 187, 268, 368, 481, 608, 751 |
1517 Hgso (mg) 7‘12/7‘7; it$,r§t;1,myt;1,mmrthjl,rgtz,mwr;
[7, 30, 69, 120, 188, 269, 368, 480, 608, 751 |
1518 Hsgg 1 mary ity r2rptzl r2ts mar g el 02t mar s
[7, 32, 68, 122, 189, 273, 370, 485, 613, 758 |
1519 Hgyo (mgz) r%rz itz,rgtgl,%t;l,rgrzt,;l,ritz,rgrztgl

27B

[ 6,19, 47,95, 160, 240, 336, 448, 576, 720 |
1520%,

[6,20,51, 107, 184,274, 378, 498, 634, 786 |
1521%,

[6,21,58, 119, 193, 281, 387, 508, 644, 796 ]
1522%,

[ 6,21, 58, 120, 196, 284, 388, 508, 644, 796 |

[ 6,21, 58, 124, 201, 288, 392, 512, 648, 800 ]
1524%,

[ 6,22, 60, 120, 195, 285, 391, 512, 648, 800 ]
1525%,

[ 6,22, 60, 126, 208, 296, 397, 516, 652, 804 ]
1526%,

[6,22,62, 128, 198, 283, 393, 517, 647,795 ]
1527%,

[ 6,22, 62,129, 207, 293, 396, 516, 652, 804 ]
1528+,

[ 6,22, 64, 130, 205, 292, 396, 516, 652, 804 ]
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1529%,

[6,23,61, 125,197, 284, 388, 508, 644, 796 ]
1531°%,

[ 6,23, 62,122, 196, 284, 388, 508, 644, 796 |
1530%,

[ 6,23, 65, 125, 198, 288, 392, 512, 648, 800 ]
1532%,

[ 6,23, 65, 129, 200, 288, 392, 512, 648, 800 ]
1533%,

[ 6,23, 65, 131, 205, 292, 395, 515, 653, 805 ]
1534*

[ 6,23, 65, 133,204, 288, 392, 512, 648, 800 |
1535%,

[ 6,23, 67, 135, 206, 291, 397, 517, 651, 803 ]
1536*,

[ 6,23, 69, 132, 200, 288, 392, 512, 648, 800 ]
1537%,

[ 6,24, 65, 130, 208, 294, 396, 516, 652, 804 ]
1538%,

[ 6,24, 65, 135, 208, 292, 396, 516, 652, 804 ]
1539*

[ 6,24, 65, 139, 212, 292, 396, 516, 652, 804 ]
1540%,

[ 6,24, 67, 135,207, 292, 396, 516, 652, 804 ]
1541%,

[ 6,24, 69, 133, 206, 292, 396, 516, 652, 804 ]
15427

[6,24,71, 138, 207, 292, 396, 516, 652, 804 ]
1543%,

[ 6,25, 69, 130, 200, 288, 392, 512, 648, 800 ]
1544*

[6,25,69, 131, 200, 288, 392, 512, 648, 800 ]
1545%,

[ 6,25, 70, 129, 200, 288, 392, 512, 648, 800 ]
1546%,

[ 6,26, 70, 137, 207, 292, 396, 516, 652, 804 ]
1 s

[ 6,26, 72, 136, 206, 292, 396, 516, 652, 804 ]
1548*, 1549%,

[ 6,27, 69, 129, 200, 288, 392, 512, 648, 800 ]

1550%,
[6,28,71, 135,206, 292, 396, 516, 652, 804 |
1551%,
[7,23,57, 110, 178, 262, 362, 478, 610,758 |
1520 Hgso (mg) 7%7-1 mmtz,mxtgl,myty,mytgl,mzrxtgl,mﬂ»;ltgl
[7, 24, 61, 120, 194, 282, 386, 506, 642, 794 |
1521 Hgas (mg) 7'57‘1 mztz,mxtgl,rgty,rgtgl,rgrztul,rzrztgl
17,25, 67, 127, 198, 287, 392, 512, 648, 800 |
152 Hgqg 1 marg mmtx,rgrmtgl,myty,mytgl,rxtgl,rgltgl
[7, 25, 67, 128, 200, 288, 392, 512, 648, 800 |
1523 Hsgo 1 mare if,m,mwtgl,myty,mytgl,rmtgl,rgl ot
[7, 25, 67, 133, 200, 292, 392, 516, 648, 804 |
1524 H 1 r2rg 2t 2t myty, maers Yt myt s mgrat
422 Sre  rite,ryty  myty, mery tot myty S marats
[7, 26, 68, 127, 201, 289, 393, 514, 651, 802 |
1525 Hgpq 1 marg mwtz,r%rztgl,myty,r%t;l,mmrztljl,mzrgltz_l
[7, 26,69, 133, 207, 293, 396, 516, 652, 804 |
1526 H 1 mayr itg, mapts L, r2ty, r2t T myr Tt my et
560 zre dta,maty l,raty, ity mery ity mary
[7,26, 71, 133, 196, 291, 395, 518, 644, 803 |
1527 Hgr7q 1 My mwtz,rgrzt;l,myty,rzty,rgtgl,ra?ltz
[7,26, 71, 134, 205, 292, 396, 516, 652, 804 |
. 2. -1 .2 2,-1 —1
1528 Hgsy 1 mary matg, raraty L2ty 2t marg
[7, 26,73, 133, 204, 292, 396, 516, 652, 804 |
1529 Hyog 1 r2rg rztz,r%t;l,Tazcty,rgrztgl,rgtqjl,r?lrztz
17,27, 69, 128, 200, 288, 392, 512, 648, 800 |
1530  Hggo 1 mare r?rmtm,m:,;t;l,myty,mytal,rmtljl,r;lt;I
[7,27, 69, 132, 197, 291, 389, 515, 643, 803 |
1531 Hgrg 1 maorg mitac,r%rmt;I,rgty,Tgtal,mmritqjl,mir;
[7,27, 73, 128, 202, 290, 394, 514, 650, 802 |
1532 Hgsg  (ma) r2rg  r2rpte, maraty L myty, mytyl margts L merg o1
[7, 27,73, 132, 200, 292, 392, 516, 648, 804 |
1533 Hgso (mgz) ’V‘%I’r‘z it,z,r%tgl,myty,mytgl,mzmt;  mgry Lty L
[7, 27,73, 134, 204, 292, 394, 517, 653, 804 |
1534 Hsg1 1 My mztz,r%rztz_l,'rgty,it;l,rgrztgl,rzrwtz_l
[7, 27,73, 136, 200, 292, 392, 516, 648, 804 |
1535 H N 2 =12 2,—1 — —1,—-1
R 572 mzry TTxtz, ity ,thy,rzt,q ,'mwrxtu Mgy, Tt
[7, 27,76, 135, 202, 293, 397, 516, 650, 805 |
1536 Hgg1 1 myTy mmtz,rgrztgl,7'325ty,mz'r'glty,itgl,rnzrgltz
[7,27,77, 131, 201, 291, 393, 515, 649, 803 |
1537 Hggo 1 mare itz,r%rzt;:l,myty,mytqjl,rztgl,r; i1
17,28, 72, 134, 206, 292, 396, 516, 652, 804 |
1538 Hsgo 1 mare r?rztz,mztgl,rgty,rgtal,mzr;
17,28, 73, 138, 202, 294, 304, 518, 650, 806 |
1539 Hgyg (mg) 7'12/7‘$ itx,r%t;l,rgty,r%t;l,rgrmtJITTETQ;t;l

[7, 28,73, 142, 202, 294, 394, 518, 650, 806 |
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1540 Hggy 1

mayry

rorgty, ity 1, ity it;l, rﬁrztljl,rgrxt;

[7, 28,75, 136, 203, 293, 395, 517, 651, 805 |
1541 Hggg 1

myry

2 -1 =1 .2 -1 .2, ,—1
mate, roraty ity ity rZrgts rZrgt]

[7,28,77, 132, 206, 290, 398, 514, 654, 802 |
1542 Hgag (mg)

ryre

r%rxtm, margpty L r2ty, r%t;l, rgrmtzjl, r2rpt; !

[7.28.79, 135, 204, 292, 396, 516, 652, 804 |
1543 Hggg 1

myry

1

ity r2rpty L r2ty, r2et ma g bt

[7.29.75, 131, 201, 291, 393, 515, 649, 803 |
1544 Hggg 1

myry

r2rgte, r2rpty L myty, myts L raty

[7.29.75, 132, 200, 292, 392, 516, 648, 804 |
1545 Hggq 1

mayry

rgrmtm,it;l,myty,mytljl,rztgl,r;ltz

[7.29.76, 129, 203, 289, 395, 513, 651, 801 |
1546 Hpog 1

™)

Tz

1

1 —1 — 1 —1
te, roty, =, myty, mar,, ,Tnytu yMmgrets

Y

[7.30, 76, 137, 202, 204, 394, 518, 650, 806 |
1547 Hggs 1

myry

1,2 2,—1 —1,—1 —1,—-1
craty,raty L merg e mar e s

[7.30, 78, 134, 204, 292. 396, 516, 652, 804 |
1548 Hygg 1

o oty Lorlty, r%rztgl, r%t;l,rg'rztz

1549 Hpgp 1

myry

) ) —T 2 T, T —T,—T
rirate, roraty Tty raty o mary Lty

17,31 73, 132, 200, 292, 392, 516, 648, 804 |
1550  Hgsz  (ma)

r2rgte, r2raty L myty, mytol ma ety mar

[7, 32,75, 136, 202, 294, 394, 518, 630, 806 |
1551 Heqg9  (ma)

r2rgte, r2ratyt r2ty, r2e Ll r2rgs o 2eg et

28A

[7,23,52,96, 154, 224, 308, 406, 516, 640 |
1552+,

[7,23,54, 107, 171, 244, 339, 43, 558, 697 |
1553%,

[7, 24,55, 104, 170, 246, 337, 443, 560, 695 |
1554+,

[7,24,55, 107, 171, 243, 337, 444, 559, 697 |
1556%

[7,24, 56, 104, 168, 247, 340, 448, 570,705 |
1555%,

[7,25,58, 105, 166, 241, 330, 433, 550, 681 |
1557+,

[7,25,59, 106, 168, 245, 333, 439, 557, 687 |
1558%,

[7,25,59, 108, 171,249, 342, 449, 571,708 |
1559%,

[7,25, 60, 110, 170, 245, 339, 442, 559, 697 |
1560%, 1561%,

[7,26, 60, 109, 170, 245, 339, 42, 559, 697 |
1563%, 1564%,

[7,26, 60, 109, 173,252, 347, 457, 584,726 |
1562+,

[7,26,61, 110, 174,253, 347, 456, 579, 717 |
1565%,

[7,26,61, 111,176,256, 351, 460, 586, 726 |
1566%,

[7,26,61, 113, 180, 257, 351, 462, 583, 721 |
1567+,

[7,26,62, 113, 178, 257, 354, 467, 591,732 |
1568,

[7,26,62, 114,178,256, 351, 462, 585,722 |
1569%,

[7,27,62, 110, 174,251, 343, 450, 570, 706 |
1571%,

[7,27,62, 112, 178,257, 354, 467, 591,732 |
1570%,

[7,27,65, 115, 178,258, 352, 460, 584, 722 |
1572%, 1573%,

[7,28,62, 112, 175, 254, 346, 454, 575,712 |
1574%,

[7,28,63, 114, 179, 260, 355, 466, 591,732 |
1575%,

[7,28,64, 115, 183,264, 361, 474, 601, 742 |
1576%, 1577,

[7,28,65, 114, 178,258, 352, 460, 584,722 |
1578%, 1579*,

[7,28, 66, 117, 183, 264, 361, 473, 600, 742 |
1580%,

[7,29, 66, 116, 183,264, 361, 473, 600, 742 |
1581%,

[7,30, 67, 118, 185, 268, 365, 478, 606, 750 |
1582, 1583%,

8,26, 58, 106, 166, 238, 326, 426, 538, 666 |

152 Hgzg 1

myry

mate, rirgtyl matyt mytot rat

=11

ymatz,

[8, 26,61, 117, 176, 255, 353, 452, 575, 717 ]
1553 Hgepq 1

mzTy

mapts, rgr,,;t;l, maty L raty, rﬁtgl, ro s,

Mty

8,27, 60, 114,179, 254, 351, 455, 574,715 ]

1554 Hggp 1

mayry

mmtm,TZrmt$ v
nzwr:lt_l

smatytorZtgl margtst mats,

[8,27,61, 111, 176, 255, 349, 459, 582,719 |
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Nbr.  gr Ne H; L m X

ity T2 =

N t
1555 Hggg 1 mare = y omztz,

[8,27,61, 117,176, 253, 353, 454, 574,718 ]

-1 -1 ,2,—1 -1 .2
1556 Hgrg 1 mary mztwvlryﬁ"ftz sty oty T ma Tty ryts,
mgrz ltZ
[8.28.63. 112, 175, 252, 343, 448, 567, 700 ]
P
te, t
1557  Hggy 1 marg T Ty
marz Lt
[8.28,64, 112, 177, 255, 344, 455, 571, 705 ]
2 2, =1 —1 —1 —1
1558 Hggo 1 mare Tiqztf77117ztm smaty T myt rapty t mats,
Tt

[8,28, 65, 115, 180, 262, 356, 466, 592, 730 ]

2 —1 —1 —1 —1 2
1559 Hs61 1 myre Mty TyTaty s Mmaty T, mary Tty ity T rits,
mor— Lty
8,28, 65, 116, 176, 256, 352, 452, 576,716 ]
1560  Hspp 1 mre Tyrate,rgraty Lometsh et me ety mats,
= mmr:lt_l
2 2 —T —T —T —T
r2rgte, Torgty L maty L, myty L gt T mats,
1561 H, 1 maT Y Y x x y v
578 z'x T,’Tlt71
[8.29, 64, 115, 180, 260, 356, 466, 594, 735 ]
1562 H 1 TgT‘zim,it;l,Tgthgl,Tgtgl,szzty_l,Tgtz,
572 mEre er 11
Ty
8,29, 64, 116, 176, 256, 352, 452, 576,716 ]
2 2 —1 -1 2,—1 -1 .2
rpte, r2rpts L met s L r2e s mp et 12,
1563 Hgrg 1 mara ijwr_lt_yl x z o Tzty v Ty
z
1564 Hgpy 1 s Torpte, Taraty Lomaty Loraty, ot Tors Tts,
myty
8,29, 65, 115, 181, 261, 356, 466, 590, 730 ]
56 H 1 it rErate, matyt r2eg me e Vet 2,
560 z'x sz,:1171
[8.29, 65, 116, 182, 263, 359, 469, 597,736 ]
r2r$tm,it_,l,rzrwt,_l,myt_lmit_lymthv
1566 Hgryg 1 mare z z sraty v v

rzlts

(8,29, 65, 120, 185, 263, 362, 471, 593,736 |
—1 =1 .2, ,—1 .2
o ity L rZrgt 2t

2, -1

mate, roret

1567 Hgg1 1 mary r;"r mt_ly Trw
x

s Mgt

[8,29, 66, 118, 183, 263, 363, 474, 598, 744 |
ity rirats, 7-51-1t;1, 1nyt171, 1-zt;1, mats,

1568  Hggg 1 mare 1,2
—1

[8,29,67, 119, 183,264, 361, 472, 595, 735 ]

mate, rirgty L omgty it L rngtgl, ity

1569 Hpg 1 myr Y
556 ST I ¢
(8,30, 65, 118, 183, 263, 363, 474, 598, 744 ]
: 2 —1 —1 —1 —1
t t t t t t
1570 Hggg 1 marg R TyTEe ety T myty T raty T mats,
Tt
8,30, 66, 115, 182, 259, 354, 462, 583,722 ]
2 2 —1 -1 ,2,—-1 —-1,—-1 2
1571 Hsgo 1 . rzrzt:,iv,rylrlvtx sty Ty Thty mery Tty ity
myro e
8,30, 69, 118, 184, 266, 360, 470, 596, 734 ]
2 2 —1 -1 .,—1 2 - 2
1512 Hse1 L S rgrztw,lryrwtm smapty ity L ryrety T ryts,
rergts
2 2 — -1 2,1 —1, -1 2
I3 Hgsy 1 marg UTTIETyTee T Maty Tty T Mty Ty T T te
mayry Tt

[8,31,65, 118, 181, 263, 355, 466, 587, 727 ]
—1

2 2 -1 .,—1 2 -1
rirpgty rorget , it ,rorget ity
1574 Hggy 1 mayry I »TETaty y o TETzty ity

r2rats

8,31, 66, 119, 184, 267, 362, 475, 600, 743 |

2 o=l 2, =1 2,—1 —1,—1 .2
1575 Hgss 1 mare Tzrwtw1>“f STETaty T Tty My Tty Tt
mor i
[8.31, 66, 120, 187, 268, 368, 481, 608, 751 |
-1 ,2,-1 -1 ,2
1576 Hg7o 1 myry yTETEty Tty T maraty T Tyt
—T —T —T
1577  Hypy 1 marg ty smyty T, roty T, mats,
[8,31, 68, 118, 184, 266, 360, 470, 596, 734 ]
2 2,1 —1 =1 ,2,. ,—1,
1578 Hgsg 1 myrg TgrmtwyTythm smgty ity Tty it
réret,
1579 Hse1 1 mary T%””t“”'Ti””t;l’mxt;l’mzrajlty*“zjl’rgt%
mayr, tz
[8.31, 69, 120, 188, 269, 368, 480, 608, 751 |
; 2 2, -1 ,2,-1 —1,-1 ,2
1580  Hggo 1 vy e TET@lE TyTety Tty Ty marg Tty ryts,
myr—tiz1
8,32, 68, 120, 188, 269, 368, 480, 608, 751 |
; - -1 ,2,-1 —1,—1 .2
1581 Hseo 1 mare ”%Ty;ztf sty LRty mary T et
mar t7
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1582

ar
[8,33,68, 122,

189, 273, 370, 485, 613,758 ]

Hss1 1

mayry

ity it

2

Tyt

—1
—1

2

,r2rgt

—1

x

s ity

12

z

s

ity,

1583

H,

555

myry

ity ity 1

marTy

1,1

y Mz,

T

=

T
Y

2
L Tots,

28B

[7,24,61, 121,

1584*

[7,24, 64,128,

1585%

[7,25,63,122,

1586%,

[7,25,63,122,

1587%,

[7,25,63, 125,

1588%,

[7,25,65,131,

1589%,

[7,25,69, 135,

1590%

[ 7,26, 66, 130,

1591%,

[7.26, 68,133,

[7,26, 69,135,

1596%,

[7, 26,70, 130,

196, 284, 388, 508, 644, 796 |
197,283, 393, 517, 647,795 ]
196, 284, 388, 508, 644, 796 |
198, 288, 392, 512, 648, 800 ]
196, 284, 388, 508, 644, 796 |
209, 294, 396, 516, 652, 804 |
205,291, 397, 517, 651, 803 ]
208, 294, 396, 516, 652, 804 |
207,293, 395, 515, 653, 805 |
206, 292, 396, 516, 652, 804 |

200, 288, 392, 512, 648, 800 |

1593%, 1594%,

[7,26,70, 131,

1595%

[7,27,69, 131,

1597+,

[7,27,70, 129,

200, 288, 392, 512, 648, 800 ]
201, 288, 392, 512, 648, 800 ]

200, 288, 392, 512, 648, 800 ]

1598%, 1599%,

[7,27,70, 130,

1600%,

[7,27,70, 131,

1601%,

[7,27,72,137,

1602%,

[7,27,74, 136,

200, 288, 392, 512, 648, 800 ]
200, 288, 392, 512, 648, 800 |
207,292, 396, 516, 652, 804 |

206, 292, 396, 516, 652, 804 ]

1603%, 1604*,

[7,28,70, 129,

1605%,

[7,28,70, 137,

1606%,

[7,28,71,137,

1607%,

[7,28,73, 136,

1608*,

[7,28,74, 135,

200, 288, 392, 512, 648, 800 |
208,292, 396, 516, 652, 804 ]
207,292, 396, 516, 652, 804 |
206, 292, 396, 516, 652, 804 |

206, 292, 396, 516, 652, 804 ]

1609%, 1610%,

[7,29,70, 129,

200, 288, 392, 512, 648, 800 |

1611%, 1612%,

[7,29,73, 135,

1613%,

[7,30,72, 135,

206, 292, 396, 516, 652, 804 |

206, 292, 396, 516, 652, 804 ]

1614%, 1615%,

[8,27,68, 128,

1584

200, 288, 392, 512, 648, 800 ]

Hs7g 1

myry

Mgt

x

1

L myty, mytgl, rot

Yy

1

[8,27,72,132,

1585

196, 291, 395, 518, 644, 803 ]

Hs71 1

myry

Slimatyl myty, raty, 7~§t;

[8,28, 69,128,

1586

200, 288, 392, 512, 648, 800 ]

Hsg0 1

myry

ity, r2rpty, maty

rolez 1

yMyty, myt

[ 8,28, 69,128,

1587

203, 290, 393, 514, 651, 802 ]

Hs71 1

mayry

maty, r2rpty L

Mg,

Yy
1,-1

cmaty L, myty, 'r‘gt;l, maraty

1

[8,28,70, 131,

1588

197,291, 389, 515, 645, 803 |

Hs76 1

myry

mgty, r2rwt

mg T,

y
1,-1

—1 -1 .2
z o Maty Tty

2
7‘2

t

-1

Y

smgrgt

—1
Y

[8,28,72,135,

1589

206, 292, 396, 516, 652, 804 |

Hss57 1

mayry

mate, r2ratst maty L r2ty,

mayry

1,1

-ion

[8,28,77, 134,

1590

202, 293, 397, 516, 650, 805 ]

Hse1 1

mzTy

mats, rgrztgl, maty L, r2ty,

mzr:ltz

mary Ly, it

Y

1

,

[8,29,72, 134,

1591

206, 292, 396, 516, 652, 804 |

Hs60 1

myry

. 2 —
ity, rETxty, Moty

marTy

1,1

1

,rgty, 1"2

IL’y

—1 —
y Mz,

1

ty

—1

,

[8,29,74, 135,

1592

205,292, 394, 517, 653, 804 |

Hse1 1

myry

mapte, r2rg

r2

rot

71y

tw

—1

s Mgt

x

Lor2ty,

it

Yy

Lor2rgtr

Yy
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Nbr.  gr Ne H; L m X
[8,29,76, 130, 202, 290, 394, 514, 650, 802 |
2 2, -1 —1 2,1 .
1593 Hs71 1 mzyTy TyTzfai’ileItw » Mty ,myty,vzty s M Txty
o - p) T T T T
1594 Hg7g 1 —— quwt:zf"yr:ztx smaty s, myty, myts rgty
rote
[8.29.76, 131, 201, 291, 393, 515, 649, 803 ]
) 2, -1 —1 —1 —1
ity to Lt mpt ol myty, myt s gt
1595  Hggg 1 marg 0 YIFe o Tele Ty ty My Ty Tty
ro 1t
[8.29,76, 135, 203,293, 395, 517, 651, 805 ]
2, -1 =1 ;4 =1 .2 1
1596 Hsse B S rr;ztz,jyrztz smaty ity ity rZrgt
rirgt
[8.30, 74, 133, 200, 292, 392, 516, 648, 804 ]
- -1 ,2 2,—1 —1
1597 Hggg 1 marg  eity o rETete ity ity T mataty
mgrz 1t
[8.30. 75, 130, 202, 290, 394, 514, 650, 802 ]
2 2, ,—1 -1 ,2 2,—1 —1
1598 Hgrg 1 mare Tyrx‘tzvryqu:tm smapty LTIty Tt Mty
W;Ir: t_z T T 7T
1599 Hyr 1 S rli”iztzyTythI smpty t, myty, roty, Tt
Ty tz
[8.30, 75, 131, 201, 291, 393, 515, 649, 803 ]
) 2 2. ,—1 -1 —1
1600  Hggg 1 M thlsz;‘ztz:’V‘y’f‘ztl. sy ty, myto Tt
ro e
[8.30. 75, 132, 200, 292, 392, 516, 648, 804 ]
1,2, ,—1 —1 —1
, t= 1l myty, myts et L
1601 Hgryg 1 mayre TeTale —> Myly, Myly = Taty
[8.30, 78, 135, 204, 292, 396, 516, 652, 804 ]
i 2. =1 -1 ,2 2,—1 . —1,—1
1602 Hsgo N S nz’:’fzjf cmaty b Sty rgty  mar g et
mar, "t
[8.30, 80, 132, 206, 290, 398, 514, 654, 802 ]
2 2, = -1 ,2 ie—1 .2, ,—1
1603 Hsgp 1 marg YT TYTEE T maty T vty ity rEraty T
r2rgt
V) T 1T —T_,2 7,1 —T,— 1
1604 Hgsr 1 mare Tyrrtai,rylrxtw sty sy Tty TRty T My Tt
mayry, Tt
[8.31, 74, 131, 201, 291, 393, 515, 649, 803 ]
2 2, ,—1 —1 —1 —1
t zty L, ;1 t t "zt
1605 Hggo 1 maorg rirlzf{ ryraty Ty maty T myty, myt T rat
rott
[8.31. 75, 138, 202, 294, 394, 518, 650, 806 ]
; ie—1 2, =1 ., L,—1 2, —1
te, ity 1, to ity it ty s
1606 Hss1 1 mayrg 12z v z1 reraty ity ity T, ryTet,
r2rgt,
[8.31, 76, 137, 202, 294, 394, 518, 650, 806 |
; ie—1 2, ,—1 .2 2,—1 -1
1607 Hggs 1 mare ”z’”% ’;zrm% STty Tty e maTy
mayry Tt
[8.31, 78, 134, 204, 292, 396, 516, 652, 804 ]
) 2 2, ,—1 .2 2,—1 —1,—1
1608 Hse0 1 myry “zv'lerg:t;f,ryrztx s TRty TRty T mary Tty
mayrs it
[8.31. 79, 132, 206, 290, 398, 514, 654, 802 ]
2 2, ,—1 -1, ip—1 .2, ,—1
1609 Hgsg 1 myrg Tgrmtwleythm smapty ity ity rirgt
rergty
p) P —— —T_,2 =T T
1610 Hggy 1 — Ty”‘:ct:rl,»"‘yra:tm smapty sy Tty mary by, it
mayr, tz
[8.32. 73, 132, 200, 292, 392, 516, 648, 804 ]
2 =1 2, ,—1 .2 2,—1 —1
1611 Hg7o 1 marg Tzrztziyttgf yTETaty T TIty, Tty T maraty
mgrz 1tZ
) 2T ;2. ;1T —T —T
te, ity T, ty o myty, myts L rpt
1612 Hs7a 1 mare 7‘27‘110 mll z o TETmly s myty,myt T rpty
rotez
[8.32.77. 134, 204, 292, 396, 516, 652, 804 |
2 2, ,—1 -1 ,2 2,-1 -
1613 Hggo 1 marg  TETElE TyTaty L maty gty gty marg
mayr t
[8.33, 75, 136, 202, 294, 394, 518, 650, 806 ]
2 i —1 =1 2. -1
1614 Hssy 1 mara T;".’xtwvll wty ity ity rirgt
r2rpt,
V) 2T 2, -1 ,2 7,1
1615 Hgss 1 R rzrztml,mtf s TETxty ,rzty,rzt,y s
maro i

[7,22,48, 86, 134, 192, 262, 342,432, 534 |

1 ',

[7,22,50,98, 161, 235, 328, 432, 548, 686 |
1617%,

[7,23,52,98, 160, 235, 327, 432, 549, 685 |
1619%,

(7,23, 52,100, 163, 238, 332, 437, 553, 691 ]
1618%,

[7,23,57, 106, 167, 246, 336, 441, 563, 694 ]
1620%,

[ 7,24, 54,96, 150, 216, 294, 384, 486, 600 ]
1

[7,24,55,99, 156,227, 311, 408, 519, 643 |
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Nbr.  gr Ne H; L m
16217,
[7, 24,57, 107, 169, 245, 339, 442, 559, 697 |
1623%, 1624%,
[7,25,58, 107, 171,250, 345, 455, 582,724 |
1625%,
[7,25, 58, 108, 174, 252, 346, 456, 578,716 ]
1629%,
[7.25.59, 109, 170, 245, 339, 442, 559, 697 |
1626, 1627%,
[7.25,59, 109, 173,251, 345, 455, 579,717 |
1628%,
[7,25, 60, 109, 173, 252, 345, 453, 576,713 |
1631%,
[7,25,60, 111, 176, 256, 351, 460, 586,726 |
1630%,
[7,25, 62, 114, 179, 260, 357, 470, 597,740 ]
1632,
[7.26,62, 113, 178,258, 352, 460, 584,722 |
1634%, 1635%,
[7.26,62, 113, 178,258, 354, 465, 589,729 |
1633%,
[7.27,60, 109, 171,249, 340, 447, 567, 703 |
1636%,
[7,27, 62, 114, 179, 260, 355, 466, 591,732 ]
1637%,
[7,27, 63, 112, 179, 260, 354, 466, 592, 734 ]
640%,
[7.27,63, 115, 183, 264, 361, 474, 601, 742 ]
1638%, 1639+,
[7.27. 64, 114, 178, 258, 352, 460, 584,722 ]
1641%, 1642%,
[7.28,65, 117, 186, 269, 368, 483, 613, 758 |
1643%,
[7,29, 66, 118, 185, 268, 365, 478, 606, 750 |
1644%, 1645%,
[8,25, 56, 101, 155, 224, 307, 397, 504, 625 |
2. ,—1 ,—1 2,—1 —1,-1
1616  Hypp 1 721y ‘w”"z;wtz vty TRty Ty bty T Tatz,
mat7
[8.25, 57, 109, 169, 245, 342, 442, 564, 706 ]
1 ,-1 ,2,-1 1
to, r2rgty bt r2e 1, Jratz,
1617 Hygr 1 r2rg e z 0 Tzty wtz
T2t
[8.26, 58, 112, 173, 252, 349, 450, 571, 714 |
2, -1 - 2,1 1
1618  Hyyg 1 721y tr””z;zfm smaTy by, Ity meraty T,
mat,
18,26, 59, 110, 172, 250, 346, 448, 570, 710 ]
2, -1 —1
te, t s s t ;Mg ty,
1619 Hyo2 1 r2rg z ““z“l“w z myty T, myrgpty
mt7
[8.26, 64, 112, 175, 257, 345, 455, 578, 708 |
2 —1 —1 —1,-1
1620 Hyoo 1 T37,I Tete, Ty Tla, Taty T myty, mery Tty mergts,
maty
[8.27. 61, 107, 167, 241, 327, 427, 541, 667 |
2, =1 ;=1 ,,—1 —
1621 Hsgg 1 2yt TETetE ity ity marety tmarets,
its
T 1 T ;1 =T
162 Hgzgy 1 r2ryg tz«’“zlrzfm sty ity Tamargt, margts,
rats
18,27, 63, 115, 176, 256, 352, 452, 576, 716 |
—1 —1 —1,-1 ,2,—1 ,—1,—1
1623 Hyis 1 Tgrm mzriltzvmmtz STy Tty oty Ty Tty oty
mat
=T —T —T, T —T, T —T
1624 Hypg 1 r2rg m'”wltw*mwtm sma Ty Tty mery Sty my S mg et
matZ
[8.28. 63, 114, 179, 259, 355, 465, 593, 734 |
e 1 -1 ,2,-1 ,.—1,—1
1625 Hgyg 1 r2ry mzr_ﬁtz’lt‘” (METaty T Tty Ty Tty T Tatz,
""utz
18,28, 64, 116, 176, 256, 352, 452, 576, 716 |
-1 -1 —1,—-1 —1 2,—1 -1
1626 Hyg 1 T§T$ mzrfltz,mztx STy Tty s ma Ty Tty Tty T Myt
mt
=T —T —T,- T ,2, T, -1, 1T
maT ty, mgt y M t ot Ty ot yTetz,
1627 Hyyg 1 r2rg T 2le to o Tzty o Tx oty o TEbz
rots
[8.28. 64, 116, 181, 262, 357, 468, 592, 732 |
2, =1 ,—1 .2 =1 2, -1
168 Haoy 1 2 t;,rzlrzt vt briraty ity L rSrgt
rats
18,28, 64, 116, 182, 262, 358, 468, 592, 732 |
2, ,—1 ,—1 2 ,—1 2,-1 2
ta, t t wtybor2esl r2epts,
1629  Hggy 1 r2rg e izlm oty aryTety TRty ryTats
2t
[8.28, 65, 116, 182, 263, 359, 469, 397, 736 |
ip—1 -1 —1,-1 —1
1630 Hyis 1 7‘37,1 szmtlzv“@ sMmargty T, my Ty, ,m,yty ymgrgtsy,
mats
[8.28. 66, 15, 183, 262, 359, 467, 594, 731 |
2 2, -1 ,.—1, 1,2 2
1631 Hags 1 2oy TR TRV Ty T2ty ryTaty, T2rsts,

’l‘,r’r‘ut71

[ 8,28, 68, 117, 185, 266, 364, 477, 604, 749 |
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Nbr.  gr Ne H; L m
1632 Hyog 1 TETw :gttz,r;ltz,rztgl’Tity,rgrztgl’rgrmtz,
[8.29. 66, 118, 183, 263, 362, 473, 598, 741 | —
1633 Hgog 1 21y T?‘:;:;ltxy Taty smytytimarats,
[8.29, 67, 118, 18, 266, 360, 470, 596, 734 | 2
1634 Hzgs 1 r2rg :;zfiiltz’ matytimarg gt ity maraty  marets,
2¢
1635 Hypp 1 21y :’;zti;lltz,mmtglyszgjltglyTérztgl,riigl,rérmtz,
8. 30, 64, 116, 179, 260, 352, 462, 583, 722 | x
1636 Hgzgg 1 21y Z’-i:zt:c,it;l,sz‘mt;lyitglymzrit; s margts,
[8.30, 66, 119, 184, 267. 362, 475, 600, 743 |
1637 Hzgg 1 r2rg :;zfiﬁtm ity bmeraty riraty 2o rirats,
[8.30, 66, 120, 187, 268. 368. 481, 608, 751 | =
1638 Hato 1 7‘37‘: :%:i,lrirztgl,r%tfl,rgt;l,r
Yy _z
1639 Hgpq 1 r2rg Tét:_'rfzrwtmil”ét;lvmzrflt
[8.30, 67, 119, 187, 269, 367. 479, 609, 752 | 2
r2rate, ryrate, vy b r2 sty ryraty, r2rsts,
1640  Hgzgz 1 r2ry S
[8.30, 68, 118, 184, 266, 360, 470, 596, 734 | ==
1641 Hao00 1 7‘27‘1 Zi:;lt:p,mmt;l,mzr; 1,it;1,mzrmt;1,mzr¢tz,
1642 Hggs 1 2y :r;zti;lltzama:tglvszmflt:Zl’T;T;tywit;l’Térmt;11
[8.31, 68, 121, 190, 272, 373, 488, 618, 764 | -
1643 Hypg 1 r2ry :gizﬁlrgltz’ oty Lorgraty tordey et
[8.32. 68, 122, 189, 273, 370, 485, 613, 758 | N
1644 Hggg 1 r2rg :;jﬁlhT;%thl_-lvTit;lvitgl»Mzmtglymthz,
685 Hggy 1 N N N A T
z

[7,23,57, 110, 182, 273, 376, 493, 630, 785 |
1 s

[7.23,60, 119, 192, 282, 385, 505, 641, 793 ]

1647%,

(7,24, 60, 114, 184, 272, 376, 496, 632, 784 ]
1649*

[7,24, 60, 116, 190, 281, 384, 503, 639, 792 ]
1648%,

[7,24,61, 121, 196, 284, 387, 507, 644, 796 ]
1650%,

[7,24, 65, 126, 197, 283, 387, 507, 643, 795 ]
1651%,

[7,25,65, 127, 198, 284, 388, 508, 644, 796 |
1653%,

[7,25, 66,127, 197, 283, 388, 508, 643, 795 ]
1652%,

[7,25,67,127, 199, 288, 392, 512, 648, 800 ]
1654*, 1655*

[7,26, 67, 129, 200, 288, 392, 512, 648, 800 ]
1656*,

[7,26, 69, 129, 200, 288, 392, 512, 648, 800 ]
1657*, 1658%,

[7,26, 69, 131, 200, 288, 392, 512, 648, 800 ]
1659%,

[7,26,70, 129, 200, 288, 392, 512, 648, 800 ]
1660%,

[7,26,71, 134, 206, 292, 396, 516, 652, 804 ]
1661%, 1662*,

[7,27, 69, 135, 206, 292, 396, 516, 652, 804 ]
1664*,

[7,27,70, 128, 200, 288, 392, 512, 648, 800 ]
1663*

[7,27,71, 137, 206, 292, 396, 516, 652, 804 ]
1665%*,

[7,27,72, 136, 206, 292, 396, 516, 652, 804 ]
1666*,

[7,27,73, 135, 206, 292, 396, 516, 652, 804 ]
1667*, 1668*,

[7,28, 69, 129, 200, 288, 392, 512, 648, 800 ]
1669*, 1670*,

[7,28,72, 135, 206, 292, 396, 516, 652, 804 ]
1671%,

[7,29,71, 135, 206, 292, 396, 516, 652, 804 ]
1672%, 1673,

[7,29,71, 135,210, 291, 395, 518, 651, 803 ]
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Nbr.  gr Ne H; L m
1674%,
[7,29,75, 135,206, 291, 395, 518, 651, 803 |
1675%,
8,26, 66, 120, 193,282, 385, 504, 641, 794 |
2, ,—1 ,—1 2,1
1646 Hyjo 1 r2ry ta, TETaly oty myty, I,
# roty
T8, 26, 68, 126, 197, 288, 388, 512, 644, 800 |
2 -1 ,—1 .2 2,—
1647 Hygr 1 r2ry to, Trraty ity TRty TRy
# rots
[8.27, 67, 124, 198, 287, 388, 510, 645, 799 |
2. =1 -1 -1 2,—1
1648 Hyqo 1 721y ta, TIraty oty mary by, myty, TIt T,
Mgty
[8, 27, 68, 122, 194, 282, 386, 506, 642, 794 |
2, ,—1 ,—1 — 1 —1
169 Haoo 1 2 to,r2rpty Loty myty, mary cmyty
z maTats
[8. 27, 70, 127, 200, 287, 392, 511, 648, 799 |
2, =1 ;=1 .2, ..—1 —1
1650 Hgzgyq 1 20y ta, TITaty oty Tty ity T maraty
i marpts
[8. 27, 73, 128, 200, 286, 392, 510, 648, 798 |
2 -1 -1 ., -1 1
1651  Hggg 1 r2ry ta, rrraty oty ity ity map ety
Z mzrets
[8. 28, 73, 129, 200, 287, 392, 511, 648, 799 |
2, -1 ,—1 .2 2, -1
to et Lot L r2 gty r2ty, it L,
1652  Hzgy 1 r2rg g rEIEe e Ty Tetye Tty Py
r2raty
T8, 28, 73, 130, 200, 288, 392, 512, 648, 800 |
2, ,—1 ;-1 .2 2, -1 ,2,-1
1653 H 1 r2p ta, TrTaety Tty T Tatys Ty Taty T rpty
3 391 T 2yt
[8. 28, 74, 129, 202, 290, 394, 514, 650, 802 |
-1 -1 2,—1
1654 Hyqg 1 21y mzry te, maty smyty Tty s
Tetz
—T =T —T,—T —T,—T —T
1655 Hyio 1 Tgrm MaTy ta, Maty T maTy Tty myty, My Tt myt
maTrty
[8.29, 73, 132, 200, 292, 392, 516, 648, 804 |
2 2, -1 ,2,—-1 .2 2,—1
1656 Hypg 1 2ry r2tp, roraty LorRty b r2ty, r2es s
Ttz
[8.29, 75, 130, 202, 290, 394, 514, 630, 802 |
mars Yty matsl mar T e mpr s Tty my ey, r2e 1
1657 Hyiz 1 r2ry 2Ty “tasMaty ©smaTy Tty T My Ty Tty Myty, Tt
z mprets L
=T —T —T,—T .2 7, —T ,—T,—T
1658 Hyyg 1 r2ry mzt% tos Mty T mary Tty Tty rity Ty Tt
Trlz
[8.29, 75, 132, 200, 292, 392, 516, 648, 804 |
2 2, =1 ,2,-1 —1,-1 _1
1659  Hgoq 1 2y rate, TyTaty T Tyty Ty myty, MaTy Tty T myty
z maTats
[8.29. 76, 129, 203, 289, 395, 513, 631, 801 |
2 -1 -1 —1,-1 —1
1660 Hyoo 1 2y Ttm, Ty te, oty T myty, mary Tty myt o,
z marats
18,29, 78, 132, 206, 290, 398, 514, 654, 802 |
-1 -1 —1,-1 .2, -1 -1
1661 Hgzgs 1 r2ry MeTy tms Moty T mary Tty T rpty, ity T margt o,
z myrpts
—T1 —T —T,—T 2 z
1662 Hyo1 n 2 ";zT‘a; tos Moty T mery Tty T rpty, TyTat
z ryretz
8. 30, 75, 129, 203, 289, 395, 513, 631, 801 |
1663 Hygo 1 r2rg e, vy e oty L omerg Tt marats, maty,
z mayts L
[8.30, 75, 136, 202, 294, 394, 518, 6350, 806 |
2 r2tp, r2rpts r2e = ity it myrpt
lee4  Hzgg 1 r2rg plta, TyTaty T rpty Ta ity ity T, maraty T,
mzTgts
[8.30, 77, 136, 202, 294, 394, 518, 630, 806 |
2 2, -1 ,2,—-1 .2 2, -1 ,2,—1
1665 H3go 1 2 Tgtq;,rqu;tw STty s Thtys TyTaty TRty
z r2rpts
8. 30, 78, 134, 204, 292, 396, 516, 652, 804 |
2 -1 -1 .2 2, -1 ,2,—1
1666 Hy09 1 r2rg T;iz,rz ta, Taty gty TyTaty T rhty
# ryretz
T8, 30, 79, 132, 206, 290, 398, 514, 654, 802 |
_1 -1 — 14, a1 —1
1667 Hyo0 1 r2ry My “to, mpty T, mary Jity, ity me et
? maTatsy
1668 H 1 2y mary Lte, maty omary Lo T rdrgty raty, ity 1,
395 T P2 ts ]
[8. 31, 73, 132, 200, 292, 392, 516, 648, 804 |
=1 -1 ,2 2,—1 ,.—1,—1
1669 Haps 1 2, merate ity homergtgt rZey 2ot et
Z Ttz
=T —T —T,—T —T
1670 Hy1s 1 r2ry MeTaty, ity maToty s myty, mary Tt myt o,
Z marrty
[8. 31, 77, 134, 204, 292, 396, 516, 652, 804 |
2 -1 -1 .2, ,—1 .2 2
2 ritg, T, ty, Tat ,rorgt s rirgty, roty,
1671 Hygg 1 r2rg R z o TyTEty Ty z
z

[ 8,32, 75, 136, 202, 294, 394, 518, 650, 806 |
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Nbr.  gr Ne H; L m X
1672 Hsgg 1 2y, METabm. ity Lomargty ity it mergt T
z mzrgpty
1673 Hzgg 1 r2rg ";zwtm’itgl’mzr’”tgl’Tity’rérmtﬂjlvritqjl’
z

r2rpts

[8,32,75, 137, 204, 291, 397, 516, 651, 805 ]
Tgthzq Tyrzte, T%’V‘ytgl, rgrzty, T,g?‘ztz, r%ryt;I,

1674 Hggz 1 r 4

™)

Tx 21 —1,=
Ty Ty t,

[8,32,79, 133,204, 291, 397, 516, 651, 805 ]

ryrztz,rgrytgl,r; ;1,ryrzty,'r,irztz,r%rytzl,

2
1675 H3zg3 1 TZTw —1,—1,-1
T‘,u ’V‘z z

30A

[8,26,59, 109, 170, 245, 339, 442, 559, 697 ]
1676%,

[8,27,61, 112,178, 257, 354, 467, 591,732 ]
1677%,

8,27, 62, 113, 178, 258, 354, 465, 589, 729 ]
1678*

[8,28,63, 115, 183, 264, 361, 474, 601, 742 |
1679%,

[8,28, 64, 114, 178, 258, 352, 460, 584, 722 ]
1680,

[8,29,65, 116, 183,264, 361, 473, 600, 742 ]
1681°%,

[8,29,65, 117, 186, 269, 368, 483, 613, 758 ]
1682%,

(8,30, 66, 118, 185, 268, 365, 478, 606, 750 ]
1683%,

[9,28, 64, 116, 176, 256, 352, 452, 576, 716 ]

1

1 1

2 - - — -1
riérgte, moty, margt mgt myt mgrgt
1676 Hgso  (ma) r2ry yrote, mate, MaTety 5 Maty T myty T ma ety
r/ut,z,mzrl, t,

[9,29, 65, 118, 183, 263, 363, 474, 598, 744 |

1 1

; 2 2 — -1 —1 -
itg, rrety, 7Tt smgt s moyt s Tt B
1677 Hsgo 1 mare x> TzTxla, zty xty yty wty

maty, vz lts

19,29, 66, 118, 183, 265, 362, 473, 598, 741 |
2 —1 2,—1 -1 —1,—1 —1
1678 Hayos N ” rite,ry te, rpty oraty Lomary et my et

w

T 1
MmpTpts, mot

79, 30, 66, 120, 187, 268, 368, 481, 608, 751 |
5 ity r2rgty, roty L, r2rgts 1

maprgt,
1679 Hgso (mg) rore ’ !

syt
1,-1

2 —
Tuiz’m-TTm Z

[9. 30, 68, 118, 184, 266, 360, 470, 596, 734 ]

2 —1 —1
roTete, mety, margt —,mgt
1680  Hggg  (mg) rare A @ @

TZ y
r2ty, r2rgpty

79, 31, 68, 120, 188, 269, 368, 480, 608, 751 ]
ity r2rpty, rgrq;t;:l, mgt

1681 Hsgo 1 mzry 101

[9,31, 68, 121, 190, 272, 373, 488, 618, 764 ]

1682 Hygg 1 r2rg

9,32, 68,122, 189, 273, 370, 485, 613, 758 ]

1683 Hgqg  (ma) T

<N
3
8
-

30B
[8,27, 69, 129, 200, 288, 392, 512, 648, 800 ]
1684
[ 8,28, 69,129, 200, 288, 392, 512, 648, 800 ]
1685%,
[ 8,28, 70, 128, 200, 288, 392, 512, 648, 800 ]
1686%*,
(8,28, 73,135, 206, 292, 396, 516, 652, 804 ]
1687,
(8,29, 69, 129, 200, 288, 392, 512, 648, 800 ]
1688%,
[8,29, 72, 135, 206, 292, 396, 516, 652, 804 ]
1689%, 1690%*,
[ 8,30, 71, 135, 206, 292, 396, 516, 652, 804 ]
1691%,
[9.29,75, 130, 202, 290, 394, 514, 650, 802 ]
r2rxtz, mygty, mzrztgl, mztgl, myty, mytgl,

2 Yy
1684  H m 2
650 (mz) yre mmrxtgl,mxr;ltgl
[9,30,74, 131, 201, 291, 393, 515, 649, 803 ]
; 2 2 -1 —1 -1
1685  Hggg 1 marg ”m’flzrmf“{’iyr“’tm smaty T myty, myty
raty g bty
19,30, 75, 129, 203, 289, 395, 513, 651, 801 ]
2 -1 2,—1 —1 —1,-1
1656 - . 2. TSt g ta, Tty L raty L myty, marg et
422 z' mytgl,mzrﬁtz
[9. 30,79, 132,206, 290, 398, 514, 654, 802 ]
P2rpte, mate, margts L ompty L 2ty r2¢ 1
1687 H, ( ) 2 cte, Mate, Mzraty ~s Moty rypty, rpty ~
648 me Ty"e rgr ol 201
2 Ty 2Tz T 2

[9, 31,73, 132, 200, 292, 392, 516, 648, 804 |
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Nbr.  gr Ne H; L m
- i 7,—T 2, ;=1 =T
1688 Hggy  (ma) r2ry :lz’rzr_zltz'rwtfl ’_Tfrztx Tty myty
(ET.Ztu Mg Tyt
[9, 31,77, 134, 204, 292, 396, 516, 652, 804 |
1689 Haoo 1 7‘27‘1 rgti,lrzgtx,rgtw1,rxtzl,rgty,r§r$ty1,
2l r2rgts
- 7 P a—— —T 2 P
1600  Hggo 1 marg TRt TyTaty et 5 TRty Taty T
marg Lty marg 1]
19,32, 75, 136, 202, 294, 394, 518, 650, 806 |
5 itm,'r‘grmtx,r%tgl,rzrmtgl,razcty,rgtgl,
1691 Heag (mg) ryre 2 1 .2 Z1
rz'r‘zt,u s TyTxt
31
[7, 22,50, 96, 160, 240, 336, 448, 576, 720 |
1692%,
[7,23,58, 117, 192, 281, 387, 508, 644, 796 |
1693%,
[7,23,59, 119, 195, 285, 391, 512, 648,800 |
1694%,
[7, 24,60, 124, 197, 284, 388, 508, 644,796 |
1695%,
[7,24,61, 126, 198,283, 393, 517, 647, 795 |
1696*,
[7, 24, 64, 124, 198, 288, 392, 512, 648,800 |
1697%,
[7,25,60, 114, 186, 274, 378, 498, 634, 786 |
1698%,
[7,25, 62, 120, 195, 284, 388, 508, 644,796 |
1699%, 1700%,
[7,25, 63, 124, 199, 288, 392, 512, 648,800 |
1701%,
[7,26, 66, 127, 202, 291, 396, 516, 652, 804 |
1702%,
[7,26, 66, 128, 203, 292, 395, 515, 653, 805 |
1703%,
[7,26, 68, 129, 200, 288, 392, 512, 648,800 |
1704%, 1705%,
[7, 26,69, 128,200, 288, 392, 512, 648,800 |
1706*,
[7,27, 68, 131,204,291, 397, 517, 651, 803 |
1707
[7,27, 68, 132,205, 292, 396, 516, 652, 804 |
1708%,
[7,27,70, 130, 204, 292, 396, 516, 652, 804 |
1709%,
[7,28, 68, 128,200, 288, 392, 512, 648,800 |
1710%, 1711%, 1712%, 1713%,
[7,28, 69, 128,203, 292, 396, 516, 652, 804 |
1714%, 1715%, 1716%, 1717%,
[7,29,73, 133,204, 292, 396, 516, 652, 804 |
1718%, 1719%, 1720%, 1721%,
[7,31,72, 132,204, 292, 396, 516, 652, 804 |
1722%, 1723%, 1724%, 1725%, 1726%, 1727%, 1728*,
[8,25,58, 110, 178, 262, 362, 478, 610, 758 |
5 Mmate, matyl, myty, mytsl margts mer tes 1
1692 Hgso (mg) 2T r2e=1 y y
[8, 26, 66, 126, 198, 287, 392, 512, 648, 800 |
2 -1 -1
1693 Hgrg 1 S mmtf,lryrztw y Myty, My ,’V‘mty , T s
mat
18,26, 67, 127, 201, 289, 393, 514, 651, 802 |
—1 2,—1 —
1604 Hgp; 1 mare to My tys TRly T e Taty
[8,27, 68, 132, 197, 291, 389, 515, 645, 803 |
mxtz,rzrmt*l,er ,rzt*l,?nzr:t* s Mg T, til,
1695  Hgzg 1 mary SO e R v @
2t
[8, 27,69, 133, 196, 201, 305, 518, 644, 803 |
1696 Hgmy 1 mary mmtz,rirﬁtx1,myty,rwty,r§tyl,7‘zliz,
mzty
[8, 27, 72, 128, 202, 290, 394, 514, 650, 802 |
1697 Heso (m) 7*27*1 Tgrftll'mzrwtwl’myty’mytyl’m-mety ,mmrwlt 1,
Y Tty
T8, 28, 66, 122, 194, 282, 386, 506, 642, 794 |
magte, mpto L, r2e 220 =1 02y 241
1698 Hgag (mz) r2ry r;; ’;’_1“3 @z o Taty o TETaty T Telz Tty T
=
[8, 28, 68, 127, 200, 288, 302, 512, 648, 800 |
1699 Hggg 1 marg “I’Tftz1’myty’myty1’rztyl'r””
mt
1700 Hggo 1 S rﬁrztf,mztzl,m:yty,mytyl,rmty1,rx1tz1,
mats
T8, 28, 69, 131, 200, 292, 392, 516, 648, 804 |
2 2t 2t gty mer s 1t T mt T mp gt
1701 Hyoo 1 rirg 7: b Yy vy z Y Yy !
2tz

[8,29,72, 131, 203, 292, 396, 516, 652, 804 ]
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Nbr.  gr Ne H; L m X
T -1 2,—1T —T,—1 .2 7,1
02 Hsgr 1 marg  TwtETyTets ety merg Ly e i
mzr, "t
[8,29, 72, 132, 204, 292, 394, 517, 653, 804 |
2 -1 -1 2 -1 2 =1
te, to L it etr b 2, it L,
1703 Hggp 1 marg o @ Tyl oty TRty T Tates iy
r2rot
[8, 29, 74, 131, 201, 291, 393, 515, 649, 803 ]
; 2 -1 —1
ity , t s Mg tqy, t N t
1704 Hsgg 1 mary T TyTxte T Mmylysmyly T
matT L
2 P —T —T ,—1,—1
t t t t t t
1705 Hggg 1 marg | E @l TyTEly T Myty, Myty T Tty e Tl
myt
[8, 29,75, 129, 203, 289, 395, 513, 651, 801 |
-1 -1 —1,-1 —1
1706 Hyoo 1 rng T ttszztI sy ty, mary Tty myty S mprats,
mztlz
[8, 30, 74, 133, 202, 293, 397, 516, 650, 805 |
2 -1 .2 -1 =1 2
1707 Hgg 1 mara mwti,rym;tz TRty mary by, ity rEts,
marz 1ty
[8, 30, 74, 134, 203, 293, 395, 517, 651, 805 ]
magte, r2rpt= L it p2rpt =L ity it L,
1708  Hggg 1 myry Sy Y zTwty z
r2rot
[8.30, 76, 130, 206, 290, 398, 514, 654, 802 |
2 -1 ,2,—1 .2 ,—1 2 2,-1
t t t- 1 t t t
1709 Hgyg (mg) r2ry TyTetm maTEty gty o TaTEty T Tata Taty
rorgpt
[8, 31, 72, 132, 200, 292, 392, 516, 648, 804 |
; 2,—1 —1 —1 —1
itg, Tt s Mg tqy, moyt ,mergt s MagT N
1710 Hgso (M) rare iff z Yy My ty ety "
r
Yz
V) T =T =T =T —
Porgta, roTgty L, myty, Myt L mg gt mgry 1t
1711 Hgsa (mz) ,.2,.1 gtif ZTaty yty, myty Tty zTy oty
”
ytz
3 —~—1 .2 7= T —T —T,—1
1712 Hgro 1 mare T§:ft1m'lt“ sroty, ity o marety , mery Tt
T
ytz
2 it 1 —T T —1,-1
1715 Haspg N e 72715315,1151 smyty,myts gty tors e
myt
[8, 31, 73, 131, 204, 292, 396, 516, 652, 804 |
2 2,—-1 2 ,—1 2,—-1 2 2
1714 Hugg 1 2y Tg‘ai«lrytz craraty Lorgty ety rits,
r2t
T 2,—1 —T,—T .2 7,—T
itg,mpt o L, r2t L mar Yt oL r2t, rap_ 1
1715 Hggo 1 marg @ Mete 2 Taty 2Ty "ty ztz Ttz
mayr, 1
) —T ,2,—1 —T,—1 2 7,1
1716 Hsgo 1 R Tzrziﬁ'inftx STty amaTy bty TRt TRt
mar, "t
) —T 2 =T 3T .2
1717 H560 1 e Tzrl'tll'vmwtz ,rxty,'mzrz ty,Txty ,rItz,
marz 1ty
[8,32, 77, 132, 204, 292, 396, 516, 652, 804 |
—1 —1 .2, ,—1 2,—-1 2 2
715 Hago N rg qu,,rztm crgraty Loraty etz rits,
r2t
e m | oy Htergraty Lorntg e T R e T T
zTx
560 mar= il
1720 Hggp 1 myrg ’"frztwlvTf:l%tzl,ritglymzr;%;l,rgtz,rgtz—l,
marlt;
) T -1 2 =T 7T .2
1721 Hggg 1 myrg Tzrztaiwywtw srpty, mary Tty Taty, rits,
marzlts
[8, 34, 74, 134, 202, 294, 394, 518, 650, 806 ]
; 2,—1 .2 2 2,-1 .2
t t t t t t
1722 Hgqg (mz) 2y Voo Tpte TRty TRTaty Taty T Tatas
r2rgty
5 7 -1 . 2,-T 2. ,—T .2 7T
e rorate, Tiraty L rgty L riTaty vtz Thtz
1723 Hgyg (mg) rire e
n 3,1 2,1 ,2, —1 .2 7,—1
itg, ot r2t rlrgto L r2t, r2t
1124 Hegg  (maz) r2ry feTate o Toty L TETely DTtz Tats
rErpt
2. -1 -1 2 . —1 T
1725 Hgs1 1 marg 7§7ztaivl”z ity T rIraty ity its T,
r2rgt
5 ——T ) T
rirgty, it s ity , TErpty, it ity
1726  Hggy 1 marg zTale, Mg yr rzTaty, ity z
rErpty
2, =T 2,1 —T,—1 .2 o =T
1727 Hsss 1 mara 7z7zja;vljf = I P P N T
mar, "t
n T =T 2 =T 7T .2
1728 Hggs 1 - ”w”z{rfz Srgty,mary by, raty ryts,
marzlt,

[8,26,61, 119, 195, 284, 388, 508, 644, 796 ]
1729%,

[8,26,62, 121, 198, 288, 392, 512, 648, 800 ]
1730%,

[ 8,26, 62, 124, 196, 284, 388, 508, 644, 796 ]
731%,

(8,26, 63,126, 197, 283, 393, 517, 647, 795 ]
1732%,

(8,27, 63, 120, 195, 284, 388, 508, 644, 796 ]
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1733%,
[ 8,27, 69, 129, 200, 288, 392, 512, 648, 800 |
1734%, 1735%,
[ 8,28, 69, 128, 200, 288, 392, 512, 648, 800 |
1736%, 1737%,
[ 8,28, 69, 129, 200, 288, 392, 512, 648, 800 ]
1738%,
[ 8,29, 69, 128,200, 288, 392, 512, 648, 800 ]
1739*%, 1740%,
8,29, 69, 129, 204, 292, 396, 516, 652, 804 |
17417,
[ 8,29, 69, 130, 205, 293, 395, 515, 653, 805 |
1742%,
[ 8,29, 70, 131,203, 291, 397, 517, 651, 803 |
1743%,
[ 8,29, 70, 132,204, 292, 396, 516, 652, 804 ]
1744,
[ 8.30, 69, 128,200, 288, 392, 512, 648, 800 ]
1745%, 1746%, 1747%, 1748%,
[ 8.30, 70, 128, 203, 292, 396, 516, 652, 804 ]
1749%,
[ 8.30, 75, 133,204, 292, 396, 516, 652, 804 ]
1750%, 1751,
[ 8,31, 74, 133, 204, 292, 396, 516, 652, 804 |
1752%,
[ 8,31, 75, 132,204, 292, 396, 516, 652, 804 ]
1753%, 1754%,
[ 8,32, 74, 132,204, 292, 396, 516, 652, 804 ]
1755%, 1756%, 1757*,
[ 8.33,73, 132,204, 292, 396, 516, 652, 804 ]
1758%, 1759%, 1760%, 1761%, 1762*, 1763*,
[9. 28,67, 127,200, 288, 392, 512, 648, 800 |
2 -1 -1 -1
1729 Hgrg 1 mayre mxltI’Iy’"ztx sty myty, myt, et
Ty Tty T mat,
[9.28. 68, 128,203, 290, 393, 514, 651, 802 |
maty, r2rgty  mats L myty, r2t0 Y mprge L
1730 Hg71 1 mare Ty e, e 2y y
magry Lty oty
[9.28.69, 131, 197, 291, 389, 515, 645, 803 ]
2 -1 .2 2,—1 —
mgty, rorpty o mpt T roty, ot mgrgt T,
1731 Hs7e 1 maorge x z,ly,f z 710” x zty»Tzty xTxty
mgry Lt rots
[9.28.70, 132, 196, 201, 395, 518, 644, 803 |
2 - -1 2,—1
1732 Ham h o mjltz,ryrztx smaty Lomyty, roty, T2t
Ty tz,mats
[9.29. 68, 127, 200, 288, 392, 512, 648, 800 |
; 2 -1 -1 -1
te, cta, oL, ty, t 2ty L,
1733 Hggpg 1 marg U TETEbE Mty Ty My by Myty T ety
rz bttt mats
[9.29,75, 130, 202, 290, 394, 514, 650, 802 ]
2 2 — -1 2,—1
rirpte, rirgt o mat ot myty, 2t mgrgt 1
1734 Hg71 1 mare AN yty, rzty Tty
mgry Tt r2t]
) ) T = =T =T
1735 Hgrg 1 marg Tyrztzl’ryrztw s Mgty T myty, myt ot rety
Ty Tty T mat,
[9. 30, 74, 130, 202, 290, 394, 514, 650, 802 |
2 2 —1 -1 .2 2,—1 -1
r2rpty, rirgt mat roty, rotst myrgt
1736 Hg7g 1 marg yrato Tyl maele TRy Ty zraty ",
magry tto vty
) ) =T —T 7,1
1737 Hs71 1 mayrg Tqi:z‘szythz smpty T, myty, roty, It
rr ity mats
19,30, 74, 131, 201, 291, 393, 515, 649, 803 |
; 2 2 — -1 —1
1738 Hsgg 1 marg R TRTERE Ty et T mytys myty T Tty
Tyt ,mat,
[9.31, 73, 131, 201, 291, 393, 515, 649, 803 |
) 2. -1 -1 —1 -1
1739 Hsgo 1 mare ztwl,ryflztz ,nlll-tz ,'myty,nzyty ,rwty N
ot mot s
= —T —T —T
P ty, t s Tt >
1740 Hsgg 1 mara x MYty My ty e Taty
[9. 31,73, 132, 204, 292, 396, 516, 652, 804 |
1 ,2,-1 —1,—1 .2
1741 Hssr 1 — srgty tomerg te 2t
[9.31, 73, 133, 205, 292, 394, 517, 653, 804 |
2 - 1 .,—1 .2 -1 .2
1742 Hig1 1 mare 'mwtlw,gyrwtzl ymgt ,zty ,rzrmty stz
it7 L rZrpts
[9.31, 75, 132, 202, 293, 397, 516, 650, 805 ]
2 -1 -1 .2 —1 .
te, to ot mpt, tLo oty ty, ,
1743 Hsg1 1 marge T’;w T, Ty e ‘o Mgty s, Tty maTy ty, i
T2ty morz Mty
[9.31,75, 133,203, 293, 395, 517, 651, 805 |
2 -1 ,,—1 .2 -1
1744 Hsse 1 S mxtlz,;yrzi 3 vity L rIrety ity
it, L, rirgt,
[9.32.72, 132, 200, 292, 392, 516, 648, 804 |
) =12 — 2,—1 -1
itg,it, ~, STyt , TSty , ot ,mpryet s
1745 Hy7o 1 mary e 2"zt 2ty Tzly zTely

magrg te;t r2e 1
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Nbr.  gr Ne H; L m X
2 ie— 1 .2 — 2 2,—1 —1
rerate, ity S rirety t ity vty margt s
1746 Hpgro 1 mere Y —1,-1 ,2,-1 ’ Y
Ty bz 2 Tylz
1747 H 1 I itz,it;l,rgrztgl,m,yty,myt;l,'rztgl,
574 'z2Tw B s I |
oty oMz
P] ——1 .2 =T =T —T
1748 Hgra 1 —— ryrete, ity T, ryraty ,myty,my,y sty T
rzlezl mae L
z y Mz
[9,32,73, 131, 204, 292, 396, 516, 652, 804 ]
; 2 -1 ,.2,-1 —1,—-1 ,2
1749 " 1 — itg, rirate, maty rgtyt merg Yo et
560 zlhx 2,—1 —1,—1
rit s mar, Tt
[9,32,79, 130, 206, 290, 398, 514, 654, 802 ]
rzrztz,rzrztgl,nzzt;1,it_l,rgrmt_l,rgtz,

1750  Hxgq 1 myrg itlLI TQTyF1 y y
i) x°

2 rpte, r,zrztzl, mztzl, rit;l, szgligl, ’l‘itzq

1751 H 1 mar v
557 =T r%t*l,mzrqjlt*I
19,33, 77, 132, 204, 202, 39, 516, 652, 804 |
o 2 2, -1 ,2,-1 —1,-1 ,2
1 Hsge 1 marg  CtworErate, rretytorfegtme g gt i 2e,
rot, T amapr Tt
79,33, 78, 130, 206, 200, 398, 514, 654, 802 |
2 2 -1 —1 =1 2, -1,
t t t t s t itz,
1753 Hsgg 1 marg Y TR TyTRle Mty Tty TRty Lt
itz 2t

2 2 —T —T 2 —T i — 1

rorete, roret, ,mgt; sty , myr tq, it N

1754 Hpgy 1 marg whas Ty e e wly Tty MeTy Tty ity
ety mary Tty

9, 34,76, 132,204, 292, 396, 516, 652, 804 ]

; 2 — -1 ,.2,-1 —1,—-1 .2

itg, r2rgto t omat L r2t myr Lt r2t
1755 Hsgo 1 mare A A zty 0 TETx Py o TxtEe

Tt s mar, Tt

> > T =T 2,1 —T,-T =2
1756 Hggo 1 R roTxte, Ty Taty T ety TRt mar T Tty

r%til, MaT t71

2 2
te
1757 Hggo 1 mary Z Ty

—1 —T 2 —T 2, —1
Tety T, mapty T, ity mar, ty‘r:z:ty s
r2ty, myr Lty

9, 35,74, 134, 202, 294, 394, 518, 650, 806 |

itg, ity L, r2rgpt L, it;l, Tzrit,y 1 at,,

1758 H 1 mayr
551 #ra o1 Ty T
2 1 .2 T ;T .2, .1
Porptg, it t, rergt o L, it rergt L, ity
1759 H 1 marg z z zTzly y zTzty
581 it71,7‘2rzt71
) ) V) =T ) ——T
1760 Hgsp 1 M “wvrérztzwzutz Jity, oty ity
it rirgt
1tz xlz
1761 H 1 mar itg, ity raraty Loraty L omarg e T r2 e
555 2Tz 2,1 1.7
T ,mapr, Tt
) ——1 3 —T . 2,—1T —T,—T .2
1762 Hyss 1 mar TETmto, ity T, Ty Taty Tty T, mary Tty T Tyt
099 e r2¢7 0 my el 1
5 — T2 T T =T
1763 Hgss 1 mare  Tgretwite TETety ity marg Ty ity T
2ty mar; Tty

33

[8,25,58, 110, 182, 273, 376, 493, 630, 785 ]

1764%,

[8,25,59, 113, 184, 272, 376, 496, 632, 784 |
1766%,

[8,25,59, 115, 190, 281, 384, 503, 639, 792 ]
1765%,

8,25, 60, 118, 192, 282, 385, 505, 641, 793 ]
1767%,

(8,26, 66, 126, 199, 288, 392, 512, 648, 800 ]
1768%, 1769*,

[ 8,27, 68, 128, 200, 288, 392, 512, 648, 800 |
1770%, 1771%,

[8,27, 69, 128, 200, 288, 392, 512, 648, 800 |
1772%,

[ 8,28, 66, 123, 196, 284, 387, 507, 644, 796 ]
1774*

(8,28, 66, 124, 196, 284, 388, 508, 644, 796 |
1776%,

(8,28, 67,123, 195, 283, 387, 507, 643, 795 ]
1773*

[8,28, 67, 124, 195, 283, 388, 508, 643, 795 ]
1775%,

[ 8,28, 69, 127, 200, 288, 392, 512, 648, 800 ]
1777%,

8,29, 68, 128, 200, 288, 392, 512, 648, 800 ]
1778*, 1779%, 1780%, 1781%,

[8,29,72, 131, 204, 292, 396, 516, 652, 804 ]
1782%, 1783*,

(8,30, 73, 133, 204, 292, 396, 516, 652, 804 ]
1784*,

(8,30, 74, 132, 204, 292, 396, 516, 652, 804 ]
1785%, 1786*,

[8,31,73, 132,204, 292, 396, 516, 652, 804 ]
1787%,

[8,32,72, 132,204, 292, 396, 516, 652, 804 ]
1788, 1789%, 1790%, 1791%*,

[9,27, 66, 120, 193, 282, 385, 504, 641, 794 ]
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Nbr.  gr Ne H; L m X
) =1 ,—1 2,1 ,—1
tg, ToTgt t My ty, T2t r
1764 Hyqo 1 rZrg z’t z ztx Ve oMy ty Tety o T ’
T zsTxelz
y
[9.27. 66, 124, 198, 287, 388, 510, 645, 799 ]
2 -1 ,—1 -1 2,—1
te, t 3 s ty, toy, T4t s
1765 Hyqo 1 r2rg @ TETEle o te el Tty MYty ety
mgrgt, —,mat_
[9.27, 67, 122, 194, 282, 386, 506, 642, 794 |
to,r2rpt Lot myty, mygr s el my el
1766 Hyo2 1 r2rg Ty TeTaty "y ity Myty, MaTy syt T,
MmaTaxtz, Matly
19,27, 67, 126, 197, 288, 388, 512, 644, 800 |
2 -1 ,—1 2 —1 2,—1
b, Tiraty oty oty Ty Ty, TSt
1767 Hyor 1 r2re PR 1
Yz Tty
[9. 28,73, 129, 202, 290, 394, 514, 650, 802 ]
-1 -1 —1,—1 2,—1 . —1,—1
mayr to, Mot —,myr s s myty, Tt s Tyt 5
1768 Hyyz 1 r2rg o @ e e S yiy Tety Tty
rutz,rmtz
=1 —T1 —1,—1 —T1,—1 —T
1769 Hyto 1 2y mary Cte,maty  mary trt, myty, mery Cto myt
MaTaxtz, Moty
19,29, 74, 130, 202, 290, 394, 514, 650, 802 |
1770 Hy3 1 r2r ""zT';111,mztgl,mzrgltgl,mIT.;lty,myty17,gt;11
z -1 -1
mprgty; L, omat
—T =T —T,—1 .2 =T 7, —1
mzT, ty, mgt s MT t s roty, T ty,rZt B
1771 Hyig 1 r2rg Sl e e 2Tz tz 2ty Tx Tlys T2ty
oty oraty
[9.29,75, 129, 203, 289, 395, 513, 651, 801 ]
2 -1 -1 —1,—1 -1
11 Hyoo 1 2y rote, vy te, raty L myty, merg ttgt my st
meTetz, Maty
[9.30, 72, 126, 200, 286, 392, 510, 648, 798 ]
2 -1 ,—1 ,,—1 .
te, t , t s it s yitz,
1773 H3gg 1 r2rg T TzTely A ity itz
myrpty, ity
[9.30, 72, 127, 200, 287, 392, 511, 648,799 |
it
1774 H3gy4 1 rZrg »ttzs
) p) ——T
rrrepty, T ty, it N
1775 Hgzgyq 1 rzrw » Ty Tty Tty tty
[9.30, 72, 128,200, 288, 392, 512, 648, 800 ]
-1 ,2
) tz,
1776 Hsggy 1 r2rg y o TyTEtz
[9.30, 74, 129, 203, 289, 395, 513, 651, 801 |
2 -1 -1 —1,—1 —1
1777 Hyoo 1 r2rg Tzte, Ty tZasztm smaTy g myty, marats,
maty, Mot
[9. 31, 72, 132, 200, 292, 392, 516, 648, 804 ]
=1 -1 .2 —1 2,—1
Mmayrgpty, it ymayrgpt s roty, T ty, ot N
1778 Hyqq 1 r2rg A R 2ty T "ty TRty
r2t rot
y'z Tz
T =T —T,— 1T —T
1779 Hy1s 1 r2rg MaTate, ity T, meraty T, myty, mary Tty myt
mgTetz, Mmaty
) ) —1 2,-T .2 —T 7,1
rite, rorget, ,raot s Sty v Tty , rot N
1780 Hy1o 1 r2rg z fl Y ’”jl z'z 2y Tty Tty
r2t ot
y'z 2 Tz
) z =T 2,1 —T,—T =T
1781 Haos i 2y Tate, TyTaty Tty L myty, mery Lt my
meTetz, Mmaty
[9.31, 77, 130, 206, 290, 398, 514, 654, 802 ]
-1 -1 -1 -1
te, t s s ot Jity,
1782 Hsgs 1 7‘37“1 MmzTy tx mmlm Mz Ty, maraty ity
morgts, rat,
= =T —1,—1 .2 =1 ,2,—1 .2
1783 Hao1 1 2ry ”7;sz ;z;;ﬂztw smzrg b roraty t rgty i rrts,
rhtz, rot
[9.32.77, 132, 204, 292, 396, 516, 652, 804 |
2 -1 -1 .2 2 -1 ,2,—1
roty, T te, Tt s roty, Tt T, rot T,
1784 Hy09 1 r2ry zr@ T @ T N z by TyTety zty
Z r2r t r2t
yratz Titz
19,32, 78, 130, 206, 290, 398, 514, 654, 802 |
1785 Hago . "2 'an'r';ltI,1nft;1,1nz7';1t;1,it;l,vnzrzt;l,'L'tz,
myrgty, it
—T =T —T,—1 .2 ) ——T
mar teg,mgt  —,myr_ o rorgpty, roty, it s
1786  Hggs 1 r2rg e T 2Te tw yTety, Tyty, vty
rerpt> b r2t
Y Z Tz
[9.33,76, 132, 204, 292, 396, 516, 652, 804 ]
2 -1 -1 .2 -1 ,2,—1 .2
1787 Hgpg 1 P2rg TRt Ty e Tty TTyTaty oty Ty ety
raty, Tots
19,34, 74, 134, 202, 294, 394, 518, 650, 806 |
1785 Hagse 1 "2 7nz'r~g;tz,it;i,'anrIt;l,it;l,mzrztgl,itz,
myrgpty, it
——T —T 2 —T 2,—-1 .2
1789 H3gg 1 Tgrm TY;zrwt;gylt% yMzTaty T, TyToty Tty T ryrats,
T2ty rat
rtzo Ty
2 —T 2,-T ., 1T =T
1790  Hgzgg 1 r2rg thmyryrmtml STty ity T merat ity
myrpty, ity
) ) -1 2,-1 2 -1 ,2,-1 .2
1791 Hzgg 1 r2rg Tactrvrzzﬂztm sTRty aTyTaty s Toty Ty Tats,
z r2 o1
rtz,To

34
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Ne H; L m

er i

[9, 28, 68, 128, 200, 288, 392, 512, 648, 800 |
1792%,

[9,29, 68, 128, 200, 288, 392, 512, 648, 800 |
1793+,

[9,29, 69, 127, 200, 288, 392, 512, 648, 800 |
1794%,

[9, 30, 68, 128, 200, 288, 392, 512, 648, 800 |
1795%,

[9, 31,74, 132,204, 292, 396, 516, 652, 804 |
1796*,

[9, 32,73, 132,204, 292, 396, 516, 652, 804 |
1797+, 1798%,

[9,33,72, 132, 204, 292, 396, 516, 652, 804 ]
1799%,

[9,33,73, 131, 206, 291, 395, 518, 651, 803 |
1800%,

[ 10,29, 74, 130, 202, 290, 394, 514, 650, 802 |

r2rpty, mote, margty Lo maty L, myty, mytgl,

2 Y
1792 Hgso  {(mg) ryTe — —1,- —
Y mzrztul,mzrxltzl,r?/tzl
[ 10, 30, 73, 131, 201, 291, 393, 515, 649, 803 |
: 2 2 — —1 —1
ity , Terpty, Torgt mgt Mgty , Myt
1793 Hggg 1 mare ToE LTy tw e T TRy
'f‘_ert,u s Ty by T ymat
[ 10, 30, 74, 129, 203, 289, 395, 513, 651, 801 |
2 —1 2,—1 —1 —1
2 rity, T tg, Tt , Tt s Myty, Mg
179 Hyoy 1 rirg I PO v
vyty T marrtz, matzy
[ 10, 31,72, 132, 200, 292, 392, 516, 648, 804 ]
. 2 2,—1 .2 —1 —1
itg, rarete, Tty . Tyt s myty, myt, ",
1795 Hgs2 (ma) Tyra R TR S S
E marety L, mary Lt rits
[ 10, 32,78, 130, 206, 290, 398, 514, 654, 802 |
2 —1 -1 ,2,—-1 2 —1
1796 Heas (mn) 2 r rztmémmltm,;nzrm;m cmatyt 2ot gt st
Y rEty, itz S rirgt
[ 10, 33,76, 132, 204, 292, 396, 516, 652, 804 |
2 —1 2,—1 -1 .2 -1 ,2,—-1
1797 Haoo N r2rm rétz,rz 2tz,ry2tz l,rztz ,ryrxty ,rzty N
Z ryTatz, Tatz Tty
- 2 2 —T —T 2, —1 —T1,—T
ty, ta, t B ty ™ ty s ty, s
1798 Hsgo i . z; rzgz zl ryTE @ rrle z Tty MzTy ty
r2ty, r2tzt myrr e
[ 10, 34,74, 134,202, 294, 394, 518, 650, 806 |
: 2 2, — 2 -1 .2,—-1 2 —1
1799 Hga9 (mg) r2ry ”;’Tzrgxtmf%;m ’lermtm Tty TRy
Y rEty, itz S rirgt,
[ 10, 34,75, 133,204, 291, 397, 516, 651, 805 |
rQthI,r 'rztz,rQT t o ,r_lr_lt_l,rQrzt , TyTaty,
1800 Hags 1 Tfrm Y z"yle z Uz y Yy Ty Y

2 —1 -1, -1,-1
rorztz, ryryty oy e s

35

[ 7,24, 56, 104, 168, 248, 344, 456, 584,728 ]
1801%,

[7,25,60, 112, 180, 264, 364, 480, 612, 760 ]
1802%,

[7,25,60, 113, 184, 273, 379, 500, 636, 788 |
1803*

[7,25,61, 116, 188, 276, 380, 500, 636, 788 |
1804,

[7,26,62, 114, 182, 266, 366, 482, 614, 762 ]
1805%,

[ 7,26, 64, 120, 192, 280, 384, 504, 640, 792 ]
1806%, 1807*,

[7,26, 64, 122, 196, 284, 388, 508, 644, 796 ]
1808+,

[7,26, 65, 123, 196, 284, 388, 508, 644, 796 ]
1809%, 1810%,

[7,26, 65, 123, 197, 286, 390, 510, 646, 798 ]
1811%,

[7,26, 65, 124, 198, 286, 390, 510, 646, 798 ]
1812%,

[ 7,26, 66, 124, 196, 284, 388, 508, 644, 796 ]
1813%,

[7,26, 66, 126, 198, 284, 388, 508, 644, 796 ]
1814%,

[7,27, 67, 124, 196, 284, 388, 508, 644, 796 ]
1815%, 1816*, 1817*, 1818*, 1819*, 1820%,

[7,27,67, 125, 199, 289, 395, 516, 652, 804 ]
1821%,

[7,27, 68, 125, 196, 284, 388, 508, 644, 796 |
1822%, 1823%*,

(7,27, 68, 127, 200, 288, 392, 512, 648, 800 ]
1824%,

[7,27,70, 130, 203, 292, 396, 516, 652, 804 ]
1825%,

[7,28, 68, 124, 196, 284, 388, 508, 644, 796 ]
1826%, 1827*, 1828*, 1829%, 1830*, 1831*, 1832%, 1833%,

[7,28,70, 128, 200, 288, 392, 512, 648, 800 ]
1834*, 1835*, 1836%,

[7,28,70, 129, 203, 292, 396, 516, 652, 804 ]
1837%,

[7,28,70, 130, 204, 292, 396, 516, 652, 804 ]
1838%, 1839,
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Nbr.  gr Ne H; L m
[7.28, 71, 131, 204, 292, 396, 516, 652, 804 |
1840%,
[7,28,72, 132, 204, 292, 396, 516, 652, 804 |
1841%,
[7,28,73, 133, 204, 292, 396, 516, 652, 804 |
1842+,
[7.29,71, 128, 200, 288, 392, 512, 648, 800 |
1843,
[7.29,71, 129, 203,292, 396, 516, 652, 804 |
1844%,
[7.29,73, 132, 204, 292, 396, 516, 652, 804 |
1845%, 1846, 1847%, 1848%, 1849%,
[7,29,75, 134, 204,292, 396, 516, 652, 804 |
1850%, 1851%, 1852%,
[7,30,72, 128, 200, 288, 392, 512, 648, 800 |
1853%, 1854%, 1855%,
[7.30, 74, 132, 204, 292, 396, 516, 652, 804 |
1856%, 1857%, 1858*, 1859%, 1860*, 1861%, 1862%,
[7.30,75, 134, 205,292, 396, 516, 652, 804 |
1863%,
[7.30,76, 134, 204, 292, 396, 516, 652, 804 |
1864*, 1865, 1866*,
[7,31,75, 132, 204, 292, 396, 516, 652, 804 |
1867+, 1868%, 1869%, 1870%,
[7,32,76, 132, 204, 292, 396, 516, 652, 804 |
1871%, 1872%, 1873%, 1874%, 1875%, 1876, 1877%,
[8,28, 64, 116, 184,268, 368, 484, 616, 764 |
-1 .2 -1
s TRty p
1801 Hygg  (mz,mazrp,r2) rirg o TetyMzTy
[8.29. 67, 121, 191, 277, 379, 497, 631, 781 |
2,—1 ,—1 —1 ,2
1802 Hygpo 1 r2 tr, TIty ity aty ity TyTatz,
z Tnzt_l
18,29, 67, 122, 194, 283, 388, 508, 644, 796 |
- -1 .2
1803  Hggz 1 . to, Trty stysty T TyTats,
2t 1
[8.29, 68, 124, 196, 284, 388, 508, 644, 796 |
- -1 -1 .2
1804 Heso (ma) 2 mémtzlqmmtm s Mgty myty T mat T ryts,
r2t
8. 30, 68, 122, 192, 278, 380, 498, 632, 782 |
2,—1 ,—1 —1 ,2
1805 Hgyy  (me) . tooritptotn oty ey r2eats,
mgrat,
T8, 30, 70, 126, 198, 286, 390, 510, 646, 798 |
2 -1 .2 2,—1 .2 -1
. rote, mat rSty, TSt srity, mat 5
1806  Hrpgg — (my,r2) i Tgt‘il 2ty T ryty, TRty Ttz Mty
Mate, Toty Lomaty L omyty, to L, mats,
1807  Hggo (my) mag AN
r2
8. 30, 70, 128, 200, 288, 392, 512, 648, 800 |
2 2,-1 ,2 2,-1 ,2,—1 ,2
1808 H (r2) ” Tyt Tyte T Tyty, Tyt T Tty T Ty T2tz
598 v 1
T8, 30, 71, 128, 200, 288, 392, 512, 648, 800 |
-1 2,—1 ,.—1
te, mg to bt myt e 1, t
1809 Hgso (mzre) mae @ M z o mytys Tty LTy Ttz
myrs
3T —T T T
1810  Hgpg 1 my mate, Tyty T myty, myty T marztz, vyrat,
mprats 1
T8, 30, 71, 128, 201, 289, 393, 513, 649, 801 |
2,—1 ,—1 —1 ,2
81 Hggs 1 . trartn htg Lty by T rgrats,s
Tytz
8,30, 71, 129, 201, 289, 393, 513, 649, 801 |
2,—1 ,—1 -1 .2
1812 Hygy 1 " tw’:ztz vty o tysty Tiryrats,
it”
[8. 30, 72, 128, 200, 288, 392, 512, 648, 800 |
—1 -1 .2, -1 -1
to, mety L el 2y, a1, ts,
1813 Hgyg  (mzra) my o Tate i ip o Tety iy D MaTy i
r2rgts
[8.30, 72, 130, 200, 288, 392, 512, 648, 800 |
814 Hey 1 . r2rete, rate, Ty Lt Limyty, mytl mats,
it L
T8, 31, 72, 128, 200, 288, 392, 512, 648, 800 |
1,2, -1 2,—1
1815 H3ze1 1 ma sty ity mgts, rpes
i = —T P
tx, to o, ty, t , mgt yrytzs
1816 Hggo (mg) ,.3 7‘; g lmy z o Maty, myt, T, mg rytz
r2e-
3,1 7,1 =T
1817  Hggg 1 ma Moty Tyty s myty, TRty maty, TRty
mmt_l
1818 Hgor 1 2 m:tz,mztgl,mzty,mzt; ,mytglmzw‘ztz,
i mzt71
—T —T —T 2
1819 Hsor 1 2 Mmyte, maty —, myty T maty, mat T, ryrats,
z mayto L
1820 Hsoo ) 2 mmtzl,mmtgl,mmty,mwtgl,mytgl,rérztz,
z _

rytz
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N H; L m X

gr
[8,31,72,129, 202, 291, 396, 516, 652, 804 ]

myte, myty L, maty, mxtgl, myt?jl, rgrztz,

2
1821 Hgag 1 r2 S
Tuiz
[8,31,73, 128, 200, 288, 392, 512, 648, 800 ]
2 —1 —1 —1 1
182 H 1 2y rita, Ty Cte, Taty s myty, mary Tty marets,
422 T 9
myt
2 —T —T 2 2 —T 2
2 rite, Ty Tte,Taty L, rrnty,ryret, T ryTets,
1823 Hygg 1 r2rg 7-§t*1 @ z Tz yrety Ty
z
[ 8,31, 73,130, 202, 290, 394, 514, 650, 802 ]
2 -1 2,—1 —1
rotg, mgty L myty, ottty mayt
1824  Hgzgg 1 my = y
[8,31,75, 131,204, 292, 396, 516, 652, 804 ]
2 —1,—1 -1 —1
rite,r, Tt T, raty,myt " ty,mat T,
1825 Hgrr 1 ma tglz z x zty Yy z ztly
[8,32,72, 128, 200, 288, 392, 512, 648, 800 ]
—1 -1 —1,—-1 2 . —1
mary Ttgp, Mgty C,mary to, roty, mgt ,mgr ts,
1826 Hrprg (mz,mzrg, r2) r2rg 2 “t_l x T 2 Y z
y Tz
2 — 2 2,1 2 —T
2 . ryte, mzt s ryty, Tt sMmgrzty, rETt s
1827 H (my, r2) i Y £ z z'y £ z
750 Yy Ts vt
—T —T —T 2
2 myty, Mgt =, myt ~, mgty, mgt s Torazts,
1828 H (mz) r y Y
622 z > Tt
—1 2 —T —T1,—T 2 i— 1 —T
Mery “te, TTapty T, mary Tty T raty it T M Tty
1829  Hgyg (marg) my o 271 2"zt z tx o Trlys ity z
x
2,—T —T 2 —T
Mate, Tots Mt roty, Mt Mty
1830 Hggo (my) my 21 Yy x x z y
vtz
—T1 2 —T —1,—T 2,1 —T
meT t riret mem t myt rit i t
1831 Hgso (mzrg) mg mz I—ltz—’lz xly > MzTy x o Myly: Tty Ty z
x g
1832 H 1 m Tﬁ‘w*’"ﬁtfl’myt’yvTitglvmmrztzméwtgl,
378 z mgrats
83 Hea 1 2 Tirate, Tate, Ty Tty o maty, maty T omats,
5 z it 1
[ 8,32, 74, 130, 202, 290, 394, 514, 650, 802 ]
2 —1 2,—1 2,—1
1834 H 1 m rita, maty T myty, raty T myty, rot T,
370 z 21
myt
Magte, Mt ¥, mgty, met, L, myt, L, r2r t
1835 Hgor 1 T2 wla, Maly = Maply, Mgty = Myly = Ty Tzlz,
= it !
—T —T —T 2
1836 H 1 2 Myt Moty —, myty T myty, myt S, rirats,
529 Tz ;21
Yy z
[8,32,74, 131, 204, 292, 396, 516, 652, 804 ]
—1 -1 — 2
2 Myt mety L,myty  maty, met, b rirats,
1837  Hgog 1 r2 2 ® @ Y y
y'z
[8,32,74, 132,204,292, 396, 516, 652, 804 ]
. —1 —1 -1 .2
2 2 ity , myt sy Mgty, myt ,mgt ,rarzts,
1838 Hgos  (r2) r2 Yte y y Tz
rat
1839 Hyor 1 2 mytm:mzf;lxmw;l,mmty,mztgl,rﬁrztz,
e—1
it
[8,32,75, 132,204, 292, 396, 516, 652, 804 ]
; —1 2,—1 —1
itg, maty T myty, 2ttty mayts
1840  Hggg 1 my o @ yty, Tty z
[8,32,76, 132,204,292, 396, 516, 652, 804 ]
2t r2t = mgty, 2t b mats L
1841 H3zsg 1 my ztax, Tyly »Myly, Tgply “Htz, Mzly
=
[8,32,77, 132,204, 292, 396, 516, 652, 804 ]
2t v bty sty myts Y mgrats, r2rsts L
1842 H3go 1 my y Tz x o Tty Myty =, Merztz, TyTzly =
mprats L
[8,33,74, 130, 202, 290, 394, 514, 650, 802 ]
2 2,—1 —1 1 .2
1843 Heggo (maz) 2 Tgiz«T‘ytm sty myty T, mgt, T, Tyt
z 2z
[8,33,74, 131,204, 292, 396, 516, 652, 804 ]
2 -1 — -1
rote, mgrat , it magryt ty,myt
1844 Hgy3z 1 my tilx xTzly Yy MaTzly Ttz zt, 7,
[8,33,76, 132,204, 292, 396, 516, 652, 804 ]
; —1 2,—1 2,—1
1845 Hsro 1 ms itg, mapty ~, myty, Tyt ", myty, Tyt
myt; !
2 2,—1 2,—1 2,—1
1846  H 1 m rita, Tty Ty myty, Taty T myte, Tots T,
370 z 21
myt
; 2, —1 2,—1 —T
ity, rot smyty, Tyt tz,mzyt
1847  Hzgg 1 ma L Tute sTaty otz z 5
2, —T —T 2 2, —T1 2
1848 Hygo 1 r2 to, Trty oty Tty TRty TRtz
Z mats
2, —T —T 2 2,—T 2
1849 Hggz 1 r2 to, Tty by TRty Tty Ty rats,
z

2,—1
Tzt
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Nbr. Ne H; L m X

ar
[8,33, 78, 132, 204, 292, 396, 516, 652, 804 ]

2 1 —1 —1
T2ty myr sMTaty, mytst by, mat
1850 H 1 ™my Y Y Z
377 11
1851 Hgqs N -2 rﬁ'r‘ztz,Tﬁrztgl,mzty,mmtgl,mytgl,mztz,
5 it—
52 u . P Tote, Ty Tty ,mzty,mmtgl,mytgl,mztz,
541 Tz ii—1
[8, 34,74, 130, 202, 290, 394, 514, 650, 802 ]
-1 —1 -1 .2
2 2 Mty Mgty =, Mety, myt, =, mgt, ~, rzrztz,
1853 Hgog (r,y) s . L L
2 1n1t;,;,Tnlvt_l,Tnlvty,mzt_l,'myt_l,rzrztz,
1854 Hgoo (mz) r2 e Y Y Y
maprat,
2 2, —T 2 2,—T 2, —T 2
réty, Tt s oty rot ,rot ,rotsy,
1855 Hggg  (mg) r2 ylooTute Tyl Taly T Tyty Tyt
Tz,t7

[ 8, 34,76, 132,204, 292, 396, 516, 652, 804 ]

1856 Hggq 1 m LorZey, r2egt marats, r2rat
z
—T 2. —1 P —T
1857 Hggg 1 my s myty, Tpty Ttz math,
] ——1 2 =T =T
188 Hggg 1 ma thlwv”m sty myty Ttz mats T,
e
- o, —1 T, —1 =T
1859 Hgpg 1 ma b, Tyt s myty, TRty myty, TRt
myt L
1860  Hggq7p 1 my Tite, maraty ity maraty L omery Tto, rarats
mmr_lt_l
2, —1 —T 2 2, —1 2
1861 Hggy 1 r2 t‘”’:ztz sty s Trty, Ity T TyTats,
it
2, —1 —T 2 2, —T1 2
t ryt t ryt rot rorzt
2 @ TRty ety s TEty, TS s Ttz
1862 Hpog 1 r2 R y v
Yy =z
[8, 34, 77, 133, 20, 292, 396, 516, 652, 804 |
1863 Hgyy 1 )2 "’grartlmyTmtm,T;lt;qugty,rgtgl,rgtz,
3 2 i
Tutz

[8,34,78, 132,204, 292, 396, 516, 652, 804 ]

1864 Hgzgp 1 my rgm,zizfgl smarsty,mytyt mersts, et t
magr

1865  Hgyq 1 2 :gm:;iz’Tﬁrmt;lyréty’Tﬁt;lwit;l)rﬁt%
y'z

1866 Hgyp 1 r2 :ﬁim{ltﬂ?l”ét%Tijt;l”éfﬂlvTazctz’

[8. 35,76, 132, 204, 292, 396, 516, 652, 804 | =

1867  Hggo (maz) 2 it;t’_riitglymzty,mytgl,mzt;lw%tm

1568 Hars i me rgt;:Ll'ltgl,nzyty,ritgl,7nwtz,r§t;l,
my

1869 Hggs 1 mz Tiijjlt;l’ myty, rzty L myta gtz
m

0 Hass 1 . :gilm,rérztgl,ity,rérzty*l,tz,mztgl,

[ 8,36, 76, 132,204, 292, 396, 516, 652, 804 |

2, . 2,-1 2 -1 ,2,—1 .2
1871 Hsos (7‘2) 7‘2 rite, TRty ,ryty,rxty ,ryty s TxTztz,
Y rot,
7T ;-1 .2 7T .2
to,rot o Lt rSty, rot s r2 sty
1872 Hgqy (mz) r2 = Txle oTa TRy TRty o TyTEte
mprats
- T, =T .2 2T . 2,-T .2
1873 Hggz  (ma) r2 ”;’_Tftz cTytys Tty T Tyty T Tytas
Tt
T it— 1 z —71
ity, it magryty, roryts L,
1874 H3z44 1 my Py Py o Yy z
T PIFE= S P———
1875 Hzea 1 ms smyty,raty TStz it
T P —— =T T =T
to L ity rerat s L mgr Tty rarat, T,
1876 H 1 m z vy Fty z z'2%z
347 z —1,—1
V) —T,—T .2 7T .2
7 Hayy L 2 rérmtlm,rmtm,rm ty ooty oty Torats,
z ryts

36

[7.25,62,121, 199, 291, 396, 516, 652, 804 ]
1878

[ 7,26, 63, 116, 184, 268, 368, 484, 616, 764 |
1879%,

[ 7,26, 65, 123, 196, 284, 388, 508, 644, 796 |
1880*

[7,26, 65, 125, 202, 292, 396, 516, 652, 804 ]
1881%,

[7,26, 67, 131, 209, 296, 397, 516, 652, 804 ]
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Nbr.  gr Ne H; L m X
1882%,
[7,27,65, 117, 184, 268, 368, 484, 616, 764 ]
1883%,
[7,27, 68, 126, 197, 284, 388, 508, 644, 796 |
1884%,

[7,27, 68, 127, 200, 288, 392, 512, 648, 800 ]
1885%, 1886*,

(7,27, 69, 129, 202, 290, 394, 514, 650, 802 ]
1887%,

[7,27, 69, 130, 204, 292, 396, 516, 652, 804 ]
1888*

[7,27,70, 132, 205, 292, 396, 516, 652, 804 ]
1889%,

[7,27,70, 133, 207, 293, 396, 516, 652, 804 ]
1890%, 1891°%*,

[7,27,70, 134, 209, 294, 396, 516, 652, 804 ]
1892%,

[7,27,71, 132,204, 292, 396, 516, 652, 804 ]
1893%,

[7,27,71, 139, 212, 293, 396, 516, 652, 804 ]
1894+

[7,28, 65, 116, 184, 268, 368, 484, 616, 764 ]
1895%,

[7,28, 69, 125, 196, 284, 388, 508, 644, 796 ]
1896%,

[7,28,70, 130, 202, 288, 392, 512, 648, 800 ]
1897%, 1898*,

[7,28,71, 126, 193,279, 381, 499, 633,783 ]
1899%,

[7,28,71, 130, 202, 290, 394, 514, 650, 802 ]
1900%, 1901*, 1902*,

[7,28,71, 131, 204, 292, 396, 516, 652, 804 ]
1903*, 1904*,

[7,28,71, 132,204, 290, 394, 514, 650, 802 ]
1905%,

[7,28,72, 135,207, 292, 396, 516, 652, 804 ]
1906*

[7,28,72,135, 210, 296, 397, 516, 652, 804 ]
1907%, 1908*,

[7,28,72, 139,211,292, 396, 516, 652, 804 ]
1909%,

[7,28,73, 133, 204, 292, 396, 516, 652, 804 ]
1910%,

[7,28,73, 134,204, 290, 394, 514, 650, 802 ]
1911%,

[7,28,73, 135, 206, 292, 396, 516, 652, 804 ]
1912%, 1913*, 1914%, 1915%,

[7,28,74, 137, 207, 292, 396, 516, 652, 804 ]
1916%,

[7,28,74, 137, 209, 294, 396, 516, 652, 804 ]
1917%,

[7,29,74, 136, 209, 294, 396, 516, 652, 804 ]
1918%, 1919*, 1920%,

[7,29,75, 137, 208, 293, 396, 516, 652, 804 ]
1921%, 1922*, 1923*,

[7,29,76, 137, 207, 293, 396, 516, 652, 804 ]
1924%,

[ 7,30, 76, 136, 207, 293, 396, 516, 652, 804 ]
1925%,
[7,30,77, 137, 206, 292, 396, 516, 652, 804 ]
1926%, 1927%, 1928*, 1929%,
[7,31,75, 131, 202, 290, 394, 514, 650, 802 ]
1930%,

[7,31,76, 135,207, 293, 396, 516, 652, 804 ]
1931%, 1932*, 1933*, 1934%,

[7,31,77, 134,204, 292, 396, 516, 652, 804 ]
1935%,

[7,31,77, 136, 206, 292, 396, 516, 652, 804 ]
1936*,

[7,32,75, 130, 202, 290, 394, 514, 650, 802 ]
1937%, 1938,

[7,32,77, 133, 204, 292, 396, 516, 652, 804 ]
1939%, 1940%,

[7,32,77, 135, 206, 292, 396, 516, 652, 804 ]
1941%, 1942*, 1943%, 1944*, 1945*, 1946*,

[7,32,78, 134,204, 292, 396, 516, 652, 804 ]
1947%,

[8,29,69, 128, 203, 292, 396, 516, 652, 804 ]

—1 —1 -1 .2
mgte, Mgty ,'myty,?nyty ,mzrzty ,rytz,

2
1878  Hg (mg) r2rg
650 x yrw mgr= i1
[8, 30,69, 123, 193, 279, 381, 499, 633, 783 |
-1 .2 2,—-1 .2, ,—1 2
v ta, te s ty,ryt ) t > tz,
1879 Hgug  (ma) 2y mwte, Maty T rETely: Taty TR ety T vets
v r2rpts
18,30, 71, 128, 200, 288, 392, 512, 648, 800 |
-1 -1 —1 —1
1880 Hgs0 (ma) r2rg mztz’lmxim smeTgty, myt, &, mergt, T, mery Ttz
Y mgry Tt
[8,30, 71, 130, 204, 292, 396, 516, 652, 804 |
-1 .2 2,-1 2 2
te, mgto L, ty,ratzt r2e,, ts,
1881  Hggg  (ma) 20y mata Maty 5 TETely: Taly T Teta TaTats
Y 2t

(8,30, 73, 134,207, 293, 396, 516, 652, 804 ]
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) — p
Magte, Tty L, myty, myto L, rgtst mats,
1882 Hg7g 1 myry r_lt_ly y Y
z
[8.31, 70, 123, 193, 279, 381, 499, 633, 783 |
1883 He 1 I rz'r‘xtz,mltgl,mzrglty,rztgl,mzrg I_ltz,
560 gTx S —1,-1
ZTy
[8.31. 73, 129, 200, 288, 392, 512, 648, 800 |
2 —1 —1 -1 -1
r2rpte, maoty L orpty, myto et e
1884 Hsgo 1 mary Tiftfl Trw zhy» My ty zty z 'z
z
[8.31, 73, 130, 202, 290, 394, 514, 650, 802 |
—1 1 2,—1
ity, mgt mary Tty r2t myr
1885 Hgeo 1 mere ’71;1’ »Taty o
T T T,—1
1886 Hss 1 marg EiE YTty T MaTy Ty, Toty T maTy
557 e —1,—1
sr
[8.31. 74, 131, 203, 291, 395, 515, 651, 803 ]
2 2,-1 ,2 2, ,—1 ,2,—-1 .2
2 r2te, r2t s r2rpty, r2rpt st 20 p 2t
1887  Hygg 1 r2rg 3Ty Y y ety zty v
rarpty
[8.31, 74, 132, 204, 292, 396, 516, 652, 804 |
2, -1 —1 —1
Mgte, ToTpty L, roty, myt roty ]
1888  Hgrg 1 mare eyt o ) y y
Tt
[8.31, 75, 133, 204, 292, 396, 516, 652, 804 |
; -1 —1 -1 -1
ite, mgt s rpty, myt ,ret , T tz,
1889  Hggg 1 mary Tfltjl z zty> My ty =ty E
z
[8.31. 75, 134, 205, 292, 396, 516, 652, 804 ]
2 -1 —1 -1 ,2
2 rl2rpty, margty L myty, myt; L mgrgto et
1890 Hegso  (ma) ryre v TR yty, myty v Ty
zy
o1 7T T
Mgte, oty ©, myty, Tt L mgrgt, L maty,
y @t zty y
1891 Hg71 1 mare " T
z
[8.31. 75, 135, 206, 292, 396, 516, 652, 804 |
2, -1 —1 2,-1 .2 —1
mete, rorgt, yMmar Tty Tot s ity ,mayr Tt
1892 Hgsy 1 My Ty T2i—z1 yToly 2z "y Taxty xtz 2Ty 'z
Z
[8.31.76, 132, 204, 292, 396, 516, 652, 804 ]
2 2,-1 —1 —
1893 Hyoo 1 r2rg th”rytlm smaTy ty, MaTy
mgret,
[8.31, 76, 139, 203, 292, 396, 516, 652, 804 |
2 =1 .2 2,—1 -1 .2
r2rpty, it r2ty, roitl myrgt r2t,
1894  Hgro 1 mayry mz r*l;*f Pz =ty y o Tytz
vz Lt
[8.32. 69, 123, 193, 279, 381, 499, 633, 783 |
2 2, ,—1,2 2,-1 ,2, ,—1 2
2 rirgte, riret ,TErxty, TRt ,rorgt, s rorgpts,
1895 Hga9 (mg) rore T§T1t71 2"zt z zty Zrzty z
[8.32.73, 128, 200, 288, 392, 512, 648, 800 |
2 2, 4= -1 —1 -1
189 Hess (ma) 2 rirate, riraty L margty, mytyh o margtst marg s,
Y o= Llg—1
zTy
[8.32, 74, 132, 202, 290, 394, 514, 650, 802 |
2 =1 —1 2,-1 —1,-1 —1
rirgty, it , M ty,ryt s M T, t y M T, tz,
1897 H 1 mar z z Ed zty z 'y e
555 T e o]
) T -1 — 7,1 = T =T
1898 Hsgo 1 - rrrate, TyTaty T, My Tty TRty T, mary s mary tz,
myrz ez !
[8.32.75, 127, 198, 285, 388, 507, 642, 793 |
—1,—1,-1 — 1,2
ryrate, Ty rs Tt Ty Taty, T y Ty Ttz Tyrrtz,
1899 Hzgg 1 e TN v vy
y Tz tz
[8.32. 75, 131, 203, 291, 395, 515, 651, 803 |
; 2,-1 .2 2,-1 .2, ,—1 2
1900 Hggg  (maz) 2 itg, oty T rTaty, Tty T TEraty L rirats,
Y P2l
) =T ,2 T,-T ,2, -1 ,2
rerpty, mayrgt s ety Tt srorgt T, rirgts,
1901 Hgas (mg) 7‘57‘1 yrete mErete zTetys Moty zTaly 2Tetz
r2rgt
T 1 =T 7T 2, 71 =T
Mpty, Torgty ©, mary Ty, it L, rergt L mar Tt
1902 Hsg1 1 marg r2rzt_1y z z Yy z'ely x
[8.32, 75, 132, 204, 292, 396, 516, 652, 804 |
—1 —1 1 —1
r2rpty, margt Mmagrpty, myt mgrgpty L mgr Tt
1903 Heso (ma) T%,Tac my 7.7‘:71;1712 zty s MaToty, myty, ©, mgrzt, Ty Ttz
vz Lt
T 1 7,1 =T =T
1904 Hg71 1 myre Moty TyTaty s oty Ity T marat Ty s,
" mgrzte !
[8.32.75, 133, 203, 291, 395, 515, 651, 803 ]
—1 -1 ,2 2, ,—1 ,2,—-1 .2
2 rop Yt rety gty rirgtl r2e 0 22t
1905 Hy09 1 r2rg ‘rgr P z Y y"rty zty Y
y Tz
[8.32, 76, 135, 204, 292, 396, 516, 652, 804 |
rfrztx,v-zrxtgl,rzty,mytgl,rzt;l,r;ltz,
1906  Hsgo 1 A N R :
Z1t
[8.32.76, 135, 207, 293, 396, 516, 652, 804 |
) -1 1 —1
ity mpty T, myty, myt S gt maty,
1907  Hggg 1 mera %G z y Y
z
pj =T =T T
1908 Hsso B mary  TETtematylmytyomyty ety mats,

r:1t71

[8,32,76, 139, 204, 292, 396, 516, 652, 804 ]
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Nbr. gr Ne H; L
i
m
1909 -
Hss1 1 rirst '
8.3 mar Trote, ity T2 ity o
2,77, 132, 204, 292, 396, 516, 652, 804 | M co e
| s
1910  Hgs
832,77 652 (maz) r2ry ity ity mayrat !
, 32,77, 133,203, 2 ’ 2 M '
S maCrTlt—l yty > marzty 1,7nzT‘z_1tzv
1911 Hzgo 1
[8,32,77, 134, 2 o "
, 32,77, 134,204, 2 | i i
92, 396, 516, 652, 804 ] Tmfy YMZTQI e
- Y k) zly tZ)
Hy 1
. 2 ry g, oty 1
2 c mgpr .
1913 H mergty ! whmars ey Lty
- — : mers Yy Yy smgretz,
22, xte, m reto L, re
> - ’ zTx E 2t
1914 Tgt,l v Jz”tyyrztyyrh E
- : : ztz,ryratz,
e rzrlztml,ugl,mty,myt*1 raty T
. . Y LI 2 17‘7 v
- - : ":‘ t i Y z tz»
[8, 32,78, 135, 2 o i i v
I raty s Tgty, it P ——
e T zty, ity ,rzrxtyl,rgtz,
1916 Hsgo 1 v
itg, T -1
[8.32,78, 135, 2 o S .
.78, 135, 206, 29! S o e
" 2,396, 516, 652, 804 | ot v i
17 Hypsy 1 2 rite et
[8,33,77, 135, 2 - Lo "
, 33,77, 135, 206, 292, 396, S e 1 .
I ot T y 17TLyty sMmagrgtsy,
1918 Hsgo 1
it -1
o z,_nlxxtm smaprg ey, r2e 1 02
- e : Tgt zty 5T];tz5mzr(;1tzv
S rzrztw,mzt_l mar L
B z sMmzT t ,7’2t_1 2
- = : Tgt xz tyTzly LTty mary Tty
I rerety, m t— 1 2
[8,33,78, 135, 205, 292, 396, 516, 652, 804 | — mzriltiip i ’Tmtyyrét;lwmzr;ltil -
| ’ y o Tztzs
1921 H
200 . 2 2ty r2t; L r2 2
2, e ryts ,rmty,ryrmtfl,ﬁt*l 2
- - 5, v Sty ToTatz,
580 1 e,y ' y
mar fl,'r'y'r'ztz Cmyty, myto D rgto
- e : - 2 yty ety Ty mztz,
)
rirgt ) —1
- myrg 2Tx m,Tmit,. ,m —
e T;1t71 x yty, myty T 'rztgl, myty
1924 Hyoo 1 -
2 ro Vg, rpt b
18,34, 78, 134, 205, 292, 396 - e
134,205, 292, 396, 516, 6 mats i | ;
1925 6, 652, 804 ] =zt P
5 Hgrp 1 mate, v !
[8. 34,79, 134, 2 o i "
79, 134, 204, 29 we S -
2,396, 516, 652, 804 | —— e
1926 Hygg 1 2 gt !
TITx o teoraly rit v v
z x o Txpty,Tyrat 2e,t
— — : Gt 11 yraty Tty »7‘12/7‘1‘tz«
e zt;c,rfrmtgl,mzr;_l r2¢—1 72
1928 Hsg0 1 rgt— ] Y Ythz,mzr;ltz,
- e
ot érztz,vyv-ztrl,mzr*lt 2:—1
- e ; 2ty TEt 2 —T
o 5 bty Torate, mary Tty
rSrpts 2 —1 4
(8, 35,76, s it , i "
, 131,203, 291, 395, 515, 651, 803 | mzr71t7y1 - o T:Ety l’ mzr_lt_l z
1930 » T S
3 Hggy 1 mats, vy '
[8.35, 77, 134, 2 o S
, 35,77, 134,205, 2 : ' - t 2 '
o 2 ot z ty,TzTaty vT;%tza”nzrfl
1931 H :
652 m .
mad 2 ity, r2t- 1 m
2, it yty,mytqjl,mzr =1 2
— — — 77;;;7‘,’, t : Tty " Tytz,
- 22, rzrxtm,rzr 1
20, ta xty ,myty,myt_l m =1
— - - 7723;7‘7_ t y o marzty w"étz,
" =
S zirlxtj;l,ttzl,myty,mytfl ret
1934 Hs76 1 s S
Mmagte, T2rgt,
[8, 35,78, 132, 2 o T . -
o u z t T p
L — mwr:lt_l z y,rzty ,mmr.—,:ty xT:lz,/tza
1935 Hgyp 1
mygty 2 =1
[8.35.78.13 o et -
B — mwr:lt—l xz My yvrzty,mg;ra:tgl,r—lt
z tzs
193  Hggy 1 mats, vy '
[8.36,75, 131, 2 i R
, 36,75, 131, 203, 291 = ’ S )"tl 2
193 ,395,515,651,803 ] Lo B ’Tmtz,mzr;lt21
7 Hggp 1 rZrat !
R Zrgty, ity L, 2 it
v Prote ity ,rzrxty,nyl,rgr:t*1 2
g rirats,

rErgpt
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Nbr.  gr Ne H; L m X
) =T 2 — ) =T 2
mgt Tzt rorrty, it rorgt rorzt
1938 Hsrg 1 mayre 2”3 T F wly " TyTaty, 1ty “ TyTety " ToTatz,
rirgpt,

[8.36,77, 132,204,292, 396, 516, 652, 804 ]
rgrztz, it;l, mgrety, rgt;l, mmrxtgl, mwrg:ltz,

1939 Hpg 1 mayT
572 R s v
o ) o Mt TaTaty L M raty, 1oty L maraty L mgry s,
576 'z 1,1
o bt
[8,36,77, 134,204, 292, 396, 516, 652, 804 ]
; 2,—1 .2 2 1 .2 2
ity , T2t r2tq, T2t rerpt r2t,
Lo41 Heao (ma) 7"12,7"1 e Tate e Yy T ) T2 s Ttz
roret
2 2 —T 2 2, —1 2 2
rirgty, rSret s rorget rot sty rirgpty,
1942 Hga9 (mg) Tf,roc grate s x z Y Tty T z
r2¢
- 2,—T 2 2,—T 2 2
itg, rat s rorpty, Tat T roty , TE vty
1943 Heag (maz) 7"57“: 5 71w x z Yo Txty x z
Tt
% —T = o —T1 2 =T
Tirpte, it C,maT s Tty Ttz mary Tt
194 Hggg 1 mare P oW Tety ”
ro.t
1945 H 1 mar itg. riraty gty rhty omery eyt rT,
555 zlz 1,—1
My T t
] —T 2 ——T ]
mgty, 75Tt s reTty, it itz rirpts,
1946 Hggg 1 mery Ty 2T Ny *

it

[ 8,36, 78, 132, 204, 292, 396, 516, 652, 804 |

2 2 -1 .2 11,21 .2
1947 Hzgg 1 ” Tgrztz”zry"z sy Taty Ty T Tty TyTats,

n

Tx

2yt L

37

[8,29, 68, 124, 196, 284, 388, 508, 644, 796 |
1948+, 1949%,
[ 8,30, 70, 126, 198, 286, 390, 510, 646, 798 ]
1950%, 1951, 1952*, 1953%,
[8,30,71, 128, 200, 288, 392, 512, 648, 800 ]
1954%, 1955%, 1956*, 1957*, 1958*,
(8,30, 72, 131, 204, 292, 396, 516, 652, 804 ]
1959%, 1960*, 1961%, 1962*, 1963*, 1964*,
[ 8,30, 73, 134, 206, 292, 396, 516, 652, 804 ]
1965%,
[ 8,31, 72,128, 200, 288, 392, 512, 648, 800 |
1966+,
[8,31, 73,129, 200, 288, 392, 512, 648, 800 ]
1967%, 1968%, 1969*,
[8,31,73, 131, 204, 292, 396, 516, 652, 804 ]
1970%,
[ 8,31, 74, 132, 204, 292, 396, 516, 652, 804 ]
1971%, 1972%, 1973%, 1974*, 1975*, 1976*, 1977*, 1978*, 1979*,
[8,31,75, 133, 204, 292, 396, 516, 652, 804 ]
1980%,
[8,31,75, 134, 205, 292, 396, 516, 652, 804 ]
1981%, 1982*, 1983%*,
[8,32,73, 128, 200, 288, 392, 512, 648, 800 |
19847, 1985%, 1986*, 1987, 1988*, 1989*, 1990, 1991%, 1992*, 1993*, 1994*, 1995%,
[8,32,75, 132,204, 292, 396, 516, 652, 804 ]
1996+, 1997*, 1998*, 1999%, 2000%, 2001*, 2002*, 2003*, 2004*, 2005*, 2006*, 2007*, 2008*,
2009%, 2010%, 2011*, 2012%, 2013*, 2014*, 2015%, 2016, 2017*, 2018*, 2019%, 2020*, 2021°*,
2022%, 2023%, 2024*, 2025%,
[ 8,32, 76, 133, 204, 292, 396, 516, 652, 804 ]
2026%, 2027*, 2028*, 2029%, 2030%, 2031*, 2032*,
[8,32,76, 134, 205, 292, 396, 516, 652, 804 ]
2033%, 2034*, 2035*, 2036%,
[8,32,77, 134, 204, 292, 396, 516, 652, 804 ]
2037+, 2038%, 2039*, 2040%,
[8,32,77, 135, 205, 292, 396, 516, 652, 804 ]
2041%,
[ 8,33, 76, 132,204, 292, 396, 516, 652, 804 ]
2042%, 2043%, 2044*, 2045%, 2046*, 2047*, 2048*, 2049*, 2050*, 2051*, 2052*, 2053*, 2054*,
2055%, 2056*, 2057*, 2058*, 2059*, 2060*, 2061*, 2062*, 2063*,
[8,33,77, 133, 204, 292, 396, 516, 652, 804 ]
2064, 2065%, 2066*,
[8,33,77, 134, 205, 292, 396, 516, 652, 804 ]
2067+,
[ 8,33, 78, 135, 205, 292, 396, 516, 652, 804 ]
2068+, 2069%, 2070%,
[8,34,77, 132,204, 292, 396, 516, 652, 804 ]
2071%, 2072%, 2073%*, 2074*, 2075%, 2076*, 2077*, 2078*, 2079*, 2080*, 2081*, 2082*, 2083*,
2084%, 2085*, 2086*, 2087+, 2088*, 2089*, 2090%*, 2091*, 2092*, 2093*, 2094+, 2095*, 2096*,
2097+, 2098%, 2099*, 2100%, 2101*, 2102*, 2103*, 2104*, 2105*, 2106*, 2107*, 2108*, 2109*,
2110%,
[ 8,34, 78, 134, 205, 292, 396, 516, 652, 804 ]
2111%, 2112%, 2113%,
[9,32,72, 128, 200, 288, 392, 512, 648, 800 ]

—1 —1 —1 2
s Mmgpty, myt mgt 2t
1948 Hggo  (mgz) r ry Yy 2 ey 0 Ty s

—T —T —T 2
smapty, myt smgt s Tzt
19499 Hggo (ma) r2 o, 1 yr Myty v Y

Yz

[9,33,73,129, 201, 289, 393, 513, 649, 801 ]
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Nbr.  gr Ne H; L m
2, —1T =T —1 2
1950  Hyso 1 2 thIztz ’tf stysty T TyTats,
it, “,mayt,
2, —1 ;-1 =T .2
ty, ryt st sty,t rEérats,
1951  Hsgg 1 2 o T2be o te by ty oy Tats
rutzz,r_lztz . —
te,roty oty to T, raraty,
1952 Hygg 1 r2 o Tt ety ty yTatz
roTazty L rgTzty
2,—1 ,— 1 =T —T
tg, Tt Tttty b, My, Tty
1953 Hygs 1 73 © T2ty 0" Yty 2Ty tz
marztz, TETLt
[9, 33,74, 130, 202, 290, 394, 514, 650, 802 ]
2,—1 —1 —1 2
maty, rot mat Myty, t rot
1954 Hggo (my) my 22—11’ y'z zty s myty,ty = Tytz,
T/uiz smzt,
o,—1 —T =T
mayty, ot mayt T, mgyty, t ysmaytsy,
1955 Hggo (my) mg 22 :Ll’ Y 17'1 ztx yly, by ztz
roty t mat;
=T —T —T 2
Mmagte, Mgty —, Mgty, myt, ~,mgt, =, rits,
1956 Hggo  (ma) r Sy e e Ty why > Tptz
rgt; ot
Yy z
=T
Titg, Mgt t, Mgty et C Myt Lty
1957 H3gg 1 my z$1wz1 Yy Txty yly z
mayt, ,t,
Mty maty L, maty, myty T mat, L oty
1958 Hgoo (ma) r z v Myty y Ty
mzr_lt,z,rg,i_l
[9. 33,75, 132,204, 292, 396, 516, 652, 804 ]
. 2 -1 2,—1
itg, Tote, Moty s myty, it e,
1959 H3gg 1 ma x zlw 1»” x yty, Mgty z
maty bt
o, — 1 =T ,2 =T
mgte, ryty T, m s Taty, myt T marayty,
1960 H37g 1 ma 23” $,1y x ilz by yty xTzlz
ryTzty L maraty
Mapty, T2ty L, mgts L myty, myt, L, mgrat
1961 Hzrg 1 ms vote Tyte et T myty, Myty T maTats,
TuT‘ztz_ Mgty
2,1 —T 2,1
1962 Hgzgz 1 ma 7”111’171,’511 smaty t, myty, Tt b,
mayt, ~,t,
o, — 1 —T 2 =T
Mapta, T2t L, mpt T, raty, myty 1, ts,
1963  Hggg 1 my whw Tyt @ty Tty myty Ttz
mat, bt
2 —1,—1 —T
TEtg, Mptg, Tyt Taty, Myt Tty
1964 Hzpp 1 my yte Metn: Ty iy 2ty myty "tz
mat, Lt
[9,33,76, 134,204, 292, 396, 516, 652, 804 ]
2 . —1,—1 —1
1965 Hgyp 1 r Tzrﬂlvtrv’xtals’rm ty s myty, myty T, mats,
it T, mayt,
[9. 34,74, 130, 202, 290, 394, 514, 650, 802 ]
2 2,1 -1 -1 2
rite, vty T, mpty, myt ", mgt T rats,
1966 Hggo (mg) ’”z 3 ﬂil y2171 zty yly xty ytz
raty Loty
9, 34,75, 130, 202, 290, 394, 514, 650, 802 ]
2 -1 .2 2,—1 -1
ritg,mgt t raty, ot myts b myty,
1967 Hsr7o 1 my gﬂflmzlzy zty Yty ytz
rots T myt
) =1 7, —1 =T
1968  Hzpg 1 ma ritz, Moty T, myty, rity T myty T, myts,
r%t_l,mui_l
2 -1 2 o,—1 —T
rite, mgt s Tty ot ,myt stz
1969  Hggg 1 my zte: Mets o Tety: Tty yty otz
maty Lt
[9,34,75, 132,204, 292, 396, 516, 652, 804 ]
2 —1 . 2 _
rote, mgrzt, T, ity, Toty, mgrat
1970 H3zy3 1 ma A AC Yy Tztys marzty
maty Lt
[9,34,76, 132,204, 292, 396, 516, 652, 804 ]
2 =1 —1 1,2
ritg, myt Mmgty, myt mgt rat
1971 Hgsgo (mag) Tg 51_11 yzac_lv zly, Myt, =, Mg »Tytzs
rety ’Tutz
: ) —T 2, —1
i, roty, mgt sty , ot ymyty,
1972 Hgz7zg 1 my oy Mgt e ylty Taty ytz
rets L, myt_
; z T =1 7T
itg, rotg, Pt L myty, Tot T by,
1973 Hgsg 1 my @ rzhe Tyte yly, Tty otz
mat, Tt
: =T o,—1 =T
itg, Mgt ©, Mmyty, ot T myt, t s,
1974 Hgzgg 1 my @ Mete YT Tty yty otz
mayt, ,t,
2 2 =T —T 2,—1
1975 Hggg 1 ms Tyteryte Mty myly Tty mats,
ruigl,mmigl
o, —1 =T 7T
1976 Hsgs 1 ms gziwlyrytzi,lmmtz smyty, Thty T mats,
raty L maty
2, -1 o —1 —T
Mmagty, ryty T myty, oty T, myt T mgts,
1977 H3gg 1 my 2mz ymil Yty Tty yly ztz
Tty L maty
2 o,—1 =T TT—T
TEtg, TAt L mpt t, myty, Tttty
1978  Hgzgs 1 ma vir Tyt o Mete ylty, Tty "otz
mat st
1979 Hggg  (ma) . rite, myty omaty, myty L omaty T rirats,

mzrgltz, rst;

[9,34,77, 132,204, 292, 396, 516, 652, 804 ]
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Nbr.  gr Ne H; L m
) 7, —1 =T =T
Tty Tot Myty, ot Myt t
1980  Hzgg 1 ma zto: tyle o Myty: Toly ©myty 5 te
mat st
[9.34,77, 133,204, 292, 396, 516, 652, 804 |
2 —1,—1 2,—1
ryte, mate, T JTaty, TRty S, mgrats,
1981 Hggo 1 ma z,fm =tz zly, Tply xTztz
ryTzty L maraty
) —T,— 1 —T
rote, Moty T t o raty, myt T, merats,
1982 H3go 1 ma i 7110 x> Tz —ml zty yly xTztz
ryTzty L maraty
2 —T,— 1T 2,1
TEtgn, Mpty, Tyt L, Tty Tat Tty
1983 Hgpp 1 my yie etn: Ty iy zty, Tty Tatz
myt , t
[9, 35,74, 130, 202, 290, 394, 514, 650, 802 ]
2 2,—-1 .2 2,—1 . 2,—-1 2
rote, ot roty, Tot rat rit
1984 Hggs (mgz) r2 gf’il y21t7’1 Yty oty Yty Ttz
rat r
x 'z 2 'ytz
2 2, —1 ,2 o, -1 . 2,—1 2
rote,rot, T, Tty ot ,rot ,rotsy,
1985 Hggz  (ma) r2 y'r v Tyt Tety o Tyty o Tyt
oty LaTats
) o,—1 =T =T ,2
rote, Tty Tsmety, myt, T, mgt, T, Tt
1986 Hggo (mg) r2 y ») v zty, Myty xty ztz
rgty s rats
1987  Hygz 1 2 mztmf_"t;l’mzt_{ smaty,maty LorZrots,
z 2 -1 2 1
yTzty s TR Tzt
11 —T 2 2,1 —T
Mate, ity T, maty oty Tat mar t,
1988 Hggg 1 " - o 2 y
Lz T2tz Ty T2ty
—T 2 2,1 2,1 =T
magte, mayt, ~,rpty, vt TRt T, mar tz,
1989 Hgzg 1 r2 FloaMzle o Tyty Tyty o Tty 2Tz tz
mzrzty, TyTt
) 2,—1 ,2 o,—1 ,2,— 1 .2
rote, Tt s Toty, Tt s, ot sy ToyTztz,
1990  Hpop 1 r2 y o Tyte Ty Tyty o Taty o Ty TERE
ryTzty L TETat
) o,—1 ,2 2,—1 2,1 ,2
1991 Hgos 1 r Tyte Tyte Tty Tty T Taty Ty T2tz
rzrztz,rurztz
=T =T -1 2.
1992 Hgop 1 r2 mxtlz’mr"xl s Mgty mat,  myty S rprats,
it, T, mayt,
2 maty, maty Lomgty, mato L myts L r2rsty,
1993 Hgog 1 r2 B y y y
Tytz o TEts
2 m'mtxvmztglvmzty,mrmifl,m,ytfl,rzwﬂztz,
1994 Hygg 1 r = o y v "y
z r2r sl r2r et
Y zZ 2z A 1
Mgty mpty L, maty, met, Lo omyto L omors Tt
1995 Hpggo 1 r A Y y
'mzrztz,r,urztz
[9, 35,76, 132,204,292, 396, 516, 652, 804 |
24—l ,2,—1 2,1
1996 Hzgy 1 ms ’;‘I’t‘jf ’7ztzt71”’yv7zty Smgrsts,
T mMagT
yTzty T, marzty
) -1 2,1 2 2,—1
roty, it ,rot, srity, st T, mygrats,
1997 Hgygy4 1 my 5 zt—ig z zt71 zty, Tzty xTztz
rér mgr
yTzty T, marzty
) . =T
roty, i -
1998 H330 1 ma ztT m
mat
2 T
TSty it
1999 H 1 ma z
330 mat 1,i_1
] T — 2 — 2
2000 Hggo (’rny) ma 1r;ztz,rytz ,lntztz ,thy,anty ,7ytz,
rotzt mat
2,1 —T 2
Mmapty, rot, ~,mzgt T, roty, mgt T, maty,
2001 Hgg2 (my) my 22 fl yz zt z'y wly ztz
) oty s mzty
2 —T —T = )
roteg, myt —,magty, myt, T ,mgt, T, TRtz
2002 Hggo (mg) r2 3 ﬂil yz @ wly, myty xzty 2tz
rgty s rats
2003 Hgzgg 1 my
2004  Hggg 1 ma
) <—1 .2 =T
rity, it sty Mgty , mayt s ta,
2005 H3zs0 1 my z T 1£ 1.):1/ Yy Yyly z
mat, Lt
)
ritg, myt
2006 Hggop  (maz) r2 R
rytz, TEts
i 2 2,—1 2,—1
itg, Toty, Tot Mmyty, ot myt
2007 Hs7o 1 my 21’_1z T y_{, s Myty, Tply » Mylz,
rot ; Myt
2 2,1 =T 3, —1
2008 Hsso 1 ms rztz;;ytil,WthI ,nzyty,rzty stz
myt ,t
) o,— 1 —T 2,1 2
Tt Tt mgt gty et ot
2009 Hgv7g 1 my ygf ye, Ttz yry, Txty ztz
ity L, rit,
T,— 1 =T 2,—1 ,2
Mmpty, ot~ Mgt myty, Tat TSt
2010 Hgz7g 1 ma e zty yty, Tty ztz
it ,rit
7. —1 .2 T, =1 =T
mpty, T5t rity, TSt myt mgts,
2011 H3gg 1 my ;jl Y 17’1 cty> Tty > Tyly »Malz
’l‘,ytz gt
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Nbr. |
ar Ne
H.:
i L
2012 . .
H37g 1 ; ;
r2t —1
o s rg z,ryltm Smgty L2ty rat L
- e o Tty
Hz7g 1 rgtztzZszrztz_l e
=T
- ma i I,rylta: ,7n1t51,7nyt 72t 1
T o ! ‘ v
H3zrg 1 TEtthzymlwrzt; e
- " Tg z,ryltw ,mztzl,rzty myto 1
Tot, o ’
Hgrg 1 Tgtztzz’mmrztzl v
’ —T
. - 7.3 z,iyltm ,mwt;I,Myt Myt 1
: - 1 g‘,.th 17”17,th—1 Yo yty ymgprzty,
2ty T2t
- s . z,ryltml,myty,rﬁt*1 Myt L
e v Tz
H3zrg 1 71’ :tz > myraty v
s nate, T2t 1 =1
Tt mat
2018 2, =1 pomuty ity
— — E7‘ztz ,m,mrztgl Y Tty ymgprztz,
7‘2 rztz,myt_l mgt
- : e z sma y,myt_lym -1 2
541 1 2 Tz” gty i e
r T
- -2 .tzi?tm,rmtw,rgl T mat T
k2 . 1 v ’
Hpq1 1 v  matz ! Tl ety
R Zrgte. rate, Ty Tty 1
2021 =1 e et Tyt v
Hsa1 1 lg  matZ L e yy’mytyl’itz’
” riroty, rot =1
bz, Ty Lty L
202 H o o 2
527 1 2 - t’"’rzt 1 vty et
. yta, mpty -
2 x by ’ T
2023 Hgzg 1 it7 Ll mat 1 T e ety
by * yTztz,
R myts, mgty © -
2024 r2¢=1 3,2 Tt Tty ety Ty
Hyo6 1 Yy z 17"ztz1 ce
. Myt —1
= T2y :cv'"{-ztg; Smyty L, mgt T2
3 o / —
= | 2 7: B B Y maty L Torztz,
[9,35,77, 132 i L i
.35, 77, 132, 204, 2 - EE
e szztzy,N?T ;7111 x ,mxtyymzt—l maor_ L
— 1 2 g maT itz
- itg, mgpto L, r2
T
: ot x 2ty Tzt v
027 Hgro 1 Tyt Lomyt ! v metylymyiz’
. ity, mgt_ T, m
) T 2T
2028 o - :
= : T‘Et ymut—l zty myty smytz,
- T2ty oty 1, T2
T T Ty 2T
2029 oh i 2
H3z70 1 rgt L myt7 L wly ety e
rst 2y —
2030 e 5 ?;ytzlymytyw%_l v
3 Hgsg 1 T«Tt z’myt71 T
- ity, T2t L
te LMty ot 1 -
. o : ey 2ty o myty Tt
- ity, mpt L, 2
PR P
2032 el - 2
H3zs9 1 ";Zt ét 1 ooty st
[9,35,77, 133 - Bt
.35, 77, 133, 204, - 1213 e
292, 396, 516, 652, 804 | mﬂilyti e
ot stz
2033 Hayp 1 v
. itg, mprats L,
£ 2
2034 S L .
H3ya7 1 Ti‘rzt 1 omprs el Y orzty 1mmr;1t2,
: . rgtm,mxrztgl it 2
. ; ma ity r2ty, m —
Hgyz 1 _—r““zt S mgrs 1t 1 v meraty ’mxr;ltz
- ite, MaTat L, ity, 2 |
2036 Hgyp 1 myt; 1 -1 vity, T3ty maraty Tt
z 1 stz
[9,35,78, 132 i S
, 35,78, 132, 2 it 1
04, 292, 396, 516, 652, 804 | rute ety Cen
- 5 Zty o Tztzs
Hs11 1 : ;
R r2rgty, rirgpty b r2
grete yraty LTyt 241
20 T 1 .2,— v ! 2y
38 Hsip 1 2e1 r2e 0 v ’T%lf’z’
2 Tate, Ty Lt L, oty rot 1
- e, x Ty yo Tty r2:—1 .2
Hgyp 1 B gtz L r2est Ve
" R O TN M
0 Hs41 1 it7 1, mat ot v ety 1myty717it
z,
[9,35,78, 133 - )
.35, 78, 133, 204 g et
292, 396, 516, 652, 804 | itilymi e e
] v
2041 Hsopr 1 v y 21
19,36, 76, 132 - i,
.36, 76, 132, 204, 29 - e 1
2,396, 516, 652, 804 | mat! = = o .
- ’ o 2ty, myt t
2 Hsel 1 —
. itg, ity L, r2est r2
b it 2ot r 2y a0t
2043 Hgg2 (mg) Tyts maty! o
j itg, ot L
" Tzzt,:‘ixtlé ,mxty,myt,_l mgto L, r2
T g maty Torits,




K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid

123

Nbr.  gr Ne H; L m X
) R
Tty ity ity t, raty, it mgt
2044 Hsg1 1 ma z 331 T s Y s maty,
Tytz ,mxt
p) ——1 . 2,—1
réty, it ,r t it rot mgtsy,
2045 H3zg1 1 my ; ﬂil x "z Yottty Ty Tty Ty Maty
roty t omaty
) ~—1 -1 ,2,— 1
TSty it T, ity it ,rot ytz,
2046 H330 1 my zlz HET yo ity 2ty z
mat, Lt
: o,—1 T T .2
itg, ot T, mgty, myt ,rits,
2047  Hgga (mg) 2 e Tale o Mety Myty Ztz
rytz, Tty
i : T . 2,-1 2,—1
ity it roty t myty, Tat mgt
2048 Haoo 1 ms 2:,_1 T yty, Tpty T matz,
Tytz ,mmt
p) —T o,—1
réty, it ,T‘ t Moy ty, 5t mgt
2049 Hgrg 1 my grr e o Tate TR Taty o TR
rotyt maty
) <1 o,—1 —T
roty, it T, myty, Tt ,moyt smgty,
2050  Hgro 1 my g oe Ty ety Yy ztz
oty L mat
) 21 .2 —T
roty, it s oty myty, myt, ymgty,
2051 H3ro 1 my ghe: e ety My Ty Myty ztz
ryty i maty
2 —1 [ 2,—T1 —T
TSty it rot Myty, ot myt
2052 H3gs 1 my z z’l I x 2 Mytys Tpty o Mytzs
rot ; myt
2 —1 P —T
rity, it ,T T m moyt
2053 Hgzgs 1 ma ptooits yoraty Lomyty Tomyts,
r2tz 1 myt
Tty ity T, raty, myty, roto L myty,
2054 Hggs 1 my z z Tk zty
2t myeo L
ot ity T myty, rat L omyt oL myts,
2055 Hsgs 1 my 3o e b =ty Y
TEt L, myt_
2 a—1 2 —T
2056  Hzgs 1 mas rta, ity L oty myty, myt, T, mytz,
T%t_l,mut_l
: w1 , 2,1 2,1
ity , it ,rot sty , ot tz,
2057 Hsso 1 my @ e ztx yly,Tzly Htz
mt
) - 21
ity i ,myt stz
2058 H3s0 1 my ztw Tz ty y z
mz
2 - ) 7,—1
TSty it myty, TSt ts,
2059  Hsso 1 my zlte ity Yo Myty, Tty =tz
mat
2 —T 2,—1
to, Tot s ty, ot t
2060 Hgz7g 1 may T; z: T z o Myty, Tty T, myts
Tt
. o — =T o, —1
ity, Tyt 2 smyty, Tt stz
2061 Hggg 1 my x yly, Toly z
mat
) Z —T =T
rorety, ot yMmagpty, mgt ymyt
2062 Hgyq1 1 r2 zTate, TyTety xzty, maty yty
= it7 Ll mat L
—1,—T —T —T
t t t t t t
2063 Hgap 1 ” Trtr, Ty sMmgty, mety T, myt, T, metz,
it71 mytT !
[9. 36,77, 132,204,292, 396, 516, 652, 804 |
2,—1 —1
2064 H3zrg 1 ms ltxmf,tx Lo tymxty smytyt mytz,
,myf
o,—1 =T
lt s Tom s Taty T myt s myt oy,
2065 H3z7o 1 my z {; ty y ty, Tz y yly ytz
77ny 7,—1 T
zt T2ty ot L myt 1t
2066  Hgzsg 1 ma m*_yl m_l ztys Toly yty otz
mat st
[9, 36,77, 133,204,292, 396, 516, 652, 804 ]
2 2, -1 2 2 —1
2067  Hgzyz 1 my rz‘z;;yritz vity, rrty, Tyrety otz
mot st
[9, 36,78, 133, 204, 292, 396, 516, 652, 804 ]
2 - 1 2, —
rote, mgpty, mar sMapTaty, ot
2068  Hzgy 1 my e ez TRy Taty
Tyrzt s maTat
= —T
2ty mate, mar My Taty, myt
2060  H3go 1 my yo e Rz Tty Myty
Tu'”ztz smpTzt,
2 2,—1
2070 Hgzrpr 1 ms ”‘yta:’;"zta:la mzr ymzTzty, TRty
mat st
[9. 37,76, 132,204,292, 396, 516, 652, 804 ]
. 1 2,—1 .2
ity , rot ,rot s rats,
2071 Hggs (mg) r2 5 12 yly Ttz
- ) qu ) 21 2
itg, ot t—1 rt,,
2072 Hggz  (maz) r2 2115 zow Bty ryty o Tyte
TZ z
2 2, — 2
TSty it rot rot
2073 H3za 1 my z'a Sty itz
) -1 .2
ta, it toy, it St
2074 H33g 1 ma 9{ v Zty, ity T ritz
it
. o, -1 —T —T 2
itg, rot, T, mpty, myt ,mgt Ttz
2075 Hggy  (ma) r po e =ty MYty oty Ttz

2 2, —
Ttz Taty
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X

2076

H3e1

my

oty ity L, ity it;l, r?t;l, mats,
-1
t

r%tz_l,mw Z

2077

H344

ity ity L, roty L ity it;l, maprats,

rurztgl,mwrzt;

2078

H3q4

) ——T 2,1 ——T
rztz,ztx ,rztw ,zty,zty smgryty

r%'rztzl, maraty

2079

H3z44

my

) ——T1 ——T1 2
rztm,ztz ,Zty,tty > Ty
2 —1 —1
rorzty L mgraty

ty L marats

2080

H344

Toty, ity L ity T2ty ity T mgrats,

r2rztz_1, mgrzt,

2081

H344

my

V) T
r2tg, ity L,

r%rztgl,mmrztgl

7,—1 .2 ——T
Tty oty ity marzts,

2082

H3q4

- ——T 2,—T 7T
itg, ity —, oty ,zty,rzty smyprzty
r%rzt; Smapraty

2083

H3q4

itg, ity L, roty Lo roty, ’V‘ﬁt;l, merats,

r%rzt;

1 _
,mgrat]

2084

Hggz

(ma)

—T
Y

T2ts,

2085

Hggs

(mg)

V) T, =T . 2,—1 .2
STty TRty s Tyty i Tats

2086

Hggs

(mz)

—T 2, —1T 2
,'r‘yty ,rztz

2087

H3ze4

2,1 2, -1 .2
Toty L myty, rhtot rits,

2088

H3e4

o e
Zti

S myty, rét;l,rétz,

2089

H3e4

it 241

T2 T, =T —T .2
Lraty Tty omyty t rSts,

2090

H3e4

2 2, —1 2
,rzty,myty,rzty ,thz,
—1_,2,-1

2091

H3zea

my

T 2,—1T —T 2
,lrrLyty,thy syt Tttty

2092

H364

my

T orZty, myty, mytgl, r2t,
-1

s

2093

H3z7z

x

—1

71,mmtz

T 2 2,—1 —T
,rzty,rzty ,myty smgtsy,

2094

H37z

T2ty ity T, oty myty, oty L mats,

r%t;l, mapty

2095

H3es

itg, ity
r2¢ 1 myt

T 2,1 7,1
,rzf,gf Smyty, ity myts

2096

H37o

ity oty Lomgty L, myty, rit;l, mytz,

rzt_ ,mut_l

2097

Hys3

——T =T ——T 2
Mmzty, ity =, myt, ,zty,zty ’Ty
2 -1 2 —1
rorzty L raraty

Tztz,

2098

Hs39

itg, ity oroty, oty L ra T

yty Tz
Mmooty T2yt L

y"z

L mary Tty

2099

Hs39

Moty ity L, mzf,gl,rflf,y, 2t L mor

y'y
marsty, TaTsty

—T
2tz

2100

Hys2

2

— 2
zty

to,roty Loto L 2ty T l,ry

1

Tztz,

it7l mayts

2101

Hs03

to, oty Lty T

- ratz,
2 —
TUt

T 2 2, —T1 2
,rzty,rzty ,ry
-1 ,2,-1
z

2102

Hy3zs

T 2

z "z
0 z

T
-
22

to, T2ty rats,
r%rzt

2 2, —T1
’th'y’thy .

Tzt

2103

Hygs

7,—1 ,— 1,2 7,1 =T
to,Thty ity L raty, Tty mary ts,

—1
marsts, raTst

2104

Hsi1

rgrxtz,'r'g P
2,—1 2, —
rutz ,thz

rzlt ,rgty, rity 2

Yy

=T, 2,1

r2ts,

2105

Hs11

N

T

t

2 — 2 2, —1 2
rerxte, rete, Ty z ,ryty,ryty ,rytz,

2, -1 2,—1
r2eot 2]

2106

Hs11

1t_1

2 — ) 2,1 2
rerate, Tate, Ty Tty L ryty, Tyty LTtz

2,1 ,2,—
roty L ratg

1

2107

Hs11

[N

Tt

Tirate, Tate, Ty Tty Loraty, oty Torots,

2,—1 ,2,—1
rat o rZe]

2108

Hsi1

2

2,—1
i t

raty, Ty Lty LT ty,roty L,
2,1 2,—
rytz ,rztz

T , T

2, —1
ty

2
T

tz,
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Nbr.  gr Ne H; L m X
i T =T 2,-1 .2 T =1 .2
2o Hgps 1 2 Tgtz»:yltx ’T””i“”l oty Tty Lorarats,
TyT‘ztz s Tzt
=1 2,-1T 2, 2,-T 2.
20 Hggs 1 R R R T T
r2raty, r2rat]
19,37, 77, 133, 204, 292, 396, 516, 652, 804 |
itg, r2raty b ity r2 by r2rat Y mg s L,
2111 Hgyp 1 my Syt Y "z yTzty z ’
r2ratz mgr bt
5 T T ) T =T =T
212 Hgyr 1 my Tgtivrylrztm v”yvzz‘y’ryrzty smaTy tz,
TETzt, T, mgr, Tt
n T —1 ») o =T
2113 Hgzyz 1 ma ”I’ileztfl Vity, Toty, Tzt s,
myt st
[6, 18, 38,66, 102, 146, 198,258, 326, 402 |
2114%,
[ 6,20, 46, 82, 128, 186, 254, 332, 422,522 |
2115%,
[ 6,20, 46, 84, 134, 194, 263, 343, 434, 535 |
2116%,
[6,20,47, 85, 132, 191,261, 340, 431, 533 |
2117%,
[6,20,47, 87, 137, 195,263, 343, 434,535 |
118%,
[ 6,22, 50,90, 142, 206, 282, 370, 470, 582 |
2119%,
[ 6,22, 52,94, 148, 214,292, 382, 484, 598 |
2120%,
[6,22,54,98, 152, 218, 296, 386, 488, 602 |
2123%,
[6,22,54,99, 156,227, 311, 408, 519, 643 |
2121%,2122%,
[6,22,56, 100, 152, 218, 296, 386, 488, 602 |
2124%,
[6, 24,58, 105, 166, 240, 328, 430, 545, 675 |
2125%, 2126*,
[ 6, 24,59, 106, 166, 240, 328, 430, 545, 675 |
2127%,2128%,
[6,26, 62, 109, 172,249, 338, 444, 564, 695 |
2129%,
[7,23,50, 87, 135, 194, 263, 343, 434, 535 |
2114 Hypgy (my, r2) i r2te, r2eg  r2raty, maraty L omerety L r2rgt ]!
[7.25, 56, 98, 154, 222, 301, 395, 500, 616 |
215 H 1 2 =1 —1,—1 —1, =1 2, =1
459 Tz MyTzly ", MgT, s MgT Yy MaTzty ~,ryraty, maty
17,25, 56, 100, 158, 226, 306, 401, 506, 623 |
2116  Hsy 1 r2 mars Ytg, merats marats L mprs bt r20 e, r2e 0
533 = xTy to.morzty T, marazty s mgry Tty T ryraty, Tyty
[7,25, 57, 100, 136, 225, 305, 399, 505, 622 |
2017 Hggg 1 r2 R T e T R R i T T e
[7,25, 57, 102, 139, 226, 306, 401, 506, 623 |
2118 H 1 2 =1 = 2 2,1
512 r2 ratw ry Vgt e T ey oty r2 ety r2e ]
[7,27, 58, 105, 163, 236, 321, 421, 532, 659 |
2119 Hgiz  (mz) r2 marzty L mers egt merT ey, maratyl r2rats, merat; L
[7, 27, 60, 107, 167, 240, 327, 427, 540, 667 |
2120 H 2 1 —1 —1,—1 ,2 —1
627 (mz) T3 sraty Loraty,rp eyt sty marat]
[7,27, 62, 108, 168, 242, 328, 428, 542, 668 |
2121 Hggs (mg) rf rgrztlv,mzrztgl,'mzrzt7_71,rirztgl,rgtz,rgtz_l
2122 Hegs _ (ma) v merg e, ratp Loraty Lomar s Teg b s r2e !
17,27, 62, 109, 169, 242, 329, 429, 542, 669 |
2123 Hgps (r2) r2 r2rpte, r2rgtyl marg g margt g margts merg LS !
17,27, 64, 109, 169, 242, 329, 429, 542, 669 |
2124 Hgop  (r2) r2 r2rpty, r2raty 1, cr2rgtslrats, r2rgt !
[7,29, 64, 113, 176, 251, 342, 446, 563, 696 |
2125 Hysg 1 r2 mmrzf,;l,mzrgltgl,mwr;lty,mwrzt; ,r%rztz,it;
2126 H 1 r2 Maraty L,ompr, Lt L mgrs Lty mgrat, L roraty, rot, ©
533 H wrzty S mary ity mery ty,marzty ,rorzts, Tty
[7,29, 65, 113, 176, 251, 342, 446, 563, 696 |
2127 Hpzg 1 2 horatgtoraty, rs tegt r2rsts, it
2128 Hsio 1 2 ;1,'r'ztgl,'r'zty,r;lt;l,1'12/7'ztz,'r'12lt;1

[7,31,66, 115, 181, 258, 349, 459, 578, 711 ]

2129 Hygy (my, r2) i r%tz,mztgl,7»5rxty,mzrztal,mzrxtgl,rf/rzt;
38B

[6, 19, 46,92, 156, 236, 332, 444, 572,716 |
2130%,

[6,20, 48,92, 152, 228, 320, 428, 552, 692 |

31,

[6,21,56, 114, 188,276, 380, 500, 636, 788 |
2132%,

[6,21,57, 117, 193,283, 388, 508, 644, 796 |
2133+,

[6,21,57, 119, 197,287, 392, 512, 648, 800 |
2134%,

[6,22, 56, 108, 176, 260, 360, 476, 608,756 |
2135+,

[6,22,57, 111, 182,271, 376, 496, 632, 784 |



126

Nbr.

Art Discrete Appl. Math. 4 (2021) #P2.04

gr Ne H; L

21367,

[6,22,61, 121, 195,285, 390, 510, 646, 798 |
2137%,

[6,23,62, 120, 192, 280, 384, 504, 640, 792 ]
2138%,

[6,23,62, 122, 196, 284, 388, 508, 644,796 |
2139%,

[6,23,62, 124, 196, 284, 388, 508, 644,796 |
2140%,

6,23, 64, 126, 200, 288, 392, 512, 648, 800 |
2141%,

[6,23, 66, 128, 201,290, 393, 512, 648, 800 |
2142%,

[6,23, 67, 129, 200, 288, 392, 512, 648, 800 |
2143%,

[6.24, 60, 112, 180, 264, 364, 480, 612, 760 |
2144%,

[6,24,62, 120, 194, 282, 386, 506, 642, 794 |
2145%,

6,24, 63, 120, 192, 280, 384, 504, 640, 792 |
2146*

[6,24,65, 123, 194,282, 386, 506, 642, 794 ]
2147%,

[6,24, 65, 124, 195,282, 386, 506, 642, 794 ]
2148%,

[6.24,65, 124, 196, 284, 388, 508, 644,796 |
2149%,

6,25, 68, 128, 200, 288, 392, 512, 648, 800 |
2150, 2151%,

6,25, 69, 129, 200, 288, 392, 512, 648, 800 |
2152%,

6,26, 67, 124, 196, 284, 388, 508, 644, 796 |
2153%,

[ 6,26, 68, 125, 196, 284, 388, 508, 644,796 |
2154%,

[ 6,26, 68, 126, 198, 286, 390, 510, 646, 798 |
2155+

[6,27,70, 128, 200, 288, 392, 512, 648, 800 |
2156%,

[6,28,70, 126, 198, 286, 390, 510, 646, 798 |
2157%,

[7.24, 58, 110, 178, 262, 362, 478, 610,758 |
2130 Hggp  (ma)

1 1,—1

Y

- — -1
mpte, maty L, mary Mgty Mg Tets, Myt

[7,25,59, 109, 175, 257, 355, 469, 599, 745 ]
2131 Hgag (mg)

—1
Y s mzrpty

mate, maty L maty, moraty ! maty

[7.26, 66, 124, 196, 284, 388, 508, 644, 796 |
2132 Hggy 1

myry

r2rgty, maty eyt myts raty, myt; !

[7.26. 67, 126, 199, 288, 392, 512, 648, 800 |
2133 Hggy 1

myry

—1

itg, maty L, Ty 1 1

y ymytz, rety, myt

[7. 26, 67, 128, 201, 290, 394, 514, 630, 802 |
2134 Hypz 1

2
TLT

—1
z

r2ta, r2t5  maraty L myts, marg e my !

[7.27.65, 119, 189, 275, 377, 495, 629, 7719 |
2135 Hggy 1

mzrTy

-1 -1
gt merats

2 —1
rerate, mapty, T, ty, myrgt Y

[7.27. 66, 121, 193, 282, 386, 506, 642, 794 |
2136 Hgzy 1

mzTy

y 71,7nz'r'ztz

. -1
ity , Mgty =, ty, myrgt 't‘l/

[7.27. 70, 127, 200, 289, 393. 513, 649, 801 |
2137 Hgpe 1

r2tp, 2ttty 2ttt r2eg L

[7, 28, 70, 126, 198, 286, 300, 510, 646, 798 |
2133 Hgsg (mg)

r2rpty, r2rgty L

1 1

Smyts, moTats, myts

[7, 28,70, 128, 200, 288, 392, 512, 648, 800 ]
2139 Hgrg 1

mztach%”‘act;IY 1,Mytz,ra;tz,myt;1

[7. 28,70, 130, 198, 290, 390, 514, 646, 802 |
2140 Hgpy 1

1 —1

mztx,r%'rxt; L mary 1

Lor2t,, margts, r2ts

[7, 28,72, 130, 202, 290, 394, 514, 650, 802 |
2141 Hegs3 (ma)

ite, r2t L mprg Lt myts marats, myt ;!

[7, 28, 74, 130, 203, 291, 394, 514, 650, 802 |
2142 Hgzg 1

rgrztm, it;l, WLzr;lt;l, Tgiz, mgretsy, rgtz_l

[7, 28,75, 130, 202, 290, 394, 514, 630, 802 |
2143 Hggg 1

1 ,.—-1,—1

2 L — 1
TTate, ity T, Ty y

ymyty, rotz, myt,

[7.29,67, 121, 191, 277, 379,497, 631,781 ]
2144 Hgyr (mg)

2 2 —1
rerxte, ryrety, T, maty, margt

—1 -1

glimatytimarats

[7,29, 69, 127, 199, 287, 391, 511, 647, 799 |
2145 Hgyr (mg)

itg, r2t, L, maty, an'r'xt;l, ant;l, marpts

[7.29. 70, 126, 198, 286, 390, 510, 646, 798 |
2146 Hggg 1

mate, r2rptzl by, margty b tol marats

[7.29, 72, 127, 199, 287, 391, 511, 647, 799 |
2147 Hggg 1

gty marats

r2rgty, ity L ty, margt "

[7,29,72, 128, 199, 287, 391, 511, 647, 799 |
2148 Hgsy 1

myry

r2rgty, ity L maty, r%ritqj ,mitqjl,r%rmtz

[7.29, 72, 128, 200, 288, 392, 512, 648, 800 |
21499 Hggg 1

myry

mote, riraty L maty, riraty Limat L r2rats

[7.30, 74, 130, 202, 290, 394, 514, 650, 802 |
2150  Hgoz 1

2
TLTE

Y

r e, ety L omarety L omyty, mary Tt myts 1
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Nbr.  gr Ne H; L m X

2151 Hggl 1 Moty T2rTgty,Tirpt. Tl myts, rpts, myt L

T
z Y x
[ 7,30, 75, 130, 202, 290, 394, 514, 650, 802 |
1 —1

2152 Hpgy 1 mary itm,nz,rmf; Tz Lomyts rots, myt; !

[7,31,72, 128, 200, 288, 392, 512, 648, 800 |
1

2153 Hxgo 1 mayre rgrq;tm,r?lrmt; , =1 ¢~1

y oty T mzrztz

s MzTx

[7,31,73, 128, 200, 288, 392, 512, 648, 800 ]

2154 Hssy 1 mary ity r2rpty Lty marety bt margts

Y

[7.31, 73, 129, 201, 289, 393, 513, 649, 801 |
2155 Hypg 1 r2rg

-1 .2 —1
y , TRt

1 o
x, Taty sty TEraty Tt

[7.32, 74, 130, 202, 290, 394, 514, 630, 802 |
2156 Hgs1  (maz) r2rg  r2rgte, maraty L omerg Lol myts, margts, myts

1

Y
[7.33,73,129, 201, 289, 393, 513, 649, 801 ]
—1

1 —1
s Mgty, mzrztu ,mztu

s Mzrrty

2157 Hgyg (mg) 712,1'1 rQrztI,mzrxt

2 =
[ 8,28, 64, 116, 184, 268, 368, 484, 616, 764 |
2158%,
[8,29, 67, 121, 191, 277, 379, 497, 631, 781 ]
2159%,
(8,29, 68, 124, 196, 284, 388, 508, 644, 796 |
2160%, 2161%*, 2162%,
[ 8,29, 68, 125, 198, 286, 390, 510, 646, 798 |
2163%,
[ 8,29, 68, 125, 199, 288, 392, 512, 648, 800 |
2 s
[ 8,30, 70, 126, 198, 286, 390, 510, 646, 798 |
2165%,
[ 8,30, 71, 128, 200, 288, 392, 512, 648, 800 ]
2166%, 2167*, 2168%*, 2169*, 2170%, 2171%*,
(8,30, 71, 129, 203, 292, 396, 516, 652, 804 |
2172%,
[ 8,30, 72, 130, 202, 290, 394, 514, 650, 802 ]
2173%,
[ 8,31, 72, 128, 200, 288, 392, 512, 648, 800 |
2174%,2175%, 2176%, 2177*, 2178%*, 2179*, 2180%, 2181%*, 2182*, 2183*,
[ 8,31, 73, 130, 202, 290, 394, 514, 650, 802 |
2184*,2185*, 2186%*, 2187*,
[ 8,31,73, 131, 204, 292, 396, 516, 652, 804 |
2188*,
[ 8,31, 74, 131, 202, 290, 394, 514, 650, 802 ]
2189%,
(8,31, 74,132,204, 292, 396, 516, 652, 804 |
2190%, 2191%, 2192%*, 2193%, 2194%*, 2195%,
[ 8,32, 74, 130, 202, 290, 394, 514, 650, 802 ]
2196%, 2197*, 2198%*, 2199%, 2200%, 2201*,
[ 8,32,75, 132, 204, 292, 396, 516, 652, 804 |
2202%, 2203%*, 2204%*, 2205%, 2206%, 2207*, 2208%, 2209*, 2210%*, 2211*, 2212%*, 2213*,
[ 8,32, 76, 133, 204, 292, 396, 516, 652, 804 |
2214%,
[ 8,33, 76, 132,204, 292, 396, 516, 652, 804 ]
2215%,2216%, 2217%*, 2218%, 2219%, 2220%, 2221%*, 2222% 2223* 2224% 2225% 2226% 2227*,
2228%,2229%, 2230%, 2231%,
[9,31,69, 123, 193, 279, 381, 499, 633, 783 ]
gty T2rgt
28 Hegs  (marpliorZre) i A

2 limaty, margty t met st n2¢,

[9.32,71, 126, 197, 284, 387, 506, 641, 792 ]
ip—1 =1 —1 -1

tg, it t sty t mer, “tz,

2159 Hgzos 1 i B Yoty oMtz bz

rZraty

—1,-1
2 smgry Tt

79,32, 72, 128, 200, 288, 392, 512. 648, 800 |
to,r2t7 by

1 1 —1
; - ,m,mty,mﬁt,y ,myty N

2160 Hgys  (mz) r2
mayty, t

2 2 —T 2 —T
— ] T2rgty, T2rgt, L2ty mary
2161 Hryyg7 (mzyry 1, rgrr) i 3 ey Y 4
rutz,mzrz t,

-1 1 7,1 -1
t rot t t rit t

2 @ Tty ety Tty TRty Tty

2162 Hugg 1 r2 1 v 'ty

2
T,utz,mz Z

[9.32,72,129, 201, 289, 393, 513, 649, 801 ]
1 ,-1

2 —1
sty Ty ryty, T‘zryty , T

to, r2ty

2163 Hggq 1 r 2

ta,t

19, 32,72, 129, 202, 290, 394, 514, 650, 802 |

2,-1 ,—1 2,-1 ,—1
tp, ittt T by, Pt e
2164 Hpgo3 1 r2 Lo tEte Jte 0T Tahy y
rgTztz, oty
19,33, 73, 129, 201, 289, 393,513, 649, 801 |
2,-1 ,—1 2,-1 ,—1
te, Tt t toq, T2t t
2165 Hgrq  (mz) r2 5 Ew YRty ’

r%tz, mwtzl

[9, 33,74, 130, 202, 290, 394, 514, 650, 802 ]

2 2 -1 —1
TiTxte, Ty Tty T, ty, mzrwty

—1 2
2066 H, (myrs 1y r y
629 cw i marZ Yty morz et
2,—1 ;-1 =T —T
te, ot st smagpty, mgt , Myt )
2167 Hyg1 1 ,.3 2 zle ot zty aty yty
rytz, maty
=T ;=1 =T =T
2168 Hagn 1 rf to, TSty ,_t:f smapty, maty T myty

2
Tetz, mat
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Nbr.  gr Ne H; L m X

2060 Hygs 1 r2 ";ytz'mzt;llvmyfaflvmzfy,mztil’mytgl,
# rytz,7nztz_

2170 H 1 -2 mz?"zizvmx‘r‘ztgl,mIT';lt;I,TYLI’V‘zty,TnzT‘;lty,ﬂLsztJI,

531 —

z r%tz,mztzl

2171 Hg3zs 1 2 mwrztwvmsztaflvmsz_lf;l:szzfyvszz_lty:szztgl’
= 2ty 2!

[9, 33,74, 131, 204, 292, 396, 516, 652, 804 |

-1 -1 —1
272 H 1 2 myte, maty T, myty T, maty, myty, mat,
529 Z 2ty r2t; L
yratz, Tyt
19,33, 75, 131, 203, 291, 395, 515, 651, 803 |
2 2,—1 2,1 ,— 2
2 2 rEtp, Taty ity raty ot ety
2173 Hggg (rora) r2rg T5t71 zrzzT i zly Y Y
@ Yy Tz
[9. 34, 74, 130, 202, 290, 394, 514, 650, 802 ]
2,—1 ,—1 - 1
2174 H (ms) 2 to, ity oty s maty, maty T myt
616 mE Tz 24, mat; L
ytzs maty
7,1 1 =T —T
2 tg, ryt st smgty, mgt ,myyt s
2175 Hg1g (mz) r2 2, ztw ot Y y yly
r2ts, myt . . .
2176 Hg1s (mz) 2 myte, Moty T, myty T, maty, met 0, myt
z

2 =
rytz, mat,

T —1T =T —T
mzt:,;,rztz ,m.ztz ,anty,mzt Mgt tz,

2177 Hzgg 1 i ~ _1.r v
r2ratst mars g
5 T pa—— —T
278 H 1 i rita, vty s maryty, TEryty T maryty T mats,
328 mat; L r2e 1
xt 1, r2

o= 1 =T VI—— =T
Moty rot, Moty L mgryty, Taryt, L mgryt 1,
2179 Hgpg 1 i 2o Taty 2 Maty aryty, TpTyty zTyty

mpty, mgt,

Marpte, T2rgt P

i z x
2180 Hzpg 1 i e

Smargty L, myty, mytgl, r2t,,

1 =T 3, 1
2181 Hsao 1 "’E mzty, ity iTLth ,ryty,rxryty
myty, myt
z —T,- 1,2 T, —T , 2,1
rerxte, rety, T t s Thyty, Tt s Tty s
2182 Hgyp 1 r2 grere e T T o Tyt Tyty o Taty
rotz, oty
) =T, 1 =T =T
rirete, rote, T Tmaty, mat, L omyt, 1,
2183 Hgyqy 1 r2 zretes tete: Te - te @ty Maty yty

mzytzy, mzyt

[9,34,75, 131, 203, 291, 395, 515, 651, 803 ]

284 Hyss 1 2 mate, ity omatg by, r 20 et
® matsy, it L
P =T 7,—T ,—1T
mayty, it ymayt s ty, ot st s
2185 Hygo 1 r2 22 x 0T 2tz Yy Tzly y
rity, ot
: ytz
T,—1 ;-1 =T =T
ta, Ty, to by, ot Lt
2186 Hygo 1 2 2 Tzte o te Yy Tzly y
z r2t,, it !
ytzs ity
7,1 ;=1 7T =T
te, it t ty, 2t L t 1,
2187 Hgs 1 rg 72" ztx 2’ 31’ Y Tzly y
rurztz,rutz

[9,34,75, 132,204, 292, 396, 516, 652, 804 ]

sa—1 —1 2 —1
mzty, ity ~, myt, ,ryty,rxryty 31

2
2188 Hggg 1 r2 e
vtz mat

[9,34,76, 131, 203, 291, 395, 515, 651, 803 ]

Yy

m¢iz,7‘§7‘zt;l,mzr; 2y,
2, =1

by ity L rZrgt
mer=lte, 2y

2189 Hggy 1 mzrg

[9, 34,76, 132,204, 292, 396, 516, 652, 804 ]

2 2,1 —1 —1 —1
rot rot Mmer t myt moyt maqt
2190 Hgrs  (r2ra) r2rg yte: Tete TomaTy Tty maty T myty S myts
Y mgr, "t ,Merpt
2,—1T —T —T —T
2191 Hyueg 1 2 to, TZty vltz smaty,maty, myty
mayty, it
7,1 -1 = =T
tp,rst  ~,t ", mgpty, mgt, ,moyt N
2192 Hygg 1 r2 oiEn e zhy, Mty vy
rity, ot
Yy _z
2 2 —T —
rerpty, ToTpt Lt maty, T
2193 Hgyo (mzyryl) r2 zTzte olo 2ty Ty
maty, T TtL
2094 Hgzs 1 -2 Tetz, s 11»7‘zf;1,7‘;1ty,rzty,r;
2 _
t

r%tz,mz

z

rztz,rz_lt;I,rztgl,rz_lty,rzty,rz_l
2195 Hyio 1 r S 5y

roTztz, Tt
yTztz, Tty

19, 35,75, 131, 203, 291, 395, 515, 651, 803 |
r2rpte, maraty L maty, margty b matsl r2¢s,

1 2 )
2196 H (myr r2rg) i
745 2Ty S TZTx rgrztz,r"’rzt*l

ity,

2 2 —T 2 —
rirpte, rorpt Mmypty, rorpt
2197 Hgsp (myry ) r2 oy e 2 e Ty ey

x T'QT‘ItZ,T' et

3 T,—1 ——T =T
ity rot Mmayrpty, it mat mayts,
2108 Hera (T%Tz) rng ylta Tty s merety, ity &, mgt, ", mgty

mzrzfltfl, myret,
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Nbr.  gr Ne H; L m X
2199 Hgoy (m2) -2 ma:"“zizﬂn_zrzt; yma:Tzl l,mzrzty,mzrglty,mzrztgl,
# T%tz,mztzl
P mxrztz,1nxrzt;1,mrrzltgl,mmrzty,m,zr;lty,mmrzt; N
2200  Hggp 1 r2 2y 1
r i
ytz, ity
P mmTz_ltz,mzrzt,zl,mwr;ltgl,mzr;lty,mzrzt; ,mwr;lt_l
2201  Hggz 1 r2 2 5 1
rarats, oty
19, 35,76, 132, 204, 292, 396, 516, 652, 804 |
- —1 -1 -1
Mmaote, it mat T mpty, mpt L, myt L,
202 Hyzs 1 r2 e Ve o2 e @ty Moty vty
mayty, it
T =T =T =
myt it myt mgt mgt myt
203 Hyss 1 7‘2 2z 1723117 zty “ymaty, mg » My )
rxtz,r,utz
2, -1 —T 2 2, —1 2,—T
2004 H466 1 7‘2 t;E,thI ,tz ,ryty,ryty ,rzty N
Mty ity
2, —1T —T 2 2, —1T 2,—T
te, TSt Tt T oty ot s Tt s
2205  Hygy 1 r2 S iEg e Ty Tyty ety
Ttz Toty
2, —1T ,—T T
te, Tty Tty T, maty, mg s
206  Hugy 1 r2 ’t 2w ot @ty Moty
rEty, i
Y
2, —1T ,—T T —T
207 Hugy 1 r2 tz’rztm_l’tm ymaty, Mmaty T myty
2ty it
2 —1T,—T —T —T
2208 Hya1 1 r2 TiTxte, Tete, Ty Tty ,m;,;ty,vnwty ,'myty N
Mty ity
2 —1T,—T —T
rerete, rete, vy Tty T mgety, myty, mgt T,
209 Hgyy 1 r2 zretes Tetes Te - te @y, Myty, Mty
mats, its
2 2, —T 2, —T —T —T
10 Hiso B 2 rato Tyty Lirgty smaty, maty, myt
z 'mztz,it_l
2 2, —1T 2,—T —T —T
by, T2t ret Mmagty, mpt L, myt
211 Hypg 1 2 plomyle o Trle o maty, maty yty
2ty rotD
—T —T —T —T
moytye, mgt s, moqt smgty, mgt ,moqgt N
212 Hygy 1 r2 2‘1 ® _tfl @ vix zhy, Maty vty
T i
ytz, ity
2 mytx,mzt;l,mytgl,mwty,m,mtfl,mytfl,
2213 Hpgog 1 rs 2 27 Y Y
raratz, oty
[9,35,77, 132,204, 292, 396, 516, 652, 804 ]
2 — 2,—1 —1 —1
megt roTet ret rot meret r t
014 Hgm N mare zta, Ty I—alc _,1:c yr Tty ymarzty LTy Tt
Maty, mgr, ~t
[9. 36,76, 132,204,292, 396, 516, 652, 804 ]
2,—1 ,—1 —1 —1
tye, ot ,t ysmgpty, mgt ,moyt N
215 Hgys (mz) r2 zoaye ot zly, Maty yty
ity, P2t
=T =T = =T
tg, v yitq, it ,mgr tz,
216 Hzps 1 i 3 i e
rorztyl mars o]
2 —T 2 —
Tty Mot L, oty Mg ts,
2217 Hryyg7 <nz2r;1,r2rw) i rre ilf_zl yy Tl =
rutz,mxrz t,
] mztz,rzt;l,mzt;l,rgty,'r'zt;l,mzr;ltz,
218  Hzpg 1 i o g i1 L
’l‘,uTziz smgr Tt
2 —T —T 2 2,—1 —T
219 Hsog 1 i marpte, oty s maTaty vty Tyt myt
r2t,,r2¢7 1
ci— 1L —T 2 2, —T 2, —T
mayty, it ,mat yroty, Tot ,rat, N
2220 Hypz 1 r2 2 e o MEte Tyt Tyty o Taty

Mmooty ity

i— 1 —T 2 2, —T
2 Mot ity T, maty oty THE
2221 Hyr7yq 1 rs 1 i vy

2, —T
. gty
Ttz r,utz

7,1 ;-1 T =T .
2222 Hgo4 1 r2 izmztg ,’im sryty, rgTyty Ty
rSty, TSt
2 —1,.—1 2 2, —1 . 2,—1
2223 Hs 1 2 rrrata, Tate, Ty Tty T Tty Tyty T TRt
511 z 24 241
x 2 Tyt
2 —T,—T ,2 ) T,—T
2224 H 1 2 rerTate, rote, Ty Tty Ty ryty, Tty Tyt T,
st z r2t,, r2¢ 1
x "z Tyt
2 —T,— 1,2 7T 2,
2225  Hgpyg 1 r2 Tgrtctwérq:tlm,T‘m ty Tty Tty TRty
rrty, rots
2226 Hgq1 1 2 TgTzfas»"ztac,";lt;l,mxty,mztljl,mytgl,
® ity it L
) p) —T .2 =T —T —T
2 rzrxtz,v"yrztx ,Tyiy,mmﬁ"z yty marg ty,
w7 Heso " 2ty mgr, Lt 1
ytzsmary Tty
) 7,1 ,—1 7,1 ,2,- 1,2
Tatp, Toty Ty by, Tt rat T ot
228  Hgr <r§rz> r2rg Y zfa 2 Te tu Taly yly z
z
T,—1 = R | —T —T
229 Hgag  (mz) r2 ty o Taty oy tysraty, Tyt
z i
Tty L rs Tty raty, vy Tt 1,

230  Hggs 1 r
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Nbr.  gr Ne H; L m
W Hgp 1 -2 raty Loraty, Ty raty 1,
z r27‘ztz,r2t;1
39B —
[8,31,74, 132,204, 292, 396, 516, 652, 804 ]
2232%,
[8,33,78, 134,204, 292, 396, 516, 652, 804 ]
2233%,
(8,34, 78, 133, 204, 292, 396, 516, 652, 804 ]
2234%,2235%,
[8,35,78, 132,204, 292, 396, 516, 652, 804 ]
2236%, 2237*,
[9. 34,76, 132,204, 292, 396, 516, 652, 804 ]
—1 —1 -1 .2 —1
2032 Horg (i,rg,rg) TETE 7Y;zt:):vtz ,mytyl, Mg Ty, ty,ty ,Tzrg;ty 5
r2rpty, myryt,
9,36, 78, 132,204, 292, 396, 516, 652, 804 ]
2 -1 —1 _
te, maty L, myty, t
233 Hrgg (my,r2) myryl T2 i Mty lmy YTz z
mors tty, rety
[9,37,77, 132,204, 292, 396, 516, 652, 804 ]
2 — 2 —1 a—1 2 -1
2234 Hsg1 1 - mzizyTythzx »Taity,mZT‘x ty, ity T Tty
mayr ty, rSrpt,

3 1 7,1 =T
magty, 7oyt Mayty, rety, 7St smapryt
2235 Hgpy 1 mayry T Ty e 0 YR TR T2ty Tty

rz ity mgrz i1
19, 38, 76, 132, 204, 292, 396, 516, 652, 804 |
mars Vg, r2rpt Tl myty, mar s Lt 1r2p,0t
r2rpt,, Mgt
5 = ) —T T2, ;-1
P2 rpta, mapts &, roty, mpr o Yty mpt, L, r2rgt
37 Hygs (my,rz) sza?l 3 zte, Mty e yrmery ty, mg yTET oty

rirgty, mgret,

40

[9,32,72, 128, 200, 288, 392, 512, 648, 800 ]
2238%, 2239%, 2240%,
[9,33,75, 132,204, 292, 396, 516, 652, 804 ]
2241%,2242%, 2243%, 2244%, 2245%, 2246%, 2247*, 2248%,
9, 34,76, 132, 204, 292, 396, 516, 652, 804 ]
2249%,2250%, 2251%, 2252%, 2253%, 2254*, 2255%, 2256%, 2257*, 2258*, 2259%, 2260*, 2261*,
2262%, 2263%, 2264*, 2265%, 2266, 2267*, 2268*, 2269%,
[ 10, 34, 74, 130, 202, 290, 394, 514, 650, 802 ]

2 2 -1 2 2 2,—1
o X ryta, Tite, maty T, rIty L, roty, It
2238 Hya9 (my,r7) i =1 2,1

roty, my

myty, mztz_l, Mytgl, myty, mytgl, rzrztz,

239 H (M, mz) r2 Y
50 v z maraty, maprzt L rats ]
—T —T 2
Magte, met L, maty, myt L, m Jrirats,
2240 Hggo (ma) r2 e, T vy vz

t Tt

—1
marg e, r2e0 1t r2e 7

[ 10, 35, 76, 132, 204, 292, 396, 516, 652, 804 ]

; 2 2,— 2,—1 —
9 itg, Ty te, Taty L, Tyty L maty, myty
2241 Hggo (mg) rs t_Jl 2, 2t_J1
Moty =5 Tytz, Tpty
2ty magty, myto L, magto L magty, myto L
242 Hggo (ma) 2 zte, mate, myty =, mety =, maety, myt, =,
z mets L r2t,, r2¢ 71
Yy Yy xtz
. 2 2, —1T —T 2, —1
2243 Hssg 1 ms itg, ryte, ryty Ty maty T myty, Tot o,
ty,myts Lt L
2,—T —T 2 2,—T
s Hiso j )2 ta, TSty ity TSty by, TS
z ty aTyTztz Moty
2,—1 ,—1 2 2, -1
2245 . ) N ba, TSty by TSty by, TS,
503 Tz =1 .2 t 2,—1
y o TyTatz,Tyty
246 Hay 1 2 rgrzt:,i-, rets, 7‘57*11t;1, r;lt;l ymagty, rnztgl,
myty b omats, ity
—T —T —T
47 Hgor . 7'2 mﬁt;i,lmy;z,mztx Lrnytm ,mzty,mmty N
= myty S ryTztz, maty
—T —T —T
P Magte, Myte, maty T, myty T mety, mat,
2248 Hgag 1 rZ -1 .2 2,-1 Y
myty toreraty, rits
[10, 36,76, 132, 204, 292, 396, 516, 652, 804 ]
2 2 -1 ,2,—-1 .2 -1
2249 Hrao (mys 2 ; rote, Tote, maty Lo rityt rZty, mat ot
iz r t,z,mztfl,r2t71
- —1 —T —T
2 2 ity, Myte, Myt =, mgt,, ,'ml-ty,myty N
2250 Hgog (ry? Tz mot—1 22 1
xty " TyTztz, T2ty
—T —T 2 —T 2
myty, mgt, ~, myt —,roty, mgt, T, rrrats,
2251 Hygo (my,mz) r2 ylre, Mty yte zty Mty yTztz
Mmarztz, MmaTat, "~ Tat
2 2 —T 2,—T 2 —
s Hoso (mysr2) ; rytm,rztmz,mztml LTSty Lrgty,maty
MmgTzty, Torzt, T, mgrat,
> W] —T 2,—-1 .2 o1
2253 H (my, 72) i ryte, rytn, maty oryty T ity roty
> 750 Yy Tz m 2 —1 —1
xTztz, 72Tt ,mpryt
2 2 2,—1T 2, —T 2 2,—T
254 Hgos (7*32/) 7‘2 rétx,rytm,rwtz ,ryltx ,'ryty,rzty N

rytzjl, r2raty, oty
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Nbr.  gr Ne H; L m X
2,—1 ,—1 2 2,—1T
t t t ty,t t
2255 Hg11 (mz) Tg a:szQx sty Tz y_, yrTzly
ty ,TyT‘ztz,szztz
—T —T —T
2256 Heao (mz) - ma:ta:al"by;zxma:tz ymyty, ,Nthy,Tnzty N
my ; ,rurzfz,mwrzt7
2 ztz,r tﬂ,r te ,7‘ ty ,rflty,rf_,tgl
257 Hggz  (ma) Tz 2,1 b
r2t— ,r tz,r it
Z 4 —T 2,—T
»%  Hgas 1 . ity ity Z,zty,rlzty,zty lrzty ,
'nL:,;'r'ztz,r,urzt; ,mgraty
T —1 2 T
2250 Hesa (my) e mzltz,rytm Q,mzlti LSSty myty, maty
2260 . . m itg, rote, Tyty o maty L, myty, Tty
370 'z mats, r2t"1 +—1
vytz, Tt > My
2 2,—1 —T 2,—T
2261 Hgrg 1 ms ryte, maty, vty z o Myty, TRty T,
maraty, Tarsty 1
T2ty myty L, mapty, myto L, mgt L r2rat
262 Hggo (mz) r2 Zre TYe ) TRV Ty 2 ey 0 Ty TERE
= mar; tta Tty Tyt
2, —1 ,—1 2 2,—T1
2263 Hago . 2 to,Toty ity oty ty, Tty
z t_l,r2rztz,it_1
- 21/ T 2 2 T
064 H 1 2 ta, Tty Taty T TRty ty, TRty
503 z t17177‘12;7‘ztz>r'ut’z 1
2 2 —T —T
rirgty, rety, rorpt N
265 Hgqqp 1 r2 Ty vy
r2tl 12t r2t
Y i y'z
2 —1,—T
rerety, rety, T t,
2266 Hy11 1 7'3 2 z1z Zw ” mel‘t
raty ity ot
267 u L 2 rﬁrxtm,rmtm,r;lt;l,mmty,mytll,mmtgl,
541 z nzytgl,mztz,itz_l
—T —T —T
B Mgte, Myte, mgty &, myts ©, mety, mgt
268 Hggr 1 Tz mt=1 20 g i1 Y
yty TyTztz, ity
—T —T —T
2269 Hgo i r2 Mmyty, maty, =, myt, ,m$ty,7nyty,mzty
529 z mgt=L r2rot, r2p 1
Yy y 2E Yy z
[9,33,75, 132,204, 292, 396, 516, 652, 804 ]
2270%, 2271°%,
[9,34,77, 133, 204, 292, 396, 516, 652, 804 ]
2272%,2273%, 2274%, 2275%, 2276%, 2277*, 2278%, 2279%, 2280%*, 2281%,
[9. 35,77, 132,204, 292, 396, 516, 652, 804 ]
2282%,2283*, 2284*, 2285%, 2286*, 2287*, 2288*, 2289%, 2290%, 2291%, 2292%, 2293*, 2294*,
2295%, 2296*, 2297*, 2298%, 2299%, 2300*, 2301%,
[ 10, 35,76, 132, 204, 292, 396, 516, 652, 804 ]
-1 .2 2,—-1 2 -1 .2
20 Heys (ma) 2y mzmtgﬁ,mmztm l,rzzrzt,y,lrwiy criraty torits,
Y rorgty, 2tz r2rgts
—T
2 Mmpty, myty ", myty, merety, myt,’ :mq:T‘zty ,
2271 H my O
650 (ma) y T 1n1r;1t1,7n1r 1t_1,7"2t 1
[ 10, 36,77, 132,204, 292, 396, 516, 652, 804 ]
wn H, ) 2 r2tp, r2ts t mary ey myty, marg Tt my et
i — —
22 z merets, merets L, mat
2 2, —1 2 2 — 2, —1 2
w73 Haoo N rzrm Tgtz,r ty ;:yrgtg,lTmity ,T:Ety ,ryrztz,
z ratz TyTat; L rats
- = —T 7T =T
2274 Hsgo N mare itg, Mgty ~,mayry Tty Ty f » Mz Ty
mzrjltz,rzt*l,mzv lt*1
2 — T 2, —
275 Hggo 1 Mg 2TERE TRl maTy Tty Thty
mary Tty rito T mapr Tt
” —T N L 1
276 Hsso 1 mare Ltzl,mxtzl,mlyty,7zty,7nyty s Tt N
rr bty e i ma it
2 —T T
077 H 1 [ Tzrztz,mztz ,m:yty,rzty,myt,y , Tt N
580 =Tz Ta, =11
z tz T s Mz
3 = = - )
2278 o 1 o maty, ryraty mary Lty ity rirg
561 = m 'r*lt it71 7‘27“ t71
z zv il
Mgty roT 1m raty, oty L mgraty |
279 Hspy 1 - a: z, TyTaty T myty, Taty, s Mo Tty =
T tz,mzr
2 —T —T 2, —
2280 H 1 . 1n1tw,ryrwtz Mz Ty ty,thy
557 TR T ek T U L S S et Sl
zTyp tz,rpty " mary 7t
2 —TI —T —
281 H 1 — mmtﬁ,ryrﬁtx ,myty,rz y,myt,y ,rzty
578 CR S U P T |
r tz Ty s Mz
[ 10, 37,76, 132, 204, 292, 396, 516, 652, 804 |
; 2,—1 .2 2 -1 2
2 Heuo (ma) 2 1t2‘7;,1‘$tm2,7*z7‘»,‘ty, }J ,rzrmty , T2tz
Y rirgptz, Tot I8 rxt
2283 Hggg  (ma) r2ry rrats, 73"1% TorZroty, rity t riraty, L rs,
v r2rgty, 2t r2rgts
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Nbr.  gr Ne H; L m X
. 2,—1 —T —T
it rot mayt mgret mqyt mgret
284 Hgso (maz) rore T mE Y L Yy Ty e
mgry tz,mgry, Tt ,r,utz
2 2 —T —T —
rirgt rirgt ymyty, megrgt mayt ymgprgt
2285 Hgso (mg) T%,’"ac z :L‘iccv zTx 171 7y1y 5 f wty, Myt, zrzty
mary Lty mary bt r2e 7
—T —T —T —T,—T =T
o tte, et T o maer Tty, Myty, mgr_—t ,moyt N
2286  Hygo 1 r2rg z txoTEty sre vy Ry eta ty vy
MmeTgtz, Meret ~, mat -
—T —T 2 2 2,—1T 2
r by ret T re ety ot L Pt rPrgt,,
287 Hygg 1 r2rg g ey Ew oy e Ty Ty Ty EE
ratz, rarpty L rgty
2 — 2 2,—1 2 —1 2
roret myret rirgt rot rirgt rot
2288 Hgus (ma) r2r g:z T 2z_zlx2» z_acly, zty TZTaty L Tptz,
Y rirgty, it , Tt

5 —T —T —T
rrrgt myryt maoyt Mg Tety, mqyt mgrget N
2289 Hgso (ma) T%ﬂ‘m yrx ai» zTxly 17 {; y21 a:l xly yty s Mmaraty

mary Ytz mery et r2e s

z ; T, 2, -1,
rirgty, ity yTErxt, Ty ity
2200  Hgsy 1 mary g s ziwhy z

r2rpty, it L r2rgt

2 i— 1 2 2,—T —

reérpty, it TSty My Tpty, TSt ,mgrgt )

2291 Hg7o 1 mary VIR S SL A Ty
MgTy bz, Mgry ~t

utz
2 it 1 —T 7,1 S e
rirwte, ity s mary by, rRt s mar st ity
2292 Hsss 1 mayre rrf Ca e pTETe Ty Pty z ty z
ZzTy tz,rity " mar Tt
P2 rpte, it L, myty, roty, myt, L, rot. T
2293 Hy7g 1 mare Frater ie  myty, by, Myty T ety
ry bz, Tyttt mat
i gty T —T1 2,1 —T,—T,2
204 Hpg 1 mar o, Ty oty S mzTy ‘yv%i% ymeTy Tty Ty Tpta,
560 zTx mor—1y t2,-1 0o T
2Ty tz, Ty ,maTy
2 Zrpt, 1 —T 21 —T,- T ,2
295 Hsgy 1 mary  TETEtETyTaty marg ty rotyTiomargtty T rits,
mz?":ltzﬂ“.%t_l,mzr:lt_l
ity r2rgty Lo myty, raty, myto L rpto 1
229  Hggg 1 myrg @y ety myty, Taty, myty ety
7‘3 tz,rv,z t ,1mzt ; ;
2297 Hsgo 1 marg szlmtm,@lmjf ,myjfyrwty,nlyty sraety
T tzﬂ‘g t 1,mjt — .
2298 Hgsg 1 M Maty, ryTaty s raTaty, ity T, Tty T, ity
r2rgpty itz L r2rgt !
T -1 .2 —_T———T 35T
299 Hggy 1 mary ot TyTly gty merg ity L2ty 1
2ty mars Yty r2rpts !

Mate, Torgty L, raty, maraty, 7-315;1 Moty L

2300 H 1 myre Y
576 P mgrg Uz marg Lig L r2es
mgty, rzrzt_l,m:ytyv rrty, r2ty L mgret, T,
2301 Hgpp 1 marg e Ty e ts YT zty y
ro Yty maty, mpr 1t

[ 6,24, 64, 130, 207, 289, 396, 519, 649, 804 |

2302%,
[6,24,65, 116, 179, 260, 354, 467, 593,734 |

2303,
[7, 29,70, 134,205, 289, 398, 517, 649, 806 |

2302 H3gs 1 7‘37‘;3 T%T‘ztw,T‘;sz_ltx_l,T?/thy,T‘ryT‘xt/y,TgT‘/yt,Jl,T‘%T‘ztz
[7,29, 71, 119, 188, 269, 368, 481, 609, 752 |

2303 Hzgy 1 r2re  rZrote,r Lor2raty ryraty vy e gl ey oty
[ 6,24, 56,98, 153, 222, 303, 396, 503, 622 |

2304%,
[6,24,57, 101, 158,228, 310, 405, 513, 633 |

2305%,
[7,29,63, 110, 172, 249, 338, 441, 560, 691 |

2304  Hsgg 1 r2rg r%rz te, ryTots, r%rz ty, T ryTats, Ty
17,29, 64, 112, 175, 252, 342, 446, 565, 697 |

2305 Hggg 1 r2rg r%rztz,ryrzt,z,r%rzty,Tirytgl,rgrztz,rglrgltgl

43

(8,30, 73, 135, 210, 296, 397, 516, 652, 804 ]
2306%, 2307*,

8,31, 73,129, 200, 288, 392, 512, 648, 800 ]
2308%*, 2309*,

[8,31,75, 134, 205, 292, 396, 516, 652, 804 ]
2310%,2311%,

[8,31,75, 136, 209, 294, 396, 516, 652, 804 ]
2312%,2313%,

[8,31,76, 137, 208, 293, 396, 516, 652, 804 ]
2314%,2315%, 2316%, 2317%,

[8,32,73, 128, 200, 288, 392, 512, 648, 800 ]
2318%,2319%,

[8,32,76, 132,202, 290, 394, 514, 650, 802 ]
2320%, 2321%, 2322%, 2323%, 2324%, 2325%,

[8,32,76, 133, 204, 292, 396, 516, 652, 804 ]
2326%, 2327*,

[8,32,77, 135, 205, 292, 396, 516, 652, 804 ]
2328%, 2329%, 2330%, 2331%,

[8,32,77, 136, 207, 293, 396, 516, 652, 804 ]
2332%,

[8,32,78, 135, 204, 292, 396, 516, 652, 804 ]
2333%,2334%,
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Nbr.  gr Ne H; L m X
[8,32,78, 137, 206, 292, 396, 516, 652, 804 ]
2335%,2336%, 2337, 2338%,
[ 8, 33,76, 131,202, 290, 394, 514, 650, 802 ]
2339%,
[8,33,77, 135,207, 293, 396, 516, 652, 804 ]
2340%, 2341%, 2342, 2343%, 2344*, 2345*, 2346, 2347*, 2348*, 2349*, 2350%,
[ 8,33, 78, 134, 204, 292, 396, 516, 652, 804 ]
2351%,
[8,33,78, 136, 206, 292, 396, 516, 652, 804 ]
2352%,
[ 8,34, 76, 130, 202, 290, 394, 514, 650, 802 ]
2353%, 2354%, 2355%, 2356, 2357%, 2358*, 2359%,
[ 8,34,78, 133,204, 292, 396, 516, 652, 804 ]
2360%, 2361%, 2362%, 2363*, 2364*, 2365*, 2366*,
[ 8,34, 78, 135, 206, 292, 396, 516, 652, 804 |
2367%, 2368*, 2369*, 2370%, 2371*, 2372*, 2373*, 2374*, 2375%, 2376%, 2377*, 2378*, 2379%,
[9.33,76, 135, 207, 293, 396, 516, 652, 804 ]
: 2 —1 —1 1
tx, ta, t s ty, myt B t B
206 Hggp 1 marg 8 TET@le Moty T Myty, Myty s Toty
maty, ro i1
2 —T —T —T —T
2307 Hsrs B o mmtm,rgvimt_xl Smgty L myty, myt s ety
matz, T "t
[9, 34,75, 130, 202, 290, 394, 514, 650, 802 ]
2308  Hggo 1 mary ’"erztzv mwtifl »lfﬂz'fgltyv raty Lomary
Myt Tty mary Tt
) —T = = T —T =
2309 Hggy 1 S mmti,lryrztw ;Tlnitit ,MzTy ?J’thy s MzTy,
mary Tty marz Mt
[9.34,77, 133,204, 292, 396, 516, 652, 804 ]
: 2 —1 —1 -1
210 Hsgo ) S nxl,rzrxtalc,mlmtm craty, mytyt et
Ty Tty o Tt
Mate, rorgty L mpty L, raty, myt, L orgty 1)
2311 Hgog 1 mary PR ® v v
rr Yt et
[9. 34,77, 135, 206, 292, 396, 516, 652, 804 ]
ity P2rpte, mats L omar Ty, r2e 1 p2
2312 Hsgo 1 - bac 5 zlz 1»2 zlx yMzTy Tty Tty Ty Ttz
mary Tt P2t
—TI 2, —T 2
ta, t t L rlt,,
813 Hggy 1 marg T TyTELw Tty o Tatz
mar, “tez,Tit
[9, 34,78, 135, 205, 292, 396, 516, 652, 804 |
it r2rpty, r2rgty L myty, myt; L gt L
2314  Hzgg 1 mara @y TrTete, Ty Taty T myty, myty T Taty
maty, rz it L
vztzs Tp Tt
2 2 —T —T 2, —T1 T
2315 H571 1 R TmitmyryiwltI,imxtz ,myty,rzty ,mz'rzty N
maty, mgry it
2 —1 —T 2, —T —
te, ty Tsmaty T, myty, it T, ty s
816 Hgpy 1 marg @ TyTwhe o Ete My by ety o Mt
Moty mery Tt
2 — —T —T —T
2317 Hgrg 1 mare TyTzf:c,T}sziw sty s myty, myt ot rety
maty, r Tt
[9. 35,74, 130, 202, 290, 394, 514, 650, 802 ]
2 -1 2 —1 —1 2,—1 —1,—1
2318 Here 1 mare TZTxty, ity ,Tz:wtxl s Mz Ty ty,rzty s M Ty ty
555 — Zq,=
mary Tty marz bt
2 2 —T —T — 2,—T —
2319 Hggg 1 - Tzrztaivathm imﬁtm s My STgty amary
marz Yty marT s
[9.35,77, 131, 203, 291, 395, 515, 651, 803 ]
2320 Hegs . o itz,it;l,rﬁrztgl,mzrglty,rgty*l,mzrglty*l,
mzr:ltz, mzr:lt_l
- P V) =T —T o, —1T ——T
2301 Hsgo 1 mare 1tz,izrztz,ryr;zlt17 s Mz Ty ty,rzty s Mz Ty
marz Lty morz 1t
: 2 —T —T —T 2, —T —1T,—T
232 Hpgo 1 —— zt,z,r,ylrwtw ,mwltx l,mzrw ty,Tmty s My, ty N
mayrz Yty morT s
2 2 —T —T —T i — 1 2 —T
303 Higr B o Tyrmia:,i,ryr;-tw _,Ina,;tz smarg by, ity rirgty
mar, “tz,rIrpt
2 —T —T —T i—1 2 —T
304 Hsor | o m:,;tz,lryrg;;m ,mlg;tm smry by, ity r et
mary Tty rIrety
2 2 —1 —T —T 2,—1 —
2325 Hssr N mare ryrxtx,ryrztz l,mztz s M Ty ty,rzty y Mz Ty
mayrz Yty morT s
[9,35,77, 132, 204, 292, 396, 516, 652, 804 ]
2 =1 2 -1 —1 —1
2326 Hsra ) — rz7‘lg;tw,1tz criraty torgty myt ot gt
ro bty e
2 T —T —T
2327 Hggo 1 mare Tz_rlztz»r T sraty, myty L Taty
T tz, T
[9. 35,78, 133,204, 292, 396, 516, 652, 804 |
: 2 2 —1 —1 —1
2328 Hsso n mare ziw,rzrxj,{,i%rxtx ,rwty,myty ,rwty s
rztt, e
—T 2, —T1 —T
t ) ty, t s t, B
2329 Hgyy 1 mayrg @z o TEby, TRty T MaTaty
—T 2,—T —T
t £ t 1,
2330 Hgpp o 1 marg Tty Taty o maTaty




134

Art Discrete Appl. Math. 4 (2021) #P2.04

Nbr.  gr Ne H; L m
) ) = = —T =T
t t t t t t
2331 Hgrg 1 - ry_rlz :c»iylrz_% sty T Taty, myty T Tat,
Ty Ttz Tt
[9.35. 78, 134, 203, 292, 396, 516, 652, 804 |
2 -1 -1 2,—1
mgty, et ,mgt myty, rety, 72t B
2332 Hg71 1 mayre ftl yztl = xbtg o Mylty: Moty Tzty
T tz Tyls
[9.35. 79, 132, 204, 292, 396, 516, 652, 804 ]
1,2, ,—1 -1 1
crirgty Y rpty, myt L gt
2333 Hg7g 1 mary ,71?1 x Yy Myty y
x
=T =T = =T
t t t t t
2334 Hsgg 1 marg af »I"z x Txly, My y s T y
—1,—
[9. 35, 79, 134, 204, 292, 396, 516, 652, 804 |
; 2 2 —1 -1 2,—1 .2
2335  Hzgp 1 eyt TETmbm, vy Taty T marg Tty rity T rpts,
o morz ey, 2t 1
) ) =T —T .2 ——1 .2 =T
rErgty, TaTet L, mpt ,rSty, it s ryTaty T,
2336 Hgg 1 mayry ey e e z'y ty zTety
rZty, rorgt
) =T —T .2 PP . S——
Mpty, Torgt T, mat L, ity it rirgt
2337 Hggy 1 marg o QYT Tt zty Pty o TZTaly
rhtz, rIrgt
P 2T =T —T o1 .2
2338 Hgsy 1 ey TyTETE TyTEty Mty mary Ty, ryty t rats,
mzr,fliz,rgtfl
[9.36. 76, 131, 203, 291, 395, 515, 651, 803 ]
2 -1 -1 - 2 -1 ,2
mgty, 5Tt ,mgt , M ,rorgt s rots,
2339 Hggy 1 marg rrre Ty I/Zx 7110 x 2Ty bty TrTaly ztz
marz tty, rZrgt
19,36, 77. 134, 205, 292, 396, 516, 652, 804 |
; =1 .2 ,—1 2 2,—1 -1
2340  Hgpg 1 e 7't274t’1t1 ’T_zlrf_tf sty ritgt ma gt
T z, Mg,
Y x z
5 71 2. -1 ,2 2,1 T
2341 Hzr7o 1 - Tz’Itacv”gi vlsziz yrIty, Ity s marety
r%iz,szm ltz 1
) ——1 2. . —1T =T =T
itg, ity L, Torgt T, myty, Myt Tyt
2342 Hg7y 1 mare T z Z,f z yly, Myty wty =
maty, rr Mt
T — —T —T —T
T s rirgt; s Mgty , myt , Tt N
2343 Hgryg 1 mayrg z M et yly, myty zty
maty, Tzt
: p) =T =T =T =T
itg, TEaTpt s L mpt L myty, myt ot
2344 Hsgo 1 myry oy T o e Yty Myty > Taty o
Mmayty, r, "t
W5 Hsso i s 1'37'ztz,:'§l7'ft1;1,1nzt;1,1nyty,'m,ytgl,rztgl,
maty, T, "t
) ) —T —T .2 7,1 —T
réirgty, roret T mgt T rity, rot ,mgret N
2346  Hgrg 1 marg y oy T 'tz 2ty Tty zraty
rotz, maory Lt
p) =T —T 2 7,1 =
Mpte, Torgt, T, mpty ©, Toty, T2t L mprgt, T,
2347 Hgrg 1 mare 2“” oo Ty f1z71 iy Zty Tzty zTxty
rotz, mgry Lt
p) =1 =S 2,1
248 Hgrg 1 mare mItZ_vlryTz;x _»17":% ity maraty, rity
n;zrz tzérutz1 T .2 )
rErgpte, ToTgt, Myt C, TSty mgrgt, T, Tot,,
2349 Hgrg 1 mayre yrwine Tyte e 2 Mete o Tty ety o TytE
rr;mrz tzz’ruti T 7T
rErpte, roret T, mapt T mgyty, rpty, rSt T,
2350 Hy7q 1 mare lillt x> 21;711 T zty yly, Tety, mrty
Tx tzsTyly
[9.36. 78, 132, 204, 292, 396, 516, 652, 804 ]
2 -1 -1 —1
Moty r2rgt ot omat L myty, raty, mprgt; L,
2351 Hg71 1 mare zrE TyTele s ety yty, Taty, moraty
ro bt mer e
[9.36, 78, 134, 204, 292, 396, 516, 652, 804 |
2 -1 -1 —1 =1 .2
2352 Hggy 1 mara mziivlryrztfl»mztz smary Tty ity rZts,
mar, "tz it
[9.37. 75, 131, 203, 291, 395, 515, 651, 803 ]
; =1 2 -1 2 =1 .2 -1
itg, it~ ,rorgpt T, rrgpty, it s rirgt N
2353 Hgs1 1 mayrg N Zrazty, ity ZTaty
rirpty, rirgt,
3 Y —1 2 —T .2 ——1 .2 =T
rirgte, it L, rorgt L ety S rirgt oL,
2354 Hggy 1 mary g TE E zhEtys thy zTety
rirgty, rirgt,
: —1 . 2. ;-1 ,2 T 1
ta, it t t t t
2355 Hgsq 1 mary 7'2::,7' x ,27‘27‘1 % s TzTaly, TyToly = 2tz
rirgty, rirgpt,
p) ) =T —T .2 ——1 2 =T
2356 Hss6 1 mayre rgrztz'Tngtz sty T, TEraty, ity T ooty
rlrgty, rerpts L
) = —T 2 ——1 2. .1
Maptg, Torgt, T, maty ©, Torgty, it rirpto T,
2357  Hgsg 1 mayrg T Ty v =t zTwty vy zTaly
° r2rpty, r2rpts L
ztz, x
p) =T =T 2 T -1
Mgty, Torgt C o mat L rirgty, rorgt L ity
2358 Hgsg 1 marg AR T ZTaly, TZTrty z
rirgty, rirgpt,
p] T =T —T pj —T .2
2359 Hpgy 1 marg TythC:Cl’7y7520tz ,Inztz imarg ty, riraty L rits,
mzry, tz,rirat,
[9.37. 77, 132, 204, 292, 396, 516, 652, 804 ]
) =1 .2 -1 2,—1 —1
itg,it, ~,rsrgpt smgrgpty, rot ,meret N
2360  Hgro 1 mayry A 2T zrety, Tzty zraty

marg Yy, marz e 1
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Nbr.  gr Ne H; L m
] T =T 7,1 =T
rorgty, ity L, Tergt s b mpraty, Tot s Mgt L,
261 Hgpg 1 mare 2TENE Vg o TETE 2ty v
mgr, “tz,mgr "t
2362 Harg 1 — rirztz,rgrztgl,mzt_l,mzrrty,rgtgl,mxrztgl
) zlx — — —
magry Yy, mprz i1
2363 Hsrg 1 I mmtz,r?jrﬁt‘;l,mﬁt‘;l,mﬁrzty,rétgl,mmrwt; ,
zTx
° mar= iy, mgrz et
Mapte, T2rgt L, mpt. Y, roty, mgroty, Meret, 1,
2364 Hsyre 1 mare TrE Ty T 4 z Yy ety TR T by
Mg tz,nzzr;lt_l
] PR =T =T =T
P rpte, TaTgty Mty L, Mg Tpty, merety T, mery ts,
2365 Hszg 1 mere YO S Y
T x “z vy 'z
) T =1 =T =T
2366 Hg7q 1 mare Tynvtxyrym:tlz ylmztz smyty, Toty, merety
rolty mpr s
19,37, 77, 134, 204, 292, 396, 516, 652, 804 |
o ae—1 2 . —1 .2 =1
itg, ity L, r2rgt o L r2rgty, it L, ity
2367 Hys1 1 mare T;T tﬂﬁ itjl Tiw zlehys thy z
ztz,
] w1 2. 1 .2 1
rirpty, it rlrgt T2 gty it it
2868 Hsgy 1 . Tgrztx,ufl, STaty s rETaty, ity ity
Ttz
3 ——T 2. ;-1 . —T 2. ;=1
rirgty, it ,reret s ity ,rerget N
2369  Hgg 1 mayre itzz Tsztf ziete Y zTwty
=1 2. -1 =T T,—1 .2
itg, it srorgt, smar Tty , ot ,raty,
2370  Hyss 1 mary mmr*%t Tz2tw71$ 2le "y Tzty bz
zTp tz, T2
pj 71 2. T —T 7,1 .2
gty it L, Torpt o L mar, Lty rat L ret,,
2371 Hsgs 1 mayrg Y:T_H zﬂt—zl K z Y Txty x
2Ty tz.TZ
wn Hggs 1 o Torpte, ity L rergty ety raty Lomars Tt T
- zlx E E
T%tz,mer_lt_l
1373 Hsgo i — it;,;,rﬁrwtgl,7n,,t_1,'mzr;lty,ritgl,ritz,
o T marzley, r2e1
pj T T —T —T T,—1 .2
B Hseo . mary  TETEtETyTely Lmatyimarg ity rgty i rgts,
marz bty r2e 71
2375 Hseo L o rﬁrxtm,rérmt; ,mmtgl,rét7j,rét;l,mzrgltgl,
zTx
rgtz,mzr:lt_l
V] T 1 =T 2 ——T
rorgte, TATgty L, mpty L, rargty, ity L, ity
2376 Hpsg 1 mayry Tgrztz it.[l = = z v
2377 Hgsg 1 N mate, Taraty omaty L rirgty, ity 1 its,
zTx
r2ppty, its )
3 pJ T T ;. -1 2, 1T
PErgte, Tarpt, Ty mgt t, ity it L, roergt,
2378 Hgpg 1 myry oy Ty e Rt Y 2 %y
ity, T2t
) P =T —T ——1 .2
t t t ty, it t
2379 Hggy 1 mpry  TyTEiETyTm s imaty s mary by, it rits,

mzr:ltz,it_

v}

8,29, 69, 128, 203, 292, 396, 516, 652, 804 ]
2380%,

(8,30, 69, 123, 193, 279, 381, 499, 633,783 |
2381%,

(8,30, 71, 128, 200, 288, 392, 512, 648, 800 ]
2382%,

[8,30, 71, 130, 204, 292, 396, 516, 652, 804 ]
2383%,

[ 8,30, 73, 134, 207, 293, 396, 516, 652, 804 ]
2384%, 2385%, 2386*,

[8,31,70, 123, 193, 279, 381, 499, 633, 783 ]
2387+, 2388%,

8,31, 73,129, 200, 288, 392, 512, 648, 800 ]
2389%,

[8,31,73, 130, 202, 290, 394, 514, 650, 802 ]
2390%, 2391%, 2392*, 2393%,

[8,31,74, 132,204, 292, 396, 516, 652, 804 ]
2394%, 2395%, 2396*,

[ 8,31, 75, 133, 204, 292, 396, 516, 652, 804 |
2397%,

[8,31,75, 135, 206, 292, 396, 516, 652, 804 ]
2398%, 2399%, 2400%*,

[8,31,75, 135,207, 293, 396, 516, 652, 804 ]
2401%,

[ 8,31, 76, 136, 207, 293, 396, 516, 652, 804 ]
2402%, 2403*,

[8,31,76, 137, 208, 293, 396, 516, 652, 804 ]
2404%,

[ 8,32, 74, 130, 202, 290, 394, 514, 650, 802 ]
2405%,

[ 8,32, 76, 133, 204, 292, 396, 516, 652, 804 ]
2406%,

[8,32,76, 135, 206, 292, 396, 516, 652, 804 ]
2407%,

[8,32,76, 135, 207, 293, 396, 516, 652, 804 ]

2408%, 2409%, 2410%, 2411%, 2412%, 2413*, 2414%,

[8,32,77, 136, 206, 292, 396, 516, 652, 804 ]
2415%,2416%,
[8,33,75, 130, 202, 290, 394, 514, 650, 802 ]
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ar Ne H; L m

2417%,2418%, 2419%, 2420%, 2421%, 2422%, 2423%*,
[8,33,77, 133, 204, 292, 396, 516, 652, 804 ]

2424%, 2425%, 2426%, 2427%, 2428%, 2429%, 2430%*, 2431%,
[8,33,77, 135, 206, 292, 396, 516, 652, 804 ]

2432%,2433%, 2434%, 2435%, 2436%, 2437*, 2438*,
[8,33,78, 135, 206, 293, 396, 516, 652, 804 ]

2439%,
[9,32,73, 131, 204, 292, 396, 516, 652, 804 ]

2 —1 ,—1 2,—1
tg, ToTgt toh myty, rot
2380  Hygpp 1 r2rg T TTrte ot vy Taty
roty, mat,
[9. 33,72, 127, 198, 285, 388, 507, 642, 793 |
2 -1 -1 ip—1 -1
2381 Hags 1 2ry tx, Tty T, ,lmZthy,ity s Mgty T,
Mmayrgty, myrgt,
[9. 33,74, 130, 202, 290, 394, 514, 650, 802 ]
2 —1 1 ,.—1 2,—1 . —1,—1
te, rsret, s Ty ty,Tot T s
2382 Hygy 1 r2rg A z W Tzhy Tz ty
® Tty oty !
[9, 33,74, 132,204, 292, 396, 516, 652, 804 ]
2 —1 ,—1 ,2 —1 —1
tg, rorgt Tt ety it L my gt
2383 Hggy 1 r2rg Toretwte, o tw 2 Ta iy My Eraty
mayrgpty, 1t
[9. 33,76, 134, 205, 292, 396, 516, 652, 804 |
to,r2rpt= =l gty mer -t my el
2384 Hayoz 1 2ry w Ity g o myty, Marg ty L myty
mgrpty, mat
—T —T —TI,— 1 2,1
2385 Hyiy 1 7‘27‘1 Mz, tz,wimtw s My ,myty,rzty y Ty
rety, mat
=T —T —T,— 1 —T,— 1T =T
2386 Hato B TZT: mary tm,mmt:lt STyt myty, mery St my
MmeTetz, Myt
[9. 34,72, 127, 198, 285, 388, 507, 642, 793 |
2387 Hago . 2 mzrmtz,itgl,mzrzt;l,mzrmty,it?jl,mzrztfl,
# mzrﬁtz,mzrmt71
-1, —1,-1 2 =
vty ryrete, v, T, Tt T, rrraty, ryrpty, T
2388 H3zg3 1 rgrw y"ztz lilwflglz x yrzty, Tyraty, Ty
ryratz, Ty Tro Tt
9, 34,75, 130, 202, 290, 394, 514, 650, 802 ]
i1 -1 -1 2,—1 .—1
Morpte, ity margt T, Tty rot T T ,
2389 Hygygq 1 r2rg zrate: iy Frate o Te MW Tzty o Tw
z roty, Tt L
[9,34,75, 131, 203, 291, 395, 515, 651, 803 ]
2 —1 1,2, —
2390 Haos 1 2y igyrzizltx2 bz, yTyTaty, Mergpty ©, mzrgts,
7‘1/7‘ztz ,’V‘mtz
) P -1 2,1 <1 —T
2391 Haios 1 2ry rztI,Tyrth ,izltz ,vnzrwty,zty ,mzr,_vty N
szztz:szmt
—1 =T —T,— 1 1 =T
mayr ty, mgpt, s M T t sMmayrgpty, it ,mayrgt N
2392 Hypg 1 r2rg #lra teoMate M2V e ety vty 2Twty
meraty, MaTxt
B Moty Tte,maty Lomarg Tt rorgty, margt, L oma Tty
29 Hzgs 1 Tz E 2, -1 ,2,-1 Y Y
roret rot
y'xtz o> Tgptz
[9. 34,76, 132, 204, 292, 396, 516, 652, 804 |
2 —1 ,—1 —1 —1,—1
2304 Hyio 1 2ry te, 7Tty ,tals s Mgy Tty Myty, vy ty N
roty, mprety
—T =T = T =T
2395 Hyis 1 7‘27‘: Mz, tz,mmtlw s Mz, s Ty Tty myty, Ty
rety, maret,
=T =T =T =T 2,1 . —
2396 Hars B 7’37'1 mary tm,;nmtm ,mary Ty oty Tty e Ty
roty, Txts
[9.34, 77, 132,204, 292, 396, 516, 652, 804 |
2ty r2rgpt T 2t )
2397 Hyp9 1 rire T vI® B
roty, Toty
[9.34, 77, 134,204, 292,396, 516, 652, 804 |
2 -1 ,—1 ,2 2 -1 ,.2,—1
te,roret, ,t, T, roty, Tt ,rat B
2398 Hggy 1 r2rg G E T e ey Ty ®hy ety
roTztz, TRty
2 mar— Ytp,mpt_ L, myr 1
2399 Hsgs 1 rire i 1 x
mayrgty, TSt
= —T —T =
mar Tty mgt mar, Tt
2400 Hyo1 1 r2ry 22 x 12* _Ilac cMzTe bty ,
rurztz,rwtz
[9.34, 77, 134,205, 292, 396, 516, 652, 804 |
2 -1 ,—1 ,2 2,—1
te, rirgt t roty, ot LT
2401 Hygy 1 r2rg TrizTle e 0z T2y ’
z rmtz,rgtz 1
9, 34,78, 134, 205, 292, 396, 516, 652, 804 ]
2 —1 1 —1
te, to, roty ty,
24020 Hypgp 1 r2rg Tt Ty tw TE MYty My
Mmerpty, mat,
T2tg, Ty Ltg, Tty L, myty, mgry 1
2403 Hyog 1 r2rg i@ T tE T e ®
mayty, mayt,
[9. 34,78, 135, 205, 292, 396, 516, 652, 804 |
2 2 -1 . —1,.—1,—1 2 2 —1
rorzte,roryt v, Tr_ Ct T, rorat TyTety, roryt
2404 Hsgs 1 r2rg Fezve vty Tz e y EIY YT T Ty y o
rorztz, TETyt:
[9.35.75, 131, 203, 291, 395, 515, 651, 803 |
2 —1 1,2 =1 —
te, rorxt roTrpty, it mzrgt
2 s TETxty s > zty, »MzTy »
2405 Hggyq 1 rirg ;Y Y Y

margty, T2

Praty




K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid 137

N H;j L m X

gr
[9,35,77, 132,204, 292, 396, 516, 652, 804 ]
—1

te, r2rgty 2

-1
Zty

ctp b marg Tty e T

2406  Hypp 1 rZrg ez
Tety, mgyryt

[9.35,77, 134,204, 292, 396, 516, 652, 804 ]

2 —1 ,—1 1
ty, rsrpt, st yMaTypty, it yits,
2407 Hggg 1 7’37’1 x> T2Tzly © zTaty, 1ty z
it> Y margpty
[9.35. 77, 134, 205, 292, 396, 516, 652, 804 |
=1 -1 ,2 2,—1 . —1,—
Mayrpty, ity L, margt s L r2ty,, r2t L e 1t
2408  Hyyq 1 r2rg Frete e 2rate > Tzty> T2ty Tty
rztz,r,utz
Mo rpte, it L, margt L, mygty, mepr o Lt L myto L
2409 Hyqs 1 r2rg e o xz o Myty, z by o Mmyty
MygTgty, Myt
p) =T ,—T =T 7,1
tg, rorgt t mgry ty, myty, ot s
2410 Hypo 1 r2rg G rETEte o tg 2 TE T T YR T2ty
Ttz marpty
pj ) =T . 2,-1 ,2 T,—T —T,—
rote, roret, T, ot s TEty, Tot s Tyt B
2411 Hy1o 1 r2rg z® flJC z'x 2ty T2ty z ty
rotz, Toty
pj ) —T 2,1 —T,—T —T
it ToTgt r2t L myty, mer s myto L,
2412 Hygq 1 r2rg @t Ty e Tt yty, mary "ty yty
MmgTpty, myt
2413 Hyq3 1 r2ry ’”;zTﬂjltT’mzt;I’mzrazl 1,mzr;11y,myty,7‘§iy1’
z Tutz,mzrmt;
—T = = p) 7,—1
M tye, mgt s M T yroty, Tt
2414 Hyig 1 r2rg ey e 2lz 2ty Tz ’
rotz, Toty
19,35, 78, 134, 204, 292, 396, 516, 652, 804 |
2 -1 -1 .2 2 1
ity Yty rpty L 2ty r2rgt s
2415 Hy09 1 r2ry g'@ e T T ztyr TyTety
z r2rpty, r2t L
yrxtz, TRt
) —T —T .2 pj T .2
Tt r Sty Tot s b, raty, oyt rlrpts,
2416 Hygg 1 rZrg gle:Tg o Twly zty, TyTaty T TyTotz
rotz, it
19,36, 75, 131, 203, 291, 395, 515, 651, 803 |
=1 -1 .2 2 -1 ,2,—1
mayrgpty, it smayrgt T, rirgt rorgt, T, rot
2417 Hszgg 1 r2rg Srrete e o AT o Ty Tty Ty Tety o Taty o
roraty, TaTaty
) =T —T .2 pj —T .2,—1
rote, T, te, Tt T, rorpty, Tt , Tt B
2418 Hygg 1 r2rg g e JE o o Tytetyy Tytety o ety
ootz Torat]
) —T —T .2 pj —T .2
Potp, T Yty Tat, L oty ToTgts L oty
2419 Hygg 1 r2rg oo Te o Ta e o Ty Tty Ty Tty o Ty T b
rorgpty borge]
] T ,— 1 .2 ) —T 2,1
2420 Hzg1 1 Tng t;ﬂ"z’“zf% »fil,ryrxty,ryrzty gty
Tgmtzérymtf T,—1 .2 p) T . 2,—1
2421 Hago 1 7‘37‘@ Tgtz,ryrgtz irxtz ,ryrzty,'ryr:,;ty ,rzty N
rorats, TaTaty
—T =T = T .2 ——T —
Mz, te, mgt sy M7 s TrErpty, it s Myt s
2422 Hsgs 1 r2rg la to @tw 22T y ety thy 2Tty
margts, roraty
=T —T — pj ) T 2,1
2423 H 1 25 MeTy e, Moty T, mary cryTaty, TyTaty raty
401 zrz 2 2 -1
rorptsy, rarpty
[9.36. 77, 132, 204, 292, 396, 516, 652, 804 |
w4 Hyps 1 "2y mergty, ity L merety L maerg Ly mary et my et
z MygTety, Mgrgpt,
3 =T = =T —T,—T =T
2425 Hyoo 1 r2rg rIta, Ty te, Taty ,maTy by, mary Tty myt o,
Mmprets, mprgt
pj —T =T —T —T,—T
rote, T te, Tt s mgpry, Tty, mgT t sMmagrgty,
2426 Hyoo 1 rgrz ztx wl-E zf Ty ty zTy ty zrrtz
maorgt, L, maty
) —T = —T =T, = =T
to, Tergpto Lyt Mg, Tty, mgT s myto L,
2427 Hygo 1 r2rg @ TZTwle oty o MeTy Ty, MaTy hy yty
MmgTety, Mmgryt
) Z —1 2,1 =T —T,-1 =T
2428 Hy04 1 7‘27‘@ Trte, TyTatly T Tty Ty MaTy Tty mery Tty T myt, T,
MmaTetz, MaTat
=T =T = T =T P e
My T, tg, mgt s MT s, Mg, t r<t r
2429 Hyp3 1 r2rg #la oM le 2Tz zTy by, Tyly Ty
”‘actzvma‘,"xt7
—T —T —T,—T —T —T,—T =T
2430 Hatg 1 737.1 Mmzry “ty, Mgty T, mary s M Ty Tty Mo Ty Tty myt
Mg Tats, Margty L
] ] —1 T, -1, 1,2 —T, 1,1
2431 Hgzgz 1 r2ry Tyrztm”"grytzl’ry TL oty L ryTaty, TyTaty, Ty rs b
ryraty, Tyt
19,36, 77, 134, 204, 292, 396, 516, 652, 804 |
. -1 I
myrgpty, i t ymyrgt it ity,
2432 Hgzgg 1 rZrg et | z zraty, ity ©, ity
it7 Y marpts
——1 e ) pj —T . 2,—1T
Marpte, ity margpty L, Taty, Targt T, et
2433 Hgzgg 1 r2rg S et e pmETe e 2ty TyTaty zty
rorotz, Toty
pj —T ,—T .2 T
b, Torgpty Lt L Ta Tty it L, ity
2434 Hggy 1 r2rg R e Ty e Py z
ryrztz Tty
2 p) —1 2,1 —T—
2435 Hgzgg 1 r2ry Tzfalc»ryrztm 1’%1,1 ymaTgty, it ity
it S, myrgpt,
] V) =T . 2,-T .2 p) —T . 2,—1
rote, rrret ,rot yrity, roret ,rat
2436 Hggo 1 r2rg grer TyTete o Txte o Tetyy TyTety o Tely

rir“z, r2t;
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Nbr.  gr Ne H; L m X
=T =T =1, 1 e —
2437 H400 1 2y MaTy ta,maty T mary Tty T, margty, ity
z =1 —1
it ,MyTyt
—T —T —1,-1 ,2 ——T
2 MaTy “tx, Myt~ mayr, Tty T, Ty Tty it yity,
2438 Hggs 1 rirg P21 2,1 Y y
y z o xz
[9. 36,78, 133,205, 292, 396, 516, 652, 804 |
2 —1,—1,—1 2 2 —1
riraty, ryrote, T, TT S TaTaty, TyTaty, ToTyts
2439 Hgzgg 1 r2rg rlectyleles Ty Te ot o TyTER TyTetys Te Ty ty
Ttz Ty ro b
[9. 33,76, 135, 207, 293, 396, 516, 652, 804 |
2440%, 2441, 2442%, 2443%,
[9. 34,75, 130, 202, 290, 394, 514, 650, 802 ]
2444%, 2445%, 2446, 2447,
[9. 34,77, 133,204, 292, 396, 516, 652, 804 |
2448*, 2449%, 2450%, 2451*,
[9,34,77, 135, 206, 292, 396, 516, 652, 804 ]
2452%, 2453%, 2454, 2455%,
[ 10, 35,77, 134, 205, 292, 396, 516, 652, 804 |
; 2 2,—1 .2 —1 —1
itg, Toirgpty, Tot TErgt t, myty, myt
2440 Hgsz  (maz) r2ry @ TaTete Tate T2Te yty, myty s
mwrwtu ,rutz,mwrz t,
> —T 2, -1, ;-1 —T
2441 Hy 1 "2, rota, Ty tasTyty Taty s, myty, mory
22 B myts Y mgret 1
yly > MaTzlz, Mzt,
2 —1 —1T =
rorety, mapty, mayrgt ,mgt s Mmyty, myt
2 Hgso  (ma) r2re v s, T v
MaeTely = Tylz, MaTy ~ 1,
: ) 2 —T —T =T
2443 Hggg 1 —— ”z’ffrzt’”’ryrjlt{’mztm smyty, myto T
rgty i matz, vyt
[ 10, 36,75, 131, 203, 291, 395, 515, 651, 803 |
2 ity r2rgte, ritg L rZrgt sl rvaty, r2e 0t
2444 Hgyg (mg) TETE Py 1 o 5 1
Y rzrztu s ryratzy, Tyt
2 =T 2,—1 . -1 2. 2t 1
2445 H 1 2. rite, Ty te, Tty s raty L, ryTaty, TyTaty
- 409 zTe p2e—1 2, 2 =1
xwly 2 TyTxtz, Ty Tzt
) —T —T 2 2,1
2 ryTate, Mate, mzroty — maty T riraty, Tty T,
W6 Heas (m: TyTe P
Zraty srirTztz,TiTxty
- ) = =T T =T 7,1
itg, ryrate, TyTaty T, maty o ty,Tot,
2447 Hggo 1 marg 1,1 my it S Y
2Tg ty T mary Ttz,mary
[ 10, 36,77, 132, 204, 292, 396, 516, 652, 804 |
; 2 2,—1 .2 —1 -
itg, rirgpty, Tot rorgt Mgrpty, myt
2448 Hes2 (ma) T2Tm z, Z_zlz» ac_a‘,l’ = zc_l*_f Ty Ty
v mzrxt,u Mgty "ty mar, Tt
2449  H 1 2, rftzvrgltz,rﬁt;l,rzt;1,¢nzr;11y,mw,ﬂ;
422 2T m,ytgl,mzv‘mtz,mmrwtzl
) =T —T =T
rirete, mpty, mayrgt, ,myt, yMmprpty, myt N
2450 Hgso — (ma) 20y yrate, Mate, matete ata maraty myty
4 marety L, mary ty, maory Lt
wst H j o tmsrIrate rgrety L omaty T raty, myty
580 B eyt e Ve, rghes
[ 10, 36,77, 134,204, 292, 396, 516, 652, 804 ]
; 2 2,—1 .2 -1 ,2 —1
2452 Hga9 (mg) r2ry 7't2217‘z';ztxy7‘$t2x ,lrzrggtac Sroraty, Taty
Y roty, Toraty, Tot
) = PP ¥ —T .2 ) —T
2453 Hy 1 25 rota, vy tasryty o raty L, rhty, Tyraty
] 09 z r2tl 2ty r2e !
) =T —T 2 o, -1
2454 Hgas (maz) 2 Tgthzvmztz«szmtw smaty T, rIrety, Tty
Y r2ty, r2rpty, 2t}
itx,rjrx-tw,rérzt;:l,mwtm T2t

2455  Hggp 1

mzTx — —
rgtz, Mz, 1tz, rzt 1

76

[9,33,75, 132,204, 292, 396, 516, 652, 804 ]
2456, 2457*,
[9, 34,76, 132,204, 292, 396, 516, 652, 804 ]
2458%*, 2459%, 2460%*,
[9,34,77, 133, 204, 292, 396, 516, 652, 804 ]
2461%, 2462%, 2463*, 2464*%, 2465%, 2466*, 2467*,
[9,34,78, 134,204, 292, 396, 516, 652, 804 ]
2469%,
[9,35,77, 132,204, 292, 396, 516, 652, 804 ]
2470%, 2471%, 2472%, 2473%, 2474%, 2475%, 2476*,
2483%,
[9, 35,78, 133,204, 292, 396, 516, 652, 804 ]
2484%, 2485%, 2486*, 2487+, 2488+, 2489*, 2490*,
2497%, 2498%,
9,36, 78, 132,204, 292, 396, 516, 652, 804 ]
2499%, 2500%, 2501*, 2502%, 2503*, 2504*, 2505*,
2512%,2513%, 2514%, 2515%, 2516, 2517*, 2518*,
[ 10, 35, 76, 132, 204, 292, 396, 516, 652, 804 ]

2456 Hzgg 1

2468%,

2477+, 2478%, 2479%, 2480%, 24817, 2482%,
2491%, 2492%, 2493, 2494*, 2495%, 2496*,

2506%, 2507*, 2508*, 2509*, 2510%, 2511*,
2519%, 2520%,

ty,myts Lt

itg, T2ty mpty b myty, r%t;l, myty

2457 Hgso (mzrg)

—T

x

—T

Y

—T 2
t1,1n1t1 ,t ,1nyty,rzt

rr bty mer b e e

, My
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Nbr.  gr Ne H; L m
[ 10, 36, 76, 132, 204, 292, 396, 516, 652, 804 |
2458 Hgag (marg) mg
=T
, t s
2459 Hzgg 1 my myty
T T, =T —T
s ty, Taty s to o,
2460  Hgpg 1 me Mmyty, Tpty T myty
[ 10, 36, 77, 132, 204, 292, 396, 516, 652, 804 |
; 2 -1 .2 2,—1 —1
2461 Hamo ) - 7,tz,rztz,mftm ,rmlty,'r'mty smytyt,
myty, rot T myt,
- ) =1 7, =T =T
ity, roty, mgt ymoqt rot ymoqt
2462 Hgzpp 1 my R U A A A vy
mytz, Tt ,myt
- pj T =T —T
ty, rots, smyty T,
2463 Hgzsg 1 me Yo, Tte y o Muty
tr, maty
- pj —T .2 T, T —T
264 Hagg " ma 'Ltzvrztmvlma:tlm oty Tty Tomyt T
ty,maty Lt
) 7T =T o, T =T
2u65 Hses s - 'rytz,rthIil,mItzil,myty,'rIty smyty
mmtz,T,utz , Mgt
oo =T =T 7, =T =T
mgty, rot ymgt ymqgtqy, Tt ymoqt
2466  Hggg 1 my e g EE Y ety vy
matz, rat;l mat;
pj T, T =T 7,1 —T
267 Hgsg 1 ma Tytes Tty T Mty T My ty, Tty T My ty T
tr,mat, L, t,
2ty maT 2 L maraty, Taty, myt 1)
2468  Hgpp 1 mz v 17,1 Y
ty,maty Lt
110, 36, 78, 132, 204, 292, 396, 516, 652, 804 |
2 1'2tz,r71tz,'r'zt71,7n t ,7’”,17‘71t71,’!n til,
2469 Hyoo 1 rirg z x T 1y Y x y Yyly
Mmargtz, Maty, mat
[10, 37, 76, 132, 204, 292, 396, 516, 652, 804 |
; =1 2,—1 2 =1 .2,—1
itg, ity L,or2t L r2ty it r2e L
2470 Hggp 1 my ez =Yy zy
matz,rot; !l mat;
pj ——1 2,1 2 T —T
Tt it T ot L oty it L, rot
2471 Hsgp 1 my 2rwothy o tzte o TR Py zty
1n1tz,rutz Mgt
] 1 2,1 . w1 2,1
o Haso j s thz,ltml,rztlm ity ity Tt
ty, mot; Lt
- ——1 . 2,—1T T, =T =T
ity , it ,rot sty , ot maqyt N
2473 Hgzro 1 my @ w1 et tytys Tety T Myty
matz, rat;l mat]
pj ——1 2, -1 T, =T —T
ity it L TSt L myty, ot T myt
2474 Hgro 1 my 2oty o zre 0 YT Tty vy
matz, rot; ! mat;
pj ——1 2,1 2 T, T —T
Tt it L ot L by, rat s my T
2475 Hzgs 1 my D TR Yy
myty, Tot T, Myt
2 -1 2,1 7T —
te, it t ty,Tot t
2476 Hzgs 1 me Tzte bl Tate T Myly: Taly o Myty
myty, Tt ,myt
- =1 2,1 T, =T =T
ity , it ,rot sty , ot moyt N
2477 H3s0 1 ma G yly, rzty T myty
tr,mats Lt
pj ——T . 3,—1 .2 T, —T —T
Pty it L, Tot L Taty, ot myt
2478 H3so 1 ma z'T ‘El zlm x Y Tty Yy
tr,mat, Lt
) 3T —T .2 T, T —T
ity T2t mat T2ty Tot myto T,
2479 Hsz7g 1 may z T y2m_1’ z m_l’ x YTty YTy
moyty, Tt , myt
W] o =T =T o, =T =T
2450 Haro . . 1ztz,1y517£77th17£1nyty,7Ity smyty
myty, T2tz 1, myt
- T, =T =T T, =T =T
ity , rot ,mgt sMmagty, rot ,moqt N
2481  Hszgg 1 my iy o T vty Taty vy
tr,maty Lt
pj T T —T .2 T, =T —T
i, Tt mpt L, raty, ot myt
2482 H3gg 1 my z7r Ty k 170 x 'y Tty yly
tr,maty Lt
2 P — = T T =T
243 Haas B s rztz,ryrlztx 1,mggrztm ity rpraty  marat
ty,mayt, ~,t,
110,37, 77, 132, 204, 292, 396, 516, 652, 804 |
: 2 2,—-1 .2 2,—1 —1
itp, roty, vt s Troty, TSt ymogt
2484  Hzpg 1 my el yre o wly ety vy o
myty, T2tz L myt 2
- pj T, =T T, —1 —T
itg, Totg, Tt L, myty, Tt T, myt
2485  Hgrpg 1 ma TRy vy Tzty Y'y
myty, r2tz myts
- ] 7,1 .2 2,1 —T
itg, Tty Tot 2ty Tot myto L,
2486 H3sg 1 my Tz ty e o ety Tty Ty
to,mat, Lt
=T ) =T T,—T .2 7,1 =T
mar ttg, rergt mar, t 2ty ot Moyt
2487 Hegs2 (mzrz) my Frw miziwim 0 E @ EY Ry Ty
mgry Tty merz ez L, 3
p) T, —T =T T =1 =T
roty,rot  magt T, mayty, Tt s moqt N
2488 Hg3rs 1 my o lyte o MTTe yly, Txly yty
2ty it L, 2t
—T pj —T —T,—T 7,1 —T
Mary ttr, ToTgt, T, mary Tty L, myty, Tt L myt L,
2489 Hgso (mzrg) mg Zle tE Tz T 2l vy T2ty Yy

-1
ro s, mar

Z1,-1
€z t 2
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o = H - - 2 2 T 1T .2 2 T T
2490 H 1 m rytes Tyty s maty T rpty, roty T myty
368 z mgt 7'2t_1 m t_l
atz, Tty T, mat,
5 —1 p— ] 5 —1 —T
mgte, oty T, mety T roty, TRt s Myt s
2491 Hsgg 1 my . o o y y
Mgty ryty T, maty
—T —T 2 2,—T1 —T
to,mgty ,ty T, Ity Tt myt
2492 Hgso (mzrg) Mg 71: Ed 711791 z—%t— yly
77;TET7- zz«"lna:"‘., £ L — .
ot Tty Mgt L, myty, Tat L myt
2493 H3rg 1 my Y ) Y Ty vy Y Yy
maraty, ryrzty  maraty
2 2,—1 —1 2 —1
rot ot mgt rat myt mayt
2494 Hsrg 1 my yiE Tyte, 0 MTle Tty MYty MYty
MmagTzty, ryrat yMmagrzt
11/ T 2 = 2 T
to,mapty Tty T, Tty myty, TSt
2495 Hgsg  (mzrg) ma e e zwly;‘iytgi zty
g Ty tz, Ty Ttz Mery
rﬁtw,mzrz_lt 1,Tz_1t;1,mz7‘zty,rzty,mytgl,
M6 Hss2 e marats, r2raty L mgryts 1
2.7: z z,lq zty ,1 Tzt
Tt T ttp, Tt s
2497 Hyoo 1 r2rg Zte, Ty “tas Taty =T
MaTetsy, Maty, Mmgrgt
2 —T -1 2
2 oty Ty tx, Taty L, Taty, T
2498 Hyo9 1 rErTy 5 2, 271
ryTatz, ryta, vyt
[ 10, 38,76, 132, 204, 292, 396. 516, 652, 804 |
— 2 —1 —1,—-1 - 2,1
mayr te, TSt My t ity , it ,rat
2499 Hgag (mare) mg Ve TRl ey Tt ity ity 2 s
reirgty, rorgt; L omarz Tt
) ——1 2,—T ——T 2,—1T
ryte, it ,rit yity, it ,reto
2500  Hgzzg 1 my ENAEIE Yo ity T Tty
z5 s
—T 2 —T —1,=T 2 2, —T
mzT tg, Tt ,maT t LTty , it ret
2501 Hgag9 (mzre) mae z ’ 3 @, @ e Te Yo ity Thrpty
mayr, “ty,rirpt s, mar, Tt
- P R = =1 2. —1
itg, ity t, oty ity ity et
2502 Hggy 1 my s A Y v
mmtz,v‘ytz ,mgty
V) —T 2,—T ——T . 2,—1
roty, it rot it it rot
Sta, ity ~,rity Tty »TZ >
2503 Hsgy 1 my TE Sty y
matz, roty l maty
—T —T I 2, —T
to, Mgty by Aty it rEt
2504 Hgyg (marg) me r @ o ta oty ity D Tpty
rirgtz, rorgty L omor Tt
2 a—1 2, —T1 e— 1L 2 T
rit it rot it it rot
2505 Hzqq 1 ma 2O Tw o jEm W Ty prE
mwrztz,rurztz s Mmgryt,
2 i —1 2, -1 2
oty ity t, oty ity Toty,
306 Ha4a ! mz magraty, r2r tT L mprats
axTztz, Ty Tzt T, merat,
; — 1 2, —T 2 2,—T —T
ity , it ,rot s rity, rot maqyt N
2507 Hgzgq 1 my wtle 2 Tile 2 TalyTaly Mty
r2t,, it L, 2t
- . T 2, =1 2,—T —T
Qtg, it L, P2t L gty , rat L mayt L,
2508  H3zgq 1 my e ta el Mty Taty yty
,rlt
—1 2, — 2 2 T —
rot T2ty , T2t gyt
2509 H3ga 1 my 1’ gtil, Y Tx Yty
r
T 2 2,—1 —T
Lt ty, TAt to
2510  Hgga 1 my 1*’; z Yty Moty T My ty
rot
—TI 2, —T 2 2,—T —T
oty Tty Tht , myt s
2511 H37o 1 my 2t721£ tily zty yty
Tylz s Maxty
2 i— 1 2,—T 2 2,—T
rltg, it b rot L 2ty r2t L mgt L
2512 Hz72 1 ma z'T g 2lEte T yr Tty yty
matz, Tty L mapt
; a—1 2, —1 2 2,—1 —T
ity , it rot r2ty, T2t mayt
2513 Hgzgs 1 my e o Tate Tty Taty D Myty T
mutz,ri‘t > ,miut . . .
itg, it . rét Mmoyty, 7ot mayt. T,
2514 H3gs 1 my ’ ‘732’7212 ’ yly xty MYty
myte Tyt ] ’wiytz o —1T T
ity , @ s oty T rnty, rRty Ty myt
2515 Hzgg 1 my . zm @y Em T v "oty yly
z, Mz >
- 2, —T1 —T 2 2,—1 —T
it , TEt Mgt L rity, Tt T, myt L,
2516 Hzpg 1 my mﬂft yrgt71 ﬂ;nmt zty Tty yty
ytz, Ty ) My
itg, r2ty L ompty L myty, r2t L myto 1,
2517 Hg7g 1 my Ce ity e Tty v
ytz, ) > My
itx,rztil,Tnl-t_l,rzty,rzt_l,'myt_l,
2518 Hgzgg 1 my . vz o Tate T zty v
bz, Mzt »
P] P =T —T V] — —T
Tite, TET 2t T My Tyt Aty T Tt T Mgyt
£ z, T2z > M
2 —T —T 2 2 —T 2:—1
Tt Tty ot ot Terpty, Torpt L, TAt
2520 Hyo9 1 r2rg zx’tm : xwt_%wy yTety zty
TyTatz, ryptz, Ty Tty

47A

[7,23,50, 87, 135, 194, 263, 343,434, 535 ]

2521%,

[7,24,55,99, 156,227, 311, 408, 519, 643 |

2522%,2523%,

[7,25, 56,98, 152, 218, 296, 386, 488, 602 ]
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Nbr.  gr Ne H; L m
2524%, 25257,
[7,25,57,99, 152, 218, 296, 386, 488, 602 |
2526%, 2527*,
[7.26,57,98, 152, 218, 296, 386, 488, 602 |
2528%, 2529%,
[7.26,59, 105, 166, 240, 328, 430, 545, 675 |
2530%, 2531*%,
[7.26, 60, 106, 166, 240, 328, 430, 545, 675 |
2532%,2533%,
[ 7,27, 60, 105, 166, 240, 328, 430, 545, 675 |
2534%,
[7,28,63, 109, 172, 249, 338, 444, 564, 695 |
2535%, 2536,
[8,27,58, 101, 158, 226, 306, 401, 506, 623 |
—1 —1 —1 —1,—1 .2 -1
mgr, tp,rzt Tyt smgr, t roryty, mayr_ Tt
2521 Heo7 (mz) r2 2271 T Taly  Taly H MaTy "y = Ty Tztbz, MeTy "z,
r2¢
Yy z
[8, 28, 62, 108, 168, 242, 328, 428, 542, 668 |
2 —1 -1 .2, ,—1 .2 2,—1
rETyty, MaTyt smyryt, ,roarat s roty, rot B
2522 Hgosz (myg) 7,3 xTzltx zTzly zTzly zTzly yltz: gty
T =T —T,—T .2 7T
S Taty L, mgr. Tt Tty TRt T,
2523 Hgos (mg) r ENY Thz ty o TytETztz
[8.29, 62, 109, 169, 242, 329, 429, 542, 669 |
=1 —1,—1 -1 =12 2. =1
22 Hyss 1 -2 ’";I‘rztzl smar; ttgt mer sty maratg rirats rprat st
r2r oty
Mmagrat, L, mgr, Yt mygr, Tty marato L mars Tty marat
2525 Hggy 1 7"3 2‘EZ;EIY‘EZ.'L'3-ZZ Yy MaTzty =y mzr, “tz, mayraty,
r2rat
Y z
[8,29, 63, 109, 169, 242, 329, 429, 542, 669 |
—1,—1 —1 —1,—1 ,2 2 -1
2526  Hgig 1 r2 "z tz_lvrztz sTEty, T bty T TyTeta, TyTAt
Tzt
—T,-1 =T —T,— T =T
rott rat Taty, T mar, tty,maprat
2527 Hpag 1 2 éiz:ilvzz:vzy’zyazzz,zzZ,
TET
y zZ
[8.30, 62, 109, 169, 242, 329, 429, 542, 669 |
2. -1 .2 ,—1 2 2. ,—1 .2 2. -1
2528 Haqo 1 r2 Ta”‘ail*rz”tz crgraty, raraty orgrate, rorat;
rerat
—1,—T —T — ) P
2529  Hggy 1 2 Tr;zw“zjlm STty C, M Tty , My raTatz, ToTat, 1,
r2rat
[8.30, 64, 113, 176, 251, 342, 446, 563, 696 |
20 Hyso N )2 m:rztl;,l,mzrgltgl,mzrglty,mxrztgl,rgrztz,it;l,
- z —
mat
=T —T,—1 =T —T .2 T, =T
2531 Hggz 1 r2 ";wrzltz s Ty Tty Ty mpry by, marzty  ryraty, vyt
r2t>
[8.30, 65, 113, 176, 251, 342, 446, 563, 696 |
—1,—-1 —1 —1,—1 ,2 p—1
2532 Hs3g 1 r2 Tz izl crztg toraty ettt rtea by it
myt
—T1,- 1T =T —T1,- 1 .2 7,1
2533 Hg1o 1 r2 T§ _tglc s Tzt T Trty, T yTyTztz, Tyt
ro.t
[8.31, 64, 113, 176, 251, 342, 446, 563, 696 |
2534 Heor (ma) » 'f';w?;—llﬁu:vT‘ztglyTziglymg;rz_ltgl,r;rztzwmzrz_ltzy
r2t
[8, 32,66, 115, 181, 258, 349, 459, 578, 711 |
2 —1 2. -1 .2 2,—1
r2rate, maryt Y maprat oL et r28, r28 L
2535 Hgos (mg) r2 gtffc 2rztz z2Tzty zTzly ztz, T3tz
o
ytz
=T —T —T = P | 7,1
2536 Heggs (mg) r 77;7:7;1 to,rzty " rety Tomer, Tty Lyt ot
T‘utz

47B

[7,24, 60, 119, 195, 284, 388, 508, 644, 796 |
2537%,

[7,25,60, 113, 184, 272, 376, 496, 632, 784 ]
2538%,

[7,25, 63,122, 196, 284, 388, 508, 644, 796 |
2539%,

[7,25, 63, 124, 196, 284, 388, 508, 644, 796 ]
2540%

[ 7,26, 64, 120, 192, 280, 384, 504, 640, 792 |
2541%,

[ 7,26, 66, 124, 196, 284, 388, 508, 644, 796 ]
2542%,

[ 7,26, 68, 128, 200, 288, 392, 512, 648, 800 ]
2543%,

[ 7,26, 69, 129, 200, 288, 392, 512, 648, 800 ]
2544%,

[7,27, 66, 122, 194, 282, 386, 506, 642, 794 ]
2545%

[7,27, 67, 123, 194, 282, 386, 506, 642, 794 ]
2546%,

[7,27, 69, 128, 200, 288, 392, 512, 648, 800 |
2547%, 2548%, 2549%,

[7,27,70, 129, 200, 288, 392, 512, 648, 800 ]
2550%,

[7,28, 67,122, 194, 282, 386, 506, 642, 794 ]
2551%, 2552%, 2553*,
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Nbr.  gr Ne H; L m
[7, 28, 68, 124, 196, 284, 388, 508, 644, 796 |
2554%,
[7,28, 69, 125, 196, 284, 388, 508, 644, 796 |
2555+
[7, 28,70, 128,200, 288, 392, 512, 648,800 |
2556%,
[7,29, 69, 124, 196, 284, 388, 508, 644,796 |
2557,
[7,29,71, 128,200, 288, 392, 512, 648,800 |
2558%, 255
[7,30,71, 126, 198, 286, 390, 510, 646,798 |
2560%, 2561*%,
8,28, 68, 127, 200, 288, 392, 512, 648, 800 |
2537  Hggy 1 mary :’%"zfzv maty g ey myts, rats,
myt
18,29, 67, 122, 194, 282, 386, 506, 642, 194 |
; 2 —1
2538 Hss52 1 mary terTrZTate, maty sty mare
morpty
[8, 29, 70, 128, 200, 288, 392, 512, 648, 800 |
2 -1 —1 . —1,—1
te, t , t s Ty Tty s tz,ratz,
2539 Hsrg 1 myrg flrym z oMoty Tty myty, Toty
myt
18,29, 70, 130, 198, 290, 390, 514, 646, 802 |
2 -1 —1 —1,—1 .2
2540 Hgrr 1 R 77;.7:t_z11"‘y7‘.7:tm smgty S mery Tty Tty me Tty
rot
[8, 30, 70, 126, 198, 286, 390, 510, 646, 798 |
2 -1 -1 -1 ,—1
2541 Hgq6 1 myry Mmaty, TyTaty Moty by, maraty Tty
moTypts
T8, 30, 72, 128, 200, 288, 392, 512, 648, 800 |
2 -1 —1 2 -1 -1
mgty, et mgt mgt roret ,mgt B
382 Hyyg 1 - Lote Ty ety maty D maty, Ty Taty xty
r2rpts
[8, 30, 74, 130, 202, 290, 394, 514, 650, 802 |
2 =1 2. =1 —1,—1
2543 Hgrs 1 marg Tzrz_tﬂ;” srETety Ty Ty Tty T, mytz, Ttz
myt
[8, 30,75, 130, 202, 290, 394, 514, 650, 802 |
=12 =1 — 1
to, ity tn s tz,ratz,
2544 Hgpg 1 marg 0 e o TETele e Ty My ta, et
myt
[8, 31, 71, 127, 199, 287, 391, 511, 647, 799 |
r2rgpte,its L r2rgt st by, margt L
2545 Hggg 1 myrg Srata, ity T rETaty Tty margty T,
mzTxtz
[8, 31,72, 127, 199, 287, 391, 511, 647, 799 |
=1 2 —1 —1
3546 Hpgo 1 mary @ity rirety by margty
morets
[8, 31, 74, 130, 202, 290, 394, 514, 650, 802 |
e =1 2 —1 —1,—1 2
3547 Heps 1 — n;qz crirgtylmerg e r2t margts,
r2t-
] =T 2. = —T,—T ,2
2548 Hggz 1 mare Tgrrtlrf”m srETaty L mary ty . ritz, morpts,
ot
2549 Hggy 1 mary rfrzjwvrzrztgfl,mzf; Tomyte, ratz,
myt
[8, 31,75, 130, 202, 290, 394, 514, 650, 802 |
; 2 -1 -1, —1,—1
ta, t s t ) t s tz,rxtz,
2550  Hggy 1 myrg % ilez @z o Maty Ty Tty Ty myty, Tats
myt
[8,32, 71, 127, 199, 287, 391, 511, 647, 799 |
e aa—1 2 =1 2 -1 —1
2551 Hgsy 1 marp R Tt o TETwty s maty, ryTaty T maty
r2rpts
7 ——T 2. ;=T T =T —T
rorpty, ity L rorgt o L mgty, rorgpt, L myto L,
2552 Hggy 1 mare 3o z'wte zty TyTaety oty
r2rpts
- ) T T 2. -1 .2
2553 Hss54 1 My “.zw?;zrxtz,'rzw"mtz sryTaty T ryTats, mats,
Mot
[8, 32, 72, 128, 200, 288, 392, 512, 648, 800 |
2 2. -1 —1 —1
2554 Hggo 1 mary TeTmteoryTaty T maty ity meraty T,
marets
[8, 32, 73, 128, 200, 288, 392, 512, 648, 800 |
; 2 -1 —1 -
2555 Hgso 1 myry itg, ryTaty s maty by, meTaty T,
morets
[8, 32, 74, 130, 202, 290, 394, 514, 650, 802 |
; 2 2 -1 —1,—1
2556 Hsgy 1 mayry ”x’izrmtm’ryrmtm »Tg bty Tamytzy otz
myt
18,33, 72, 128, 200, 288, 392, 512, 648, 800 |
; 2 2. -1 .
2557 Hpso 1 mary  terTETota,rpraty ity mare
MyTyts
18,33, 74, 130, 202, 290, 394, 514, 650, 802 |
2 2. -1 —1 — 2 .
2558 Hgrr 1 mare T Tfiz»’"yrztm sty T, Mg, s ritz, mgrets,
rot
5 P aS— =T —T,=T
2559 Hgrg 1 mara Tyra:tzlwrywtx smgty gttt myts, Ttz
myts

[8,34,73,129, 201, 289, 393, 513, 649, 801 ]
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Nbr.  gr Ne H; L m X
2 rgte, Torgty L, maty L maty, rorgt, L, mg |
2560  Hggg 1 marg y T z vy Ty
Tu"‘:ctz
2 2 —T —T —T
2561 Hsag 1 - TyTJtmvaTmtz Mgty ,ty,mzrmty )
mzrrts

48A

[9,32,72, 128, 200, 288, 392, 512, 648, 800 ]
2562%, 2563*,
[9, 33,74, 130, 202, 290, 394, 514, 650, 802 ]
2564%, 2565%, 2566*, 2567+, 2568%, 2569*,
[9,33,75, 131, 202, 290, 394, 514, 650, 802 ]
2570%,
[9.33,75, 132,204, 292, 396, 516, 652, 804 ]
2571%, 2572%, 2573, 2574%,
[9, 34,75, 130, 202, 290, 394, 514, 650, 802 ]
2575%, 2576%, 2577*, 2578*, 2579*, 2580*, 2581*, 2582%, 2583*, 2584*, 2585%, 2586*, 2587*,
[9, 34,76, 132,204, 292, 396, 516, 652, 804 ]
2588%*, 2589*, 2590%*, 2591%, 2592*, 2593*, 2594*, 2595%, 2596*, 2597*, 2598+, 2599*, 2600*,
2601%, 2602*, 2603*,
[9,34,77, 133, 204, 292, 396, 516, 652, 804 ]
2604%,
[9,35,77, 132,204, 292, 396, 516, 652, 804 ]
2605%, 2606, 2607*, 2608*, 2609*, 2610*, 2611*, 2612%, 2613*, 2614*, 2615%, 2616*, 2617*,
2618%,2619%, 2620%, 2621%, 2622%, 2623*, 2624*, 2625%, 2626*, 2627, 2628+, 2629*, 2630*,
2631%,2632%, 2633%, 2634*, 2635%,
[ 10, 34,74, 130, 202, 290, 394, 514, 650, 802 |

2 2 -1 .2 ,—1 —1 ,—1
rirgte, rorpt T, rirgt, T, ty, mayrgt Tt
2562 Hgag  (marzl) r2 greter Ty Pte 2 T2T@ e oy TRETE Ry 0 Ty
2ty mar Yty marZ e
i P = =T —
P2 rpte, T2t L mag gt Y, by, margt, 1.t
2563 Hggg  (mzrgl) 3 COS TRt T
ratz,mayr Tty mayr Tt
[10, 35, 75, 131, 203, 291, 395, 515, 651, 803 |
matg, ity Y mats ty, r2e s L
2564  Hygs 1 r2 Fowr w0 mE 0T TzTy 0Ty
maty,it7 Y, mat
—<T =T 7T
mayty, it ,mat s ty, T2t B
2565 Hugy 1 r2 AT S A
z r2i,,r2¢ 1 p2¢ 1
otz Ttz Lorgts
7T ;=T 7T ;=T
to, Toty sty aty,TEty Lt
2566 Hyaeo 1 r2 L R
Tutzvl
5 g2ty b by, oty Lt L,
2567 Hyzs 1 Tz 2 2,-1 ,2,—-1
r,utz,v‘utz , Tty
7T ;=T 7T =T
b, T2t L b L, by, ot t
2568 Hso3 1 2 LT TS T L
r2raty, r2rats, r2t]
=T ;—T =T
by, ot Lt L by, Tot, ,
2560 Hgig 1 r2 Trize e W Tey
5 z m 1¢ ty,r2t 1
2Ty tz,mzrztz, Tty
[70, 35, 76, 131, 203, 291, 395, 515, 651, 803 |
2 -1 -1 —1, =1 .2 .1
mgty, r2rets L, mat mars ty, it r2rgt
2570 Hggy 1 mary P LA T S R
ratz,myr Tty rirept,
T10, 35, 76, 132, 204, 292, 396, 516, 652, 804 |
2,-1 ,— —1 —1
2571 Hags 1 7‘2 te, oty 11 ,mxlty,mzty ,myty 5
mayty, it ~, myt_
T =1 =T T =T
te, T2t Tt mgpty, m; , myt 5
2572 Hugy 1 r2 EVRE TR vy
r2ts, r2ts, mat]
5 T =T 2. =T —T,—T —T
2 rpta, T2 gt L r2rgt L maty, ro 1t L, myt 1,
2573 Hgqo  (mzrit) r2 zrate: Tyrety - Tilaty zty. Ty Tty zty
rolt, maty, vl
i T = T,—T —T
P2 rptg, T2t L mprpt s L maty, Tt L, mat
2574 Hgys (mzrg ) 2 B s w TRty R '
Ty Ttz maty, v Tt

[ 10, 36,75, 131, 203, 291, 395, 515, 651, 803 |
1

T‘QT‘,;LQ;, r2r2t;1, rgrwtgl, mgty, rgrzt?;l, mxt; N

—1 2
2575 H (myr; L) r y Yy
o3t e v ity r2rgty, r2rpty b
i T, 1 2, T P I—— —T
rirgte, vt T, rirpt T, mgty, Tt smgt ",
2576 Hgzy  (mazrgt) r2 Zreie TyTe e o Ta ety @ty TyTaty xty
ity T2rgty, r2rgt
| =T — —
571 Hymy 1 v2 ”7;ztm,12tm_l,m2ztil,mzty,lty smaty T
Tyt rot rot
Yy E ytx 0wz
it 1 —T o, T
2578 Hyzz 1 r2 ’”ztrv’iz v’"zilz sty, Ity sty
ity itz L maty
T —T 7,1
magty, ity —,maty T, ty, Tt s
2579 Hygo 1 r2 22 x 0 ] ;il Yy T2ty
r2t,,r2t r2t
x 2 Tytz 0 Txz
pi 7, -1 .2, 1T —T =T
T2 rgte, oty L rorgty L by, margt L, 1,
2580  Hgog  (mazrpt) r2 yrote ryrety T raTaly Tty mataty Tty
r2ty mars Lty mars e
1 B 2 gty T2t mprpt L, ty, margt L, t 1
2581 Hgsg (mzry ™) r2 C ) 'z » Mg ity ,1.1, Tty Tty s
ity mary Tty mayry Tt
pi T 2. -1 .2 i o T
2582 Hggy 1 2 TyrEte Tyl T Tty Ty Taty T ety Ty Tty

2,51 2,—
rotz, 2tz r2e

marate, merzty | T omaraty, mor; Tty, maraty 1,
2583 Hggy 1 r TSR
ytz, ity maty
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Nbr.  gr Ne H; L m X
=T o e =
258 Hpag 1 r2 mErate, MaTsty o Mats Tty T marzty, Mt Tty marsty T
rytz,rut; ,Tl,tz_l )
=T —T,—T =
2585 Hgzg 1 ” W;Irzttzygnﬂz%z’mlﬂz @l marsty ety ety
r2p r2raty, 2t
yTztz, Tprztz, Tty
2586 g N 7‘2 MyTz tlz, MmgTs t;l, mgr, s
mary tz,mzrztz,rztzl
7 T =T =T =
2587 Hsg1 1 — T Titwvryri"tm ,metml,mzr
2t mar T Y, et
T10, 36, 76, 132, 204, 202, 396, 516, 652, 804 | e
1 _ _
2588 Hyzs 1 . mate, ity L omaty L maty, maty L omyt !
maty,it; L, mayts !
—=T =T = =
2589 Hugs 1 r mete e £m§tzlymwtyymztylymyty11
rutz;rytz 2t
PRSI P B g ) T =T 2,—1T
2590  Hagg 1 r2 o it !1% Tty ety
mats,it7 Y, mats
T, =1 ;=T 2 P
t t t T
2501 Hypop 1 " O T ’Tﬂtlyvryty Tty
rztzérutz sty
=T =T = =
2592 Hggp 1 r2 tgyrztz ftz gt ety Tty
ruiz;it;  matyt
=T =T = =
2593 Hyggp 1 r2 t”;’rztz to ety maty Lomyty
thzéiffl,mzt 1
=T =T = =
2594 Hpgg 1 r2 igﬁrztz i maty, maty T myty T
rytz,rgtgl,r%tgl
7T ;=T =
tp, 2t L, ¢ T
2595 Hyeg 1 s 5 75" émm v ety Tty
rgtz,rutz ,rzt
2596  Hgyqp 1 r2 rirate, rate.rg Lty Lo maty maty Tomyty T
maty,it7 L, myts !
5 ——
2597 Hgq1 1 r rzrztm,rxtz,rz1t11,mwty,myty,mwt;1,
1ot
T
2598 Hugg 1 r2 ety o matyme ’
s Mzt
T ,2,-7T
259 Hgpg 1 . o Tate ety e ’
s 1
'T:ctz
=T =T
w00 Hags R 2 n;ytz,mzltz Smyty L, mgty, mg y1,7nyt;
2ty it mat !
- —T —T —1 =T
W01 Higs 1 2 Tt ety Muls T ety ety S yty
2ty r2t 71 r2e7
=T =T = =
2602 Hezo . 2 n;ytm,mztz smyty T mpty, moty T, myty
r2rats, rarsts, r2t ]
—T = —
2603 Hsgg 1 2 myty, mapty L myty L maty, maty myto T
z 7nzrz_1tz,mzrztz,r2tz_1
T10, 36, 77, 132, 204, 292, 396, 516, 652, 804 | “
2. -1 -1 —
2604 Hsm . S 7ng;1tz,1y1ztz ,'mztlz ,7-zty,r§tyl,mgﬂ'zt;lv
ro it maty, mer T
[10, 37, 76, 132, 204, 292, 396, 516, 652, 804 | e
-1 —1 .2 2,1 2,—1
2605 Hars 1 7‘3 T.;LZta.:Ztlm ymzty ,Tyty,Tyty , Tt 5
ity, it mats
T —T 2 =T 2=
w0 Hars 1 2 mats, i il,mztml,ryty,ryty TRty
maytsy, it ,mat,
T = ) T T 2,
Mmooty it - 2t T
2607 Hy7q 1 2 L e My TV Ty TR
TUtZ’T’lItZ s Tty
— =T T 2 =T =
2608 Hgrg 1 r mzZthzztI fmth Tty
2ty 2t cr2t;t
py— = — —
2609 Hgzg 1 2 mzta, ity *mz”xl'rfﬁy”ft‘yl”it L
z Z
mary Mty marsts, r2rat;
— — —
2610 Hgzg 1 7‘ mate, ity maty Tty oty Tyt
mzrz_ltz,mzrztz,ruthz_
—— = —
o s 1 . Mty i ’mztlmlvmzty’mztyl’mytqjlv
ity, it mats )
——T =T = =
2612 Hugs 1 . mete o fméztzl'mwtyymxtylymytyly
rztz;'rytz cr2ts
PR P B g ) =T 2,—T
2613 Hgge 1 I v T'ztif1 e Tt Tty ety
itz , mat
T—T -T2 S
tp, T2t t T
2614  Hgop 1 r B TR Q’Tyty'ryty ety
r,utz,r,utz s Tty
s B to, T2t Lt mgty, mgt, 1 T
168 1 2 Pl e LTy Tty
ity,itZ Y mats
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Nbr.  gr Ne H; L m
2, —1 ,—
t rot t mgt m
2 @y Tty Tty Ty maty, my >
2616 Hgey 1 Tz P2 02, =1
ytz, gtz ity
2617 " 1 rirztz,rztz,r;ltgl,rity,rgtgl,rgtgl,
6 511 T P24 p24—1 p2,—1
gtz Tyt Tty
2 —1T,—T 2 2, —1 2,—T
2618 P N -2 rirzte, rete, vy Tty ,ryty,ryty ’Ta:ty s
511 z 2ty 12ty r2e 1
ytz>rptz, Tty
2 —1T,—T 2 2, —T 2,—T
2610 u L )2 rirate, Tate, Ty by Tty Toty L rato
511 z 2y p24—1 21
itz oty 2t
2 —1,—1 2 2 2,—1
2620 Hy1y . R rgrmtxérztlx,;m *;w STyty Tty Tyt
rztz,rutz_ ’Tactz_
621 Hay s 2 157-1151,17-“1, 'r';lltgl, maty, mat, L nLyt;l,
ity it L mats
2 —1T,—T —T —T
2622 Hga: 1 » Tsztz:thmy;‘I ty ,mmty,mwty ,myty N
ity , maty, itl
2 2 —T —T 2 —T,—T 2 T
263 Heso (mer=1) .2 ryTate, TyTaty L riTaty L ryty, mary tot rpts
x x —1 2 —1,—
mary tta, r2ts, mar L]
2 2 — 2 —1 2 T .2,—-T1
2624 u (mar=1) )2 rirate, TyTaty L TiTaty L ryty, mary tol rit
639 zlx x m —1, 2 —1,—1
Ty z,rytz,mmrz t,
~3
2625 Hpog 1 r
2626 Hygg 1 r
2
2627 Hyrg 1 r2
2 2 — 2 —T —1,—T —T
2628 Heao (mar=1 2 rTate, Ty Tty T Taty L maty, Tyt mat
r r:ltz,mztz,r:lt_l
2629 Hegas (sz71> » rirztz,rgt;l,mmrztgl,nzzty,rgl gl,mztgl,
z rz bty maty, e ]
2630 - 1 mzrztm,mzrz_l _1,mz7‘zt;1,mzrz_lty,mzrzty,mzrz_lty_l,
524 " 2y, r2t 1, r2¢
ytz>Tyty T
—1,—T —T,—T
s u . B ratg, L ity L, ty, Taty, o Tt T,
535 Tz 24 it~ 1, —1
ratz, ity mat]
262 " rztz,rgltgl,rztgl,rglty,rzty,rgltgl,
509 1 r 24 p2u—1 2,-1
ytz "ytz s Talz
—1,= =T _—T - =T
2633 " i 2 Tete, Ty Tty T, rat vy Tty Tty T
- 512 Tz 2t 2, ¢ 2,—1
yTztz, Tprztz, Tty
—1,—T —T —T —T
2634 P N r2 thszz ta: ,rztz YTy Tty,Tzty, Tt N
537 2 mayr; Yty maraty, r2e; 1
2Ty tz,mzrztz, Tty
2 2 —T —T 2, —T T
2635 Hym . . ryTate, TyTaty s maty Tty ity margty
r Yty mats, merZ LtS
[9. 35,79, 134,204, 292, 396, 516, 652, 804 ]
2636%,
[9. 36,79, 133,204, 292, 396, 516, 652, 804 ]
2637%, 2638%,
[9,37,79, 132,204, 292, 396, 516, 652, 804 ]
2639%, 2640%, 2641, 2642%, 2643*,
[ 10, 37,78, 132, 204, 292, 396, 516, 652, 804 ]
-1 .2 —1 —1
2 g mate,mety L rZrgtsl myty, vty
2636 Hr7gp (my,rz) mer 21,007 21° 20T
Mz T,, tu s My Tty Tt
[ 10, 38,77, 132,204, 292, 396, 516, 652, 804 ]
2 —1 —1 2 —1 :
magte, rorgty L mepty L ety mor sty d s
2637 Hse1 1 mzry 20— —1, 2, =1
STaty s mary ta,rirat]
2 —T —T 2,—1T
2638 Hr71 i — mmtz,ryrztz ,mztz ,Myty,rwty,rzty N
o zre ma Tty crp bty mary Lt
[ 10, 39, 76, 132, 204, 292, 396, 516, 652, 804 |
-1 .2 -1 .2 —1
2 _q mate,mety L r2rptsl rZty mers ey, met L
2639 Hrgg  (my,ry) mzTy 2. -1 2, o =1
riraty L rirats, maoraty
2 —1 2 —1 2 —T —T
2 4 rIrgte,maty o rirgtsl rity, mery Ty, mat, ",
2640 Hrgg  (my,ry) MmETe 2,12, = Y
zTaty s ryratz, maret,
2 —T 2 —T —T1 —T
2 1 TiTxty, Myt T, TITet T myty, Ty Tty N
2641 H7gg  (my,rz) mzTy —1,-1 = -1 Y
Mz Ty t,q My Tty Tyt
2 2 —T —T 2 —T i — 1
rorpte, T Tty T, maty T, ity mary, ty,zt N
w42 Hsol ! mate 1 ey 2] !
ZTaty s mzry Ttz morety
2 2 —T —T 2,—T
2643 Hgry 1 mary TyrztmLTyTT;tf ’mmtﬁl’:nlyty'rwty’rzty ’
marpty o rp ey mar T

19

[ 10, 35, 76, 132, 204, 292, 396, 516, 652, 804 |
2644%, 2645%, 2646*, 2647, 2648*, 2649*, 2650*,
[ 10, 36, 77, 132, 204, 292, 396, 516, 652, 804 |
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ar Ne H; L

m

X

2651%, 2652%, 2653%, 2654*, 2655%, 2656*, 2657*, 2658*, 2659*, 2660*, 2661*, 2662*, 2663*,
2664*, 2665%, 2666*, 2667*, 2668+, 2669*, 2670*, 2671%, 2672*, 2673*, 2674*, 2675%, 2676*,
2677%, 2678%, 2679*, 2680%, 2681*, 2682*, 2683*, 2684+, 2685*, 2686*, 2687+, 2688*, 2689*,

2690%, 2691%, 2692%, 2693%, 2694*,
[ 11, 36,76, 132, 204, 292, 396, 516, 652, 804 |

. 2 2,1 . 2,—1 —1
ite, rote, TSt ,rot sMmagtqy, myt N
2644 Hggy  (ma) " R P P
mgt r2t,,r2t r2¢
@ty Tyt Tty Tyt
V) =T =T —T
45 Hego (mn) L2 Tite, maty, myty  maty L maty,myty
z met L r2t,, r2¢71 r2421
Y Y T _Z Y =z
- ) T, = 7,1
26t Haso R s ity Tite, Tty " ] smyty, Tots
n;ytu étz,mftz e T ) ) T
Tote, Tyraty Ly maraty ity roty, roraty
247 Hzaz 1 e mgrato bt et et
vx Tzly "tz mat, Tty
2648 Hapr 1 . T‘ﬁtzv;n:ntwwmz'rzzltgll,Tz_ltgl,mzrzty,rzty,
myts by, mat; Lt
yty stz,mzty ity
) =T =T —T
oo H (man) L2 ity maty, myty  maty  maty,myty
690 z z matz U r2r oty mars ey, r2e
@ty o ryTatz, mars Ttz THtD
w0 b K 2 rﬁrmtm,rmtm,rérmtgl,rgltgl,mmty,mmtgl,
541 z —1 g —1
myt mat it mzt
yty matz, ity "~ maty
[ 11, 37, 76, 132, 204, 292, 396, 516, 652, 804 |
) 2 2,1 2,1 2 -1
it rote, ot rot rot rot N
2651 H (mg) 2 @ Tytes Tty o ryta o rytys oty
683 E z 24 v2iy, w2y, r200 1
yty bz, Tytz, Tty
- ) =T =T
itg, ryta, TRty Tty Tty TRt N
Y Y zty
2652 Hggz (ma) r P24—1 12,0 02, 2,1
yly o Tatz TytzTyts
B itg, T ta, Taty L ra by L maty, myt T,
2653 Hggo (mg) r2 matt, r2
g
N N T
itg, ity ,
2654 Hzaq ! mz r2t =l gty r2rat s mgrat L
sty amarsta tyrely o marsts
2655 Haaa j . %ti,;ztz,itz ,1'ztzi,1ity,7'zty7,
ltu ,m,wrztz,ruthz Mg rzt;
) ——T 2,-T ) T
2656 Haas . e rztz,ztx ’th:): ,zty,rzty,zty
rgt;l,mmrztz,rgrztzl,mmrzt;
- V) ——T 2, —T . ]
257  Hgqq 1 mz P rgte e T te T By TRty
r2t b marats r2rats marat]
Joss " (ma) . itz,'r%t,,;,TZt 1 51 1,mmty,myt;1,
682 x _‘
mmtul,rztz,r2t2,72t 1
- ) i B P
B itg, roty, 'Itz L2ty ot y ,
2659  H m r
683 (ma) E r%*f,r ty, 2 t Iy 2t 7
ztz,r tz,rt . ,r ty,rt N
2660  Hggs (mg) r
e “f’ 2,
mt,w«t,mt, ,rt,mt,mt*
2661 Hggo (my) mg CEIE Jyta ) ThERa o T2y MYy TRE Ry
¥ tul,r;‘:tz,rgtzl,mztz
.1 —T .2 —T
Matg, Toty L omaty L 2ty myty, met, L,
2662 Hggo ~ (my) me P T D s Y
g omztz, Tty T maty
V) =T =T =T
B Tote, Moty myty  maty L omaty, myty
263 Heso  (ma) e mat7 L, r2t,, 271 p2¢ 1
wty s rgtz gty L ryts
S66s o L itm,rﬁtx,rﬁtgl,mmtgl,réty,ritgl,
370 mz —1 2,—1 —1
mytytomyts r2tst myts
wes b . it Totm, oty Lo mapty Lomyty, ot T
370 mz = - —
myty smyts, r2t;l myt !
n ) 71 —T 2 =T
itg, Toty, Toty L o mpt o L, roty, Tt 1,
266  Hssg 1 my T R Y
7nytu stz,mapt 7Lt
266 u R N itz,r%rztgl,mxrztgl,ity,rzty,r?/rztfl,
347 z v_ . _ v
magraty L mar Yoo, r2ratyl mpry et
2668 - 1 m rﬁtx,rflrztgl,nzwrzt‘;l,ity,Tﬁty,rérztgl,
347 z =1 —1, 2, -1 —1,—1
MyTzt, = MxT, ZyTypTzly, "y MgT, 2z
2660 o ; o~ it,z,rjrztgl,mmrztgl,nymﬁty,r;rztgl
343 i maratyt ta, maryl et
V) 71 —T 2 7,—T
W0 Hans L s ryti;mmtm,rytm Qmmiwl ,rmty,_rzty
mytu ,m,sztz,rurztz smpTzt,
p) 7,1 =T T,—1
2671 Hars j s rytz,';nxtz,rytm Q,mzt”i smyty, Tots
myt; WWLsztz«TU"‘ziz_ sy mgrat,
2672 Hago 1 ma rgtw,;’nwtaﬁmZngltgl’lr_ltgl"mZTZtyYTZty,
rpty o marsts ryrati i maraty
2673 Hago 1 s 7‘ tm,mmtﬁ,mzr 1t 1 ;1t;1,mzrzty,rziy,
my M ,mzrztz,rgrztz Lomgratyt




K. V. Kostousov: Symmetrical 2-extensions of the 3-dimensional grid

147

Nbr.  gr Ne H; L m X
T2ty maty, mar, T T maraty, raty,
2674 Hgz77 1 ma Yo 2" . 1
rot 1 tz,mzyt 1 t 1
Sty otz matl Tt
2675 Hy 1 2 mztzvifglymztgl,ity,mzty,itgl,
53 2 maty b 2ot 2t 2t
; ; =T .2 3, =T
ity, mayty, it Mt T rEty, rot s
2676 Hgsg 1 r2 S FE 2tz v’y Tyty
ratstomer sty morats r2rat]
2 Moty ity Lomaty L roty oty ot 1,
2677 Hy3g 1 2 Bt o 2ty Ty !
oty Lomers s marats r2rat]
2 —T1 =T =
2678 Hgoo (ma) ” "‘ztz«_mztmamytm ,r_n.»,:tz ,mj;ty,myty s
magt= L r2rt 1, 2,—1
aty s TyTztz, maT, 2y Tty
=T -1 .2 7T
to, Toty tL oty oty ty, Tot
2679 Hyso 1 7‘? ail z'x x lz Yo y;lz y
ty sryTztz ,maty
7= pj T,—1
tg, Tzt s TSty ty, TSt s
2680 Hgo3 1 r2 o NEMA
to L riraty, rot, TSt
Y 21/ T 11/ Zz Tz ~ -
2 to, Tty Tty LTIty ty, It
2681 Hy3g 1 r2 ?E g e ety
tyborirate, rorat s st
2 to, oty Loty Lority ty T2t T,
2682 Hygs 1 r2 T M L
ty smary Ttz mapratz, Tyraty
2 Torate, Tate, Taraty Lory by L raty, Tt T,
2683 Hg11 1 r2 PR i P
T&zvu ’Tu/z’%zz vhlpz T,—T .2 7T
2684 Hgiq 1 2 Tgrztlz,;ztm,gymltgz,r% STty Tty s
5 z - _ ,
rgtu ,'r‘wtz,rutzl letzz ] .
2685  Hgpq 1 2 Tz"ztlwvgmtm:’f‘m i” éryty,rzty,ryty ,
z — _ =
raty ity el 2]
2 Tﬁrxtwvrwtm,T;lt;I,réty,réty,rétgl,
w86 Hsio 1 Tz =1 .2, ,2,-1 2,21
rg i zﬂ“u2; ,rl T
gty Taty, Torgpty Magty, mgt,
2687 Hgq1 1 r2 z tzji ZE Iv;fﬁ z It* smapty, mat, ",
m k2 3 m
yly itz 2t =, mal,
) —T,—T =
rirete, Tty T t smgt moyty, mgt B
2688 Hsa1 L Tz y :*iy : ‘L~;*Il . t*lL v ey
m ity it m
yly ttz,2t, =, matl,
2 Tﬁthzytha:wT‘;Itgl,mmt»g,myty,mmtfl,
2689 Hgyq1 1 rZ —1 o 1 Y
myy s Mz Z""z 5m2z
p) ) 7,1 2,1 .2 7T
2090 Hsgs 1 r2 Tgt‘”’lrw;“TythvTI‘ggl vryty,:yty ,
z gty s TaTztz rpTats L TETRE
—T1 —T =T
Mmaty, myty, mgt Myt mayty, mgt, 1,
2691 Hgor 1 Tg Iil 922’ 1.7:_1’ ym_l’ zty, maty
mytu ,Tuthz,itz st
292 Hgpg 1 -2 mate, myte, Moty Lo myts L maty, mat, 1
z mytgl,rflrztz,rgtgl,rgtgl
—T —T —1
2693 Hugg 1 2 Mgty myte, maty s, myty ©, maty, maty ",
z mytgl,rgrztz,rﬁrztgl,rgrztgl
=T —T
2694 Hgoo 1 2 mmtzVIMytac,mmtz smyty S, mgt s
z myty " mary b, merztz, Tzt

50

[ 10, 36, 78, 133, 204, 292, 396, 516, 652, 804 |
2695%, 2696*, 2697*, 2698+, 2699*, 2700%*,

[ 10, 37,78, 132, 204, 292, 396, 516, 652, 804 |
2701%, 2702%, 2703*, 2704*, 2705%, 2706*, 2707*, 2708%, 2709*,
2714%, 2715%, 2716%, 2717%, 2718%, 2719*, 2720%, 2721%, 2722*%,
2727%, 2728%, 2729%, 2730%, 2731%,

[ 11,37,77, 132,204, 292, 396, 516, 652, 804 |

2710%, 2711%, 2712%, 2713*,
2723%, 2724%, 2725%, 2726*,

1

. 2 _
itg, r2rgte, maty

205 H 1 TmaTy
Mz Ty
560 = r?l,tz,nzzr:ltz,rgt_l,mzr,r o1
- =T =T
ity Torgty, mat Myty, raty, myt
2696  Hggg 1 mary T g E e e Yy Y Ty
roty gt e e mat ]
T =T =T =T ——T 2. ,—1T
Mmogtye, roret ", mpt T, mayr T ty, it rorgt. T,
2697 Hsg1 1 mare Rt . T A
2ty marT it 7l r2rgt
T T —T =T
Maty, Torpt, T, magty ©, myty, raty, Tot L,
208 Hzpy 1 myrg YT LA
moraty ey s marg e r2e]
Mmate, Torsty Lo maty Lomary Tty rat o L omary
2699 Hgg7 1 mary 2 L 2. 4 ) Y
otz mar, Tty rit s, mapr, Tt
T =T =T
Mmapty, roret mgt Myty, raty, myt
2700 Hgrg 1 maorg wrEy Tyt te o et o MY Ty Tty Y Ty
roty gt v s mat
[ 11, 38, 76, 132, 204, 292, 396, 516, 652, 804 |
2701 H 1 it d 4
myr
551 T it r2rgts, it )
) ——T .2 T .2 ——T 2. ,—1T
rlrgty, it L, rorgt e 1,
2702 Hgsq 1 mayry 21TTE e z' T Y

ity , T2ty it
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Nbr.  gr Ne H; L m
- ) ) =T ) ——T
2703 Hesy L . 7,tz,'rz_rztz,7‘zrztx ,'Lty,rz_rzty,lty s
r2rgts ity r2rpt, r2rgt L
zTaty itz ryraty, Tty
itz,it;l,'rgrztgl,rzty,mrrzty,rgtgl,
2704 Hgoo 1 mary 4 z 1,01 2%
maratyl mery M marg T r 27
ity ity T, rargty T, oty maraty, T2t 1,
2705 Hs72 1 mzTg —1 ~1 —“1,—1 ,2,—1
marety L mary ty, mary Lol rP D
. i— 1 2 —T —T 2,—T —1,—T
itg, it L, rirgt L mar Lty rit L myr tt L
2706  Hsss 1 myry 5 2 P ) TEe Y ey ety
roty mary Yt r2t s mor e
2 e—1 2 — —T 2,—1 —T
rirgt it rirgt meyr t rot meyr
2707 Hsss 1 mzTx § e ac_l’ z g E_l’ = T;l y_»l =y A e
rhtz, mar, “ty,rit s, mar, —t
rfrztx,it;l,r37*1t;1,rgty,7nzr; N
2708 Hsss 1 mare = v 3
1,2, 1, 1,
yTptz, Mary “tz, mary, Tty
—T
myty, rety, myt
s Myty, roty, my >
2709 Hg7y 1 myry PR SR v
z ‘z z
2 2 —T T
rerpte, it L, Te Tttt Mgty Toty, Myt ©,
2710 Hgryg 1 mayry 1 =rete o Tyty T yty
raty ey e vttt mat
: 2 2 —T — — T,—-T1
it roret roTret meyr t rot memT
2711 Hsgo 1 R 2::1 2Tz I—,ly :c2m_,1 z w—ly;lm y o MeTy ty
thz,szTltz,T,rtl ,mzr,rl t . . .
ity, roret T ,magt T, mar_ "t rEt o, mar to,
2712 Hggo 1 marg 523: yTx 1717 121771 z zfly)—lz y Mz
rEty, My Tty Rt mary t
rﬁrztm,Tijtgl,mmtgl,szglty,rit, ,mzr;l -1
2713 Hygp 1 mary
r2ty, mars ey, r2t 7 myr -t
5 = = ZT 271 Lz = T = ZT T 2 T
rirgte, TyTaty L maty Tty . mary by, Tot
2714 Hggo 1 mary 1. S Ty 12
MzT o, t’l/ s Ttz mapr Tty M Tt
: 2 2 — —T
it riret reret maqyt rrt moyt
2715 Hsgo 1 mare @ TeTEtE TyTEle 2 TR Taty Myty
oty T Ty Ttz Ty Tty T maty
: 2 —T —T —T
itgp, rorget magt mqyt Tety, mqyt
2716 Hsgo 1 mzry A Ot S LA T A O
roty L rg e et mat ]
2 2 —T —T —T
rirgpte, roret T mgt T, myty, Tpty, myt N
2717 Hsgg 1 mayrg 2y v 2 e vy Ty
raty torg tte,rp et mat
2 2 —T —T 2 i— 1 2 —T
Tty TETpt L gt L, rirgty, it L, rorgt L,
2718 Hgsg 1 myry y E e yrere 2 TR 2t e Ty 2" %y
ity, Tty , it t, rorpts
2 — —1 2 a—1 2 —T
t t t t t t
2719 Hggg 1 marg e Ty Ee o Male s TaTely, thy  TETety
ity, rErgpty, it~ rSirgpt
] P] =T = ] —T
rergt rriret T, mgt T ity , rorgpty, it T,
2720 Hsse 1 mare x f’l £l x 12 z 12 31 zTxly y
roraty l itz rirats, Tirat]
2 2 —T —T —T i — 1 2 —T
roTete, TyTrety T, met T, mar Tty it s reret T,
2721 Hse1 1 mayrg Y zte, Ty T x 11 ch zlx Yoty ZTxty
rot mayr Tt it rirgt,
ptzmzry "tz > iy
2 2 —T —T 2 —
PPty TErpt L mgt L, Tty maT s
2722 Hzgy 1 mary RN rTE o g e
Y‘ZT‘ztu srptz,mar Tty rirgt
mztz,r?rzt:;l,mztgl,rgty,mzr;%y,it;l,
2723 Hs61 1 mzre 2. -1 .2 2, -1
TeTxty S Tptzsmary Ttz ryToty
rgrztz,rgrztgl,rnztgl,rzty,wzzrzty,rzt;l,
2724 Hgpg 1 mery — -1 —1,-1 ,2,-1
margty  mary iy, mery Tt rB 0
mﬁt‘z,Tﬁrztgl,mzt,;l,rﬁty,mzrﬁty,wftgl,
2725 Hyrg 1 mzry ] —1 Z1,-1 ,2,-1
marety ,mary tty, mary Lt rPtD
2 2 —T —T 2 —
rerpte, TETpt L gt L, oty M rgty, MmeTpt,
2726 Hgqg 1 marg yrett ty g omo oY TEeny enety
mary tz, rpts, mary to L rrts
2 2 — —T 2,1
roret roTret mgt maqyt rrt rit
m o Hem mery VIO T S mats |yt ety Ty
n;zrxtu 2,7'1 ti,mz'r‘l,ltz ‘Tutz . .
rorxte, Torety Ty mat T, myty, rety, Tt
2728 Hgo 1 R yrz ley ailx smapty T, y,lf,l yrTzty
margty L eyt mats, mer T
2 —T —T 2, —1T
mypty, PSret, ,mgt, ymoytey, Taty, ot N
279 Hgpy 1 mare ey e vy Ty e
marety vy Ltz maty, mary Lt
2 2 —T —T —T 2,—T —1,—T
rerpte, ToTget L, mapt t,mayr 2t myr L1
2730 Hgsp 1 myry prety $rw o e @ 2lE_yety Zre Ty
7-§tz,ng; to,Tots ,vlnzr: t
roret roret . mayt rrt moyt
2731 Hgrg 1 mayTy i ilz' _yliﬂ T @ fly' Ty Yy
rxtu s Ty tz,Tg st
[7.23, 50,87, 135, 194, 263, 343, 434, 535 |
2732%,

[7,23,52,97, 158, 233, 325, 431, 547, 682 ]

2733*

(7,24, 53,94, 147,212, 289, 378, 479, 592 |

2734%,

[ 7,24, 54,96, 150, 216, 294, 384, 486, 600 ]
2735%,

[7,25,56,98, 152,218, 296, 386, 488, 602 |
2736%, 2737*,
[7,27, 62,109, 172, 249, 338, 444, 564, 695 ]
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Nbr.  gr Ne H; L m X
2738%, 2739*,
[8,27,58, 101, 158, 226, 306, 401, 506, 623 |
w2 Hags 1 i r2rpty maretyl marats,
[8, 27, 60, 109, 172, 246, 338, 446, 564, 701 |
2733 Hgoy 1 i to, ity oty L mary craty i merats,
rolyol
8,28, 60, 107, 166, 239, 325, 425, 537, 664 |
2734 H 1 i mzrrtmTgrmfo?lv’"szf;l'T?Tmfgjlvmzrmt;l,mzmtz,
307 e -
[8, 28, 61, 108, 168, 241, 328, 428, 541, 668 |
2735 H: 1 i margte, r2rety L margts L omerety L e s e rp s
: 325 mgr= i1
8,29, 62, 109, 169, 242, 329, 429, 542, 660 |
2736 Hgoy 1 i marate, r2raty L margty L myry ! gl,rzt; s marets,
3 rleol
2737 H3gg 1 i mzrmiz«rlﬁrmt; smzTety ,rgrmtgl,mzr;%;l,rgrmtz,
mary Tt
[8, 31, 66, 115, 181, 258, 349, 459, 578, 711 |
2738 Hj 1 i rgtr*mwta?lvrgt;lﬂ"z%tglvmzrwtglymthZ,
: 310 P8yl
79 Hags 1 i rote, maty gty Lomerg Teg T raty T marats,
rolyol
[7,24, 62, 118, 190, 278, 382, 502, 638,790 |
2740%,
[7, 24,62, 120, 192, 280, 384, 504, 640,792 |
2741%,
[7,25,59, 109, 175, 257, 355, 469, 599, 745 |
2742%,
[7,25,61, 116, 188, 276, 380, 500, 636, 788 |
2743%,
[7,25, 65, 124, 196, 284, 388, 508, 644,796 |
2744%,
[7,25, 66, 127,200, 288, 392, 512, 648,800 |
2745%,
[7,26,63, 117, 187,273, 375, 493, 627,777 |
2746%,
[7,26, 64, 121, 194, 282, 386, 506, 642, 794 |
2747,
[7, 26, 68, 128,200, 288, 392, 512, 648,800 |
2748%, 2749%, 2750%,
[7,27, 66, 122, 194, 282, 386, 506, 642,794 |
2751%, 2752%,
[7,27, 68, 126, 198, 286, 390, 510, 646,798 |
2753%,
[7,27, 69, 128,200, 288, 392, 512, 648, 800 |
2754%
[7, 28,69, 126, 198, 286, 390, 510, 646,798 |
2755%,
[7, 28,70, 128,200, 288, 392, 512, 648,800 |
2756%, 2757*,
[7, 29,70, 126, 198, 286, 390, 510, 646,798 |
2758%, 2759%,
8,28, 70, 124, 198, 284, 390, 508, 646,796 |
2 =1 ,—1 -1 .2 -1
w0 Hyos 1 2, teoriretgtieg et rde o2t
z rolyl
[8, 28, 70, 126, 198, 286, 390, 510, 646, 798 |
2741 Hyo3 1 7‘27‘T t;,;,T‘ETxtgl,t;l,mxrztgl,mytz,mmr;
z " myt; !
8,29, 66, 119, 188, 273, 374, 491, 624, 773 |
2 -1 ,—1 2 -1
tg, t st sty t s
2742 H3gs 1 r2rg g Tzrzl x I Yy Tty
r2r,t
18,29, 68, 124, 196, 284, 388, 508, 644, 796 |
-1 ,—1 —1 —1,—1
2743 Hsgs 1 r2r, to,ryTaty Tty maty, mgty T, mary Tty
z Moy T 11
[8, 29,72, 128, 200, 288, 392, 512, 648, 800 |
2744 Haig 1 r2rg mzrwtzy“;11mzrztglymmngtgl,mytz,mmvﬂgl
z00 mytz !
18,29, 73, 130, 202, 290, 394, 514, 650, 802 |
2, -1 .2,—1 -1 .2 2,—1
s Hay ) 2 thw,riurwtm gttty tor2es p2e L,
z r;lt*
[8, 30, 69, 124, 195, 282, 385, 504, 639, 790 |
1 -1 2 -1 ,—1
margte, ity L omargty Yty r2rgt st el
2746 H 1 2 @ z zraty oty
387 2T P 2ppt= L
[8, 30,70, 127, 199, 287, 301, 511, 647, 799 |
2 2, —1 - —1,-1
2747 H3z99 1 r2ry rrte, TyTaty Ty gty Ty maty, moty T, mary Tt T,
z myr el
[8, 30, 74, 130, 202, 290, 394, 514, 650, 802 |
s Hyw 1 2y mergte, ity Lomarety Loretyt r2es p2e L,
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Nbr.  gr Ne H; L m
2y, g Vb, raty, L mprgto L myty, mpry Tt L
2749 Hyog 1 20 St Ty tx,Taty s maraty s mytz,maery Tt
z —1
myt
V) V) —T . 2,—1 = —T,—T
rot rrrget ,rot magrget moyt Mg T t N
2750 Hyos 1 rire zlilyzx xly o MaTrly = Mytz, My z
myt
[8,31,71,127,199, 287, 391, 511, 647,799 ]
2751 H 1 2. ’"z%tzwit;l«mrzwt;lymzty,mztgl,mzr;ltgl,
397 TzTx mor—ly—1
zTy
2 2 -1 2,—-T 2 — —
Tote, TaTEty L Tat, Lty Tttt
2752 Hsgg 1 rErTy 32? —yl x x T z y y
rErpt
[8,31,73,129,201, 289, 393, 513, 649, 801 ]
2 — -1 .2, ,—1 2 —1
2753 Haog 1 TETT reta, Ty ta, oty T ryraty itz riraty
=
8,31, 74, 130, 202, 290, 394, 514, 650, 802 ]
1 - —1
> ty, ty s ty s
2754 Hyo3 1 7'3?': Mzly, MgTel, = mzt,
[8,32,73,129, 201, 289, 393, 513, 649, 801 ]
2 1 -1 2 -1 ,—1
rotg, Ty Tty oty Lty rargt; 1Lt
2755 Hyog 1 r2rg g e 2oty oty
roret
[8,32,74, 130, 202, 290, 394, 514, 650, 802 ]
marT Yty metZ  mor Tt mprpt T myts, mer 1t 1
2756 Hyoq 1 r2ry 2Ty “ta,Maty = MaTy "ty = M Tty = Myty, Mgry “t,
# myt7 L
—T —T —1,—T —T 2 2,—T
2. Mmary Tte, Mgty T mapry Tty T, rety ity Tt
2757 Hygy 1 r2rg 1 y
z
[8,33,73,129, 201, 289, 393, 513, 649, 801 ]
— -1 —1,—1 2 — —
2758 H 1 "2, MeTy Ctm, Mpty T, mary Tty T by, Ty Tty Tty
384 Tra 2 Ty
rErpt
2759 H. 1 2 mzrgltx,nzxtgl,nzzrgltgl,nzwty,mIt;1,7nzr;1t;1,
386 TzT® maor—li—1
zT T
(8,26, 56,98, 152,218, 296, 386, 488, 602 |
2760%,
[8,27,59, 105, 166, 240, 328, 430, 545, 675 ]
2761%,
[ 8,28, 62,109, 172, 249, 338, 444, 564, 695 ]
[9.29, 62,109, 169, 242, 329, 429, 542, 669 ]
2 —1 —1,-1 —1,—1 2 —1
2760 Hrpgy  (my,r2) i rzrate, MaTy Tte, Mary Tty T Ty by Ty Ty Taty, maTaty T,
75 Yz maraty L r2rgts
9,30, 64, 113, 176, 251, 342, 446, 563, 696 ]
—1 —1 —1 —1,—-1 2 -1
mgmT tp, T2t , Tt s, Mgt s ToTzty, M T tz,
2761 Hggy (ma) r erjl r%*lz v z ty 0Ty z
x'z > Tytz
[9,31,66, 115, 181, 258, 349, 459, 578, 711 ]
2 2 -1 ,.2,—-1 .2 —1
2 ) rote, Tatg, Moty L, ety L rergty, Mgty L,
2762 Hrpgy (my, r2) i T: til 2 :71 2t Ty y
xTxly Ty Tat,
8,27, 68, 128, 200, 288, 392, 512, 648, 800 ]
2763+,
(8,28, 66, 122, 194, 282, 386, 506, 642, 794 ]
2764%,
(8,28, 69, 128, 200, 288, 392, 512, 648, 800 ]
2765%, 2766*,
8,29, 68, 124, 196, 284, 388, 508, 644,796 ]
2767%,
8,29, 69, 126, 198, 286, 390, 510, 646, 798 ]
2768%,
8,29, 70, 128, 200, 288, 392, 512, 648, 800 ]
2769%,
(8,30, 70, 126, 198, 286, 390, 510, 646, 798 ]
2770%,
9,30, 74, 130, 202, 290, 394, 514, 650, 802 ]
; 2 2,—1 2 —1 —1,—1
itg, Tergty, Tot r2rpt mer. Tt Moyt
2763 Hgss (mg) Tf,w @ TETate Ty ly T T Tety T ety Tty T Myt
Mmgrytz, myt
[9.31,71,127, 199, 287, 391, 511, 647,799 |
2764 Hegy (ma) 2, itg;,rgrxtz,Tgtczl,rgrxtgl,mwty,mzrwtgl,
647 ° vy’ matyl marats
9,31, 74,130, 202, 290, 394, 514, 650, 802 ]
2 —1 2,—1 —1 —
2765 Hyos 1 r2rg reta, Ty Tta, Tyty T Taty T, maret, T, myts,
z mprz ezl myt 1
; 2 2 — -1 —1,-T
itg, rorgty, oty Ty Mgty ot myts,
2766 H 1 mayr z Y i r z :
581 2Tz vty gyt b
[9. 32,72, 128,200, 288, 392, 512, 648, 800 ]
; 2 2 —1 —1 —1
2767 Hygo 1 R “zlvrzrzfszythx Mgty ,ty,'mzrmty B
ty i marats
[9,32,73,129, 201, 289, 393, 513, 649, 801 ]
2768 H. 1 2 Tgtzvr;lf/zwf,tgl,rzt; ,Tgrlt,; ,
roT
406 i t;l,rgrzt;:l

[9, 32,74, 130, 202, 290, 394, 514, 650, 802 ]
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Nbr.  gr Ne H; L m
pJ = =T —1,—1
TErgty, mpty, margt mgt mgr myt
2769 Hgs1 (ma) Tf,rz yzzxzz_vlzxmaxmaI;C y o Mytz,
mygretz, myt
[9.33,73,129, 201, 289, 393, 513, 649, 801 ]
2 -1 -1 —1
rorpte, mgty, margpt ymgt sMmpty, Myrgt
2770 Heae  (ma) r2rg v : © x , v
mg Yy yMzTglz
[7,27, 64,113, 179, 260, 354, 467, 593,734 ]
2771%,
[8,31,68, 119, 188, 269, 368, 481, 609, 752 ]
2 -1, —1,—-1 2 . —1
2771 Hggg 1 r2rg TyTete, Ty Ty Tty Ty ety Ty Taty, Ty
Z TyTxtz
[ 7,24, 55,98, 153,222, 303, 396, 503, 622 |
2772%,
[ 7,27, 60, 103, 160, 230, 312, 407, 515, 635 ]
2773%,
[8,28,63, 110, 172, 249, 338, 441, 560, 691 ]
r2raty, ryrate, rirsty, vy e bl r2rs by gty
2772 H3g3 1 TZTx 1. .—1,—1
Ty Tz t,
[ 8,31, 65, 113, 176, 253, 343, 447, 566, 698 |
2773 Hao- 1 2 ’"gryt;lyTy_lrz_lt;lvry?"g;ty,Ty_lrz_ltgl,Tgrztz,ryrmtz,
3 393 TzTx 72y g—1
2Tyt
53C *
[7,29,77, 134,203, 294, 395, 515, 654, 803 ]
2774%,
[8,33,79, 131, 205, 292, 395, 517, 652, 803 ]
2 —1 -1,-1,—-1 2 2 —1
TyTgty, TaTyty LT T Tt rE Tty ry Tty TETyt
2774 Hzgs 1 r2rg e y v Y
y "z 'z
[8,32,76, 131, 203, 294, 395, 515, 654, 803 ]
2775%,
[9,35,76, 131, 205, 292, 395, 517, 652, 803 ]
2 -1, —1,—1 2 2 1
2775 H 1 2, Tarztzwy Tty ryTaty, TyTaty, TETyts T,
393 z' riraty, ryret
Yy s TyTaetz
(8,27, 59,103, 160, 230, 312, 407, 515, 635 ]
2776%,
[9,30, 65, 113, 176, 253, 343, 447, 566, 698 ]
2776 H 1 2y Tirztz*ryrzt2*r13rzfy»Tirytgl’Tglrzltglyrgrztz,
393 P ryraty, vy try e

55A

[9.31,69, 123,193, 279, 381, 499, 633,783 ]
2777%,

[9,32,72, 128, 200, 288, 392, 512, 648, 800 ]
2778%, 2779%,

[9, 32,73, 130, 202, 290, 394, 514, 650, 802 ]
2780%, 2781%,

[9,33, 74, 130, 202, 290, 394, 514, 650, 802 ]

2782%, 2783%, 2784*, 2785%, 2786%, 2787+, 2788*, 2789%,

[9,33,75, 132,204, 292, 396, 516, 652, 804 |
2790%, 2791%,
[9.34,76, 132,204, 292, 396, 516, 652, 804 ]

2792%, 2793%, 2794, 2795%, 2796%, 2797*, 2798*, 2799*, 2800%*,

[ 10, 33,72, 127, 198, 285, 388, 507, 642, 793 |

2801°%,

to, r2rgtyl tn mgr L

2 s
2777 Hyrr (Mmarg, Tyre) rirg o T z
VY z 'ryl'r'z ltz,rg'r'ytzl,ry
[ 10, 34,74, 130, 202, 290, 394, 514, 650, 802 ]
=1 ,—1 =1 —1
ta, it t ty, it t-1
2778 H3zg1 1 i @ e s ta b tysty )
mytz,rutz ,mytz
p) -1 ,—1 ,—1 7, —1 —T
te, rorget t v Tty,rot ,mat
2779 Hgsg  (mzre) r2rg @ TeTaty oty T Tty Tty Zty
* myty, mgrz Ytz rpts
[ 10, 34,75, 131, 203, 291, 395, 515, 651, 803 ]
2 —1 -1 2 —
Pty Yty rat Lty Pyt
2780 Hyo6 1 r2rg z zz g ﬂlv zlz Yy Tz aty
ty, rorgpt, Lt
) =T ;- T 2 ——T —T
ta, Terpt ottt L rErgty, it myrgt, ©,
2781 Hszga 1 r2rg T TTaly @ o TyTaty, ity T maraty
# myrgt 7*27‘ t 1 r2t 1
zratz, ryraty T TEts
[ 10,35, 75, 131, 203, 291, 395, 515, 651, 803 |
1 —1 —1,—1 =1 ,—1
mars Tt mat L, mar T bt my gty it t
2782 Hegss (mzrg) r2rg 2Tg tw. MEly 2wt zraty, ity ", ,
ty, Torgpt s myrgt
e —1 T, —1 —T
2783 Hsoo 1 i ta, ity ty ity amzty
r2t,, 12t m,
——1 -1
ta, i Lt
2784 H3192 1 i x x x |
mapty, mgt, 1, ot
tg, ToTpt Tt
2785 Hesg  (mzrz) r2rg T Tt w0 b ,

mmtz,Tfl

’V‘mtz_l
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Nbr.  gr Ne H; L m X
=T T —T,— 1,2 =
B mary Tte, mpty L mary Tt ro gty met s L, rat L
278  Hgsy (mzrg) r2rg R ze e o Y v z
wtz, roTaty L mary to
2787 H 1 i mate, Toty omaty L omaty, r2t, T omat T
315 3,21 z
mytz, Tpty L myts
) =T =1 ,2 T T 2,1
2788 Hyugg 1 2ry Tgtw*rz 2tzvrfix zwrg;m*y»ryrzty Sty L,
rorgts, raraty L raty
2789 Hgzgs 1 2 marg Ve, maty Lomary g L riraty ity T ma gty
= anrItZ,T'ngt;l,1':2Et;1
[10. 35,76, 132, 204, 292, 396, 516, 652, 804 |
2790 Hysy 1 2, 72, g Vg, raty Lmaty, moraty b maty L,
z'® —1,—
mutzz,mﬁrflt 1 - . .
by, rorgt s Lt ty, T2t oLt
2791 Hyqo 1 r2rg o rtete o Yy Tz ,
T(L‘t21mm7‘$t7 il
[10. 36, 76, 132, 204, 292, 396, 516, 652, 804 |
2, ,—1 —1
te, rsrpt ymyt 5
2792 Hgsg  (mzTax) w2y BETE yty
ty, mgrat
T T T
to, ittty
2793 Hgzyg 1 i z )
matz, Mot
2794 Hz1g 1 i mztz,rztgl,m,zt;l,r ty,7y v ,?’YLyt;l,
7‘2tz,7‘2t71,mzt71
P 7,1 —T
2795 Hgzyp 1 i mztmwrétwlwmzt T2 Gty Tty myty
mytz, ot myts
=T =T —T,—1 =T
2796 Hggo r27‘1 MzTy to, Mgty ~,meyr “t ", Ty fy, y ,m,zty R
z myty, mgro ezl rpt L
297 Hypag i Mate, T2ty L maty L ma s Trgty, mory 1
mzrur_ltz,rrurzt_l,mmrur 1t_1
=T —1 =T, 1 ,—1
2 My “tx, Mgt~ mayr, "t T, T
2798 Hryrg (mzre, ryre) r2ry I 1T7
Y ‘Ytz Yy /y’Z ’ x Y zZ
p) —T = —T —
2799 Hyoo 1 r2ry rite, Ty te,Taty T, maery Tty mary
= marpty, mgrgty L, mats L
=T =T =
mar, ttep,mpt, L, mar
2800  Hyyz 1 r2rg Fla troTrle =7
roly, MeTat, =, mat
r2rztz,r§ryt;1,r;1

2801 Hgzgz 1 r2rg Y
r/urzt,z, Tyretz, TaTyt,

55B

9, 34,76, 132,204, 292, 396, 516, 652, 804 ]
2802%,

[9,35,77, 132,204, 292, 396, 516, 652, 804 ]
2803%, 2804*,

[9,35,79, 134,204, 292, 396, 516, 652, 804 ]
2805%,

[9,36, 78, 132,204, 292, 396, 516, 652, 804 ]
2806%, 2807*, 2808*, 2809%, 2810%,

[9,36,79, 133,204, 292, 396, 516, 652, 804 ]
2811%,

[ 10, 36, 76, 132, 204, 292, 396, 516, 652, 804 |

2 2 -1 ,2,—1 2 —1 —1
rt,?"rt, st T rSty, v T Tty mypt, T,
2802 Hrsg (mz,r2) r2rg * 1y e e 27y Te MY TRE Ry
Mz t meyr t Tt
z sMzry Ttz Tty
[ 10, 37,76, 132, 204, 292, 396, 516, 652, 804 |
2 — — 2 2 ip—1
2503 Hags . 20 to, rarpty ity L roraty, Taty, ity
z 7nzrwt;1,'lnzrwtz,r3rwt;
) =T T —T T =1
2808 H, j 2, to, Tty smary Lty myty, rIto
12 = it ety maraty
[ 10, 37,78, 132,204, 292, 396, 516, 652, 804 |
2 2. -1 2 —1,.—1,—1 2
205 H 1 25 ryTates TyTote, TaTyty Ty Taty, vy T Tty ry Tty
393 B ryratz, raryty e e e !
[ 10, 38, 76, 132, 204, 292, 396, 516, 652, 804 |
—1 —1 —1,—1 1
mary Tty mat ,mrt,rt, Ley, mapt:
2806 Hr7go (mz,rg) rgrm z T r v m71 = A v v Ty
MzT o, t yMaTy Tty rrt
—T T —1,—-T 2 2 —T
MzTy t m t meyr, t megret rot reret
2807 Hyss (mz»T‘i> Tng 2z 3 x> acl v22 et s MaTaly, rpty, ryTety =,
Tgtu ,;nzrwltzén,rlztz ) ) T
ret réret L, rit_C magrpty, vt rérpt T,
808 Hygy  (mz,r3) r2rg FUy YT E ey 0 TR e Ty ey
ratyl mary e, r2rat]
— —T — T 2 2 .
2809 Hggs 1 20y MzTy “te, Mgty =, mayry, sy Taty, Thty, it
z mzrmtfl,mzrztz,r?/rrtgl
— —T —T —T 2, —T
2810 Hegs . 2, mary tp,mpty  mary Ltp mpry by, myty, ot
' 1';1t;1,'r~xtz,'mzvztzl
[ 10, 38,77, 132, 204, 292, 396, 516, 652, 804 |
2 -1 .—1,.—-1,-1 —1,—1,—-1 2
. Hags ) 20 ryraote, raryty Loy e e ryraty, rp e e rZe e,
z ryrztz,rxTytz_ ,r;lrz_ltz_l

56A

[ 10, 34, 74, 130, 202, 290, 394, 514, 650, 802 |
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ar Ne H;

L

153

2812%,2813%, 2814%,

[ 10, 35, 76, 132, 204, 292, 396, 516, 652, 804 ]
2815%, 2816%, 2817*, 2818%, 2819*, 2820, 2821%*, 2822%, 2823%*, 2824°, 2825%, 2826*, 2827*,

2828%, 2829%,

[ 11, 35,75, 131, 203, 291, 395, 515, 651, 803 ]

2812 Hypys

(mzrgt rire)

Y

m;,;t;l, 2t r2rpty, r2rgty L

TQthz, rgrztm, mzrztﬂjl, rgrwtgl, mgty, ”mzrztgl,

Tite, merate, myty Lraty Lo maty, margt,

T

1 2 )
2813 Hrpyug (myr rZre) i 7 _
z 0z 7n:,;t,q1,1'§tz,1'£1'ztz,1'21'ztz1
V) 2 7,1 =T =T
W14 Hgzg  (marzl) r2 Tﬂztz’rzrxtz’_rztm ’mf?t_ﬁ e maTaty
ti/ s Tatz,mary Tty mar Tt
[ 11, 36, 76, 132, 204, 292, 396, 516, 652, 804 |
2,—1 ,—1 —1 —1
2815 Heys  (mz) r2 N ’135 ’;nxtyf Tty Tty
ity, maty, rot; Lt
——T —T ——T
2816 Haos N i iz,ztz ,tz ,'Lty,t,y,zty N
t;l,mxrzltz,r?/rzt; smgry Lt 1
V) V) —T 2, -1 .2 =
P2 rpte, ToTpte, MaTgts L, rorgt L, roty, mgr
2817 Hrpy7 <1nzr;1,r2rr) @ ¥ ilm z ailT ZQm v ilmf v e
rutu2,rrixrzltz,rutz,mzrz t,
to, ottt mgty, mat sl myt
818 Hgrg — (mz) r2 FAE R R ST R
z 2 2 1 1
Tutz,Tl,tz,mmtz , Myt
) =T =T 2 =T, =T
roty, mgryet maqt ret T, rot mgr,, "t
W19 Hpgg  (mary b rZrg) i g TR Y ot 2y T e Ty
roty Lomary ity 2t marg e
2820 " 1 X mztm,Tit;l,mzt;l,Tﬁty,mzty;’ritglx
308 i — — = oY
mztul,mxrz 1tz,r3rztz1,mzrz Le
] rjtm,mztm,rﬁtgl,mztm1,mmryty,réryt;1,
2821 H3z23 1 i —1 -1 2,-1
maryts !l mats, mat7 1l r2e7
22 u ] mzrxtz,rgrztgl,mzrztgl,rgty,myty,rgtljl,
326 1 g myt—l P2, 2471 el ‘
y "z v T2tz o
——T =T 2 7T . 2,—1T
2 Mmyty, ity =, mat ,ryty,'r'yty ,7'Ity N
2823 Hszg 1 Tz mar—1y b r2p =L 2, =1
zT, z>MzTzlz, Ty T2ly = TypTz
——T =T P
Mmaptyp, it —,myt ~, ryty, roryt , T B
2824 Hgyg 1 r2 e Va e VT TetVly
maty, myty, mgt ", myt -
T —1 -1 =T =T
tg,Tot Lt mgty, mpt, L, myt T,
2825 Hye1 1 r2 LU T A AL v
rats, Tats, it mat]
7,1 ;-1 T -1 . —1,—1T
to,rotp Lt gty roryt ot e
2826 Hpoq 1 r B R B S 4 v v
5 —1,—
rirety, Tty T t
z z ta
2827 Hsn 1 T P2y 24 p2,—1 2,
Stz ratz, 2t 2t
) —
28 Hgqq 1 - rzrete, Tote, Ty ’
ity, mats, ity Y, mat
1 B r;rmtm,rﬁrmtm,rﬁt;l,m,mrmtgl,mzty,rgl —T
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Nbr.  gr N H; L m X
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Abstract

Infinite analogues of the Paley graphs are constructed, based on uncountably many
locally finite fields. By using character sum estimates due to Weil, they are shown to be
isomorphic to the countable random graph of Erd6s, Rényi and Rado.

Keywords: Paley graph, random graph, universal graph, quadratic residue, character sum.
Math. Subj. Class.: 05C63, 03C13, 03C15, 05C80, 05E18, 11140, 12E20, 20B25, 20B27.

1 Introduction

In 1963 Erdds and Rényi [14] described two constructions of graphs which have subse-
quently become well-known and well-understood parts of the landscape of graph theory.
One construction gave a countably infinite family of finite graphs, defined deterministically,
which later became known as the Paley graphs P(q). The other gave a single countably in-
finite graph R (or more precisely an uncountable family of mutually isomorphic countably
infinite graphs), defined randomly and later variously named after Erd6s, Rényi and Rado,
who gave an alternative construction in [24] the following year. It is perhaps surprising that
in the following half-century and more, a strong connection between these very different
graphs seems to have received little notice, except in the world of model theory (see [20,
Examples 1.3.6 and 1.8.3]), though there are hints to be found in papers such as [2, 3].
Perhaps this lacuna is less surprising when one realises that an essential ingredient in this
connection comes from algebraic geometry, namely Weil’s estimate for character-sums,
used in his proof of the Riemann hypothesis for curves over finite fields.

The first aim of this paper is give a more combinatorial explanation of this connection
by constructing, for each odd prime p, infinite analogues of the Paley graphs, defined over
uncountably many locally finite fields of characteristic p, and its second aim is to show that
these graphs are all isomorphic to 2. The finite and infinite Paley graphs are described in
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Sections 2 and 3, and R is described in Section 4. The isomorphism is proved in Section 5,
with remarks on the proof in Section 6. The automorphism groups of these finite and
infinite graphs are compared in Section 7, and the construction and the isomorphism with
R are extended in Section 8 to the generalised Paley graphs introduced by Lim and Praeger
in [19]. The paper [14] is revisited in Section 9.

2 The Paley graphs and their inclusions

For each prime power ¢ = p® = 1 mod (4) the Paley graph P(q) has as its vertex set the
field IF, of g elements, with vertices = and y adjacent if and only if x — y is a quadratic
residue (non-zero square) in IF,. It is an undirected strongly regular graph with parameters
v = ¢ (the number of vertices), k = (¢ — 1)/2 (their common valency), A = (¢ — 5)/4
and p = (¢ — 1)/4 (the number of common neighbours of two adjacent or non-adjacent
vertices). See [4] for further basic properties of the Paley graphs.

These graphs were introduced, not (as is often asserted) by Paley [23] in 1933, but in
the case e = 1 in 1962 by Sachs [25], as examples of self-complementary graphs, and
in the general case e > 1 in 1963 by Erd6s and Rényi [14, §1], as part of their study of
asymmetric graphs. Neither paper attached a name to these graphs; they appear to have
been named around 1970, no doubt by analogy with Paley designs (see [12]) which, like
the orthogonal matrices constructed by Paley in [23], are based on properties of quadratic
residues in finite fields. See [18] for a discussion of the history of these graphs.

A finite field F,, is a subfield of F if and only if ¢’ is a power g of g, in which case
the subfield is unique, consisting of the solutions of the equation x?¢ = z. In this case, if
g = 1 mod (4) then ¢’ = 1 mod (4), so we have Paley graphs P(q) and P(q’). Clearly each
quadratic residue in IF,, is also a quadratic residue in F/, so P(q) is a subgraph of P(¢’). If
f is even then every element of I, has a square root in F (in fact, in the quadratic subfield
Fq2 C Fg) so the subgraph of P(q’) induced by P(q) is a complete graph K,. However,
if f is odd then an element of IF; has a square root in F if and only if it has one in F,, so
the induced subgraph is simply P(q), that is, P(q) is a full subgraph of P(q’).

3 Infinite Paley graphs

Let E be any set of odd e € N which is closed under taking divisors and least common
multiples. For any prime p = 1 mod (4) let

Foe := U Fpe,
ecE

the direct limit of the direct system of fields IF,e for e € E and inclusions between them.
This is a subfield of the algebraic closure F,, of F,,, infinite if and only if E is, and locally
finite in the sense that each finite subset is contained in a finite subfield. The finite subfields
of IFpE are just the fields IF,e for e € FE, so distinct sets & determine distinct (and non-
isomorphic) fields F,=. There are uncountably many sets £ satisfying the above conditions
(consider, for example, the set of integers e whose prime factors all belong to a given set of
odd primes), so for each p we obtain uncountably many non-isomorphic fields Fs.
Now let us define
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the direct limit of the Paley graphs P(p€) for e € E, with respect to the embeddings
P(p®) C P(p®) where e divides ¢’ in E. By our remarks in Section 2, each P(p®) is a full
subgraph of P(p%). If E is finite then F is just the set of all divisors of [ := lem(E), so that
P(p?) is just another Paley graph P(p'). We will therefore assume from now on that E is
infinite, in which case we will call P(p¥) an infinite Paley graph (see [20, Example 1.8.3]
for a similar construction by Macpherson and Steinhorn, though the exponents e = 2% used
there should be replaced with odd integers). In Section 5 we will use the fact that if, as
assumed, F is infinite then each e € F divides infinitely many elements ¢/ € E: only
finitely many elements of F can have a given least common multiple ¢’ with e, so ¢’ takes
infinitely many distinct values, all divisible by e. Thus each finite subfield Fyc of F,s or
Paley subgraph P(p®) of P(p¥) is contained in infinitely many others.

In the same way as this one can construct infinite Paley graphs P(p?¥) for primes
p = —1 mod (4) as unions of Paley subgraphs P(p?¢) where e is odd.

Although they are constructed from uncountably many mutually non-isomorphic fields,
these infinite Paley graphs P(p”) and P(p*F) are all isomorphic to each other. In fact, we
shall prove:

Theorem 3.1. Each infinite Paley graph P(p"¥) for r = 1,2 is isomorphic to the random
graph R.

4 The countable random graph

The countable random graph, or universal graph R was introduced by Erdés and Rényi [ 14,
§3] in 1963 and Rado [24] in 1964. For details of its properties see [0, 7, 8] or [13, Sec-
tion 9.6], and for some recent generalisations see [I, 15]. Theorem 3.1 should not be as
surprising as it might at first appear, since in a sense we shall now explain ‘almost all’
countably infinite graphs are isomorphic to R. (However, the isomorphism class contain-
ing R is very far from being random, in the colloquial sense of being typical, since it is just
one among uncountably many isomorphism classes of countably infinite graphs.)

Erd6s and Rényi showed that if a graph I" has a countably infinite vertex set, and its
edges are chosen randomly, then with probability 1 it has the following property U: given
any two disjoint finite sets A and B of vertices of I, there is a vertex which is a neighbour
of each vertex in A and a non-neighbour of each vertex in B. They used this to show that
T" is symmetric (has a non-identity automorphism) with probability 1 (by contrast with the
finite case, where they showed that a random graph of order n is symmetric with probabil-
ity approaching 0 as n — o0). In fact, a similar argument shows that any two countably
infinite graphs with property U are isomorphic: one can construct an isomorphism between
them by using U to extend, by a back-and-forth argument, one vertex at a time, any iso-
morphism between finite induced subgraphs, such as a single vertex in each of them. (See,
for example, [21, Theorem 2.4.2], which in the language of model theory shows that the
theory of graphs with property U is satisfiable and Rj-categorical, and hence complete and
decidable.) Thus any two graphs I' constructed randomly as above are isomorphic with
probability 1.

As a model of R one can therefore take any countably infinite graph with property U.
For instance, Rado [24] constructed a ‘universal graph’, in which every countable graph
is embedded as an induced subgraph, by using the vertex set V' = N (including 0), with
vertices ¢ < y adjacent if and only if 2” appears in the binary representation of y as a sum
of distinct powers of 2; this easily implies property U.
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For an alternative model of R, let the vertex set V' be the (countably infinite) set of
all primes p = 1 mod (4), and define distinct vertices p and ¢ to be adjacent if and only
if ¢ is a quadratic residue mod (p), that is, the Legendre symbol (%) = 1. By quadratic
reciprocity, which states that (£)() = 1 for primes p, ¢ = 1 mod (4), this is a symmetric
relation, so it defines an undirected graph. To show that this graph has property U, given
disjoint finite subsets A and B of V, for each prime a € A choose an integer n, which
is a quadratic residue mod (a), and for each prime b € B choose an integer n;, which is a
non-residue mod (b). By the Chinese Remainder Theorem, the simultaneous congruences
n = 1 mod (4) and n = n, mod (c) for all ¢ € C := A U B have a unique solution n
mod (d) where d = 4[] . c, and by a theorem of Dirichlet this congruence class contains
a prime (infinitely many, in fact). This gives a vertex in V" adjacent to all the vertices a € A
and to none of the vertices b € B, as required.

5 Proof of Theorem 3.1

In order to prove Theorem 3.1 it is sufficient to prove that the infinite Paley graphs P(p"F)
all have property U. Any pair of disjoint finite sets of vertices A and B are contained in
some finite subfield F, of FprE. As noted earlier, since £ is infinite IF is contained in finite
subfields Fy/ (¢’ = q’) of [F,-= for infinitely many odd f. It is therefore sufficient for us
to show that for all sufficiently large powers ¢’ of ¢ there is an element 2 € F such that
x — a is a quadratic residue in IFy/ for all @ € A and = — b is a non-residue in F, for all
be B.

We will adapt an argument used by Blass, Exoo and Harary [2] to obtain a similar
result concerning the family of Paley graphs P(p) for primes p = 1 mod (4). Given such
subsets A and B of F,, let S be the set of all x € F satisfying the above condition. Let
C:=AUB,letn =|C|, and let x : F; — C be the quadratic residue character of F/,
defined by x(x) = 1, —1 or 0 as « is a quadratic residue, a non-residue or 0. Note that
x(zy) = x(2)x(y) forall z,y € Fy.

For each z € F,/ \ C we have

[[a+x@—a). [T —x(z-b) =

acA beB

5.1
0  otherwise. -1

{2n if 2 € S,

It follows that S is non-empty if and only if
si= <H(1+X(za)). IIa X(xb))) > 0.
zgZC \a€A beB
Summing over all z € F instead, let us define
t:= Z (H(l + x(z — a)). H(l —X(Jc—b))> .
IEF(I/ acA beB

Expanding the product on the right-hand side, we have

t=ZI—FZZX(J:—CL)—ZZ)((J:—ZJ)—F---,
T T a T b
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where the first term is ¢’ and the second and third are 0. To aid our consideration of the

remaining terms, let us write C' = {cy, ..., ¢, }. Then it follows from the above that
t— Q‘<Z|ZXJU ciy)x(z—ci,) |+ "’Z |ZX$ ciy) e x(@—cy )|+
11 <t i <<l T
where i1, ...,4; € {1,...,n} in each case. Weil’s estimate [28] for character sums implies
that
ZX —ci))x(r—e,)=0Kq¢) as ¢ — o0 (5.2)
for each such k-tuple (iq,...,i;) (see Remark 1 for further explanation), so it follows

immediately that for a given pair of sets A and B, and thus for a fixed n, we have

t—d'|=0(/d) as ¢ — .

Now

t—s=>_ (H(1+x(xa))-H(1X(fEb))>

zeC \a€A beB

depends only on the sets A and B, and not on ¢’, so we have s > 0 for all sufficiently large
q', as required.

6 Remarks on the proof

1. Weil proved in [28] that if )y is a multiplicative character of order d of a finite field I,
(one whose values are the dth roots of 1 in C), and f(z) is a polynomial of degree k over
FF, not of the form cg(z)¢ for any ¢ € F, and g(z) € F,[x], then

> x(f@)| < (k-1)a. 6.1)

z€F,

(See [26, p. 53], for example.) Replacing g with ¢/, taking x to be the quadratic residue
character, which has degree d = 2, and taking f(z) = (z — ¢;,) -+ (¢ — ¢;,) we obtain
the estimate (5.2) used above. In fact, when k£ = 2 we have an exact value in (5.2): this is
Jacobsthal’s Lemma [17], used by Paley in [23], which states that

S v(@ —wx(e —v) = -1

z€F,

for all w # v in Fy. This can be proved in a few simple lines by using the substitution
w = (z —v)/(z — u). The parameters A = (¢ — 5)/4 and u = (g — 1)/4 for the strongly
regular graph P(q) then follow by a simple version of the calculation used in Section 5.

2. The argument used to prove Theorem 3.1 in fact shows that

/!

|S| = ﬁw% as ¢ — oo, n fixed,
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which is what one would expect for Paley graphs on heuristic grounds, regarding adjacency
or non-adjacency of vertices as independent events with equiprobable outcomes. Bollobés
and Thomason [3] have given a more precise estimate, equivalent in our notation to

/
1
151 = 35l < 5 =242/ + 5.

3. In [2] Blass, Exoo and Harary, working with the Paley graphs P(p) for primes p = 1
mod (4), needed to show that given any integer n > 1, if p is sufficiently large then for any
disjoint n-element sets A and B of vertices of P(p) there is a vertex x adjacent to every
a € Aandtonob € B. Their argument (based on one for tournaments by Graham and
Spencer [16]) was similar to that used in Section 5, except that in place of Weil’s character
sum estimate for fields IF, they used one by Burgess [5], that if p is prime and ¢y, ..., ¢
are distinct elements of [, then

|Zx(xfcl)...x(xfck)|§(k71)\/ﬁ

z€lF,

where Y is the quadratic residue character (Legendre symbol) mod (p).

4. Chung [11] has given some generalisations of the character sum estimates by Weil and
Burgess, with applications to the discrepancy of finite graphs, including the Paley graphs;
for any graph this is the maximum, over all s, of the difference between the maximum
number of edges of an s-vertex subgraph and the average for that s. Estimating character
sums is a major activity; Paley himself was an early contributor in [22], but this was in
connection with number theory (specifically Dirichlet series), not graph theory.

5. For prime powers ¢ = —1 mod (4) the construction in Section 2 yields the Paley tour-
nament 7'(g), a complete graph K, with directed edges, and the construction in Section 3
yields, for each prime p = —1 mod (4) and infinite set F satisfying the conditions given

there, an infinite Paley tournament 7'(p¥). Again, there are uncountably many of these
objects, but a slight adaptation of the preceding arguments shows that they are all isomor-
phic to the countable random tournament; a model of this can be obtained by applying the
construction in Section 4 to primes p,¢ = —1 mod (4), where quadratic reciprocity now
gives (£)(1) = —1.

6. Peter Cameron [9] has suggested a more general construction using ultraproducts of
finite fields, rather than direct limits, together with £.o$’s Theorem, to approximate the ran-
dom graph (see also [20, Example 1.3.6], based on asymptotic classes and ultraproducts);
this has the advantage of allowing finite fields of different characteristics to be used, thus
yielding fields of characteristic 0.

7 Automorphism groups

It follows from a theorem of Carlitz [10] that the automorphism group Aut P(q) of P(q)
is the subgroup AAL;(q) of index 2 in AI'L;(q) consisting of the transformations

t—=at"+b (a,beFy x(a) =1,y e GalFy)

of the vertex set Iy, where GallF, is the Galois group or automorphism group of [y, a
cyclic group of order log,, ¢ generated by the Frobenius automorphism ¢ — t¥. The affine
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transformations (those elements with v = 1) and the translations (those with v = 1 and
a = 1) form normal subgroups AH L1 (q) (‘H’ for ‘half’) and T} (¢) of AAL;(g) with

AALl(q) > AHLl(q) > Tl(q) > 1,

and the abelian quotients in this series show that AAL;(q) is solvable, of derived length at
most 3.

One might hope that the automorphism group of P(p"¥) for r = 1 or 2 would have a
similar structure. Clearly it contains the subgroup AAL; (p"¥) of index 2 in AT L, (p"F)
consisting of the transformations

t—=at” +b (a,beF,=5, x(a)=1,v¢c GalF,=).

Here GallF,-= is not the direct limit of the groups GallF,~ for e € FE, but their in-
verse limit: this can be identified with the (uncountable) subgroup of the cartesian product
[I.c GalF e consisting of those elements whose coordinates 7. € GalF- are consis-
tent with the restriction mappings GalF,,-s — GalF-c induced by inclusions Fy,re C IF),rs
for e dividing f € E.

As in the finite case, this group AAL;(p"¥) is solvable, of derived length 3. However,
the facts that P(p"?) = R and that Aut R acts transitively on isomorphism classes of
finite induced subgraphs of R (by the back-and-forth argument used in Section 4) destroy
any hope that this subgroup might be the whole of Aut P(p"F). Indeed, far from being
solvable, Aut R has been shown by Truss [27] to be a simple group, and to contain a
subgroup isomorphic to the symmetric group on a countably infinite set.

8 Generalised Paley graphs

In 2009 Lim and Praeger [19] introduced generalised Paley graphs P;(q), where ¢ is a
prime power p® and d divides ¢ — 1 (for convenience, we have changed their notation).
Again the vertex set is IFy, but now vertices = and y are adjacent if and only if x — y is
contained in the unique subgroup D of index d in the multiplicative group F, consisting
of the non-zero dth powers. To give an undirected graph we assume that if ¢ is odd then
the order (¢ — 1)/d of D is even. For example, taking d = 2 gives the Paley graphs
P(q) = Px(q).

The construction in Section 3 carries through in the obvious way to give infinite gener-
alised Paley graphs Py(p"F) where r is the multiplicative order of the prime p mod (2d)
(ormod (d) if p = 2), except that we now need F to consist of integers e coprime to d. The
proof of Theorem 3.1 also carries through, provided we take x to be a multiplicative char-
acter of F. of degree d (equivalently with kernel D), and replace the factor 1 + x(z — a)
in equation (5.1) with

d—1

L (o =)+ x(@ = ) 44 x(e - @) = [Tl - @) - o)

where w is a primitive dth root of 1 in C; again we can apply Weil’s estimate, now in the
more general form (6.1) given in Remark 1, to show that P, (pTE )= R.

The remarks in Section 7 about automorphism groups also apply here, though it should
be noted that, as shown in [19], there are examples where d does not divide p — 1 and
Aut Py(q) is significantly larger than the obvious analogue of AAL;(q).
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9 Symmetry versus asymmetry

The main aim of Erd6s and Rényi in [14] was to consider, in the contexts of finite and
countably infinite graphs, the balance between symmetric and asymmetric graphs, those
with and without a non-identity automorphism. Most of the paper concerns finite graphs,
and here they proved, in a very precise sense, that not only are most graphs asymmetric, but
in fact they are on average a long way from being symmetric. For a finite graph G = (V, E)
they defined A(G) to be the least number of edge-changes (insertions or deletions) required
to convert GG into a symmetric graph on V. We may identify G with its edge set £, regarded
as an element of the power set P(V(2)) = (FQ)V<2) of the set V(2) of 2-element subsets of
V'; the Hamming distance between two graphs (V, E') and (V, E’), with respect to the basis
consisting of the graphs with one edge, is | E @ E’| where @& denotes symmetric difference,
so A(G) is the distance from G to the nearest symmetric graph on V.

For distinct vertices v and v in G ErdSs and Rényi defined A, to be the number of
vertices w # u, v adjacent to just one of v and v. By making A,,,, edge-changes one can
give v and v the same neighbours, allowing an automorphism transposing them and fixing
all other vertices, so

A(G) < m;n FANI

By a simple counting argument they showed that if G has order n then

n—1

min A, < |

1
UFv J ’ (9 )

so that

A@ <"
They then showed that ‘most” graphs G of order n have A(G) close to | (n — 1)/2], so
that they are very far from being symmetric. As an aside they defined a A-graph to be
one achieving equality in (9.1), and noted that the graphs P(q) have this property: indeed,
Ay, = (¢ — 1)/2 for all pairs u # v in P(q), another simple consequence of Jacobsthal’s
Lemma. Of course, these graphs are exceptional from this point of view, in that they satisfy
A(P(q)) = 0.

By contrast, Erdés and Rényi showed in the last part of their paper that ‘most’ count-
ably infinite graphs are symmetric. Indeed, it follows from their construction of 12 and the
alternative one due to Rado [24] that most such graphs are isomorphic to R and are there-
fore highly symmetric: for example, Aut R acts transitively on isomorphic finite induced
subgraphs, and hence has rank 3 on the vertices. In fact, one can show that this group is un-
countable, for instance by choosing a prime p = 1 mod (4) and taking £ = {¢" | n > 1}
in Section 3 for some odd prime g, so that by our remarks in Section 7 Aut R contains a
copy of

Gal P(p®) = lim Gal P(p!") = lim Z,/q" 7, = Z,,

the uncountable group of g-adic integers.
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Abstract
We construct minimal generating orbit sets for torsion elements in GL,,(Z) for n < 4.
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1 Introduction

Let Z" = 7Z x --- x Z be a direct product of n copies of the ring of integers Z. We
consider Z" as an additive group and it is known as the free abelian group of rank n. An
element v € Z" is called an integer vector of size n and can be written as a column vector
v = [v1, ..., v,]T. The standard basis of Z" is {e1, ..., e, } where e; = [0, ..., 1,...,0]7 (i =
1,...,n) having 1 in the i-th position and 0 otherwise.

Denote the set of n X n matrices over Z by M,,(Z). An unimodular matrix of size n is
an element A € M, (Z) having determinant 1. All unimodular matrices of size n form a
group with the operation of matrix multiplication. It is known as the general linear group
GL,(Z). That is to say

GL,(Z)={A € M,(Z)|det A = £1}.
Anelement A € GL,(Z) induces an automorphism of Z" by
A: 7" —>7"
v— Av
and in fact GL,,(Z) is the automorphism group of Z™. The orbit of v € Z" by A is the

set {A¥v | k € Z}. Tt generates a subgroup of Z" whose elements are integral linear
combinations of finitely many elements in {A*v | k € Z}.
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Definition 1.1. Let S be a subset of Z" and A € GL,(Z). The orbit subgroup OG 4(S)
on S by A is the subgroup of Z" generated by {A*v | k € Z,v € S}. If OG 4(9S) is the
full group Z™, we call S a generating orbit set of A.

Remark 1.2. If S generates Z™, then it is a generating orbit set for any A € GL,,(Z) while
any generating orbit set of the identity matrix [,, must generate Z".

We consider the question that if S is a generating orbit set of a fixed element A €
GL,(Z), how many elements must S contain. Among all generating orbit sets of A those
having minimal cardinalities are called minimal generating orbit sets. So the question is:

Question 1.3. Let A € GL,,(Z), what is
ma = min{#S | OG4(S) =2"}
the cardinality of a minimal generating orbit set of A?

In this paper, we determine m 4 and construct an explicit minimal generating orbit set
for each torsion element (defined below) A in GL,,(Z) (n < 4).

Definition 1.4. A € GL,(Z) is called a torsion element if A™ is the identity matrix [,
for some positive integer m. A torsion element A has order d if d is the minimal positive
integer such that A? = I,,.

There are two other interpretations of m 4. The first one is from ring and module
theory. Fixing A € GL,(Z), Z™ can be viewed as a module over the ring of integral
polynomials Z[X] by defining p(X) - v = p(A)v (p(z) € Z[X],v € Z™). Denote the
rank (i.e., the minimal number of generators) of the Z[X]-module Z" by rkyzx](Z"), then
ma = 1kzx)(Z"). Since A is invertible, we can also define Z" as a module over the ring
of integral Laurent polynomials Z[X, X ~!] by the same rule and m 4 is equal to the rank
of the Z[X, X ~1]-module Z". The second one is from combinatorial group theory. Let
G = 7" x s 7Z be the semidirect product of Z™ and Z determined by A, the rank (i.e., the
minimal number of generators) of G is denoted by rk(G), then my = rk(G) — 1 (see [0,
Corollary 2.4]).

It is obvious that m 4 < n since we can choose S to be a basis of Z™. m 4 is computable
foreach A € GLy(Z) ([6, Corollary 3.3]) because in this case m 4 = 1 or 2 and by Lemma
2.4 we know when my=1. To the authors’ knowledge, it is not known whether m 4 is
computable for each non-torsion element A € GL,,(Z) even when n = 3. Another fact is
that

Proposition 1.5. m 4 is a conjugacy invariant. That is to say mx sx-1 = m4 for any
X € GL,(Z).

Proof. If S is a generating orbit set of A, then {Xv | v € S} is a generating orbit set for
XAX~! and has the same cardinality as S. So my4x-1 < m4. For the same reason
ma=mx-1xax-1x <Mxax-1. O

Remark 1.6. Throughout this paper, conjugation always means integral conjugation. This
is to say, B is conjugate to A by X if and only if B = X AX ~! for some X € GL,(Z). If
the basis of Z" is changed, an automorphism of Z™ may correspond to different matrices,
but they are (integrally) conjugate to each other.
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The problem of the classification of conjugacy classes in GL,,(Z) has long history and
is not completely solved, see [1, 4, 5, 8]. For more results about classifying torsion elements
up to conjugacy, see [7, 9, 10].

After introducing some facts in Section 2, we use classification results (Theorems 2.6,
2.8 and 2.10) from [7, 9, 10] and construct a minimal generating orbit set for each represen-
tative of conjugacy class of torsion elements in Section 3. The results are listed in Table 1,
Table 2 and Table 3 respectively.

2 Preliminary

Definition 2.1. The companion matrix of a monic polynomial f(z) = ap + a1z + -+ +
@p_12" "1 4 2" is the square matrix

0 0 0 —ap

1 0 ... 0 —ay
c(f) = 01 ... 0 —a

0 0 ... 1 —Qp—1

Remark 2.2 ([3, p147]). The characteristic and minimal polynomials of a companion ma-
trix do coincide.

Definition 2.3. The companion matrix of the characteristic polynomial of A € GL,,(Z) is
called the companion of A.

The following observation is standard (see [6]), we prefer to write down a proof here
by using our notations.

Lemma 2.4. Suppose A € GL,(Z), then ma = 1 if and only if A is conjugate to its
companion.

Proof. Denote the characteristic polynomial of A by p(x) and the companion of A by C'.
Note that C = C(p).

If ma = 1, suppose S = {v} is a minimal generating orbit set of A, then { A*v|k € Z}
generates Z". By Cayley-Hamilton theorem, for any k& € Z, A*v is an integral linear
combination of {v, Av, ..., A"~ tv}. That is to say {v, Av, ..., A" v} is a basis of Z".
The matrix of the automorphism A : Z™ — Z'™ under this basis is the companion matrix
C(p) and so A is conjugate to C(p).

Conversely, if A is conjugate to its companion C' = C(p), it is easy to check that
{e1,Cey,...,C" e, } generates Z" where e; = [1,0,...,0]7. Somg = 1and my = m¢
by Proposition 1.5. O

For convenience, suppose A € GL,,(Z), B € GL,,(Z), denote by A @ B the matrix

A 0
b
Z™ @ 7" = Z™ " is denoted by u & v. We have (A & B)(u & v) = Au @ Bu.

} € GLyy4n(Z). Similarly, for u € Z™,v € Z", the column vector [ z } €
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Lemma 2.5. (1) my = m_a; (2) max{ma,mp} < magp < ma +mp.

Proof. (1) A and — A have same generating orbit sets.
(2) For A € GL,(Z),B € GL,(Z), suppose S is a minimal generating orbit set of

. . S
A @ B and each element s € S is written as SA where s4 € Z™,sg € Z". Then
B

Sa = {sals € S} is a generating orbit set for A and so my < [Sa| < |S| = mags.
Similarly, mp < mags.

Suppose S4 and Sp are minimal generating orbit sets of A € GL,,(Z) and B €
GL,,(Z) respectively. Let S = {u ® 0ju € Sa} U{0@® v|v € S} C Z™". Then Sis a
generating orbit set for A ® B and magp < |S| = |Sa| + S| = ma + mp. O

Theorem 2.6 ([7], [8, Chapter IX], [10, Lemma 1.6]). Each torsion element in G Ly (7Z)
is conjugate to one of the matrices listed in the second row of the table below where

A T S P

Order d=1 d=2 d=3|d=4| d=6

Representative of
conjugacy class

I —I,, K, U w J -w

Remark 2.7. In some literatures, the representative U is replaced by V' = [ (1) (1] } .

Theorem 2.8 ([9, page 173, 174, 184]). Each torsion element in GL3(7Z) is conjugate to
one of the matrices listed in the second column of the table below where

A P Y ey H e P O

Order Representative of conjugacy class
d=1 I3
d=2 —Is, L& (L), (-h)eV, (-h)®lL, L& (-V)

. 0 I
d=3 LW, L0

_ 11 E1 Il El
d=4 L®J, 0o g |0 —ed), =1

0 I

d=6| Le(W). (-heWw, —(hew), —| =

Remark 2.9. Since [ (1) _11 } is conjugate to —W = [ 0 1 ] by [ _11 (1) ], the

-1 1
1 0 0
order 6 element W; = | 0 0 —1 | in [9, page 184] is conjugate to Iy @ (—W) and
0 1 1

we choose the latter as a representative for simplicity and replace W5 (in the same page)
by (—11) @ W for the same reason.
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Theorem 2.10 ([10, page 492]). Each torsion element in GL4(7Z) is conjugate to one
1 0

0o -1/
:| and 05, Cg, CIO’

of the matrices listed in the second column of the table below where K =

1 1 0 -1 0 -1 0 1
S N R R e R
C12 are the companion matrices of the cyclotomic polynomials ®5(x) = z* + 23 + 2% +
z+1, Pg(z) = 2t +1, P1o(z) = 2 — 23+ 22 — 2+ 1, P12(z) = 2t — 2% +1 respectively.

Order Representative of conjugacy class
d=1 1y
I, Ko(-L), Ua(-I),
d=2 L& (-L), KeU, UaU,
LK, LoU
B I, E
d=3 WeWw, LoWw, 0 W
L, FE
JoJ, LdJ, {0 J}’
—I, FE
(L) & J, { 02 J}, KaoJ
d=4 K E K I K L—E
0o J | 0o J | 0 J ’
U E U I
vel [0 J]’ [0 J]
d=5 Cs
- WeW), Lo(=W), (-L)oWw,
-, FE
(Lo W), { 0o —w |’ KoWw,
K FE U FE
d=6 [o W]’ U@W’{o W}’
-K E
—(KoW), { o —w | ~Uew)
-U FE W FE
Lo S weem [ G
d=38 Cs
d=10 Cho
d=12 Cia, JOW, J&(-W)

3 Constructing minimal generating orbit sets

In this section, we determine m 4 and construct a minimal generating orbit set S4 for A
being a representative of conjugacy class in GL,(Z) (n < 4). Results for other torsion
elements can be obtained as follows:

Given a torsion element B in GL,,(Z) (n < 4), then B is conjugate to some represen-
tative A listed in Theorem 2.6, 2.8, 2.10 by some X € GL,,(Z). There is an algorithm for
deciding whether two elements in GL,,(Z) are conjugate.

Theorem 3.1 ([2, Theorem A]). Given two matrices A, B € GL,(Z), there is an algo-
rithm to deciding whether there exists a matrix X € GLy,(Z) such that B = XAX L. If
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the answer is “yes” the algorithm constructs a conjugating matrix X.

So we can determine A and construct X at the same time by the algorithm from The-
orem 3.1 through enumerating A in the lists. Now mp = m4 and a minimal generating
orbit set for B can be obtained as {Xv | v € S4}.

3.1 Conjugacy classes of companion matrices

In Theorem 2.6, 2.8 and 2.10, the representatives of conjugacy classes of torsion elements
in the tables are not always companion matrices. The algorithm in Theorem 3.1 for deciding
whether A € GL,,(Z) is conjugate to its companion is hard to be conducted by hand. But
for torsion elements, especially when n is small, there is a simpler method to handle most
cases. We describe it as the following three steps.

Step 1: Compute the characteristic polynomial and minimal polynomial of A, if they
are not the same, then A is not conjugate to its companion, moreover m 4 > 2, otherwise
go to Step 2.

Step 2: If there is only one representative with the same characteristic and minimal
polynomials as those of A in the table, then A is conjugate to its companion because the
companion of A is also a torsion element and has the same characteristic and minimal
polynomials, otherwise go to Step 3.

Step 3: If we can find a minimal generating orbit set with only one element for A,
then by Lemma 2.4 A is conjugate to its companion, otherwise we apply the algorithm in
Theorem 3.1.

3.2 Direct sum

We already know magp < ma + mp by Lemma 2.5, the equality is not always true, for
instance:

Example 3.2. Suppose W = [ ? :1 ], the companion matrix of f(z) = 22 + z + 1,
1 0 O

somw = 1and by Lemma 2.5, m_yw = 1. Nowfor 1 & (-W) = | 0 0 1 |,
0 -1 1

one can check {[1,1,0]7} is a minimal generating orbit set. Another example is shown in
Example 3.9.

But for some special cases the equality can be obtained. We have:
Proposition 3.3. If my = 1 then maga = 2.

Proof. By Lemma 2.5, maga < 2. The characteristic polynomial and minimal polyno-
mial of A@ A are not the same, so A® A is not conjugate to its companion and m sq4 > 2
by Lemma 2.4, O

3.3 Construction

Lete; =[1,0,0,0]", e2 =[0,1,0,0", e5 = [0,0,1,0]", es = [0,0,0,1]” be the standard
basis elements of Z?.
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0

Proposition 3.4. Suppose A =1, W = , thenmy = 3.

0
-1

0
0
0
1 -1

0
1
0
0

OO O

Proof. Suppose some generating orbit set of A contains only u = [uy, ua, uz, us]? and v =
[v1, v2,v3,v4)T, that is to say, { A*u, AFv|k € Z} generates Z*. By Cayley-Hamilton the-
orem, for any k € Z,w € Z*, A*w is an integral linear combination of w, Aw, A%w, A3w.
Since A3 = I, we have (u, Au, A%u,v, Av, A%v) = Z*.

1 0 0 0
0 1 0 0
2 __
Note that A* = 00 —1 1%
00 —-1 0
U1y Uy Uy U1 U1 U1
( Ug Us Ug U2 Ug U2 ) — 74
us ’ —Uy ’ —u3 + Ugqg ’ V3 ’ —U4 ’ —v3 + Uy ’
Uq Uz — Uq —u3 Vg U3 — U4 —U3
if and only if
Ui 0 0 V1 0 0
< U9 0 0 (%] 0 0 > . Z4
U3 ’ U3 + Ug T 2u3 — ug T | s ’ V3 + Vg T 203 — vy - ’
Uy 2uy — ug Uyg + us V4 2v4 — U3 Vg4 + V3
if and only if
U [ 0 0 U1 0 0
( Ug 0 0 Vg 0 0 ) = 74
us |’ Uz + Ug | 3Bug || vy | V3 + V4 " 3us o ’
Ug L QU4 — Uus 3U4 Vg 2114 — V3 31}4
if and only if
Uy U1 | U3 + Ug 3ug U3 + U4 3vs
ug U2 | EGLg(Z)and{[ 2ug — ug ] ’ [ Suy ] ’ { 2v4 — v3 } ’ [ vy ]}

generates Z°.
We take mod 3, then { { 21234"';1213 ] ’ { 21;34—&; 01?3 } } generates Z3. It is impossible
us +uqg U3+ 4
2U4 — Uus 2114 — U3
We have proved that m 4 > 2. One can check S = {e1, e2, e4} is a generating orbit set
for A. So S is minimal and m 4 = 3. ]

because the determinant of } is 0 mod 3.

Remark 3.5. Suppose A = (—1,,) ® I,—, € GL,(Z), then m4 = n. More or less this
fact is trivial, it can be proved by using similar method for proving Proposition 3.4.
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3.4 Summary

Now we can determine m 4 for every torsion element A € GL,(Z) (n < 4) by using
methods discussed in Section 3.1, 3.2, 3.3. We summarize them as the following reasons:

Trivial: For some trivial cases, we have m4 = n, for instance A = I,,, A = (—1,,) ®
I,,_,, and so on.

R1: A is conjugate to its companion or we can find a generating orbit set for A with
only one element, so m 4 = 1. It can be done through the three steps in Section 3.1.

R2: A is not conjugate to its companion and we can find a generating orbit set for A
with two elements, so m 4 = 2. It can be done through steps in Section 3.1 and for some
special cases by Proposition 3.3.

R3: We can prove m 4 > 2 and find a generating orbit set for A with three elements,
som4 = 3. We have shown how to do it through an example by Proposition 3.4 in Section
3.3. The argument there can be applied to similar cases.

We will show part of the procedure by Example 3.9, 3.10 after the statements of main
results in Section 3.5.

3.5 Determination of m 4 for torsion elements in GL,,(Z) (n < 4)
3.5.1 Torsion elements in GL3(Z)

The representatives of conjugacy classes of torsion elements in GLo(Z) are already listed
in Theorem 2.6. It is easy to find minimal generating orbit sets for these elements and we
have

Theorem 3.6. For a given torsion element A € GLy(Z), m4 is determined and a mini-
mal generating orbit set is constructed explicitly. The results are listed in Table 1 where

10 (11 o -1 o -1 -
K‘{o —1]’U_[0 —1}’W_{1 —1]"]_[1 0 }’61_[1’0]’
62:[0,1}T.

Table 1: Minimal generating orbit sets for torsion elements in G L2(Z)

. Minimal - .
Order Repr.esentatlve of ma | Generating Chara}c?erlstlc polyngrmal; Reason
Conjugacy Class Orbit Set Minimal Polynomial
d=1 I 2 {e1,e2} (x—-1)%z—-1 Trivial
d=2 —I 2 {e1,e2} (z+1)%z+1 Trivial
K=hLo(-hL)| 2 {e1,e2} 2 —1;2% -1 Trivial
U 1 {ea} 2?2 — 122 -1 R1
d=3 w 1 {e1} R FY A | R1
d=4 J 1 {e1} 12741 R1
d=6 -W 1 {e1} -+l —x+1 R1

In Table 1 (also Table 2 and 3 below), the representatives of conjugacy classes of torsion
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elements are listed in the second column and their orders in the first column, m 4 and
explicit minimal generating orbit sets are listed in the third and fourth columns respectively.

For the convenience of checking the results through the procedure in Section 3.4, we
record the characteristic and minimal polynomials in the fifth column and the reasons for
determining m 4 in the last column.

3.5.2 Torsion elements in GL3(7Z)

The representatives of conjugacy classes of torsion elements in GL3(Z) are already listed

in Theorem 2.8 and we have

Theorem 3.7. For a given torsion element A € GL3(Z), ma is determined and a mini-
mal generating orbit set is constructed explicitly. The results are listed in Table 2 where

0 0 1
S =1t

1
K=

0

0 -1
Jw=]3 5

er =[1,0,0]7, e5 = [0,1,0]7, e5 = [0,0,1]7.

Table 2: Minimal generating orbit sets for torsion elements in G L3(Z)

],JH _01 },El[o 1],

. Minimal .. .
Representative of . Characteristic polynomial;
Order Conjugacy Class ma | Generating Minimal Polynomial Reason
Orbit Set
d=1 I3 3 | {e1,e2,e3} (x—1)%z—-1 Trivial
d=2 —Is 3 {e1,e2,e3} (z+1)%z+1 Trivial
L @ (—12) 3 {e1,e2,e3} P4 —r—122-1 Trivial
(-h)eV 2 {e1, ez} P42 -1 -1 R2
(-h)a® > 3 {e1,e2,€3} - —x+122 -1 Trivial
L ®(-V) 2 {e1,e2} - —x+1,22 -1 R2
d=3 LW 2 {61,62} 1’3—1;1’3—1 R2
g 102 1 {e1} - 12° -1 R1
3 2
0 —x“4+x—1;
d=4 LHDJ 2 {61,63} $3—J32+JZ—1 R2
I E: x37x2+x71;
{ 0o J } ! {e2} 22—z +z—1 Rl
3 2
4+ +r+1;
(h)eJ 2 {e, es} 2+ 4+z+1 R2
I E:r x3+w2+x+1;
_|: 0o J :| ! {e2} 2441 Rl
3 2
_ x’ —2x° +2x —1;
=6 I]@(_W) 1 {61+€2} x3—2x2+2m—1 R1
3 2
x° 4+ 2x° +2x + 1;
(—l)ew ! {er + e} 3+ 22 + 22+ 1 RI
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. Minimal . .
Representative of . Characteristic polynomial
Order Conjugacy Class | 4 Generating Minimal Polynomial Reason
Jugacy Orbit Set Y
—(LeWw) 2 {e1,e2} P41 1 R2
I 1 {e1} 41241 R1
ILi 0

3.5.3 Torsion elements in GL4(Z)

The representatives of conjugacy classes of torsion elements in GL4(Z) are already listed
in Theorem 2.10 and we have

Theorem 3.8. For a given torsion element A € GL4(Z), m 4 is determined and a mini-

mal generating orbit set is constructed explicitly. The results are listed in Table 3 where
1 0 1 1 0 -1 0 -1

w=lo Slv=lo hwe[i S]o=]v y e

C\o are the companion matrices of the cyclotomic polynomials ®5(z) = x* 4+ 2> + 2% +

r+1, Og(x) = 2 +1, Prg(x) = 2* — a3+ 22—+ 1, @1o(x) = 2* — 22 +1 respectively

and e; = [1,0,0,0]",e5 = [0,1,0,0]", e3 = [0,0,1,0]", es = [0,0,0,1]".

Table 3: Minimal generating orbit sets for torsion elements in GL4(Z)

. Minimal . .
Representative of . Characteristic polynomial
Order Conjugacy Class | 4 Generating Minimal Polynomial Reason
jugacy Orbit Set Y
d=1 Iy 4 | {e1,e2,€3,€e4} (x—1"z—-1 Trivial
=2 -1 4 | {e1,e2,e3,e4} (z4+D*Hhz+1 Trivial
4 3 _9,._1.
Ko (—1I) 4 {e1,e2,e3,e4} "+ 2;:2 _ 12:c L Trivial
4 3
2¢° — 2z — 1;
U (—1I2) 3 {e2,e3,€4} Tt 52 _ lz R3
Lo (-I) 4 | {e1,e2,e3,e4} ot =227+ 1;2% -1 Trivial
KaU 3 {e1,ea,e4} zt—222+ 1,22 -1 R3
UaU 2 {ea,e4} ot =227+ 1;2% -1 R2
4_ o3 1.
LK 4 {e1,e2,e3,e4} r 252 ir12x L Trivial
4 _ o3 9.
LoU 3| fer,en el v 2;”’2 ff”’“ L R3
3 Weaw ’ { } 1’4—|—2x3—|—3az2+2x+1; R2
B €1, €3 2 +z+1
4 _ 3 _ .
oW 3 {61,62,64} r ;637415—"-1, R3
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. Minimal .. .
Representative of . Characteristic polynomial
Order Conjugacy Class ma Generating Minimal Polynomial Reason
Orbit Set
I, FE m4—ﬂc3—m+1;
|: 0 W :| 2 {62,64} $3 1 R2
d=4 JoJ 2 {e1,e3} st 2t 122 1 R2
4 3 2
xt —2x° 4+ 227 —2x+ 1,
LdJ 3 {61,62,64} CES—CE2+LE—1 R3
I FE x472x3+2m272m+1;
[O J } 2 {e2,es} 22—tz —1 R2
4 3 2
x4+ 2x° + 227 + 2z + 1,
(—L)®J 3 {e1,e2,ea} Bra?tral R3
—-I, E z* + 223 + 222 4+ 22 + 1;
[ 0 J } 2 {e2,ea} B4t r+1 R2
KaoJ 3 {e1,e2,e4} -1z -1 R3
Ig ? 2 {ez2,e3} -1zt -1 R2
[0{ 1:]2 2 {e1,e3} zt -1zt -1 R2
IO( 12;E 2 {e1,e3} 2t -1t -1 R2
U J 2 {e2,e3} 2t — 120 -1 R2
OU f 2 {e2,e3} 12— 1 R2
OU 5 1 {es} ot -1zt -1 R1
4 3 2
_ x4+ttt +ax+1;
d=5 Cs ! {ex} sttt i+ +1 Rl
x472x3+3m272m+1;
d=6 —(WaWw) 2 {e1,es} N R2
4 3 2
x* —3x° +4x” —3x+ 1,
IQ@(-W) 2 {61,62—|—63} 1372‘%24’2]}7 1 R2
4 3 2
x* 4+ 3x° +4x° + 3z + 1;
(L)W 2 {er,e2 +es} 2 +22° + 22+ 1 R2
4 3
1
—(L®W) 3 {e1,e2,ea} v +§31f+ R3
—1Is E x4+x3+x+1;
|: 0 W :| 2 {62,64} 1:3 +1 R2
4 3
x4+ ax® —x—1;
KEBW 2 {61,€2+€3} $4+$3—w—1 R2
4 3 1.
H( vjﬂ 2 | {ere2+ea} v e h R2

4t —x—1
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. Minimal .. .
Representative of . Characteristic polynomial
Order Conjugacy Class ma Generating Minimal Polynomial Reason
Orbit Set
4 3
x+ax®—x—1;
U@W 2 {62763} 1,'4+1,'371,'71 R2
U F 4t —x—1;
{0 W} ! {e2 —ea} et 42—z -1 RI
4 3
xrr—x+x—1;
_(K@W) 2 {61,62+63} 1’4—1'3-1—1'—1 R2
-K E -2+ -1,
[ 0 -W } 2 {e2,ea} -t +r—1 R2
4 3
-z’ 4+ —1;
—wew) | 2| Aenes) PRI R2
-U E -4+ —1;
{ 0 —W] : {e2 + e} - t+r—1 Rl
W a (—W) 2 {e1,e5) @’ +a” + 1, R2
1hes 2t 4+ 2 +1
w E 2+ 22+ 1,
{ 0o -w ] ! {ea} 2t 4+ 22 +1 Rl
d=8 Cs 1 {e1} 12t 1 R1
4 3 2
_ xrt—x+ax*—x+1;
d=10 Cl() 1 {61} (I,'4 _ m3 + 1‘2 —r+1 R1
4 2
s —x°+1;
d=12 Clz 1 {61} {E4 _ m2 + 1 R1
4 3 2
o+ x° 4+ 22 +x+1;
JEBW 1 {€1+€3} x4+x3+2x2+aj—|—1 R1
4 3 2
rt —x° +22° —x+1;
J@(_W) 1 {€1+€3} "E47"E3+2[E27[E+1 R1

Example 3.9. The last row in Table 3 is an order 12 representative

Jd(-W)

o o= O
SO o=

= O O O
= -0 O

its characteristic polynomial and minimal polynomial are both z* — 23 + 222 — z + 1,
so it may be conjugate to its companion. But there are no other elements in Table 3 with
the same characteristic and minimal polynomials as those of J @& (—W), so it must be
conjugate to its companion. By Lemma 2.4, J @ (—W) has a minimal generating orbit set
with only one element and we can easily find it.
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1 1 1 0
U I 0 -1 0 1.
Example 3.10. In Table 3, A = [ 0 J } =10 0 0 —1 |18 of order 4, the
0 0 1 0

characteristic polynomial and minimal polynomial are both 2* — 1, but other representatives
(including K & J, U & J and so on) have the same characteristic and minimal polynomials
x* — 1, so we do Step 3 in Section 3.1 and find the orbit of {es = [0,0,0,1]7} by A
generates Z*:

0 0 0 -1
0 1 -1 0

(ea, Aeq, A%ey, A’ey) = < ol =111 ol| 1 > -7
1 0 -1 0

This is to say, A is conjugate to its companion, but we don’t need this fact since we
already found a minimal generating orbit set.
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Abstract

Let S = Sy, ..., Sy, be a system of contracting similarities of R2. The attractor K (S)
of the system S is a non-empty compact set satisfying K = S7(K) U ... U S, (K). We
consider contractible polygonal systems S which are defined by a finite family of polygons
whose intersection graph is a tree and therefore the attractor K (S) is a dendrite. We find
conditions under which a deformation S’ of a contractible polygonal system S has the
same intersection graph and therefore the attractor K (S) is a self-similar dendrite which
is isomorphic to the attractor K of the system S.

Keywords: Self-similar dendrite, generalized polygonal system, attractor, intersection graph, index
diagram.

Math. Subj. Class.: 28A80

Introduction

Our work is part of a series of works aimed at studying self-similar dendrites in R, A
dendrite K is called self-similar, if it can be represented as an union X = S;(K) U ... U
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Sm (K) of its images under a finite system § = {51, ..., S, } of contracting similarities of
R?. This representation defines a self-similar structure on K.

The history of fractal geometry contains remarkable examples of dendrites such as
Hata tree [8], Vicsek set, Pentadendrite and others, as well as certain important theorems
obtained by various authors.

In 1985, M. Hata [8] obtained a criterion for the connectedness of self-similar sets and
proved that if a dendrite K is the attractor of a system of weak contractions in a complete
metric space, then the set of its endpoints is infinite. In 1990, C. Bandt showed in [3] that
the Jordan arcs connecting pairs of points of a postcritically finite self-similar dendrite are
self-similar, and the set of possible dimensions of such arcs is finite. J. Kigami in his work
[11] considered finite topological subgraphs of a dendrite generated by a given set of points
and studied shortest path metrics on self-similar dendrites.

Many examples of dendrites are defined as fractal squares [14]. A special case of such
squares, fractal labyrinths, were studied in [5, 6, 7].

A systematic approach to the study of self-similar dendrites required finding answers
to the following questions: What topological constraints characterize the class of dendrites
generated by systems of similarities in R?? What are the explicit algorithms for construct-
ing self-similar dendrites? What are the metric and analytical properties of morphisms of
self-similar structures on dendrites?

Starting from the simplest and most obvious settings that have been used implicitly by
many authors [3, 19], we considered systems 8§ = {S1, .., S, } of contracting similarities
in R?, defined by some polygon P € R? and a family of polygons P S;(P)CP, which

(1) intersect each other only by their vertices; (ii) whose union P= U P; is a contractible

set; and (iii) whose set of vertices contains all the vertices of P. We called such systems 8
contractible P-polygonal systems [15, 16, 17, 18].

The attractor K of each such system § is a dendrite. The properties of such dendrites
directly follow from the geometry of the system of polygons P; and from the properties of
the intersection graph I'(8) of this system.

For example, the upper bound for the order of ramification points of K depends only
on the values of angles and on the number of vertices of P. The addresses of ramification
points of K and their order can be derived from the intersection graph I'(8) of the system
3.

Moreover, by [18, Theorem 27], if two contractible polygonal systems 8,8’ have iso-
morphic intersection graphs I'(8),T'(8’), then there is a homeomorphism ¢ : K — K’
of their attractors, which defines the isomorphism of self-similar structures (K, 8) and
(K',8).

As we define in Section 2, the system S is called a generalised P-polygonal system if
the system of polygons P; = S;(P) satisfies the conditions (ii)—(iii), but the requirement
P;CP is omitted.

If § is a contractible P-polygonal system and 8 is a generalized P’-polygonal system,
the intersection graphs I'(8), T'(8") are isomorphic and for any i,j, P/ N P} = S{(K") N
S%(K'), then there is a homeomorphism ¢ : K — K’ which defines the isomorphism of
(K,8) and (K',8’).

In the current paper we find the conditions under which a small deformation 8’ of a
contractible polygonal system § preserves the intersection graph of the system §.

In Section 1 we expound basic definitions of the theory of self-similar sets and the
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definition of contractible polygonal systems. In Section 2 we make a reference to some of
our results from [20] on self-similar sets possessing one-point intersection property. Then
we proceed to generalized polygonal systems and prove the Theorem 2.6 providing the
condition D0 under which the attractor of a generalized polygonal system is a dendrite.
Then we give the Definition 2.7 of d-deformations of a contractible P-polygonal system
8 and prove the Theorem 2.9 which shows that if a §-deformation 8’ of the polygonal
system 8 satisfies the condition DO then the self-similar structures (K, 8) and (K’,8’) are
isomorphic.

So the question arises, how to ensure that the system 8’ satisfies Condition D0 which
guarantees that the deformation preserves the intersection graph of the system 8. The
answer is given by two following statements.

First is the Parameter Matching Theorem 3.12 which gives necessary condition for one-
point intersections at common vertices P; N P;.

The second is the Small Deformations Theorem 4.6 which states that there is a number
v > 0, depending on the system & such that if J is not greater than v and if the Parameter
Matching condition holds, then the system 8’ has the same intersection graph as 8.

In Section 3 we introduce the Index Diagram G(8) of a P-polygonal system 8. This
allows us to understand the role of cyclic vertices of the polygon P and to show that each
vertex A of P is subordinate to some cyclic vertex B. In subsection 3.2 we define the
standard neighbourhood U4 of a non-cyclic vertex A and therefore of any of its images
S;(A). Proceeding to generalized polygonal systems we prove the existence of invariant
arcs at cyclic points of these systems and prove the Parameter Matching Theorem. Section
4 is rather technical. We find the estimates for J-deformations, and in the end we prove the
Small Deformations Theorem 4.6.

1 Preliminaries
1.1 Self-similar sets

Definition 1.1. Let 8§ = {51, 55,...,S,,} be a system of (injective) contraction maps on
the complete metric space (X, d). A nonempty compact set K C X is called the attractor of
the system 8, if K = |J S;(K).
i=1

Throughout the whole paper, the maps \S; € 8 are supposed to be similarities and the
set X to be R%. We will use complex notation for the point on the plane, so each similarity
will be written as S;(z) = g;e'* (z — z;) + z;, where ¢; = Lip S; and z; = fix(5;). For
a system 8, we denote ¢, = min{g;,j = 1,...,m} and ¢4, = max{g;,j =1,...,m}.

The system 8 defines its Hutchinson operator T by the equation T(A) = J S;(A). By
i=1

Hutchinson’s Theorem [9], the attractor K is unique for § and for any comp;ct set ACX
the sequence T™(A) converges to K. We also call the set K self-similar with respect to 8.

The set [ = {1,2,...,m} is called the set of indices, while [* = | J I"™ is the set of all

n=1
finite I-tuples, or multi-indices j = j1j2...jn. The length n of the multi-index j = j1...J,
is denoted by |j| and ij denote the concatenation of respective multi-indices. We say i  j,
ifj=1ilforsomel € I'*;ifi (7 jand j [Z i, i and j are incomparable.
For any j € I* we write S = Sjj,...5, = 5;,5;,...5j,; given a set A, we denote
S;(A) by A;. The set Gg = {S;,j € I*} is the semigroup, generated by 8.




4 Art Discrete Appl. Math. 4 (2021) #P2.07

The set of all infinite sequences [ = {a = ajaa...,a; € I} is called the index

space of the system §; the map 7 : [®° — K called the index map, sends each « to the

o0

point m(a) = (] Koy..a,- If () = z, then «v is called an address of the point z. For
n=1

each address o of a point x € K, the point z,, = S, 11.__% (x) is called the n-th predecessor

of the point x, and the sequence x1, 22, ... is called the sequence of predecessors of x.

Along with the system 8 we will consider its n-th refinement 8™ = {S;,j € I™}. The

Hutchinson operator of the system 8™ is equal to 7.

The pair (K, 8) is called a self-similar structure. A map f : K — K’ agrees with the
structures (K, 8), (K',8') if forany x € K andany i € I, f o S;(x) = S} o f(z). If
the map f is a homeomorphism, then it defines the isomorphism of self-similar structures
(K,8)and (K',8’).

Definition 1.2. The system § satisfies the open set condition (OSC) if there exists a non-
empty open set OCX such that the sets S;(0), {1 < i < m} are pairwise disjoint and are
contained in O.

For any i,j € I*,i C jiff S;(0)D>S;(0) and i and j are incomparable, iff S;(O) N
S;(O) = @. The union € of all intersections .S;(K) N S;(K), 1,5 € I,i # j is called the
critical set of the system 8. The set of all predecessors of the points in €, 0K = {z € K :
for some j € I*, Sj € Cis called the self-similar boundary of the set K.

The post-critical set P of the system 8 is the set of all « € I°° such that () € OK.
A system 8 is called post-critically finite (PCF) if its post-critical set P is finite [12]. Thus,
if the system § is post-critically finite then the self-similar boundary 0K is a finite set
V = 7(P) such that for any non-comparable i, j € I*, K; N Kj = S;(V) N S;(V).

1.2 Dendrites

A dendrite is a locally connected continuum containing no simple closed curve [4, 13]. The
order Ord(p, X) of the point p with respect to a dendrite X is the number of components
of the set X \ {p}. Points of order 1 in a dendrite X are called end points of X; a point
p € X is called a cut point of X if X \ {p} is disconnected; points of order at least 3 are
called ramification points of X. A continuum X is a dendrite iff X is locally connected
and uniquely arcwise connected.

1.3 Contractible polygonal systems

Let P C R? be a finite polygon homeomorphic to a disk, Vp = {A1, ..., A,, } be the set
of its vertices. Let Q(P, A) denote the angle with vertex A in the polygon P. We consider
a system of similarities § = {S1,...,S,,} in R? such that:

(D1) foranyi € I set P, = S;(P) C P;
(D2) forany i # j,i,j € I, P;(\P; = Vp, (| Ve, and #(Vp, N Vp,) < 2;

D3) Vp C ‘UI S;(Vp);
1€

(D4) the set P = \J P; is contractible.
i=1

7
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Ky

Figure 1: A polygonal system and its intersection graph.

Definition 1.3. The system 8 satisfying the conditions (D1)-(D4), is called a contractible
P-polygonal system of similarities.

Theorem 1.4 ([18, Theorem 12]). The attractor K of a contractible P-polygonal system
of similarities S is a dendrite.

It was proved in [ 16, Theorem 4], that:

1. Every contractible polygonal system satisfies (OSC), where we can take P as an
open set.

2. PCP;iff j O i, and if i T j, then S;(Vp) N P;CS;(Vp). If i,j € I* are incom-
parable, then P; N P is either empty or is a common vertex of the polygons F; and
p;.

3. All the vertices of P lie in K, therefore the set Gg(Vp) of vertices of the polygons
P is contained in K and dense in K.

4. Every point z € K\Gs(Vp) has a unique address.

2 Generalized polygonal systems
2.1 One-point intersection systems and intersection graph

When considering generalized polygonal systems, we will rely on a number of definitions
and statements from our paper [20]:

Definition 2.1. Let A = {A;,7 € I} be a finite system of compact sets such that for any
i#jel #A4;NA; <1 Then A is a system of sets with one-point intersection (or a
FIP1-system of sets).

Let B be the set of points of pairwise intersection of the sets A;, and B; = A; N B.

Definition 2.2. The intersection graph I'(A) of a FIP1-system of sets A is a bipartite graph
(A, B; E) for which e = {A;, B} € E ifand only if B € A;.

We call A, € A white vertices and B € B - black vertices. The set N(A;) of the
neighbors of a white vertex A; is B;, whereas for a black vertex B, N(B) = {4, : B €
A;}. Since B is the intersection point of at least two sets A;, we have  deg(B) > 2.
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Py X ' Py

Figure 2: A generalized polygonal system and its attractor.

Definitions 2.1 and 2.2 can be applied to the systems of contractions and their attractors.
Let 8§ = {51, ..., Sm} be a system of injective contractions in a complete metric space X
and K be its attractor. Let A(S) = {Ky, ..., K fand A, (8) = {K; :i e I"}.

Definition 2.3. A system of injective contractions 8§ is called a system with one-point in-
tersection property (or FIP1-system of injective contractions), if the system of sets A(S) =
{51(K), ..., Sm(K)} is a FIP1-system of sets.

Theorem 2.4 ([20, Th.1.7]). Let 8 be a system of injective contraction maps in a complete
metric space X such that the intersection graph I'(S) is a tree. Then the attractor K of the
system 8 is a dendrite.

2.2 Generalized polygonal systems

If we omit the condition (D1) in the definition of contractible P-polygonal system S, we
get the definition of a generalized P-polygonal system:

Definition 2.5. A system 8 = {S1,..., S, } satisfying the conditions D2-D4, is called a
generalized P-polygonal system of similarities.

Theorem 2.6. Let S be a generalized P-polygonal system. If
foranyi jel Si(K)NS;(K)=P,NPF;, (D0)
then
(1) the attractor K of the system 8 is a dendrite;
(ii) the system 8 satisfies OSC;
(iii) the set of addresses 7= (x) of any point x € K is finite.

Remark 1. If the generalized polygonal system 8 satisfies Condition D0, then & is a system
with a connected attractor K which has one-point intersection property and whose self-
similar boundary 0K = Vp is finite. Such systems were studied in our paper [20]. It
was proved there that for any two incomparable multi-indices i,j € I*, the intersection
K; N Kj = S;(Vp) N S;(Vp) is either empty set or a singleton.
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Figure 4: Polygonal system 8 and its §-deformation 8’

Proof. (i) Indeed, it follows from formula (D0) that the intersections graphs I'({ K }) and
T'({P;}) are isomorphic. Also, it follows from the properties (D2)-(D4) that the intersec-
tion graph of generalized polygonal system I'({P;}) is a tree. Then, by Theorem 2.4, K
is a dendrite. (ii) Since § is a system of contracting similarities in R? which has finite
intersection property and has connected attractor K then, by [2, Theorem 2], it satisfies the
Open Set Condition. (iii) Finiteness of the set 7~ (z) follows from (ii) and [20, Proposi-
tion 2.3]. O

Remark 2. It is possible for a generalized P-polygonal system 8 not to satisfy the Condi-
tion D0 and to have the attractor K which is a dendrite. The attractor K of a generalized
polygonal system & in the picture below is a dendrite, but P; N Py = &, whereas K7 N Ky
is a line segment.

2.3 J-deformations of contractible polygonal systems

Definition 2.7. Let § > 0. A generalized P’-polygonal system 8’ = {57, ..., S/, }
is called a ¢-deformation of the P-polygonal system 8§ = {S1, ..., S },

m m

if there is a bijection f : |J Vp, — J Vp, such that
k=1 k=1

a) f|y, extends to a homeomorphism f : P — P’;

b) |f(z) —z| <dforanyz € |J Vp,;
k=1

¢) f(Sk(x)) =S (f(x)) forany k € I and z € Vp.
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Since f is a homeomorphism of polygons mapping vertices to vertices, we can assume
that f is a simplicial isomorphism of some triangulation of the polygon P whose vertex set
is Vp to equivalent triangulation of P’ whose vertex set is Vp:.

By condition ¢), if i, j € I, A1, A2 € Vp and S;(A1) = S;(A2), then S/(f(A1)) =
S1(f(As)).

The same relation is fulfilled in the case when i, j € I* are multi-indices:

Lemma 2.8. IfAl,AQ € Vp, l,j e I* and Sl(Al) = S_](AQ), then Sl/(f<A1)) =
S;(f(Az)).

Proof. Suppose that Sj(A) = B € V5 for some A € Vp, and let i = 4yi5...7,,. We denote
S; A) by Ay.

Tht1.ln (
Then we have a finite sequence of relations between B € V5 and the vertices A € Vp:

B:Sil(Al), A1 :Siz(Ag),...An_l = Szn(A) (21)
By c), the map f transforms these relations into
= 5i, (A1), A1 = 57, (A),. Af_y = 57, (A). 22)

This implies Sj(A’) = B’. Moreover, if Sij(A;) = Sj(A2) € Vp, then S{(f(A1)) =
55 (f(Az)).

Now suppose that S;(A;) = Sj(A2) and i = 1i’, j = 1j’ and S;(A1) = S;(42) =
S1(B) for some B € V. Then Sy (A1) = Sy(Az) = B, therefore S}, (f(A1)) =
S5 (f(A2)) = f(B) and S{(f(A1)) = Sj(f(A2)) = 5i(f(B)). H

Theorem 2.9. Let 8’ be a d-deformation of a contractible P-polygonal system § defined
bythe map f and let w : I — K, 7' : I*® — K’ be respective address maps.

(i) f has unique continuous extension f : K — K’ such that f om=n';

(ii) if 8' satisfies Condition DO, then f is a homeomorphism.

Remark 3. The equality f om = 7' holds if and only if forany z € K andanyi € I*,
F(8i(2)) = 8{(f(2))- (2.3)

Proof. The proof is similar to (cf. [I, Lemma 1]). First, we define the function f which is

a surjection of the dense subset Gs(Vp)CK to the dense subset Gs: (Vp/)CK’. Second,

we show that f is Holder continuous on Gg(Vp) and therefore has unique continuous

extension to a surjection from K to K’, which we denote by the same symbol f . Thirdly, we

show that the Condition D0 implies that f is injective and therefore is a homeomorphism.
1. Define a map f(z) : Gs(Vp) — Gs/(Vpr) by

f(z) = S{(f(S7(2)), where 2z € Si(Vp). 2.4

As it follows from Lemma 2.8, if Si(4;) = Sj(A2) = =z, then S}(f(S;'(2))) =
S!(f(S:1(2))), so the map f is well defined.

SACACS
Obviously f(Gs(Vp)) Gs/(Vpr), because if A’ € Vpr and 2’ = S{(A’), then there
is avertex A = f~1(A’) € Vp, therefore 2’ = f(S ( ).
Moreover, for any z € Gs(Vp) and i € I*, f(Si(z)) = Si(f(z)) and if 21,25 €

Gs(Vp).i,j € I" and Si(21) = Sj(22). then S}(f(z1)) = S}(f(22)).
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P Py

Figure 5: An example of a generalized polygonal system and its index diagram. It contains
3 equivalent cyclic vertices.

1 /
2. Let g, = Lip S, ¢, = Lip S, 8 = min 2 %
kel logqy

Then, following the proof [18, Theorem 27, step 4], in which we use K’ instead of P,
one can see that for any 21, 22 € Gs(Vp),
2|K/| |Z1 |ﬁ
(o - sim (@0/2))7

|21 — 23] <

Therefore, the map f can be extended to a Holder continuous surjective mapping of the
set K in K'. Since for any z € K and any k € I, f(Si(2)) = Si(f(2)), then f o = 7',

3. Now suppose the system 8’ satisfies Condition DO. Suppose that for some o =
i113... € I®and 7 = j1jo... € I® fon'(a') = fow(r). Then, if i, # ji, then, by
Condition DO , P/ N Pj # @, resulting in P, N P;, = {B} for some B € V3 and
(o) =n(T)=B.

Let now o = lo’ and 7 = 17/, and f o 7(¢) = f o m(7). Then, by the formula 2.3,
fom(a') = fonr(r'), soif the first indices in o’ and 7/ are different then 7(o°) = 7(7) =
S1(B) for some B € V5.

This implies that the mapping f is injective. Thus, f is a homeomorphism of the
compact sets K and K. O

3 Parameter matching theorem
3.1 Cyclic vertices and the index diagram

Definition 3.1. Let 8 = {S;,¢ € I} be a generalized P-polygonal system. The index
diagram of the system 8 is an edge-labeled directed multigraph G = (Vp, E, 1), where the
vertex set of G is the set Vp. Given A, B € Vp, there is an edge e € E which is directed
from A to B and is labeled by an index ¢ € I, iff there is S such that S;(B) = A. The
labeling map p : E — I is defined by the equation pu(e) =

We use the following notation for edges in directed graphs: if e is an edge in a graph G,
directed from A to B, then a(e) = A and w(e) = B. A walk o in G is a sequence of edges
€1€2...€y ... such that a(e;) = w(ex—1) for all k£ > 1. The walk starts at a(c) = a(e1)
and if the walk ends at an edge e,,, then w(c) = w(e,). Forawalk o0 = ejes... e, ... we
define p(o) = pler)p(es) ... =iyia. ..

By condition D3 for each vertex A € Vp there is at least one edge starting from A, so
the outdegree of each vertex > 1, and for any vertex A € Vp the set of infinite walks
o = ejes..., starting from A is nonempty.
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Figure 6: Each walk in the index diagram arrives to some cyclic vertex

4
P, 5
Py :
B, &
1 S
i &P,
- 1
Py

Figure 7: An example of disconnected index diagram. The vertex 3 is non-cyclic and is subordinate
to the vertex 1 by the maps S7, Sg and Sy.

Consider the sequence A, Ay, ..., A,, ... of vertices of the walk o. By finiteness of
Vp, there are k and [ such that A; = A; . Then 4; = S; (A;). In this case A; is a
cyclic vertex.

It follows from D3 that all the predecessors of a vertex A € Vp are also vertices of
P. Thatis, if A € S;,..;, (P), then there is a vertex A, such that A = S;, ;. (4,).
Therefore for any two vertices A, B € Vp the equality A = S;(B) holds iff there is a walk
oAB = e1eg€es . ..e, from Ato B such thati = p(oap).

Consider some infinite walk 0 = ejeqes ..., and let A,, = w(e, ) be its vertices. As
A =5, .. (A,), the sequence {A,} is a sequence of predecessors of the vertex A. Due
to equality A = 7}1_{20 Siy ..., (P), the infinite sequence p(o) = 41...%,... € I is an

1410tk

address of the point A defined by the walk o. Conversely, each address i; .. .4,, ... of the
point A is equal to (o) for some infinite walk o starting from A.

Definition 3.2. A vertex B € Vp is called a cyclic vertex if thereisacycleogp = €7 ... ¢€x
such that a(op) = w(op) = B. The length k of the cycle op is called the order of the
vertex B. We call B a basepoint of the cycle 0.

Remark 4. As we show in Proposition 3.5 (i), each cyclic vertex has outdegree 1 and
therefore belongs to only one cycle.

The multi-index j = p(op) is the shortest of the multi-indices k satisfying Sx(B) = B.
Conversely, if B is a vertex of P and j = j; ... ji is the shortest multi-index such that
Sj(B) = B then j = p(op) for some cycle o in G.
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Figure 8: A more complicated example of index diagram. The vertex 5 is subordinate to the vertex
2 by the maps S3 and Ss¢ and to the vertex 1 by the maps S and Ss4.

Definition 3.3. A finite path 7 in §G is called a pre-cyclic path if w(n) is a unique cyclic
vertex in 7. Let i = p(n). Then we say the point A = «(n) is subordinate to the point
B = w(n) by means of the map S;.

In other words, each pre-cyclic path 7 starting from a vertex A defines a pair (B, S;) =
(w(m), Syu(n)) such that B is a cyclic vertex and A = S;(B).

Proposition 3.4. Let S be a generalised P-polygonal system of similarities. For each
vertex A € Vp there is a finite number of pairs (By, S, ), such that for each k the vertex
A is subordinate to By, by means of the map S, .

Proof. Let A € Vp be a non-cyclic vertex. Consider the set {#,...n,} of all pre-cyclic
paths starting from A. Let (B, Sj,, ) be the pair, defined by 7. Notice that if for some £, [,
w(nk) = w(m), then p(ng) # p(m). Therefore all the pairs (B, S;, ) are different. O

In the case when 8 is a generalized polygonal system, which satisfies condition (1) and
particularly in the case when § is a contractible polygonal system, the vertex set Vp and
the index diagram G(8) have the following properties:

Proposition 3.5. Let S be a generalized polygonal system satisfying the condition (1), then:
(i) All the cyclic vertices of the index diagram G(8) have the outdegree equal to 1.
(ii) Each cyclic vertex B is a basepoint of a unique cycle o .

(iii) There is n such that all cyclic vertices of the system 8" = {S;,i € I"} have the
order 1.

Proof. Let the outdegree of some cyclic vertex B be greater than 1. This implies that there
is a cycle op in G with a basepoint B and an edge e; : a(e;) = B such that e; ¢ op.
Consider an infinite walk 7 = ejeges..., starting from B. Then all the walks o 7 start from
B and are pairwise different, therefore B has infinite set of addresses. Since a contractible
polygonal system has finite intersection property and satisfies OSC, it follows from [20,
Theorem 1.7], that the set of addresses of each vertex B is finite. The contradiction obtained
proves (i).

Let B be a cyclic vertex and let 7 be the periodic walk generated by the cycle op. By
(i) it is the only infinite walk originating from B, which proves (ii). Moreover, u(7) is the
unique address of the point B.
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S A

Figure 9: The decomposition (3.1) of the attractor K at the cyclic vertex B (left) and the
decomposition (3.2) of the standard neighborhood U4 for a non-cyclic vertex A (right).
Notice that the order of the point B is 3, and the order of the point A is 9.

Let G be the index diagram of the system S. Since 8™ is a generalized polygonal
system satisfying condition (1), the set of vertices of its index diagram G is also Vp, and
the edges €’ going from A to B correspond to the walks ' = e;...e,, of length n for which
a(n’) = A, w(n’) = B. Let n be the least common multiple of the orders of all cyclic
vertices. Then for every walk 7 of length n outgoing from a cyclic vertex B, w(n) = B.
Therefore, the order of any cyclic vertex in the system 8(") is equal to 1. O

3.2 The structure of neighborhoods of points of the attractor of a contractible polyg-
onal system

1. Cyclic vertices. Let B € Vp be a cyclic vertex of the contractible polygonal system
§ and let o be the cycle with the basepoint B. Let j = p(op). Then the similarity Sj
is a homothety, and the angle (g formed by the sides of P adjacent to B contains P.
Moreover, assuming W = K \ S;(K) we obtain a decomposition of the set K to a disjoint
union

K ={BlU |i| SHW). 3.1)
n=0

2. Non-cyclic vertices. Let A € Vp be a non-cyclic vertex. Let {11, ...7,} be the set of
all pre-cyclic paths starting from A and {(By, S, ), k = 1, ..., n} be the corresponding set
of pairs (B, Sy, )-
Notice that if k # [, then K;, N K;, = {A}. Suppose contrary. Then by Remark 1, one of
the multi-indices, say i, satisfies i, T i;. Then 7y, is a subpath of 7;, which is impossible
because 7; is pre-cyclic.

The sets S;, (K \ By) are pairwise disjoint and lie inside pairwise disjoint angles
Si,, (Qp,,) for which A is the common vertex.
Theset Uy = |J Si, (K) is a neighborhood of A in K. It is called the standard neighbor-

k

=1
hood of the vertex A.

Let oy, be the cycle whose basepoint is By, and let j, = p(og). Assuming Wj, =
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Figure 10: The decomposition (3.2) of the standard neighborhood U¢ of a point C' €
Gs(Vp). The order of the point C'is 24.

K\S;, (K), we get the canonical decomposition of the standard neighborhood U 4:

Ua={AYU || S | | SE (W) (3.2)

k=1  1=0
3. The points of the set Gs(Vp). Consider the point A € Gs(Vp).

Definition 3.6. We say that A € Gg(Vp) is subordinate to a cyclic vertex B by means of
amap S; = Si,..4, if A =S;,. ;. (B) and for any | < k the point S, (B) is not a
cyclic vertex.

il+1...ik

Proposition 3.7. For any point A € Gg(Vp) there is a unique finite set of pairs U =
{(Bk,Si,),k = 1,...,Na} such that the point A is subordinate to a cyclic vertex B by
means of a map S; if and only if the pair (B, S;) lies in U 4.

For any non-equal k,1 < N4, S;, (K) NS, (K) = {A}.

Na
The set Uy = |J Si, (K) is a neighborhood of A in K; it admits the decomposi-
k=1
tion (3.2).

3.3 Parameter matching theorem

Let A be a cyclic vertex of a generalized P-polygonal system 8. In this case the map S; for
which S;(A) = A, need not be a homothety and we have to define the rotation parameter
for such map. Though the rotation angle «; of the map Sj is formally defined up to 2n, in
the case of polygonal systems the integer n is uniquely defined by the set P and depends
on its geometric configuration.

Proposition 3.8. Let S be a generalized P-polygonal system satisfying Condition D0 and
let A be a cyclic vertex of the polygon P. Then there is a vertex B € Vp and a multi-
index i € I* such that S;(A) = A and the Jordan arc yapCK satisfies the inclusion
Si(vaB)CyaB.
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Proof. Let j be the shortest multi-index for which A = S;(A). Let W = K\ S;(K), then

K ={A}U |j STW).

n=0

LetQ = Sj_l(W N S;(K)). From the Remark 1 we see that QCVp\{A}.

The vertex A cannot belong to ). Otherwise, there would be a piece K; such that
K; N K = {A}, so for any k,1, Sjk(Ki) N SJ?(Ki) = {A}. In this case A would be a
infinite order ramification point in K, which is impossible by Theorem 2.6.

Since K is a dendrite, for any B € (@ there is a unique arc Y45 C K. Let yp/ g be the
smallest of those subarcs of v4p5 for which B’ € Kj. Then B’ € S;(Q). Define a map
¥ Q — @ by the formula ¥(B) = Sj_l(B’). Then for any B € Q, Sj(vay(B))CVAB-
Further, for any n, S§'(Yayn(B))CyAB-

Thus ¢ is a mapping of a finite set @ to itself. There is n and B € (@, such that
™ (B) = B. Then SJTL(fyAB)CVAB. So we put S; = S} O

Definition 3.9. The arc 4 is called an invariant arc of the cyclic vertex A.

Let A be a cyclic vertex and 4 g be its invariant arc and S;(A4) = A. Let B’ = S;(B).
We denote by « the total increase of the argument of z — A as z travels along y4 g from B
to B’. This gives a unique representation S;(z) = gie'®(z — A) + A.

Remark 5. The following picture shows how the angle o depends on the geometric con-
figuration of the system 8, though the similarity which fixes A and sends B to B’ is the
same.

“im
¥ 3

Definition 3.10. The number A4 = ] a is called the parameter of the cyclic vertex A.

N gi
Definition 3.11. Generalized P-polygonal system & of similarities satisfies the Parameter
Matching Condition, if for any B € U™ Vp, and for any cyclic vertices A, A’ such that
for some i, j € I*, S;(A) = S;(A’) = B, the equality A4 = A4/ holds.

From Propositions 3.4 and 3.8 and V.V.Aseev’s Lemma on disjoint periodic arcs [,
Lemma 3.1] we come to the following Parameter Matching Theorem:

Theorem 3.12. Let S be a generalized P-polygonal system whose attractor K is a dendrite.
Then the system S satisfies the Parameter Matching Condition.

Proof. Let & be a generalized polygonal system whose attractor K is a dendrite. Let
C € U™, Vp, and A, A’ € Vp be such cyclic vertices that for some i,j € I, S;(A) =
S;j(A’) = C. Denote the images S;(K) and S;(K) by K;, K; respectively. Without
loss of generality we can suppose that the point C' has coordinate 0 in C. Since for some
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Figure 11: The choice of parameters o, pg, p1 and po for the polygonal system.

i,j €I, Si(A) = Aand Sj(A’) = A', the maps Sy = 5; 55, " and Spy = S;9;5; "
have C as their fixed point and S (K;)CK; and Spa(K;)CK;. Let Spi(z) = gie*“iz and
Sp2(z) = qjemiz. So the parameters of the vertices A and A" will be \; = " ' and

Ay = ] % . Let yopCK and 4/ g CK be invariant arcs for the vertices A and A’. Let
0g gj

also y1 = S;(yap) and v2 = S;j(varp’). Then Sp1(y1)Cy1 and Spa(y2)Cye. From [1,

Lemma 3.1] it follows that if y; N vo = {C'}, then A\; = As. O

4 Small deformation theorem
4.1 Main parameters of a contractible polygonal system

For any set X CR? or point A by V.(X) (resp.Vz(A)) we denote e-neighborhood of the set
X (resp. of the point A) in the plane.

Parameter po: By po > 0, we denote the smallest of all distances between the points
of non-intersecting polygons F;, P; and distances between the vertices A € Vp and the
points of polygons P; Z A:
(i) for any vertex A € Vp, V,(A) N Pr # @ = A € Py;
(ii) for any x,y € P, such that there are Py, P, : « € Py,y € P, and P,(\P, =
&, d(z,y) > po-

Parameters pq,p2: Let C' € V3 be a non-cyclic vertex. Let Uc be its standard

. k
neighborhood and U = |J S5, (W;). Then p; and py are chosen so that for any C' € V5,
=1

the set U is contained in the ring p; < |z — C| < po.

Parameter ag: oy is the smallest possible angle between those sides of the polygons
P;, P;,i,j € I, which have a common vertex.

Notation for maps of cyclic vertices. In the case when 8 is a contractible P-polygonal
system all of whose cyclic vertices are of order 1, we order the indices in I and enumerate
the vertices in Vp in such a way that each cyclic vertex A; corresponds to a homothety
Si(z) = qi(z — A;) + A;. In this case, K is within the angle Q(P, 4;) and K\{4;} =

|O_o| SiH(WL).
n=0
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4.2 Estimate of 6 and Main Theorem

Initial assumptions. Let 8 = {S,...,.5,,} be a contractible P-polygonal system, and
the map f defines a §-deformation of the system 8 to a generalized P’-polygonal system
8" = {8}, ..., 5"}, where Sy.(z) = qre’™* (z — z;) + 21, and S}, (2) = ¢he'* (2 — z},) + 2},
We assume that diam P = 1, and § > 0 is such that

§ < qmin/8 and & < (1 — Gmax)/8- 4.1)

The estimates for Agy, = |g}, — gx| and Acy, = |a), — ai| under the deformation f are
given by the following Lemma.

Lemma 4.1. Foranyk € I,
Agr <35 and Aay < C,0, where Co, = 2.1(1 + 1/qmin)- 4.2)

Proof. Choose vertices A, B of the polygon P such that |B — A| = 1. For the images of
A we use the notation A, = Si(A4), A’ = f(A) and A} = f(Ax) = S;.(A’), and similar
notation for the vertex B.
We estimate the increments Agy, = |g}, — gx| and Aoy, = |a), — ay| for
By, — Ay B, - A,
B—A B—a W
Since f is a -deformation, |(By — Ag)| — 2§ < |(By, — AL)| < |(Br — Ag)| + 20.
This implies

. . !’
= qre'“* and LU

dmin — 26 dk — 26 / qrx + 26 Gmaz + 26 1+ 3¢maz

3Gmin/D < 4.3
Gmin/5 < s <7325 S%ST95 S 120 3tgmm Y
Since Y Y
B — B’ —
agfai:argﬁfarg 51 (4.4)
we get
/ . .26
|ag, — ag| < arcsin 20 + arcsin o 4.5)
k

Substituting the inequalities (4.1) to (4.3) and (4.5) and taking into account the inequal-
ity 0 < arcsinz < 1.05zx, which holds for any 0 < x < 0.5, we obtain the estimates

26(1
Agr =g, — ar| < % <30 and Ay =|a) —ag| < Cud, (4.6)
where Co, = 2.1(1 + 1/qmin)- O

Let V5(P) denote the -neighborhood of the polygon P.

45
Lemma4.2. Let 6, = ——, and U = V5, (P). Then

— Qmaxzx

(1) Foranyk € I, Si,(U)CU and S;,(U)CU.

(2) Forany z € U, |S,(z) — Sk(2)| < Cad, where Ca = 6.5+ 1.5C,.
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Proof. (1) By Definition 2.7, V5(Py) D Py, Vs(P,) D Py, Vs(P)DP’ and V5(P')DP.
Thus, S}, (P’)CVs(Pr,)CV;s(P). Therefore S, (P)CVas(Pr)CVas(P).
Since Sy, is a similarity, S} (V,,(P))CVas4 4, ,(P) for any positive p.

then 26 + ¢;.p < p. Therefore S, (V,(P))CV,(P).
Gz + 20 2 _ 20(1-2) _ 4

20
Ifp > -
1—gq,

From the inequality ¢;, < it follows that T

-20 _Qk_l_qmaz_46 1_Qma:}c.
The latter implies (1). Moreover, due to (4.1), §; < 1/2.
(2) Take z € U and consider the difference S}, (z) — Sk(2). It can be represented in the

form S}, (A) — S (A) + (qe"k — g’ )(z — A). Therefore
|Sk(2) = Sk(2)] < ISL(A) = Sk(A)] + 1k — @il + aule™™s — e ])]z — 4]  @7)

Since |z — A| < 146, < 1.5, [S4(A) — Si(A)| < 26, and |e?@k — | < |}, — ayl, the
right hand side of (4.7) is no greater than 26 + 1.5(36 + C,9). O

Applying the Displacement Theorem [10, Theorem 17] to 8,8’ and U we obtain the
following statement.

Proposition 4.3. Let m, 7’ be the address maps for the systems 8 and 8' respectively.
1. For any o € I,

2CA

|7’ () — m(0)| < Ckd where C = T

(4.8)

2. If the system 8 ™) satisfies D2-D4, then it is a (Ckd)-deformation of the system $™),

Remark 6. Let 8’ = {57,...,5],} be a -deformation of the contractible P-polygonal
system 8. Let A € S;(Vp) forsome j € I. Letg(z) = 2— A+ A’ and S} = go Sj,0g™ .
Then 8” = {SY, ..., S/} is a 20-deformation of the system 8, for which A” = A, K" =
g(K'), P = g(F;). Since g is a translation, the estimates (4.1) and (4.2) for 8" remain
the same with the same ¢, while |7”(0) — 7w(0)| < (Ck + 1)§. Thus we will denote
0y = (OK + 1)5

Taking into account the Propositions 3.4 and 4.3, it is sufficient to prove the Theorem
for the case when all cyclic vertices of the system & have order 1.

Proposition 4.4. Let the initial assumptions be fulfilled, and let Sy, (z) = qi(z — Ax) + Ay,
be the homothety fixing Ay, € Vp. Then the parameter \i, of the similarity S}, satisfies the
inequality

2114 1/¢maz)
10g(3 + qmaw) - log(3qmm + 1) '

[Ak| < C\S, where C\ = 4.9)

Proof. From Lemma 4.1 we have

20
arcsin 20 + arcsin —

| < Qe 4.10
M < ogtar T 25) Tog - 29) “.10)

Given the inequalities (4.3) and (4.5), we get (4.9). O
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Lemma 4.5. Let 8 be a contractible P-polygonal system whose cyclic vertices have order
1 and 8’ be its 5-deformation. Then if

p2 + 02
P1 — 02

1)
2.1p—2+)\10g < g and 205 < pyg, 4.11)
1

then the system 8' satisfies condition (DO0).

Remark 7. On the assumption that d2 < p;/4, and d2 < (1 — p2)/4, the inequality (4.11)

holds if L3
145p2

(67
3p1

1)
212 + Alog
P1

Proof. Take a vertex B € Vﬁ' Taking into account Remark 6, we can assume that B = 0
and f(0) =0,s0 B’ = B =0.
The decomposition of a standard neighborhood Up of the point B has the form

k 0
Up ={B}U| |8 | | 5;r(w). (4.12)
=1 n=0
The maps S; = Sj,5;, Sjjl are homotheties with a fixed point B such that
> —
K\{B} = | | S;r(w). (4.13)
n=0

Similarly, let W, = F(W;) and S; =5 5! 5.~ Then

JiFu g
K\{B}=| | S,"(W)). (4.14)
n=0

Notice that for any [, 5;(z) = ¢;,z and S](z) = ¢} '™ z, and due to Parameter Matching
Condition, there is such A, that for any [, o;, = Alog qg -

Consider the map z = exp(w) of the plane (w = g + i) as a universal cover of the
punctured plane C\{0}.

Consider the polygons Pj, and choose their liftings in the plane (w = ¢ + ip). We
may suppose that these liftings lie in respective horizontal strips 0, < ¢ < 6;", where
0 <6 <0 <2rand 0 +ap <6, forany | < kand 6, + o < 07 + 27. We also
consider liftings of Kj,, W, Kj’l and W]. We denote these liftings by X;,, W, iK_%l and
Wy

It follows from the equations (4.13) and (4.14) that

T'(Wi) and %, = | | T,"(W)), (4.15)
0 n=0

3

K;, =

l
n

where Tj(w) = w + log ¢ and T (w) = w + (1 + ¢\) log g; are parallel translations for
which T)(%,)CX; and T} (X)X

The sets X lie in the half-strips ¢ < logp2,0, < ¢ < 6", while the sets W; are
contained in the rectangles R, = {log p1 < o <logps,0; < ¢ < 0;"}.
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Figure 12: The images of the set K’ under the map w = log(z — O) and the map w =
log(z — B)

Then the sets W) lie in the rectangle

R = {log(pl —02) < o <log(ps + 62),6;, — 1.052—2 <e<6+ 1.0522} . (4.16)
1 1

Each union |J 7,™(R}) lies in a half-strip
n=0

o0 < log(pz + 02)
s 5

07 —1.05=2 — Alog(pa + 62) < ¢ — Ao < 0 + 1.05—= — Alog(p1 — 82).
41 P

4.17)
Therefore, the set ﬂCJfl also lies in this half-strip. So if
+ 02 - 2
0, + 1.05p— — Aog(py —d2) <6, — 1.05; — Alog(p2 + 02), (4.18)
1 1
then X! NXK: =a.
Ji—1 Ji 5 5
The inequality (4.18) holds for any [ if 212 4+ ) log P2t 52 < o
P1 P1 — 02
If, moreover, 202 < po, then for any 41,4y € I suchthat P, NP, = @, P/ NP =&
and K N K, = @. This implies that condition (D0) is fulfilled. O

Theorem 4.6. Let S be a contractible P-polygonal system. There is § > 0 such that for
any d-deformation 8' of the system 8 satisfying parameter matching condition the attractor
K (8') is a dendrite, homeomorphic to K (8).

Proof. Let all the cyclic vertices of the P-polygonal system & have order 1. If we combine
inequalities 4.2, 4.8, 4.9, 4.11 and take into account Remark 7, we see that if the following
inequality holds:

5 < min mln(Qminal_Qmaz)’ min(po, p1, 1 —pz), e ag _ 7
8 2(0K+1) 71’(_'_0 log +P2

' (4.19)
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then the attractor K’ of a 6-deformation 8’ of the system 8 satisfies condition (D0). There-
fore K’ is a dendrite. By Theorem 2.9, the map f : K — K'is a bijection and therefore it
is a homeomorphism.

Suppose now that § has cyclic vertices of order greater than 1. There is such n, that
all the cyclic vertices of the system $(™ have order 1. Suppose any d-deformation of the
system 8(") generates a dendrite. Then for any §/Cx-deformation 8’ of the system 8, the
system 8'(™) is a §-deformation of the system 8("). O
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Abstract

Ostrander proposed three conjectures on the connections between topological proper-
ties of a weighted digraph and combinatorial properties of its Laplacian eigenvectors. We
verify one of his conjectures, give counterexamples to the other two, and then seek for re-
lated valid connections and generalizations to Schrodinger operators on countable digraphs.
We suggest the open question of deciding if the countability assumption can be dropped
from our main results.

Keywords: Alexandrov topology, harmonic function, nonnegative eigenvector.
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1 Background

An eigenfunction of a linear operator can be viewed as a fixed point, namely a time-
invariant point, of the operator in a corresponding projective space. Many dynamical pro-
cesses on a geometric domain, including diffusion processes and consensus processes [ 18,

, 29,40, 42, 44, 57, 58], are driven by a Laplacian operator that reflects the local con-
nectivity scenarios of the space. It is natural to expect that the shape of an eigenfunction
of a Laplacian operator should somehow follow the shape of the underlying space; That is,
you may be able to tell/predict the shape of space from some time-invariant data. Classical
Fourier analysis provides deep understanding of signals over regular domains, to process
graph-supported data we should accordingly develop spectral graph theory or the theory of
graph Fourier transforms [3, 9, 12, 21, 27, 39, 41, 46, 50]. There are already quite some
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results and questions on the relationship between the oscillations of Laplacian eigenvec-
tor and the landscape of the underlying digraph, say those related to Courant’s nodal line
theorem [55], those related to Fiedler’s monotonicity theorem [32, 48, 50], those related
to Rauch’s hot spots conjecture [16, 22] and others [52, 56]. To describe the influence
of eigenstructures on connectivity patterns, various concepts on the digraphs, say diffusion
distance [16] or Alexandrov topology [45], have been considered. Especially, Ostrander
listed three conjectures on digraph Laplacians and Alexandrov topology [45], which is the
starting point of this work.

2 Alexandrov topologies and Laplacian eigenvectors

We write R for the set of positive reals, R for the set of nonnegative reals, Ny for the set
of nonnegative integers, N for the set of positive integers, and K for a field being either R
or C. For each n € N, [n] refers to the set of first n positive integers. Let S be a set and let
M be a nonnegative function on S x S, namely M : S x S — Rx>(. We naturally view this
function M as a weighted digraph on .S and say that S is the vertex set of M, denoted by
V(M), and let the arc set of M be A(M) = {(v,w) : M(v,w) >0} C V(M) x V(M).
For each v € V(M), its out-degree in M is degy;(v) = Y, cqM(v,w) and its in-
degree in M is degy,(v) = >, g M(w,v). If the summation does not converge, it
is regarded as +oo. We say that a digraph M is a finite-out-degree (FOD) digraph if
every vertex of M has a finite out-degree. Moreover, if the out-degrees of vertices of M
is bounded, we say that M is a bounded-out-degree (BOD) digraph. The out-neighbors
of a vertex v in M is N1, (v) == {w : M(v,w) > 0} and the in-neighbors of v in M
is Nj;(v) == {w : M(w,v) > 0}. We call a digraph M a finite-out-neighbor (FON)
digraph if every vertex of M has a finite set of out-neighbors. An FON digraph is surely
a BOD digraph, and a BOD digraph is trivially an FOD digraph. We name a digraph a
finite/countable digraph if its vertex set is a finite/countable set. Surely, every finite digraph
is FON, and hence FOD. A path of length ¢ from a vertex v to a vertex w in M is a sequence
of vertices v = vg, v1, ..., = w such that (v;_1,v;) € A(M) for i € [¢]. We denote by
v — w that (v,w) € A(M) and by v — w that there is a path from v to w in M. The
future of v in M is defined to be

vy ={w:v—> w}
while the history of v in M is defined as
vl = {w: w — v}

In general, for any subset 7" of V(M), let T := J,cqp vTar and T'las == U,yep vdur-
If M takes value in {0, 1}, we call M transitive provided M (u,v) = M (v,w) = 1 im-
plies M (u,w) = 1. In general, we refer to a digraph M as a transitive digraph provided
M (v,w) > 0 implies that M (u,v) < M (u,w) for all u,v,w € V(M). The Alexandrov
topology on S = V(M) induced by M has a set ' C V(M) as an open set if and only
if Ty = T. We will simply speak of an open set or a closed set of M to mean such a
set in the Alexandrov topology induced by M. To see the naturalness of the concept of
Alexandrov topology, you can recall that basically the step from a digraph to its lattice of
open sets is a Birkhoff transform and this operation produces all distributive lattices [47].
A strongly connected component of M is a minimal nonempty subset of V(M) which is
the intersection of a closed set and an open set of M. A strongly connected component of
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M is called a sink component if it is a closed set in M. We write the union of the set of
sink components of a weighted digraph M by =,;.

The Laplacian %, of a digraph M is a linear operator from a suitable linear subspace
U of KV to some other subspace of KV (M) such that

(Lu )= > M@,w)(fw) - f(w)) Q.1

weV (M)

for every f € U. In general, the summation in Equation (2.1) may not converge, and so, in
order to make Equation (2.1) well-defined, we will specify the domain of the Laplacian for
various digraph classes later. In particular, if the digraph M is viewed as an FOD digraph,
the domain will be chosen as £>°(V(M)); If the digraph M is viewed as a BOD digraph,
the domain will be chosen as ¢£1(V(M)); If the digraph M is viewed as an FON digraph,
the domain will be chosen as all K-valued functions on V(M ). Additionally, when the
digraph is finite, the Laplacian can be represented by the matrix .Z»; = Djys — M, where
D)y is the diagonal matrix on V(M) whose v-th diagonal element is deg}, (v).

For any linear map L from U to U’, Ker L stands for the right null (kernel) space
{zx € U : L(x) = 0 € U'}. For each weighted digraph M, we refer to each f € Ker £y,
as a harmonic function with respect to M. We say that f is harmonic at v € V(M) with
respect to M if (L f)(v) = 0.

u u

SV TS WD Ve 2w D
Figure 1: A transitive digraph and its reverse.

Example 2.1. Let M be the transitive digraph as shown on the left of Figure 1 and let M T
be its transpose, also called its reverse digraph, which is the transitive digraph as shown on
the right of Figure 1.

We display a basis for the left eigenspaces of £, and £, as follows:

v w
0 1 1l uw|2 -1 — 0 0 1 1
Ly |2 -1 -1l v|0 1 -—-1|= 2 2 -1 -1{;
0 1 —-1jwf0 -1 1 2110 1 -1
U v w
2 0 0] ulO 0 0 0 2 0 0
Lyt |2 -1 =1f{v|-1 2 -—1|= 1 2 -1 -1
0O 1 —-1llw|-1 -1 2 3[ {0 1 -1

We display a basis for the right eigenspaces of £, and .27 as below:

u v w
w|2 -1 —-1(|1 1 O 11 0 0
Ly vi0 1 =111 0 1]|=1]1 0 1 2 ;
0 -1 1 1 0 -1 1 0 -1 2
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u| 0 0 0 1 0 O 1 0 O 0
Syt ov|—-1 2 —-1{|]1 1 1|]=(f1 1 1 1
w|—-1 -1 2 1 1 -1 11 -1 3

In general, for a matrix A, its Jordan canonical form J and an invertible matrix P, it
surely holds
PA=JPifandonlyif AP~' = P~1J.

Therefore, if we can say something on the relationship between the combinatorial patterns
of a matrix and its inverse matrix, we may be able to somehow link the patterns of the left
eigenspace and the right eigenspace of that matrix.

Ostrander proposed three conjectures in [45]. He stated each conjecture in two parts
but one can easily check that the two parts are equivalent to each other. We summarize his
conjectures as below and invite the readers verify the conjecture for Example 2.1.

Conjecture 2.2. Let M be a finite digraph.

(1) ([45, Conjecture 1]) If M is transitive and f is a nonnegative right eigenvector of
2w, then f(v) > f(w) for every v,w € V(M) such that v — w.

(2) (45, Conjecture 2]) If f is a nonnegative right eigenvector of £y, then supp(f) is
openin M.

(3) (45, Conjecture 3]) A set P C V(M) is the support of a nonnegative harmonic
Sfunction with respect to M if and only if P = S| for some sink component S of
M.

As with Conjecture 2.2 (2), it has a very simple proof.

Theorem 2.3. [45, Conjecture 2] is correct. That is, for any nonnegative square matrix M
and any nonnegative right eigenvector f of £y, it holds supp(f) = supp(f)d -

Proof. By the definition of open set, our task is to deduce f(v) > 0 from the assumption
that f(w) > 0 and M (v, w) > 0. We assume that £); f = Af. Evaluating both sides at
the vertex v yields

(degi;(v) = N f(v) = Y M(v,u)f(u) > M(v,w)f(w) > 0.

ueV(M)
This implies f(v) # 0 and so, since f is nonnegative, f(v) > 0 follows. O
Unfortunately, Conjecture 2.2 (1) does not hold true.

Example 2.4. Let m > 3 and let M be the matrix on {v1, ..., v, } with

1, ifi=1landj > 1;

0, otherwise.

M(vi,v5) = {
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Then the function f with f(v1) =1, f(v2) =m —1land f(v;) =0fori=3,...,m,isa
nonnegative harmonic function with respect to M; See Figure 2. Note that f(v1) < f(v2)
while (’Ul,vz) € A(M)

Ultl

vy :m—1 v3:0 U - 0
Figure 2: A digraph and a harmonic function with respect to it.

Let us further demonstrate that one can even see arbitrary oscillation pattern in a Lapla-
cian eigenvector of a transitive digraph along a path of the digraph.

ty, —————tm—1 ------ rtjig] —————— b - - - yt ——— b
| | ! | |
b ln—1 lia l; 0y

Figure 3: The Hasse diagram of a poset.

Example 2.5. Note that a poset is a transitive acyclic digraph. Consider a digraph M which
induces a poset whose Hasse diagram is as depicted in Figure 3. In other words, M (v, w) =
1 if and only if v # w and there is a path from v to w in the Hasse digram. We show that,
for every element y € {0,+1}"™, there is a nonnegative harmonic function f on M such

that x = (sgn (f(tm) — f(tm—1)), 580 (f (tm—1) — f(tm—-2)),--.,sgn (f(t1) — f(t0))).

where sgn is the sign function. For each j € [m], we choose f; € RV(M) by setting
27, ifv =14y

1, ifv=le k>

L, ifv=tgk=>j;

0, otherwise.

fi(v) =

It is obvious that f;(¢;) = 2j > 1 = f;(¢;) and that f; is harmonic with respect to M.
It follows that a convex combination of such f; and the constant function can give us a
required harmonic function.

Example 2.6. Consider a digraph M which has more than one sink component. The all-
ones function on V(M) is surely harmonic with respect to M. But its support, namely
V(M), is not the history of any single sink component of M.

In order to exclude Example 2.6 as a counterexample, we have to modify the statement
of Conjecture 2.2 (3). Let us propose the following variant of Conjecture 2.2 (3), which
will be proved in Section 3.

Theorem 2.7. Let M be a finite digraph and let P C V(M). Then the following are
equivalent.
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(1) The set P is the support of a nonnegative harmonic function with respect to M.
(2) The set P is the history of the union of several sink components of M.
(3) The set P is the support of a nonnegative right eigenvector of £p; and P (Zps # 0.

Here is a left eigenvector counterpart of Conjecture 2.2, which we will also prove in
Section 3.

Theorem 2.8. Let M be a finite digraph and let f be a nonnegative left eigenvector of the
Laplacian matrix £);. Then the following hold.

(1) supp(f) is closed in M.
(2) If M is transitive, then for every v,w € V(M) with v — w it holds f(v) < f(w).

(3) A set P C V(M) is the support of a nonnegative left eigenvector of M if and only if
P is the union of several sink components of M.

3 Eigenfunctions of finite digraph Laplacians

To prove Theorems 2.7 and 2.8, we need to recall some facts on the right and left null
spaces of digraph Laplacians. These facts are in the folklore in various guises for many
years. For the purpose of our subsequent proof and for the convenience of readers, we
will briefly outline a proof of these facts; Whenever possible, we will try to avoid the
most well-known treatments. But let us also point out here several references where such
facts and their proofs can be found explicitly. Agaev and Chebotarev [!, Theorem 4]
obtained the rank of a Laplacian matrix. The right null space of a Laplacian matrix was
determined by Caughman and Veerman [I13, Theorem 3.3], by Gunawardena [25, p. 5],
and by Mirzaev and Gunawardena [42, Proposition 5]. Ostrander [45, Proposition 16]
described the structure of the right null space of the Laplacian of a transitive digraph.
Veerman and Kummel [57, Theorem 4.5] presented the structure of the left null space of a
Laplacian matrix.

The spectral radius of a matrix A is denoted by p(A). An n x n matrix A is irreducible
if for every 4,7 € [n] there exists a nonnegative integer ¢ such that A*(4,j) # 0. A non-
negative matrix is irreducible if and only if it is strongly connected. It turns out that Perron
eigenvalues and Perron eigenvectors of nonnegative matrices [36] have close relation with
Laplacian spectrum and Laplacian eigenvectors.

Theorem 3.1 (Perron-Frobenius Theorem [28, p. 10-4]). Let A be an irreducible nonneg-
ative n X n matrix with spectral radius r. Then the followings hold.

(1) The number r is an eigenvalue of A. If n > 2, we must have r > 0.
(2) The eigenvalue r is simple.

(3) The matrix A has a positive right eigenvector x and a positive left eigenvector y'
associated to the eigenvalue 7.

(4) The only positive eigenvectors, left or right, are those associated to the eigenvalue r.

(5) The eigenvalue r satisfies min;e() 3 ey AR, ) < 7 < maXie(n) 2o ey AL, J).
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Corollary 3.2. Let M be a finite strongly connected weighted digraph. Then the following
hold.

(1) The number 0 is an eigenvalue of L.

(2) The eigenvalue O is simple. With the exception of the zero eigenvalue, all eigenvalues
of M have a positive real part.

(3) L has a positive right eigenvector x = 1y (ap) and a positive left eigenvector y
associated to the eigenvalue 0.

(4) The only positive eigenvectors of Ly, left or right, are those associated to the eigen-
value 0.

Proof. Let A be the maximum out-degree of M. Note that #; = AI — (AI+M —Dyy)
while AT + M — Dy, is an irreducible nonnegative square matrix. It is clear that X is an
eigenvalue of %) if and only if A — )\ is an eigenvalue of A + M — Dj;. By the last
claim in Theorem 3.1, p(AI + M — Djs) = A. We thus see that everything follows from
Theorem 3.1. O

Let us fix M to be a finite weighted digraph throughout the remainder of this section.
Let C be a strongly connected component of M, let H = Clp; \ C, andlet R = V(M) \
Cl . We can represent the matrix %) as follows:

H C R
H|D|lg —Wy,u —Wh,c —Wh.Rr
Ly =0C 0 Dic —Wece —Werl|, (3.1
R 0 0 Lnr

where Ly, is the Laplacian on the induced subgraph M (R, R), D|g and D|c are the H x H
diagonal matrix and the C' x C' diagonal matrix whose v-th diagonal element is equal to
deg?;(v), and Wp, g records the weights of arcs from P to @ for P,Q € {H, C, R}. Note
that We g = 0 and D|c — W ¢ coincides with the Laplacian of M (C, C) if C'is a sink
component of M. We will write D|c — W ¢ as L in the case that C'is a sink component
of M.

Observation 3.3. For each sink component C of M, there exists yo € RsoV M) NKer %},
with supp(yc) = C.

Proof. By Corollary 3.2, there exists y € R such thaty " Lc = 0/.. Let

H|O
ye=Cly|. (3.2)
R|O
It is eas 5 =07
y to see that y~ L =0 . O

Observation 3.4 (Local minimum principle). Let M be a finite weighted digraph. Suppose
f is harmonic at v with respect to M, namely f(v) is the weighted average of the values
of f at the out-neighbors of v in M. If f takes local minimum value at v in the sense that
f(v) < f(w) for every w € N}, (v), then f takes the same value at its out-neighbors.
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Observation 3.5. If H # (), then
Ker(D|H - WH,H) = {0} (33)
In particular, D|g — W, g is of full rank.

Proof. Suppose g € Ker(D|y — Wi z). Define f € KV by setting

f) = {g(v), ifveH,;

0, otherwise.

It is clear that f vanishes on all sink components of M and %), f = 0. By Observation 3.4,
f must be the zero function and hence g = 0 follows. O

A perturbed Laplacian is the sum of a Laplacian and a nonzero nonnegative diago-
nal matrix. Observation 3.5 essentially says that a perturbed Laplacian of any strongly
connected digraph is nonsingular. This fact has been proved many times in the litera-
ture. Caughman and Veerman [ 13, Lemma 2.4] as well as Mirzaev and Gunawardena [42,
Lemma 2, Fig. 4] used the same trick of embedding a perturbed Laplacian into a Lapla-
cian, which is somehow a disguised version of our deduction in Observation 3.5; Note that
Gunawardena [25, p. 5] made use of the matrix-tree Theorem (indeed, Markov chain tree
Theorem [2, 30]) to obtain the same result.

For any digraph M, a basic open set in the Alexandrov topology induced by M is a set
of the form S| s for some finite sink component .S of M.

Observation 3.6. For each sink component C' of M, there exists z¢ € RZOV(M )N

Ker £y with supp(z¢) = Cly. That is, each basic open set of M is the support of
a nonnegative harmonic function on M.

Proof. If H = (), we can simply take

_Cllc
T .—R |:0R:|.

Assume that H # (). By Observation 3.5, D|g — Wy g is nonsingular. This allows us
set
H[(D|lg = Wh )" Wacle
o = C 1c . (34)
R Or

It is straightforward to check that £, x¢ = 0. Note that z¢, a real harmonic function
with respect to M, is determined by its values at the sink component C'.

By Observation 3.4, the minimum value of x¢ is achieved inside R U C' and so xz¢
is nonnegative. It then follows from Theorem 2.3 that supp(z¢) is open. Since C' C
supp(z¢), we must have supp(zc) € C U H = Clp C supp(z¢), as wanted. O

For each v € H and w € C, there is a path from v to w. This implies

oo

(D) " Wam) (D|u) ' Waclc € RE.
£=0
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Therefore, another way to get Observation 3.6 is to show that (D|g — Wx )™t = (I —
DI Wam) 'DIg = X020 ((Dr) " *Wa,z)! (D] ). This is not as trivial as it may
seem: Note that —& = (1 —4)71 % 1 +4 + 42 + 4% 4 ... Anyway, we can derive it by
appealing to the fact that p(A) > p(B) if B is an irreducible matrix and A > B > 0. If
one thinks of C' as one absorbing state, I — (D|I_{1)WH, # plays a role as the fundamental
matrix in the study of Markov chains and the argument in the proof above parallels the usual
deduction there [58]. The inverse of I — (D\;II)WH 1, which exposes lots of geometric
information of the Laplacian, can be said to be a discrete analogue of Green’s function in
analysis [4, 31, 35, 37, 59].

Remark 3.7. Ker D?L governs the asymptotic behavior of the diffusion process given by
Znr while Ker 2 records all data about the asymptotic behavior of the consensus process
given by £y [5, 57].

Theorem 3.8. Let M be a finite weighted digraph. Then the following hold.

(1) A basis of Ker £y is given by nonnegative vectors xg in Observation 3.6 where S
ranges over all sink components of M.

(2) A basis of Ker f—l\r/[ is given by nonnegative vectors yg in Observation 3.3 where S
ranges over all sink components of M.

(3) Both the algebraic multiplicity and the geometric multiplicity of the eigenvalue 0 of
L are equal to the number of sink components of M.

Proof. In light of Observation 3.4, a harmonic function with respect to M is uniquely
determined by its restriction on =j;. But for each f € Ker %), and each sink component
C of M, f|c is harmonic with respect to M (C, C) and so, by Observation 3.4 again, can
only be a constant function. It then follows from Observation 3.6 that the first reading is
valid.

Since Ker %) and Ker ,,S,”L share the same dimension, the second reading follows
from the first one and Observation 3.3.

For the third reading, it remains to verify that the number of nonzero eigenvalues of
Znr plus the dimension of Ker %), equals |V(M)|. When M has only one sink compo-
nent, Corollary 3.2 together with Observation 3.5 proves the claim. In general, in view of
Equation (3.1) and employing Theorem 3.2 and Observation 3.5, we can apply induction
on the number of sink components to complete the proof. O

Proof of Theorem 2.7. Consider a nonnegative right eigenvector f of Ly, say Ly f =
Af. If supp(f) N C # O for some sink component C of M, then y/, f > 0, according to
Observation 3.3. This gives

0=0f =yl Luf =M f,

and hence A = 0. An application of the first part of Theorem 3.8 now concludes the
proof. O

Proof of Theorem 2.8. Consider a nonnegative left eigenvector f | of %y, say f| Ly =
AfT. From Observation 3.6 we derive that

U supp(zc) = U Cly = V(M).

C':sink components of M C':sink components of M
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Therefore, there exists a sink component C' of M such that supp(f) N Clar # 0. It then
follows

0=f" Luzc=\"xc, (3.5)

and hence A\ = 0. By the second part of Theorem 3.8, the left null space of .Z, has a basis
ys, where S runs through all sink components of M. This implies that f lies in the cone
generated by this basis. Note that supp(ys) = S for any sink component .S of M, and that
any union of finitely many sink components of M is a closed set of M. We thus arrive at
Theorem 2.8 (1) and Theorem 2.8 (3).

If M is even transitive, we see that M takes a constant value on C x C for each
strongly connected component C' of M. Especially, for every sink component S of M,
from Equation (3.2) we see that yg satisfies the condition asserted in the second reading.
Since f lies in the cone generated by such yg, Theorem 2.8 (2) is proved. O

4 Schrodinger operators on countable digraphs

Trofimov [54] proved that every infinite locally finite vertex-transitive graph has a noncon-
stant harmonic function, which grows at most exponentially with respect to the distance
to a base point. Tointon gave a lovely treatment of a qualitative version of this result on
general weighted graphs [53, Proposition 1.4]. The next example indicates a difference
between graphs and digraphs.

Example 4.1. Let M be the infinite directed path, namely V(M) = Z, M(i,i +1) = 1
and M (i,5) = 0 for j # i + 1. The digraph M is an infinite locally finite vertex-transitive
digraph whose harmonic functions are all constant functions.

Let M be an out-finite digraph and let A € RV(M)_ The Schrodinger operator on M
with potential function A, denoted by %5/ 4, is the linear map from KV (M) t6 jtself such
that (L ara f)(0) = (Lar £)(v) + A(v) f(v) forall f € KV [8,10,17,20,43,51]. A
Schrodinger operator with a nonnegative potential on a finite digraph is either a Laplacian
matrix or a perturbed Laplacian matrix. We call any element from Ker.# s o a harmonic
function with respect to .#’p; o. Here is an easy example to demonstrate the different
behavirors of Schrodinger operators on finite and infinite digraphs.

V1,1 V1,2
Vo

N

V2,1 V2,2

Figure 4: A strongly connected out-finite digraph which is not in-finite.

Example 4.2. Let (a;)2, be a sequence of increasing positive numbers. We assign weights
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to the arcs in Figure 4 by

ify € {vi,1,v2.1}, 2 = vo;
s ify:Ui’j+1,$:Ui)j,i€{1,2},jEN;
1- ‘:J , ify=wvg,z=v;;,1€{1,2},jeN.

M(‘r’y) =

For the resulting weighted digraph M, and for every A € R\ZIBM), we have f € Ker .y,

where
0, if v = vg;
flv) = i ‘
(—1)a;, ifv=v;;,i€{l,2},jeN.

In particular, if we let a; = ¢ for ¢ € N, then we obtain an unbounded harmonic function; If
we let a; = H#l for ¢ € N, then we obtain a bounded harmonic function without maximum

value. Moreover, we can add new vertices v; ; with¢ = 3,4,...,m, j € N, and set
%7 ify € {vi1,v21,...,9m1}, 2 = vo;
M(z,y) =1 o5 ify =vi 1,2 =051 € [m],jeN;
a; . . .
1—4, ify=vp,x=v;;,i€[ml,jeN

For every A € RXSM), the right null space of the Schrodinger operator .7y 4 is of dimen-
sion at least m — 1. Indeed, for every pair of integers 7,4’ such that 1 < i < i/ < m, we
have f; ;» € Ker #as 5, where

aj, ifv=w;;,j€N;
fig () =4 —a;, ifv=wvp;jeN;
0, otherwise.

Let us try to seek some counterparts of results about finite Laplacians in the infinite
setting. Here is an obvious parallel to Theorem 2.3.

Lemma 4.3. Let M be a digraph and let A € R\é(()M) be a potential function on M. Let X

be a subset of V(M) and let M/ = M (X, X). Suppose f € RX(()M) satisfy (L v f)lx =
Af|x. Then supp(f)N X is open in the Alexandrov topology induced by M'. In particular,
if X = V(M), namely f is a nonnegative right eigenvector of . 1 a, then supp(f) is
open in the Alexandrov topology induced by M.

Proof. Assume that M'(u,v) > 0 for u € X and v € supp(f) N X. It follows that
(degyy (W) +A(u) =N f(u) = Y M(u,w)f(w) = M(u,0)f(v) = M’ (u,0) f(v) >0,
weV (M)
and hence u € supp(f) N X. O
We now arrive at the main result of this paper.

Theorem 4.4. Let M be a countable FON digraph and take A € R;E,M)

of the following holds:

. Then exactly one
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(1) There exists a basic open set of M which is the support of a nonnegative harmonic
function for the Schridinger operator & s p.

(2) The Schridinger operator .y  Is a surjective map from KV M) 10 jtself.

If V(M) is finite, basically, Theorem 4.4 will follow from Observations 3.5 and 3.6.
For the general case, we need the additional ingredient of taking inverse limit (projective
limit). Parallel to the roles of Observations 3.5 and 3.6, we split the proof of Theorem 4.4
into two steps; See Theorems 4.8 and 4.13.

For any X C V(M), we denote by KV(™):-X the functions in KV(™) which vanish
outside of X. Note that KV(*):X is isomorphic to KX as a linear space. When V(M) is
clear from the context, we often write the natural embedding map from KX to KV(M) as
Lx, namely for each f € KX it holds

tx(f)(v) = {f(v); ifveX;

0, ifveV(M)\X.

Observation 4.5. Let M be a finite digraph and take A € R;gM). Let M’ be obtained

from M by adding a new vertex r and setting M’ ( V(M ), V(M)) = M, M’ (u,r) = A(u)
foru € V(M) and M'(r,v) = 0forall v € V(M’). Then the embedding map vy sy from

KVM) o KV(M') induces an isomorphism from Ker %5 5 to the space of those harmonic
functions on M’ whose supports do not contain 7.

Proof. Take h € Ker . p; 5. Then, forall v € V(M) = V(M) \ {r} we have

L (van)(r) = Y M'(r,w)(h(r) - h(w))

weV(M’)

Il
jen}
X

—~
>
—~
=
|
=
g
N

and

weV (M)

= Y M(v,w)(h(v) = h(w)) + M(v,r)(h(v) - 0)
weV (M)

= Z M (v,w)(h(v) — h(w)) + A(v)h(v)
weV (M)

=.Zma(h)=0.
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Suppose h € Ker £y and h(r) = 0. Then h = vy (ar) (h|v(ar)) and

(Laalhlvan) (@) = Y M(v,w)(h(v) = h(w)) + A(v)h(v)

weV (M)
= Y M@uw)(h(v) —hw)) + M (v,7r)(h(v) = h(r))
weV (M)
= Z M’ (v,w)(h(v) — h(w))
wev (M)
= L (h)(v) =0
forall v € V(M). O

For any two complex numbers z; and zo, the real inner product of z; and 25, denoted
by (z1, 22)R. is the real part of Z12. If 21 = r1 exp{/=1601 } and zo = ry exp{v/—162},
where r1, 72 € R>g and 61,62 € R, then (21, 20)r = rirg cos(f2 — 01). If |29| > |21], the
Cauchy-Schwarz inequality says that (22, 20 — 21)r = (22, 22)r — (22, 21)r > (22, 22)R —

(22, 22)R (21, 21)R > (22, 22)R — \/ (22, 22)R (22, 22)r = 0.

Observation 4.6 (Local maximum modulus principle). Let M be an FOD digraph and let
Ae R\Z/EM). Suppose f € Ker .y 4. If | f(v)| > | f(w)] for every out-neighbor w of v in
M, then f(v) = f(w) forw € N},(v) and A(v) f(v) = 0. In particular, if | f (v)| > | f(w)]
for every w € vTyy, then f(v) = f(w) for every w € vtyy.

Proof. By our remarks preceding Observation 4.6, (f(v), f(v) — f(w))g > 0 forall w €
N7, (v), with equality if and only if f(v) = f(w). Observe that

0—<f(v)70>R—<f(v),1\(v)f(’v)+ > M(v,w)(f(v)f(w))>

wGNL (v) R

=A@IfF+ Y M@w){f©),(f(v) = f(w)g

wGNL(v)
> AQ@)If ()]
It then follows that A(v) = 0 and f(v) = f(w) for all w € N7, (v), as claimed. O

Lemma 4.7. Let M be an FOD digraph. Let A € RZE)M) and let S be a finite sink

component of M. If z € Ker . py p and S N supp(A) # 0, then supp(z) N S = 0.

Proof. By Observation 4.6, x takes a constant value B inside S. Take w € S N supp(A).
Then 0 = A(w)x(w)—i—ZveNL(w) M(w,v)(z(w)—z(v)) = A(w)B, showing that B = 0.
This gives supp(x) N .S = . O

The next result characterizes when a basic open set of a countable digraph M can be
the support of a nonnegative element from the right null space of a Schrodinger operator
on it.

Theorem 4.8. Let M be a countable FOD digraph and take A € RXEJM). Suppose that S
is a finite sink component of M. Then we can find hg € (>°(V(M)) NKer . ps a such that
hs > 0 and supp(hg) = S| if and only if S N supp(A) = 0.
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Proof. In view of Lemma 4.7, we only need to prove the backward direction.

Fix an element in S, say pg. Let Q = {h € RV(M) s h(v) < h(pg),Yv € V(M)} C
¢>°(V(M)). Suppose that S N supp(A) is nonempty and we want to find » € Q such that
< m,a(h) = 0 and supp(h) = Su.

We enumerate the vertices in V(M) \ S as p1,pa,.... If V(M) \ S is a finite set of
c elements, we use the convention that pg = pey1 = Pego = ---. We put X = S and
Xn+1 = Xp U{pns1} forall n € Ny.

For each n € Ny, define

Ky ={1x,h: (S mah)|x, =0,h € Q,supp(h) C S|}

Observations 3.6, 4.5 and 4.6 tell us that K,, 2 {0}. Let K, .= (>_, K, be the intersec-
tion of K, for all m > n. We claim that Kn is not the trivial cone with a single point. Let
S,, denote the unit sphere in the finite-dimensional inner product space KY():X» Since

S, is compact, the descending chain of nonempty closed sets
Kn N Sn 2 un+1,n(Kn+1) N Sn 2 un+2,n(Kn+2) N Sn 2 e

has a nonempty intersection S, : =N, Umn(Km) NS, = K, N S,,. Therefore K,, is
not a trivial cone. Note that K,, C Un41, n(Kn+1) for all n € Ng. This allows us to find
h,, € K, for all nonnegative integers n so that hg = 1g and hy, = upy1n(hnt1). We
claim that the required function h can now be taken as the one satisfying h|x, = h,, for all
n € Np.

What remains to be verified is h(v) > 0 for all v € S| ;. Indeed, we can find m such
that there is a path P, from v to a vertex in S such that P, C X,,. By the definition of K,
there exists h € @ such that . h|X =0and h,, =1x,, h. Note that S C supp(h) N
X, = supp(hyy, ). Accordingly, Lemma 4.3 tells us that v € supp(h) N X, = supp(hm),
and hence h(v) = hy, (v) > 0, as desired. O

Example 4.9. Let M be an infinite directed path with a single sink vertex, namely V(M) =
No, M(i 4+ 1,4) = 1 and M (j,i) = 0if j # i + 1 for every 4,5 € Ny. Then M is an
FOD digraph and it has a single finite sink component. If h € Ker %), and h(0) = ¢, then
h(i) = c for every i € Ny. This gives £} (V(M)) N Ker £y = {0}. We thus see that the
analogue of Theorem 4.8 with FOD replaced by BOD does not hold.

The next result is a generalization of Theorem 3.8 (1).

Theorem 4.10. Let M be a countable FOD digraph and take A & RX(M). Let G = {S:
S is a sink component of M, S Nsupp(A) = 0} be the collection of sink components with-
out intersection with supp(A). Suppose |v1 | < oo for every v € V(M). Then, for each
S € G, the function hg as claimed in Theorem 4.8 is uniquely determined. Furthermore,
the harmonic functions hg, S € &, are linearly independent, and they form a basis of
Ker . p1.4 when |6| < oo

Proof. Foreach S € G, we fix one function hg as claimed in Theorem 4.8. To finish the
proof, it suffices to show that every function h € Ker . js o can be expressed as a unique
linear combination of these hg for S € &.

Since |vTs| < oo for every v € V(M), each sink component of M is finite. What is
more, M is actually an FON digraph. For every sink component S such that SNsupp(A) #
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@, Lemma 4.7 has shown that h vanishes on S. In view of Observation 3.4, we now find
that, for every sink component S' € &, the harmonic function h must take a constant value
on S, say cg. Since the harmonic functions hg, where S € G, are linearly independent, we
will complete the proof by verifying that A’ = h — > 4. & cshs is the zero function.

Take v € V(M). Consider the induced finite digraph M’ = M (vTpr,vTas). Note
that h’|y (5 vanishes on all sink components of A" and that . ps s b/ [y (ar) = 0. By
Theorem 3.8 and Observation 4.5, we get ' (v) = 0 and therefore we are done.

Example 4.11. In Theorem 4.10 we cannot replace the assumption |[v1a;| < oo by the
condition that all sink components of M are finite. One may consider modifying Exam-
ple 4.2 by adding a single sink vertex as an out-neighbour of vy in Figure 4 and associating
with the new arc an arbitrary positive weight. The modified digraph is a countable FOD
digraph. It has a single sink component, but it bears at least two linearly independent
harmonic functions.

Lemma 4.12. Let M be a digraph and let A € RX(()M). If M has a finite sink component S
such that supp(A) NS = 0, then %y is not surjective (to the corresponding codomain).

Proof. Note that the Laplacian £ (s,s) of the finite digraph M (S, S) is not surjective.
But, considering that S is a sink component, for every g € RY(M) it holds (% a4 g)|s =
Zrs,s) 9ls- This is the proof. O

It is known that a linear operator is surjective provided it has finite hopping range and
satisfies the pointwise maximum principle [15, 33]. Our Theorem 4.13 is in the same vein.

Theorem 4.13. Let M be a countable FON digraph and let A € RggM). Then . pi.a is a

surjective map from KV M) 1o itself if and only if it holds S Nsupp(A) # () for every finite
sink component S of M.

Proof. In view of Lemma 4.12, we only need to prove the backward direction.

Suppose that supp(A) NS is nonempty for every finite sink component S of M. Since
M is countable, we may enumerate the vertices of M as vg,v1,s,.... For each non-
negative integer n, let X,, denote the set {vg, v1,...,v,} whenn +1 < [V(M)| and let
X, = V(M) otherwise, let T,, = KV(M),Xn and let .7, be the linear map from T, to
itself so that .7, (h) = 1x, - m.a(h) forall h € T',,. For any n € Np, let us show that
-y, is a surjective map on I';. As dimI',, = n 4+ 1 < oo, our task is to verify that .7,
is injective. Take h € Ker.%,. Suppose max,cv ) |R(v)| = |[h(v;)] = B for some
i €{0,...,n}. We intend to show that B = 0. By Lemma 4.6, we have h(w) = h(v;) for
every w € v;Tas. If v; 1 contains a vertex z outside of X,,, then we have B = h(z) = 0.
We thus turn to the case that v;7y; C X,,. Since X, is finite, we find that v;T,; contains
a finite sink component of M, say S. By assumption, there exists w € supp(A) N S. It
follows 0 = A(w)h(w) + 32, ent, () M(w,v) (h(w) — h(v)) = A(w)B, yielding that
B =0, as wanted.

For every g € KV(M) we want to find f € KV) such that g = .% s f. For each
n € No, weset H, = {1x,h: (Zuah)|x, = glx,,h € KV It is nonempty since
S 1(1 x,,9) € Hy,. Note that for every n > m > 0 there is an affine map Unp,m from the
affine space H,, to Hy, given by uy, n,(h) = 1x_ h forall h € H,,. Observe that we have
a descending chain of finite-dimensional affine subspaces of KV (M):

H,, = Imum,m 2 Imum+1,m ) Imum+2,m 2
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This sequence must stabilize after finitely many steps, namely there exists m’ > m such
that Im = Im w4, forallm” > m’. We write H,,, = Im wy,/ , for this nonempty
affine subspace of H,,. We can verify that u, 1, maps ﬁn+1 onto ﬁn for all n € Ny. It
then follows that we can take (A, )nen, € HneNU H,, such that h,, = Un+1,n(Pnt1). The
required function f can now be taken as the one satisfying f|x, = h, foralln € No. O

Remark 4.14. Theorem 4.13 is not a special case of [33, Theorem 1] as the latter requires
the digraph to be both out-finite and in-finite. For example, Figure 4 shows a strongly
connected FON digraph M for which M T is not FON. For this digraph, Theorem 4.13 is
applicable but [33, Theorem 1] is not.

Remark 4.15. Let M be the infinite directed path described in Example 4.1. Then M is
a countable weakly connected digraph without finite sink component, and it is BOD and
hence FOD. For any g; € RV) with |supp(g1)| = 1, there is no h € ¢*(V(M)) such
that £y h = g1. For g2 == 1y € RV, there is no h € ¢>°(V(M)) such that
Zrm h = go. These show that the analogues of Theorem 4.13 with FON replaced by FOD
or BOD do not hold. It also tells us that we cannot change FON to be either FOD or BOD
in Theorem 4.4.

For a linear map, or for a map and its adjoint map, the relationship between injectivity
and surjectivity is of lots of interest [14, 34]. Theorem 4.13 is about surjectivity. Let us
also include a simple observation on injectivity. For each set V, let K[V] = K¥ denote
the linear space spanned by V', namely the set of functions on V' with a finite support. Note
that dim KV > dim K[V] if and only if V' is infinite.

Theorem 4.16. Let M be an infinite FOD digraph. Let A € R\;BM). If SNsupp(A) # 0

for every finite sink component S of M, then Ker . p; o WP (V(M)) = {0} for every
0 <p < ooandKer . pya QKXIEM) = {0}.
Proof. Let 0 # g € Ker.# s a. There are two cases to consider.

Suppose the maximum of |g| over V(M) can be achieved at some vertex v. Observa-
tion 4.6 then ensures g(w) = g(v) # 0 for every w € v1)s. By Lemma 4.7, the harmonic
function g must vanish on each finite sink component of M. Therefore, v1,; contains in-
finitely many vertices and [supp(g)| = oo. It also says that the summation 3°, .+ [g(w)[”
diverges for every p > 0.

Suppose the maximum of |g| over V(M) cannot be achieved anywhere. This means that
there exists a sequence of vertices vy, vg, . .. such that |g(v1)| < |g(v2)| < - - -. Henceforth,

|supp(g)| = oo, and the summation ;- , g(v;)|" diverges for every p > 0.
We now conclude that Ker .57, 4 (WP (V(M)) = {0} and Ker . s a ﬁKXéM) = {0},
O

as wanted.
Proof of Theorem 4.4. Combine Theorems 4.8 and 4.13. O

Question 4.17. There is a countability assumption in the statements of Theorems 4.4, 4.8,
4.10 and 4.13. Can this be relaxed?
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5 Final remarks

Starting from the conjectures of Ostrander, we have tried to link the Alexandrov topology
of a countable digraph and the support of nonnegative harmonic functions of a Schrodinger
operator on that digraph. It may be interesting to go forward to the measurable framework
[5, 6,7, 19, 38], like the existing theory on Dirichlet forms, graphons, Borel equivalence
relations, etc. To get stronger results, one may need to focus on some natural and im-
portant situations, say models built on Bratteli diagrams. In some sense our work in this
paper is based on the traditional homogeneous Markov chain theory. There is a beauti-
ful decomposition-separation Theorem for finite nonhomogeneous Markov chains [49]. Tt
looks interesting if we can also adapt that research to the study of countable weighted di-
graphs. In the more algebraic direction, one can consider harmonic functions with values
in a field of positive characteristic [60]. We conclude the paper with two simple examples
about harmonic functions of finite Laplacians and invite the readers to see if it is possible
to find a generalization to some infinite settings.

It is well-known that Laplacian is related with energy minimization [1 1, 19]. The fol-
lowing result of Harper provides one such example.

Example 5.1 (Minimum mean-square error [23, 26]). The n-cube H,, has vertex set {0, 1}"
and two vertices are adjacent if and only if their Hamming distance is one, i.e., they dif-
fer exactly in one coordinate. How to design a bijection f from V(M) to [2"] so that
P wver(m,) (9(w) — g(v))? attains the minimum value? For each i € [n], denote by F; the
function with F;(ay ---a,) = a; forall ay ---a, € {0,1}" = V(H,,). We consider the
canonical bijection g = f 4 1 where the function f is given by f = > | 2!"1F}. To see
that this function g really has minimum energy, we note that 3 -, .7, ) (9(u) — g(v))? =
> wvenm,) (f(w) — f())? = (f, Zu, f).The minimum eigenvalue of .y, is 0 and the
second smallest eigenvalue of Zf;, is 2. The eigenspace of 0 is the space of constant
functions and the eigenspace of 2 is spanned by those functions F; for i € [n].

In Section 3, we let a matrix act both from right and from left on some vectors, namely
consider an operator and its adjoint. This trick sometimes connects deterministic side and
stochastic side, as the next example will show. Note that if we take a digraph M to be the
probability transition matrix of a Markov chain, its Laplacian is simply I — M and so the
invariant measure lies in the left null space of .Z);.

Example 5.2. Let M be an n X n row stochastic matrix. For each i € [n], let M; be the
matrix obtained from the identity matrix of order n by replacing its i-th row with the ¢-th
row of M. Assume that the set of sink vertices of M is S and that every vertex in M has a
path leading into S. Note that M, is the identity matrix if and only if i € S. Let f € [n]"o
such that f~1(4) is an infinite set for all i € [n]. When multiplying these matrices M, on
column vectors, we are modelling the process of opinion dynamics. If we apply M) at
time ¢, the limiting opinion profile is determined in [58, Theorem 1.1]. Basically, this is
equivalent to determining the limit of finite products Mgy My (1) - - - My ;). However, if
we apply My )My (1) - - - My (1) on the right of row vectors for all ¢, we see that it is simply
iteratively applying the matrix M on row spaces and so we know its limit [58, Theorem 3.3]
immediately from the theory of absorbing Markov chains.
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1 Introduction

The eigenvalues of a graph are closely related to its structural properties and invariants
(see the monographs [23, 32, 33]). Eigenfunctions (equivalently, eigenvectors) of graphs,
in contrast to their eigenvalues, have received only sporadic attention of researchers. In
particular, basic properties of eigenfunctions of graphs can be found in the work of Merris
[68]. Among the most famous results we can recall the theory around Perron-Frobenius
vector [7, 42, 74] with its applications to a variety of problems including ranking, pop-
ulation growth models, Markov chains behavior and many other [52, 65, 73, 82]; and the
results about Fiedler vector [29, 34, 38] and its connection to the problems of spectral graph
partitioning and clustering [72, 79], graph coloring [3], graph drawing [59] and other (for
example, [83, 84]). In addition, it is worth noting a series of works [16, 17, 18, 30, 35, 36,

, 80, 95] devoted to various discrete versions of Courant’s nodal domain theorem. We
refer the reader to [19], [31, Chapter 9] and [81] for more details about eigenfunctions of
graphs.
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In this work we consider undirected graphs without loops and multiple edges. The
eigenvalues of a graph are the eigenvalues of its adjacency matrix. Let G = (V, E) be
a graph with vertex set V- = {v1,...,v,} and let A be an eigenvalue of G. The set of
neighbors of a vertex x is denoted by N(x). A function f : V — R is called a \-
eigenfunction of G if f # 0 and the equality

A f@)y =Y fy) (1.1)

yEN (z)

holds for any vertex x € V. Note that if f is a A-eigenfunction of G, then A? = )\7,
where A is the adjacency matrix of G and f = (f(v1),..., f(vn))T,ie. f is an eigen-
vector of the matrix A with eigenvalue A. The set of functions f : V' — R satisfying (1.1)
for any vertex x € V is called a A-eigenspace of G. Denote by U, (G) the A-eigenspace
of G. The support of a function f : V' — Ris the set S(f) = {z € V | f(x) # 0}.
A A-eigenfunction of G is called optimal if it has the minimum cardinality of the support
among all A-eigenfunctions of G. In this work we focus on the following extremal problem
for eigenfunctions of graphs.

Problem 1.1 (the MS-problem). Let G be a graph and let A be an eigenvalue of G. Find
the minimum cardinality of the support of a A-eigenfunction of G.

In what follows, in this work we will use the abbreviation the MS-problem instead
of Problem 1.1. Now we discuss the deep connection between the MS-problem and the
intersection problem of two combinatorial objects and the problem of finding the minimum
size of trades.

Many combinatorial objects (equitable partitions, completely regular codes, Steiner
systems S(k — 1, k,n), 1-perfect codes, etc.) can be defined as eigenfunctions of graphs
with some discrete restrictions. The study of such objects often leads to the problem of
finding the minimum possible difference between two objects from the same class (for ex-
ample, see [37, 40, 48, 76, 77]). Since the symmetric difference of such two objects is
also an eigenfunction of the corresponding graph, this problem is directly related to the
MS-problem.

Trades of different types are used for constructing and studying the structure of differ-
ent combinatorial objects (combinatorial ¢-designs, codes, Latin squares, etc.). Trades are
also studied independently as some natural generalization of objects of the corresponding
type (trades can exist even if the corresponding complete objects do not exist). Roughly
speaking, trades reflect possible differences between two combinatorial objects from the
same class: if C’ and C" are two combinatorial objects with the same parameters, then the
pair (C’"\C", C"\ ") is a trade (for more information on trades see [ 15, 24, 45, 64]). Many
types of trades (T'(k — 1, k, v) Steiner trades, g-ary T, (k — 1, k, v) Steiner trades, 1-perfect
trades, extended 1-perfect trades, latin trades, etc.) can be represented as eigenfunctions of
the corresponding graphs with some additional discrete restrictions (for example, see [63,
Section 2.4]). So, for such trades the problem of finding the minimum size can be reduced
to the MS-problem for the corresponding graphs (see, for example, [64, 92, 98]).

In particular, the MS-problem has appeared as a natural generalization of the following
results.

e Let C and C be two distinct binary perfect codes of length n = 2™ — 1. In [37]
Etzion and Vardy proved that the maximum possible cardinality of their intersection
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CiNCyis 2" ™ — 2"5 . Equivalently, they found the minimum possible cardinality
of their symmetric difference Cy AC5. This result can be proved by applying the so-
called weight distribution bound for the Hamming graph H (n, 2) and its eigenvalue
—1 (see Subsection 2.1 and Section 4).

* In [48] Hwang proved that the minimum size of a T'(t, k,v) trade is 2¢*! and ob-
tained a characterization of T'(¢, k, v) trades of size 2¢*!. In particular, the minimum
size of a T'(t, k, v) Steiner trade was found in [48]. For ¢t = k — 1 this result can be
proved by applying the weight distribution bound for the Johnson graph J (v, k) and
its eigenvalue —k (see Subsection 2.2 and Section 4). It is interesting that Frankl and
Pach [40] also found the minimum size of a T'(¢, k, v) trade. They formulated their
results in terms of null ¢-designs. In Section 8 we will meet null designs again during
our discussion about optimal eigenfunctions of the Grassmann graph.

The MS-problem was first formulated by Krotov and Vorob’ev [98] in 2014 (they con-
sidered the MS-problem for the Hamming graph). During the last six years, the MS-
problem has been actively studied for various families of distance-regular graphs [8, 44,

, 64, 88, 89, 91, 92, 93, 98, 96] and Cayley graphs on the symmetric group [51]. In
particular, the MS-problem is completely solved for all eigenvalues of the Hamming graph
[92, 93] and asymptotically solved for all eigenvalues of the Johnson graph [96]. Note that
for eigenfunctions of distance-regular graphs a lower bound for its support cardinality is
known. This bound is called the weight distribution bound and we will discuss it in details
in Section 4. In this work we give a survey of results on the MS-problem. We also discuss
constructions of optimal eigenfunctions and the main ideas of the proofs of the results.

Now we would like to consider the following problem.

Problem 1.2. Let G = (V, E) be a graph and let A be an eigenvalue of G. Find

i cV > 0}.
erfr(léI;’fzol{x | f(z) > 0}]

Note, that the statements of the MS-problem and Problem 1.2 are similar. An analogue
of Problem 1.2 for association schemes was first formulated in 1984 by Bier [10]. Later,
Bier and Delsarte [13] and Bier [1 [, 12] studied the same problem for eigenvectors belong-
ing to the direct sum of several eigenspaces of an association scheme. Bier and Manickam
[14], Manickam and Miklés [66] and Manickam and Singhi [67] initiated the study of Prob-
lem 1.2 for the second largest eigenvalue of Johnson and Grassmann graphs. In particular,
the following two conjectures were formulated in 1988.

Conjecture 1.3 (Manickam, Miklés and Singhi [66, 67]). Let z1, ..., x, be real numbers
such that x1 + ...+ x, = 0. If n > 4k, then there are at least (Zj) k-element subsets of
the set {x1, ...,z } with nonnegative sum.

The second conjecture is an analogue of Conjecture 1.3 for vector spaces. Let V be
an n-dimensional vector space over a finite field F,. Let Dﬂ . denote the family of all k-

dimensional subspaces of V" and let [Z] . denote the g-Gaussian binomial coefficient. For
each 1-dimensional subspace v € [‘ﬂ - assign a real-valued weight f(v) € R so that the

sum of all weights is zero. For a general subspace S C V, define its weight f(.5) to be the
sum of the weights of all the 1-dimensional subspaces it contains.
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Conjecture 1.4 (Manickam and Singhi [67]). Let V be an n-dimensional vector space

over Fy and let f : [‘1/](1 — R be a weighting of the 1-dimensional subspaces such that

Zue["] f(v) = 0. Ifn > 4k, then there are at least [Z:ﬂ . k-dimensional subspaces with
1lq

nonnegative weight.

Conjecture 1.3 is still open. However, there are several relatively recent works [2,
, 39, 75] with polynomial bounds. In particular, Alon, Huang and Sudakov [2] verified
Conjecture 1.3 forn > 33k2. A linear bound n > 10*0% was obtained by Pokrovskiy [75].
In 2014 Chowdhury, Sarkis and Shahriari [28] and Huang and Sudakov [47] independently
showed that Conjecture 1.4 holds for n > 3k. Using the technique of the work [28],
Thringer [49] proved that Conjecture 1.4 is true for n > 2k and large q. Some new results
on Problem 1.2 for the third largest eigenvalue of the Johnson graph can be found in [71].
It seems very intriguing to establish the interconnection between Problem 1.2 and the MS-
problem.

The paper is organized as follows. In Section 2, we give two examples of combinatorial
problems that are closely related to the MS-problem. In Section 3, we introduce basic
definitions and notations. In Section 4, we discuss what the weight distribution bound is
and how it can be calculated from the intersection arrays of the distance-regular graphs.
We complete this section with several intuitive examples and some results for the special
cases when the bound is achieved. In Sections 5-11, we give a survey of results on the MS-
problem for the Hamming graph, the Doob graph, the Johnson graph, the Grassmann graph,
the bilinear forms graph, the Paley graph and the Star graph respectively. In Section 12,
we present some observations on optimal eigenfunctions of graphs. In Section 13, we
formulate several open problems.

2 Eigenfunctions in combinatorial configurations and the MS-problem

In this section, we recall that equitable 2-partitions, 1-perfect codes and T'(k — 1,k,v)
Steiner trades can be defined as eigenfunctions of graphs with some discrete restrictions.
We also discuss the connections of the MS-problem with the intersection problem of two
1-perfect codes of a given graph and the problem of finding the minimum size of Steiner
trades.

2.1 Equitable partitions and 1-perfect codes

Let G = (V, E) be a graph. An ordered r-partition (C1, ..., C,) of V is called equitable if
forany i,j € {1,...,r} there is S; ; such that any vertex of C; has exactly .S; ; neighbors
in Cj. The matrix S = (S; ;)i jef1,...r} is called the quotient matrix of the equitable
partition. A set C' C V is called a 1-perfect code in G if every ball of radius 1 contains one
vertex from C'. For more information on equitable partitions and perfect codes we refer the
reader to [9], [43, Chapter 5] and [1, 46, 86, 87].

Let G be a k-regular graph and let (C7, C5) be an equitable 2-partition of G with the

quotient matrix
a b
5= ( d).

The eigenvalues of S are k and a — c. We define the function f(¢, c,) on the vertices of G
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by the following rule:
b, ifzxeCy;
—c, ifx e Cs.

f(CI;CZ)(I) = {

One can verify that f(¢, ¢,) is an (a — c)-eigenfunction of G. So, any equitable 2-partition
can be represented as an eigenfunction of the corresponding graph. Suppose that C'is a
1-perfect code in G. Then the partition (C, C') is equitable with the quotient matrix

()

Therefore, the function f(c,é) is a (—1)-eigenfunction of G. So, if Cy and C5 are 1-perfect
codes in G, then the function f = f(c1 o~ f(c2 oy isalsoa (—1)-eigenfunction of G.
Moreover, we have the equality

1S(f) = |CLAC,].

Thus, the problem of finding the minimum cardinality of the symmetric difference of two
distinct 1-perfect codes of a regular graph can be reduced to the MS-problem for this graph
and eigenvalue —1.

22 T(k —1,k,v) Steiner trades

Let v, k, t be positive integers such that v > k > t and let X be a set of size v. A pair
(Th,T1) of disjoint collections of k-subsets (blocks) of X is called a T'(¢, k,v) trade if
every t-subset of X is included in the same number of blocks of T and 77;. The size of a
T(t, k,v) trade (To, T1) is |To| + |T1]. A T'(t, k, v) trade is called Steiner if every t-subset
of X is included in at most one block of Tg (T}). For further details on T'(¢, k, v) trades we
refer the reader to [15, 45, 55].

Suppose that (Tp, T1) is a T'(k — 1, k, v) Steiner trade. The Johnson graph J (v, k) can
be defined as follows. The vertices of J(v, k) are k-subsets of X, and two vertices are
adjacent if they have exactly & — 1 common elements. We define the function f(7, r,) on
the vertices of J(v, k) by the following rule:

1, if x € Tpy;
f(T07T1)(x): -1, ifzely;
0, otherwise.

For a (k — 1)-subset A of X denote by C'(A) the set of vertices of J(v, k) containing the
set A (these vertices form a clique of size v — k + 1 in J(v, k)). We note that C'(A) either
contains one element from 7 and one element from 73 or does not contain elements from
To U Ty. Using this fact, one can easily check that fi7, 7,y is a (—k)-eigenfunction of
J(v, k). Moreover, we have the equality

IS(fzo,m))l = [To| + |T1].

Thus, the problem of finding the minimum size of T'(k — 1, k,v) Steiner trades can be
reduced to the MS-problem for the Johnson graph J(v, k) and its eigenvalue —k.
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3 Basic definitions

Recall that a distance d¢g (v, u) = d(u, v) between two vertices v and « in a graph G =
(V, E) is the length of the shortest path that connects them. The largest distance between
any pairs of vertices is called the diameter D. A connected graph G = (V, E) is called
distance-regular if it is regular of degree k and for any two vertices v, v € V atdistance i =
d(v, u) there are precisely ¢; neighbors of v which are at distance ¢ — 1 from v and precisely
b; neighbors of u which are at distance ¢ 4+ 1 from v; where ¢; and b; do not depend on the
choice of vertices u and v but depend only on d(u, v). Numbers b;, ¢;, a; = k — b; — ¢;
are called the intersection numbers and a set {bg,b1,...,bp_1; ¢1,...,cp} is called an
intersection array of a distance-regular graph G. For more details about distance-regular
graphs, the reader is referred to a classical monograph [22] and a recent survey [94].

Let G; = (V1,E1) and Gy = (Va, Es) be simple graphs. The Cartesian product
G10G; of graphs GG and G5 is defined as follows. The vertex set of G1[0G9 is Vi x V5,
and any two vertices (1, y1) and (2, y2) are adjacent if and only if either z; = x5 and y;
is adjacent to yo in Go, or y; = yo and z; is adjacent to x5 in Gy.

Suppose G1 = (V1, F1) and Gy = (Va, E5) are two graphs. Let f; : V3 — R and
fo: Vo — R. Denote G = G100G5. We define the tensor product fy - fo on the vertices
of G by the following rule:

(fr- f2)(x,y) = fi(=) f2(y)

for (x,y) € V(G) = Vi x Va. We will use the tensor product of functions for constructing
optimal eigenfunctions of the Hamming and Doob graphs in Subsection 5.1 and Section 6.

Let Sym(X) denote the symmetric group on a finite set X and let Sym, denote the
symmetric group on the set {1,...,n}.

LetX, ={0,1,...,q — 1}. Let f(z1,...,x,) be a function defined on the set 3, let
m € Sym,, and let 01, ...,0, € Sym(3,). We define the functions f; and fr o, . o, as
follows:

fﬂ(l‘l, ey Z‘n) = f(xﬂ(l), ce ,Jjﬂ.(n))
and
f7T,0'1,...7o',,L ($1, . ,CUn) = f(ol(a:,r(l))7 N ,Un(.rﬂ.(n))).

We will use the functions fr and fr 5, ... 5, in Subsections 5.1 and 5.2.

Let G = (V, E) be a graph. A set C C V is called a completely regular code in G if
the partition (C(9), ... C(¥)) is equitable, where C(%) is the set of vertices at distance d
from C and p (the covering radius of C) is the maximum d for which C'() is nonempty. In
other words, a subset of V' is a completely regular code in G if the distance partition with
respect to the subset is equitable. For more information on completely regular codes see
[21], [43, Chapter 11.7] and [57, 58]. We will use completely regular codes in Section 12.

4 The weight distribution bound

In this section we recall what the weight distribution bound is and how it can be used as
a lower bound for the MS-problem in case of distance-regular graphs. The weight distri-
bution bound is well known and has appeared in several papers under different disguise
(for more details see [61, 64]). In order for this survey to be self-contained we would like
to provide the full proof and equip the reader with several intuitive examples. We also
highlight the connections with related theoretical frameworks.
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In Subsection 4.1, we give a detailed proof of the weight distribution bound and dis-
cuss related results. In Subsection 4.2, we provide several intuitive examples to illustrate
how the weight distribution bound works. In Subsection 4.3, we give a survey of results
on the existence problem of eigenfunctions of distance-regular graphs meeting the weight
distribution bound.

4.1 The proof of the weight distribution bound

In this subsection we discuss the proof of the weight distribution bound and related results.

Let A be the adjacency matrix of some distance-regular graph G = (V, E). Now
consider the distance-i graph G; = (V, E;) defined as follows: two vertices « and y are
adjacent in G, if and only if they are at distance ¢ in G. In other words, {z, y} € E; <—
de(z, y) = i. By A; we denote the adjacency matrix of G;. For a vertex x of G and
0 < i< Ddenote N;(z) ={y € V |dg(y,z) = i}.

Considering the combinatorial definition of distance regularity from the matrix point of
view, we obtain the following recurrence (see, for example, equation (1) in [94]):

AjA = a; Ai +bi—1Ai—1 + cit1Aita, 4.1

fori =0,1,...,D whereb_1A_1 = cpi1Apy1 = 0.
From the above we can show that there exist polynomials P; of degree ¢ such that:

A; = Py(A), i=0,1,...,D.

It is well known that in case of Hamming graphs these polynomials are actually Kravchuk
polynomials (up to some linear change of variables) and those are Eberlein polynomials in
case of Johnson graphs.

But how can we make use of it in finding the lower bound for our MS-problem? Sup-

pose f is a A-eigenfunction of our graph G. Since A’“? = )\k?, we get the following

equations:
AT =PATF =PWT.

In other words, f is a P;(\)-eigenfunction of G;. As an immediate consequence we
obtain:

BN - fl@)= Y fy) 4.2)

YyEN; ()

In other words, in distance-regular graphs the sum of the eigenfunction values on
the vertices at distance ¢ from a fixed vertex x depends only on f(x) and the corre-
sponding eigenvalue. Without lost of generality we can consider f(z) = 1. The array
[1, Pi(N),..., Pp(N)] is called the weight distribution of a A-eigenfunction.

Thus, from (4.1) we can write the following recurrence:

Po(N)
Pi(\) =
AP;_1(A) = bi—2Pi_2(A\) —a;—1P;—1())

(&)

L,
)

Pi(\) =

, wheret =2,...,D.
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Now we are just one step away from obtaining the lower bound we are looking for. Let
z be a vertex of G such that | f(z)| = ma‘:}c\ f(y)]- Let us prove the inequality
ye

IS(f) N Ni(2)| > [P (M) 4.3)

forany 1 < < D. Using (4.2), we obtain

PN fEl=1 > fwl=1 > fwi< > fwl<

yEN;(2) yES(f)NN;(2) yES(F)NN;(2) 4.4

Then we have

So, we prove the next lemma.

Lemma 4.1 ([64, Corollary 1]). Let f be a A-eigenfunction for a distance-regular graph
G of diameter D, then the following bound takes place:

D
1S(HI =D 1PV,
i=0

In case of irrational eigenvalues this bound can be refined as follows:

Lemma 4.2. Let f be a \-eigenfunction for a distance-regular graph G of diameter D,
then the following bound takes place:

D
IS(N) =D TR

=0

In addition, eigenfunctions of distance-regular graphs meeting the weight distribution
bound have the following interesting properties.

Lemma 4.3. Let f be a A-eigenfunction of a distance-regular graph G and let f meet the
weight distribution bound. Then the following statements hold:

1. There is a real positive number c such that f(x) € {—c,0, c} for any vertex x of G.

2. Forany vertex x € S(f) and any 1 < i < D the function f is either non-negative or
non-positive on the set N;(x).

Proof. 1. Let us analyze the proof of Lemma 4.1 more carefully. Since f meets the weight
distribution bound, we have the equalities in (4.3) and (4.4) for any 1 < ¢ < D. Therefore
|f(y)] = |f(2)| for any y € S(f) N N;(z). So, we have |f(y)| = |f(z)| for any vertex
y € S(f) and we can take ¢ = | f(2)].

2. Let us consider a vertex x € S(f) and i € {1,...,D}. By the first case of this
lemma we obtain | f(x)| = Iynea‘iq f(W)|. So, the inequality (4.4) holds for z = x. Moreover,

we have equality in (4.4) for z = z. Consequently, all vertices from S(f) N N;(z) take
either positive values or negative values.
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Lemma 4.4. Let f be a A-eigenfunction of a distance-regular graph G, where \ < 0, and
let f meet the weight distribution bound. If x and y are two distinct vertices from S(f) and
x and y are adjacent in G, then f(x)f(y) < 0.

Proof. Let z be a vertex from S(f). Without loss of generality, we can assume that f(z) >
0. Using Lemma 4.3 and the definition of an eigenfuction, we see that all vertices from
the set S(f) N Ny(z) take negative values. So, = does not have neighbors with positive
values. O

4.2 Examples

In this subsection, we would like to illustrate Lemmas 4.1 and 4.2 on some well-known
graphs (see [88] for details). We start with the Petersen graph. The Petersen graph is a cubi-
cal distance-regular graph on 10 vertices. Its intersection array is {3,2; 1,1} and its eigen-
values are {—2(4), 1) 3(} Calculating the weight distribution we obtain [1, X\, A% — 3].

e For A = 1 it gives us the lower bound 4. An optimal 1-eigenfunction achieves
this bound. A subgraph induced on non-zero vertices can be described as two non-
incident edges. An example is presented below (Figure 1).

Figure 1: Optimal 1-eigenfunction of the Petersen graph.

* For A = —2 the lower bound is the same. But this case is different because this bound
cannot be achieved. Optimal (—2)-eigenfunction has a support of cardinality 6 and
the corresponding induced subgraph is either a cycle on six vertices, or H-graph. See
Figure 2 and Figure 3.

As a quick illustration of bound refinement, let us consider the Heawood graph, a
distance-regular graph on 14 vertices. Its intersection array is {3,2,2; 1, 1,3} and its spec-
trum is {31, £1/2'”'}. The weight distribution is [1, A, A2 — 3, 1(\* — 5X)]. Thus for
X = +/2 the exact weight distribution bound is 2 + 24/2, while the refined bound is 6.
Figure 4 presents an example of an optimal v/2-eigenfunction.

More examples can be found in [88], where the MS-problem is solved together with a
characterisation of such functions for 10 out of 13 cubical distance-regular graphs for all
their eigenvalues.

Thus for any distance-regular graph a lower bound on the cardinality of a A-eigenfunction
support can be calculated directly from the intersection array of a graph with respect to the
corresponding eigenvalue A\. However this bound is not necessary feasible.
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Figure 2: Optimal (—2)-eigenfunction of Figure 3: Optimal (—2)-eigenfunction of
the Petersen graph — cycle the Petersen graph — H-graph

Figure 4: Optimal v/2-eigenfunction of the Heawood graph.

4.3 Eigenfunctions of distance-regular graphs meeting the weight distribution bound

In this subsection we discuss results on the existence problem of eigenfunctions distance-
regular graphs meeting the weight distribution bound. We also give examples of distance-
regular graphs when the weight distribution bound is achieved.

Firstly, we need several definitions. Let G be a connected k-regular graph. Suppose
that S is a set of (s + 1)-cliques in G such that every edge of G is included in exactly m
cliques from S. The pair (G, S) is called a (k, s, m) pair. A couple (Tp,T7) of mutually
disjoint nonempty sets of vertices is called a clique bitrade if every clique from S either
intersects with each of Ty and 7} in exactly one vertex or does not intersect with both of
them. A (k, s, m) pair (G, S) is called a Delsarte pair if the graph G is distance-regular
and S consists of Delsarte cliques. Recall that a clique in a distance-regular graph of degree
k and diameter D is called a Delsarte clique if it consists of exactly 1 — k/Ap vertices,
where Ap is the smallest eigenvalue of the graph. For a function f : V' — R denote
Si(f) = fe € V| fa) > 0} and S_(f) = {w € V| f(x) < 0}.

Let G be a distance-regular graph of diameter D admitting a Delsarte pair (G, .S).
Suppose f is a Ap-eigenfunction of G meeting the weight distribution bound. Let us show
that (S4(f), S—(f)) is a clique bitrade in G. Indeed, by Theorem 2 from [64] for every
Delsarte clique C' from S it holds ) | . f(x) = 0. Then Lemmas 4.3 and 4.4 imply that
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any clique from S either does not contain vertices from S(f) or contains one vertex from
S+(f) and one vertex from S_(f). Consequently, (S+(f),S—(f)) is a clique bitrade in
G. Thus, we prove the following result.

Lemma 4.5. Let G be a distance-regular graph of diameter D admitting a Delsarte pair.
A function f is a Ap-eigenfunction of G meeting the weight distribution bound if and only
if (S+(f),S—(f)) is a clique bitrade in G meeting the weight distribution bound.

Using Lemma 4.5 and Theorem 3 from [64], we see that for every distance-regular
graph admitting a Delsarte pair the existence of a Ap-eigenfunction achieving the weight
distribution bound is equivalent to the existence of a regular bipartite isometric subgraph
of degree —\p. Taking into account this observation, it was shown in [44, 64, 89] that the
weight distribution bound is achieved for the smallest eigenvalue of the following graphs:

* Hamming graph;
* Johnson graph;
* Grassmann graph;

» Paley graph of square order (since this graph is self-complementary of diameter 2,
this property also holds for the second non-principal eigenvalue);

* strongly regular bilinear forms graph over a prime field.

For a deeper dive into the theory of clique bitrades the interested reader is referred to
Sections 2 and 3 of [64].

Finally, we note that eigenfunctions of distance-regular graphs meeting the weight dis-
tribution bound exist not only in the case of the smallest eigenvalue. For example, the
weight distribution bound is achieved for:

* n-dimensional hypercube, where n is odd, and its eigenvalue —1;
* n-dimensional hypercube, where n is even, and its eigenvalue 0;

* the Hamming graph H (2, ¢) and its eigenvalue g — 2.

S Hamming graph

In this section, we give a survey of results on the MS-problem and its generalizations
for the Hamming graph. The Hamming graph H(n,q) is defined as follows. Let ¥, =
{0,1,...,q — 1}. The vertex set of H(n,q) is X}, and two vertices are adjacent if they
differ in exactly one position. This graph is a distance-regular graph. The Hamming graph
H(n,q) has n + 1 distinct eigenvalues A;(n,q) = n(qg — 1) — ¢ -4, where 0 < i < n.
Denote by U;(n, q) the A;(n, q)-eigenspace of H (n, ¢). The direct sum of subspaces

Ui(n,q) ® Uiz1(n,q) & ... ® Uj(n,q)

for 0 < i < j < nis denoted by Uj; j1(n, q). We say that a function f € Uy}; j1(n, q),
where f # 0, is optimal in the space Uy; j(n,q) if [S(f)| < [S(g)| for any function
9 € Upij(n,q), g #0.

Firstly, we briefly discuss all results on the MS-problem for the Hamming graph.
After that, we will consider the more general Problem 5.1 for functions from the space
Uji,j1(n, q). In [62] Krotov based on the approach of work [78] proved that the minimum
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cardinality of the support of a \;(n, 2)-eigenfunction of H (n,2) is max(2¢,2"~%). In [98]
Krotov and Vorob’ev showed that the cardinality of the support of a \;(n, ¢)-eigenfunction
of H(n,q) is at least

22 . (q _ 2)71—1

fo > 2 and

. 2
iq
LT )

1 )i/2.< i ‘)i/2.(1_£

)n/2
q—1 n—1 n

q" - (

for #ﬁl) < 2. In [91] Valyuzhenich for ¢ > 3 proved that the minimum cardinality
of the support of a \;(n, ¢)-eigenfunction of H(n,q) is 2 - (¢ — 1) - ¢" 2 and obtained a
characterization of optimal \; (n, ¢)-eigenfunctions. Later in [92, 93] the following gener-

alization of the MS-problem for the Hamming graph was considered.

Problem 5.1. Letn > 1,q > 2and 0 < ¢ < j < n. Find the minimum cardinality of the
support of functions from the space U; ;1(n, q).

In [93] Valyuzhenich and Vorob’ev found the minimum cardinality of the support of
a function from the space Uj; j1(n,q) for arbitrary ¢ > 3 except the case when ¢ = 3
and i + j > n. Moreover, in [93] a characterization of functions that are optimal in the
space Uy; ;1(n, q) was obtained for ¢ > 3,4+ j <mnandgq > 5,7 = j,4 > §. In [97]
Valyuzhenich found the minimum cardinality of the support of a function from the space
Uji,j1(n,q) for ¢ = 2and ¢ = 3, i + j > n. Thus, Problem 5.1 is completely solved for
alln > 1 and ¢ > 2. As a consequence, the MS-problem for the Hamming graph is also
solved for all eigenvalues.

In what follows, in this section we will consider in detail Problem 5.1. In Subsec-
tion 5.1, we present constructions of functions that are optimal in the space U; ;1(n, ¢). In
Subsection 5.2, we give a survey of results on Problem 5.1 and discuss the main ideas of
the proof of these results. In particular, we carefully explore Lemma 5.3 which is a key tool
for solving Problem 5.1. In Subsection 5.3, we focus on a connection between Problem 5.1
and the problem of finding the minimum size of 1-perfect bitrades in the Hamming graph.

5.1 Constructions of functions with the minimum cardinality of the support

In this subsection, we discuss constructions of functions that are optimal in the space
Ujij)(n, q). It is interesting that in all cases such functions are constructed as a tensor
product of several elementary optimal functions defined on the vertices of the Hamming
graph of diameter not greater than three.

Firstly, we define five sets of elementary optimal functions.

For k,m € 3, we define the function a4k, on the vertices of the Hamming graph
H (2, q) by the following rule:

1, ife =Fkandy # m;
agkm(®,y) =4 -1, ify=mandz #k;
0, otherwise.

The function a3 ;1 is shown in Figure 5. We note that a4k, is optimal in the space
U1(2,q) for any k,m € ¥,. Denote A, = {aq k.m | k,m € 3y}
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We define the function ¢; on the vertices of the Hamming graph H (2, 3) by the fol-
lowing rule:

1, ifr=y=0;
pr(z,y) =<1 —1, ifz=1andy=2;
0, otherwise.

For a,b € X3 denote by a & b the sum of ¢ and b modulo 3. We define the function ¢
on the vertices of the Hamming graph H (3, 3) by the following rule:

4,01(557?4), if 2z =0;
oz, y,z) =S pi(zdlydl), ifz=1
przd2,yd2), ifz=2.

The function ¢ is shown in Figure 6. We note that ¢ is optimal in the space Us(3,3).
Denote

B = {¥r.01,00,05 | T € Symg, 01, 02,03 € Sym(X3)}.

For k,m € ¥, and k # m we define the function ¢, i, on the vertices of the Hamming
graph H(1, q) by the following rule:

1, ifzx=k;
Cokom(x) =< =1, ifx =m;
0, otherwise.

The function ¢4 1 is shown in Figure 7. We note that ¢ j ,, is optimal in the space Uy (1, q)
for any k,m € X, and k # m. Denote Cyq = {cqk,m | k,m € Xg, k # m}.

For k € ¥, we define the function dg j on the vertices of the Hamming graph H (1, q)
by the following rule:

1, ifx=k;
d l’ — b 9
3 () {0, otherwise.

The function dy ¢ is shown in Figure 7. We note that d 1 is optimal in the space Uy 1)(1, q)
forany k € £,. Denote Dy = {dy 1 | k € £4}.

Let e, : ¥y —* Rand e, = 1. The function e4 is shown in Figure 7. We note that e,
is optimal in the space Uy(1, g). Denote E, = {e,}.

Now, we define four classes of functions that are optimal in the space Uy; j1(n, q) for
the corresponding cases.

Let i + j < n. We say that a function f defined on the vertices of H(n, ¢) belongs to
the class Fi(n,q,1,j) if

i n—i—j j—i
f=c-Toe- 11 - T o
k=1 k=1 k=1

where c is a real non-zero constant, g, € A, for k € [1,4], hy, € E, fork € [1,n — i — j]
andv, € D, fork € [1,5 — ).
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Figure 5: Function a3 11 in H(2, 3).
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Figure 6: Function ¢(x,y, z) in H (3, 3).
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Figure 7: Functions ¢4 0,1, da,0 and e4 in H(1,4).

Let i + j > n. We say that a function f defined on the vertices of H(n, ¢) belongs to
the class Fa(n, q,1, ) if

t+j—n Jj—t

n—j
f=cIloe- IT - TT ves
k=1 k=1 k=1

where c is a real non-zero constant, g, € A, for k € [I,n—j], hyy € Cy for k €
1,44 j—n]and vy € Dy fork € [1,5 —i].

Let 5 +j < nand i+ j > n. We say that a function f defined on the vertices of
H (n, 3) belongs to the class F3(n, 1, j) if

2n—i—2j i+j—n j—i

f=c I o II m»-
k=1 k=1 k

Vk,
1

where c is a real non-zero constant, g, € Az for k € [1,2n —i —2j], hy € B fork €
[1,i+j —n]and vy € D3 fork € [1,5 — i].

Let % + 7 > n. We say that a function f defined on the vertices of H(n, 3) belongs to
the class Fu(n, 1, j) if

n—j 1+25—2n Jj—t

f=cIloe- TI - T v
k=1 k=1 k=1

where c is a real non-zero constant, g, € B for k € [1,n—j], hy € Cs for k €
[1,i+ 2§ —2n] and vy, € D3 fork € [1,5 —i].

We note that functions from Fi(n,q,,7) and Fa(n,q,i,j) are optimal in the space
Upij1(n,q) forq > 2,i+j < nandq > 2 (q # 3), i+ j > n respectively. We also
note that functions from F3(n, i, j) and F4(n, i, j) are optimal in the space UJ; ;)(n, 3) for
L4j<n,i+j>nand -+ j> nrespectively.
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5.2 Problem 5.1
In this subsection, we discuss Problem 5.1. The following theorem is a combination of the
results proved in [92, 93] (see [93, Theorems 1 and 3] and [92, Theorems 3-6]).

Theorem 5.2. 1. Let f € U}; j1(n,q), where ¢ > 2, i+ j < nand f # 0. Then

IS(HI=2" (g —=1)" - q" "
and this bound is sharp. Moreover, for ¢ > 3 the equality
IS(f)] = 2" (¢ — 1) - ¢"~*7 holds if and only if f. € Fi(n,q,i,j) for some
permutation T € Sym,,.
2. Let f € Uj; j1(n,q), where ¢ > 2, q # 3, i+ j >nand f # 0. Then

IS()l =2 (g —1)"7
and this bound is sharp. Moreover, for i = j and ¢ > 5 the equality |S(f)| =
2t.(q—1)""% holds if and only if f. € Fa(n,q,i,1) for some permutation ® € Sym,,.
3. Let f € Uy j1(n,3), where £ +j <n, i+ j>nand f #0. Then

‘S(f)| > 23(n7j)7i . 3i+jfn

and this bound is sharp.
4. Let f € Uj; 5)(n,3), where % +j>mnand f #0. Then

1S(f) = 2797 . 3n
and this bound is sharp.

Now, we discuss the main ideas of the proof of Theorem 5.2.

Let f be a real-valued function defined on the vertices of the Hamming graph H (n, q)
andlet k € ¥y, 7 € {1,...,n}. We define a function f; on the vertices of H(n — 1,q) as
follows: for any vertex ¥ = (Y1, -+, Yr—1, Yrt1s---,Yn) of H(n —1,q)

fl:(y) = f(yla s ayT—lvkayT+1a s ’yn)
One of the important points in the proof of Theorem 5.2 is the following.

Lemma 5.3 ([93, Lemma 4]). Let f € Uy j(n,q) andr € {1,2,...,n}. Then the follow-
ing statements are true:

1 fi = fh € Un—1j—1(n—1,q) for k,m € X,

2. Y40 Ji € Uiy (n = 1.9).
3. ff €U j)(n—1,q) for k € ¥,

Lemma 5.3 is a very useful tool for studying of eigenfunctions of the Hamming graph.
It shows the connection between eigenspaces of the Hamming graphs H (n, ¢) and H(n —
1,q). In particular, this lemma allows to apply induction on n, ¢ and j (we can use the
induction assumption for the functions f; — f;., Zz;é . and f]). Moreover, we suppose
that Lemma 5.3 can be useful not only for the MS-problem but also for other problems. For
example, recently in [69] Mogilnykh and Valyuzhenich used Lemma 5.3 for investigation
of equitable 2-partitions of the Hamming graph with the eigenvalue A\ (n, ¢). One interest-
ing generalization of Lemma 5.3 for the products of graphs can be found in [90, Theorem
3.111.
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5.3 Minimum 1-perfect bitrades in the Hamming graph

In this subsection, we discuss one interesting application of Theorem 5.2 for the problem
of finding the minimum size of 1-perfect bitrades in the Hamming graph.

Let us recall some definitions. Let G = (V, E)) be a graph. For a vertex 2z € V denote
B(z) = N(z) U {x}. Let Ty and T} be two disjoint nonempty subsets of V. The ordered
pair (Tp, T4 ) is called a 1-perfect bitrade in G if for any vertex x € V the set B(x) either
contains one element from 7}, and one element from 773 or does not contain elements from
To U T;. The size of a 1-perfect bitrade (To, T1) is |To| + |T1].

Example 5.4. Let Ty = {000,111} and T3 = {001,110}. Then (Tp,T}) is a 1-perfect
bitrade of size 4 in H(3,2) (see Figure 8).

Figure 8: 1-perfect bitrade in H (3, 2).

Example 5.5. Let G = (V, E) be a graph. Suppose C; and C be two distinct 1-perfect
codes in G. Then (Cy \ C2,Cs \ C4) is a 1-perfect bitrade in G.

Let (Tp,T1) be a 1-perfect bitrade in a graph G = (V, E). We define the function
[,y : V —> {—1,0,1} by the following rule:

17 ifx e To;
f(To7T1)($) =4q-1, ifzxeTy;
0, otherwise.

In what follows, in this subsection we will consider the following problem.

Problem 5.6. Let n > 3 and ¢ > 2. Find the minimum size of a 1-perfect bitrade in
H(n,q).

For ¢ = 2 Problem 5.6 was essentially solved by Etzion and Vardy [37] and Solov’eva
[85] (the results were formulated for more special cases of 1-perfect bitrades embedded
into perfect binary codes, but both proofs work in the general case). In [70] Mogilnykh
and Solov’eva for arbitrary ¢ > 2 proved that the minimum size of a 1-perfect bitrade in
H(qg+1,q)is2-q!.

Now, using Theorem 5.2, we give a short solution of Problem 5.6 for ¢ = 3 and ¢ = 4.
Firstly, we need the following result.
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Lemma 5.7 ([92, Lemma 6]). Let (To,T1) be a 1-perfect bitrade in a graph G. Then
fry, ) is a (—1)-eigenfunction of G.

Lemma 5.7 implies that we can consider Problem 5.6 only for n = ¢gm + 1, where
m > 1 (because —1 is an eigenvalue of H (n, q)).

Suppose that (T, T7) is a 1-perfect bitrade in H(¢gm + 1, ¢). By Lemma 5.7 we have
that f(z, 1) is a (—1)-eigenfunction of H (gm+1,q). We note that —1 = A(g_1)m41(gm+
1,q). Applying Theorem 5.2 forn = gm + 1l and i = j = (¢ — 1)m + 1, we obtain that

‘S(f(To,Tl)” > 2(q—1)m+1 : (C] - l)m

for ¢ > 4 and
IS (fz,my))| = 2™+ - 3™

for ¢ = 3. Consequently, we have
[ Tol + |Ta| = IS (fimym))| = 20707 (g = 1) 5.1)

for ¢ > 4 and
To| + |T1| = |S(fr,my))| = 27T - 3™ (5.2)

for ¢ = 3. On the other hand, in [70] Mogilnykh and Solov’eva for arbitrary ¢ > 2 showed
the existence of 1-perfect bitrades in H (gm + 1, q) of size 2- (¢!)™. Thus, the bounds (5.1)
and (5.2) are sharp for ¢ = 4 and ¢ = 3 respectively, and we obtain a solution of Problem
5.6 for g € {3, 4}. Finally, we note that Theorem 5.2 implies that for ¢ > 5 optimal (—1)-
eigenfunctions of the Hamming graph H(gm + 1,q) do not correspond to its 1-perfect
bitrades (in this case we have a characterization of all optimal (—1)-eigenfunctions). So,
this approach does not work for ¢ > 5.

6 Doob graph

In this section, we give a survey of results on the MS-problem for the Doob graph. The
Shrikhande graph Sh is the Cayley graph on the group Z?2 with the generating set .S, where
S ={%(0,1),4(1,0),+(1,1)}.

Figure 9: The Shrikhande graph.

The Doob graph D(m,n), where m > 0, is the Cartesian product of m copies of
the Shrikhande graph and n copies of the complete graph K. In other words, we have
D(m,n) = Sh™OK}. This graph is a distance-regular graph with the same parameters as
the Hamming graph H (2m+mn,4). The Doob graph D(m, n) has 2m-+n+1 distinct eigen-
values \;(m,n) = 6m + 3n — 44, where 0 < ¢ < 2m + n. In [8] Bespalov proved that the
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minimum cardinality of the support of a A1 (m, n)-eigenfunction of D(m, n) is 6-4*m+1=2
and obtained a characterization of optimal A;(m, n)-eigenfunctions. He also showed that
the minimum cardinality of the support of a Ay, (m, n)-eigenfunction of D(m,n) is
22m+n and obtained a characterization of optimal A2, ., (m, n)-eigenfunctions. In what
follows, in this section we will consider the results obtained in [8].

Now, we discuss constructions of optimal A1 (mn, n)-eigenfunctions and Aoy, (m, n)-
eigenfunctions. It is interesting that as in the case of the Hamming graph such functions
are constructed as a tensor product of several elementary optimal eigenfunctions. Firstly,
we define two sets of elementary optimal eigenfunctions.

For a € Z2 we define the function p, on the vertices of the Shrikhande graph by the
following rule:

1, ifzxefa+(3,1),a+(3,2),a+(2,1)};
pa(z) =13 —1, ifze{a+(2,3),a+(1,2),a+(1,3)};
0, otherwise.

We note that the support of p, consists of two disjoint copies of the complete graph K.
The function p(g, 3) is shown in Figure 10. Denote P = {p, | a € 73}

Fora € Z3 and b € {(0,1), (1,0), (1,1)} we define the function r, j on the vertices of
the Shrikhande graph by the following rule:

1, ifz € {a,a+ 2b};
Tap(®) = ¢ —1, ifz € {a+b,a+3b};
0, otherwise.

We note that the vertices from the support of r, ; form a cycle of length 4. The function
7'(0,0),(0,1) is shown in Figure 10. Denote R = {rq | a € Z3,b € {(0,1),(1,0), (1,1)}}.
We will also use the sets of functions A4 and C} defined in Section 5.

Figure 10: Functions p (o, 3y and (g 0y,(0,1)-

For m > 0 denote by I ™ the function that is defined on the vertices of D(m, n) and
is identically equal to 1. For n > 1 denote by I™ the function that is defined on the vertices
of H(n,4) and is identically equal to 1.

Now, we define two classes of optimal A (m, n)-eigenfunctions and one class of opti-
mal Agp,n (M, n)-eigenfunctions.

We say that a function f defined on the vertices of D(m,n) belongs to the class
Gi(myn)if f =c-g1...g9m - I"™, where c is a real non-zero constant, g; € P for some
i€{l,...,m}andg; = I'Vforany j € {1,...,m}\ .
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Let n > 2. We say that a function f defined on the vertices of D(m,n) belongs to the
class Go(m,n) if f = c¢-I"™% - hy...h,_1, where cis a real non-zero constant, h; € Ay
forsomei € {1,...,n—1}and h; = I' forany j € {1,....,n — 1} \ i.

We say that a function f defined on the vertices of D(m,n) belongs to the class
Gs(m,n)if f = ¢-g1...gm - h1...hy, where c is a real non-zero constant, g; € R
forany i € {1,...,m}and h; € Cyforany j € {1,...,n}.

The main results proved in [&] are the following.

Theorem 6.1 ([8, Theorem 1]). Let f be a Ai(m,n)-eigenfunction of D(m,n), where
m > 0. Then |S(f)| > 6 - 4*™T"=2 Moreover, if |S(f)| = 6 - 42™F"=2 then the
following statements hold.:

1. Ifn > 2, then f € Gi(m,n)or f € Ga(m,n).
2. Ifn €{0,1}, then f € G1(m,n).

Theorem 6.2 ([8, Theorem 2]). Let f be a Aap1rn (M, n)-eigenfunction of D(m, n), where
m > 0. Then |S(f)| > 22T, Moreover, if |S(f)| = 22™*", then f € G3(m,n).

Remark 6.3. We note that the bound proved in Theorem 6.2 can also be obtained by
applying the weight distribution bound for the smallest eigenvalue of the Doob graph.

7 Johnson graph

In this section, we give a survey of results on the MS-problem for the Johnson graph.
The Johnson graph J(n,w) is defined as follows. The vertices of J(n,w) are the binary
vectors of length n with w ones; and two vertices are adjacent if they have exactly w — 1
common ones. The Johnson graph J(n,w) has w + 1 distinct eigenvalues \;(n,w) =
(w—1)(n—w—1) —1i, where 0 < i < w. In [96] Vorob’ev et al. showed that for a fixed w
and sufficiently large n the minimum cardinality of the support of a \;(n, w)-eigenfunction
of J(n,w)is 2 (Z_jz) and obtained a characterization of optimal \;(n, w)-eigenfunctions.
Thus, the MS-problem for the Johnson graph is asymptotically solved for all eigenvalues.
Now we discuss the main results obtained in [96]. Firstly, we define the function f»«"

on the vertices of the Johnson graph J(n,w) by the following rule:

1, if zog_1 +xop, = 1forany 1 < k <74
and x1 + x3 + ...+ T9,_1 iS even,

foom(@y, . xn) =4 =1, if@op_1+ x9p = 1forany 1 < k < i
and z1 + x3 + ...+ x9;_1 is odd;
0, otherwise.
So, the support of f©“'" consists of binary vectors (x1, ..., x,) of weight w such that the
product (21 — 3) - ... - (w2;_1 — ®2;) is not equal to zero. In [96, Proposition 1] it was

shown that f*<"™ is a \;(n, w)-eigenfunction of J(n,w) and [S(f><™)| = 2¢- (" *). The
main result proved in [96] is the following.

Theorem 7.1 ([96, Theorem 4]). Let i and w be positive integers, w > i. There is ng(i,w)
such that for all n > ng(i,w) and any \;(n,w)-eigenfunction f of J(n,w) the following
holds:
. (n—2i
IS(f)] > 2" ( ) (7.1)

w—1
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and any function that attains the bound (7.1) is equivalent to f»“" up to a permutation of
coordinate positions and the multiplication by a scalar.

Remark 7.2. We note that the bound (7.1) for ¢ = w and arbitrary n can also be obtained
by applying the weight distribution bound for the smallest eigenvalue of the Johnson graph.

Now, we discuss the main ideas of the proof of Theorem 7.1.
Let f be a real-valued function defined on the vertices of the Johnson graph J(n,w)
and let jq1,j2 € {1,2,...,n}, j1 < jo. We define a function f;, j, on the vertices of J(n —

2,w—1) as follows: forany vertex y = (y1,%2, - -, Yj1—1, Yji+1s- -+ » Yjo—1s Yjotls - - - s Yn)
of J(n —2,w—1)

le,Jz(y) = f(y15y27 e Yi -1, layjl"rl? s 7yj2—1?0ayj2+1’ s 7y7l)_
_f(ylay27 .. '7yj171707yj1+17 .. 'ayj2717 17yj2+17 e >yn)

One of the important ingredients in the proof of Theorem 7.1 is the following.

Lemma 7.3 ([96, Lemma 1]). Let fbe a \;(n,w)-eigenfunction of J(n,w), where j1, ja €
{1,2,...,n} and j1 < jo. Then f;, ;, is a Ai—1(n — 2,w — 1)-eigenfunction of J(n —
2,w — 1) or the all-zero function.

Lemma 7.3 is a very useful tool for studying of eigenfunctions of the Johnson graph.
In particular, this lemma allows to apply induction on n, w and % (we can use the induction
assumption for the function f}, ;,). Moreover, we suppose that Lemma 7.3 can be useful
not only for the MS-problem but also for other problems. For example, recently in [97]
Vorob’ev applied Lemma 7.3 for characterization of equitable 2-partitions of the Johnson
graph with the eigenvalue Ay(n,w). Finally, we note that Lemma 7.3 is an analogue of
Lemma 5.3 (see Subsection 5.2).

Let v = (vy,...,v,) be areal non-zero vector such that vy + ... + v,, = 0. We define
the function f* on the vertices of the Johnson graph J(n,w) by the following rule:

o1, .. mn) = Z v;.

1<i<n :z;=1

For k € {1,...,n — 1} denote

In [71] Mogilnykh et al. proved the following improvement of Theorem 7.1 for A1 (n, w)-
eigenfunctions of J(n,w).

Theorem 7.4 ([71, Theorem 1]). Let f be an optimal A1 (n,w)-eigenfunction of J(n,w),
where n > 2w and w > 2. Then f is f““" or f“k forsome k € {2,...,n — 2} such that
kT‘L" € N up to a permutation of coordinate positions and the multiplication by a scalar.

8 Grassmann graph

In this section, we give a survey of results on the MS-problem for the Grassmann graph.
The Grassmann graph J, (N, m) is a distance-regular graph with the vertex set consisting
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of all m-dimensional subspaces of a vector space of dimension N over a finite field F,.
Two vertices are adjacent whenever the corresponding subspaces intersect in a (m — 1)-
dimensional subspace.

The MS-problem for the minimum eigenvalue of the Grassmann graph was studied in
[64]. But it is interesting that this problem can be tracked earlier to the works [26, 27, 50]
where it was considered in terms of finding the minimum null ¢-designs of the lattices of
subspaces over a finite field. In [50] G. D. James made a conjecture about the minimum
support size of non-zero null ¢-designs of the lattices of subspaces over a finite field. S.
Cho confirms the conjecture in [27] and in [26] characterizes all the null ¢-designs with
minimum supports in terms of maximal isotropic spaces of some bilinear form.

Coming back to the Grassmann graph, we obtain the following theorem that gives us
the characterization of optimal \p-eigenfunctions for the Grassmann graph (compare with
Theorems 1,2 from [26] and Theorem 5 from [64]). For more details about null ¢-designs
and totally isotropic spaces the reader is referred to [26] and Chapter 18 of [50].

Theorem 8.1. Suppose f is an optimal A p-eigenfunction of the Grassmann graph J,(N, m),

where N > 2m and \p is its minimum eigenvalue. Then the cardinality of its support is

D ar .

> [T] - ¢"=1/2 which is also equal to the value of the weight distribution bound and

i=0

the non-zeros of the function [ correspond to the maximal totally isotropic subspaces of a
E.,

E, O

2m-dimensional space, equipped with a bilinear form B with a Gram matrix (
up to the equivalence (or, equivalently, with respect to a non-degenerate quadratic form Q).

Thus for the minimum eigenvalue of the Grassmann graph J, (N, m) the MS-problem
is solved and the weight distribution bound is achieved.

9 Bilinear forms graph

In this section, we give a survey of results on the MS-problem for bilinear forms graph.
More details can be found [89]. The bilinear forms graph Bil,(n, m) is a distance-regular
graph with the vertex set V' consisting of all n X m matrices over a finite field FF; and
two vertices being adjacent when their matrix difference has a rank 1. For the sake of
convenience, we will further suppose that m < n. Thus the diameter D of the bilinear
forms graph Bil, (n,m) is equal to m.

Here as well as in the previous section we consider the MS-problem only for the case of
minimum eigenvalue Ap. In this case we have the following lower bound for the minimum

support cardinality:
s m i(i—
3 { ‘ } G
1

i=0 q
It is interesting that the weight distribution for bilinear forms graph coincides with that of
the Grassmann graph. Later we will see the importance of this connection.

The key idea here is that bilinear forms graph belongs to a family of so-called Delsarte

cliques graphs (for more details about Delsarte cliques graphs, the reader is referred to [0]).
This property leads to the following observations:

* Theorem 2 from [64] implies that for a Delsarte cliques graph G a function f isa Ap-

eigenfunction of G if and only if for every Delsarte clique C it holds > f(v) = 0.
vel
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* Theorem 3 from [64] tells us that for a Delsarte clique graph G in case of D = 2 if the
weight distribution bound is achieved then non-zeros of optimal Ap-eigenfunction
induce a complete bipartite graph. Note that for bilinear forms graph Bil,(2,2) we

have A\p = —q—1, thus non-zeros of optimal A p-eigenfunction achieving the weight
distribution bound induce a complete bipartite graph K1 441 if such a function
exists.

It appears that in case of strongly regular bilinear forms graphs Bil, (2, 2) (those with
D = 2) the weight distribution bound can be achieved. An explicit construction of an
optimal A p-eigenfunction can be found in [89]. Below are the statements that summarize
this construction, but first let us introduce additional notation. Suppose a; is a generating
element of the multiplicative group F. Denote

ap =0, ay=a?, ..., ap—o = a’f*Q, ap_1 = a;llaﬂ 1
€y = [07 1}, €y = [1,0], €1 = [Lal]v ey €p—1 = [Lap—l}

Theorem 9.1 ([89, Theorem 3]). Let Bil,(2, 2) be a bilinear forms graph over a prime field

F,. Forany v € F, suchthatv # —&% forall € € F, and b; = aleﬂ the independent set

0 1 1
N = {|:1:| €y, bo |:a01/:| €0y -y bp,1 |:Clp—1V:| €p,1}

together with

0 1 —a 1 —Qpy—
P :{[0} ex; bo L‘OV] eo + b [ 10} €xi i bpo1 Lply] eo + bp—1 [ f 1] e*}

Sform non-zeros of A p-eigenfunction f as two parts of a complete bipartite graph K, 1, py1
and

¢, forveP,
fw)=< —¢c, forveN,
0, else

for some constant ¢ # 0.

Let us illustrate this theorem with some small example. Consider a bilinear forms graph
Bil3(2, 2). Using the construction above we obtain the following sets:

o= B AR
{0 o 0

Here under the notation above ag = 0, a1 = 2, as = 1, e, = [0,1], eg = [1,0],
€1 = [172},62 = [1,1},1/2 l,bo = 1,b1 :2,b2 22

Thus we proved that there exists a family of optimal \p-eigenfunctions of the bilinear
forms graph Bil,,(2, 2) over a prime field I, that achieve the lower bound. However the

construction described above does not provide the full characterization of all optimal Ap-
eigenfunctions.
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What happens if we look at bilinear forms graphs of larger diameter? It appears that
the weight distribution bound cannot be achieved. And for proving this the connection
between bilinear graphs and the Grasssmann graphs comes in handy. The bilinear forms
graph Bil,(n, m) with m < n can be considered as a subgraph of the Grassman graph
Jq(n 4+ m,m) as follows: given a fixed subspace W of dimension n, all m-spaces U such
that U N W = 0 are the vertices of Bil;(n, m). This embedding leads to the following
result about the Delsarte cliques of these graphs (see Lemma 8 from [89]):

Lemma 9.2. Delsarte cliques of bilinear forms graph Bil,(n, m) are embedded in Delsarte
cligues of a Grassmann graph J,(n + m,m) in the sense that for any Delsarte cliques C

and C of a bilinear forms graph and the Grassmann graph correspondingly, either C' C C
orCNC =0.

Since for any A p-eigenfunction the sum of its values over a Delsarte clique is zero, from
the previous Lemma we immediately obtain the following Corollary which simply tells us
that we can extend eigenfunctions of bilinear forms graph to those of the Grassmann graph:

Corollary 9.3. Suppose f is a Ap-eigenfunction of a bilinear forms graph Bil,(n, m).
Then f is an eigenfunction of the Grassmann graph J,(n + m,m), where

7T = {g(M), Zsj\j € V(Bily(n,m))

This corollary is crucial for the final result:

Theorem 9.4 ([89, Theorem 7]). Let Bily(n, m) be a bilinear forms graph of diameter
D > 3. Then the minimum support of an eigenfunction corresponding to the minimum
eigenvalue does not achieve the weight distribution bound.

The main idea behind the proof of this theorem can be described as follows. Suppose
the opposite holds and f is an optimal A p-eigenfunction that achieves the weight distribu-
tion bound. Under the notation of Corollary 9.3, ]?is an optimal \p-eigenfunction of the
Grassmann graph J,(n + m, m). According to the Theorem 8.1 characterizing optimal
eigenfunctions of the Grassmann graphs, the non-zeros of fcorrespond to the maximal
totally isotropic spaces of a non-degenerate quadratic form (). Now we recall the graphs
embedding construction: there exists a subspace W of dimension n that trivially inter-
sects with all the maximal totally isotropic subspaces. A well-known corollary from the
Chevalley theorem states that any non-degenerate quadratic form is isotropic on a vector
space of dimension not less that 3 over the finite field IF, (here the diameter of a graph
plays its role). Thus there exists a non-zero vector w € W such that Q(w) = 0, therefore
<w> is a 1-dimensional totally isotropic space and, hence, is contained in a maximal to-
tally isotropic subspace. This contradicts the trivial intersection of W with all the maximal
totally isotropic subspaces.

According to this theorem optimal A p-eigenfunctions of Bil,(n, m) do not satisfy the
weight distribution bound. This lead to an open the MS-problem for bilinear forms graphs
of diameter D > 3.
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10 Paley graph

In this section, we give a survey of results on the MS-problem for the Paley graph. Let g be

an odd prime power, where ¢ = 1(4). The Paley graph P(q) is the Cayley graph on the ad-

ditive group IF;' of the finite field ¥, with the generating set of all squares in the multiplica-
q—>5

tive group IF7. This graph is a strongly regular with parameters (g, %1, =, %). The

eigenvalues of P(q) are \g = %1, A = # and \g = #. In [44] Goryainov et
al. for i € {1,2} proved that the minimum cardinality of the support of a \;-eigenfunction
of P(q?), where ¢ is an odd prime power, is ¢ + 1. In what follows, in this section we will
discuss the results obtained in [44].

Let g be an odd prime power and let 3 be a primitive element of the finite field Fg.
Denote w = 3971, Qo = (w?) and Q1 = w(w?). We define the function f5 on the vertices
of the Paley graph P(q?) by the following rule:

1, ifz € Qo;
falz) =4 -1, ifz € Qq;
0, otherwise.

One of the main results proved in [44] is the following.

Theorem 10.1 ([44, Theorem 2]). Let q be an odd prime power and let [3 be a primitive
element of the finite field F ;2. Then the following statements hold.:

1. If g = 1(4), then f3 is a \g-eigenfunction of P(q*) and |S(fz)| = q + 1.
2. If g = 3(4), then fg is a A-eigenfunction of P(q*) and |S(fs)| = q + 1.

Since the Paley graph P(q?) is self-complementary, Theorem 10.1 implies that for
any i € {1,2} P(q?) has \;-eigenfunction f such that |S(f)| = ¢ + 1. On the other
hand, by the weight distribution bound we obtain that a Ap-eigenfunction of P(g?) has at
least ¢ + 1 non-zero values. Since P(g?) is self-complementary, the same bound holds
for a \;-eigenfunction of P(q?). Thus, the minimum cardinality of the support of a \;-
eigenfunction of P(q?), where i € {1,2},1is ¢ + 1.

Now we discuss one interesting connection between the sets () and (01 and maximal
cliques of the Paley graph P(g?). The maximum possible size of a clique of P(¢?) is ¢
(all cliques of such size are Delsarte cliques). Blokhuis [20] determined all cliques and
all cocliques of size ¢ in P(q?) and showed that they are affine images of the subfield F,.
Baker et al. [5] found maximal cliques of order %1 and %3 for ¢ = 1(4) and ¢ = 3(4)
respectively, but these cliques are not the only cliques of such size. Moreover, there are no
known maximal cliques whose size belongs to the gap from % (from %3, respectively)
to ¢. Kiermaier and Kurz [56] studied maximal integral point sets in affine planes over
finite fields and found maximal cliques of size % in P(q?) for ¢ = 3(4). Using the sets
Qo and @) defined above, Goryainov et al. [44] constructed new maximal cliques of size
21 and 22 for ¢ = 1(4) and ¢ = 3(4) respectively in P(¢?).

Theorem 10.2 ([44, Theorem 1]). Let q be an odd prime power and let 3 be a primitive
element of the finite field F ;2. Then the following statements hold:
1. If g = 1(4), then Qo and Q1 are maximal cocliques of size % in the graph P(q?).

2. If ¢ = 3(4), then Qo U {0} and Q1 U {0} are maximal cliques of size % in the
graph P(q?).
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11 Star graph

In this section, we give a survey of results on the MS-problem for the Star graph. The Star
graph S, n > 3, is the Cayley graph on the symmetric group Sym,, with the generating set
{(14) ] €{2,...,n}}. This graph is not distance-regular. The spectrum of the Star graph
is integral [25, 60]. For n > 4, the eigenvalues of S, are =(n — k), where 1 < k < n; and
the eigenvalues of S5 are {—2, —1, 1, 2}. The multiplicities of eigenvalues of the Star graph
were studied in [4, 53, 54]. In particular, explicit formulas for calculating multiplicities of
eigenvalues +(n — k), where 2 < k < 12, were found. In [51] Kabanov et al. found
the minimum cardinality of the support of an (n — 2)-eigenfunction of S,, and obtained a
characterization of optimal (n — 2)-eigenfunctions for n > 8 and n = 3. In what follows,
in this section we will consider the results obtained in [51].

Now, we discuss one construction of optimal (n — 2)-eigenfunctions of the Star graph.
Leti € {1,...,n}and j,k € {2,...,n}, where j # k. We define the function fjk on the
vertices of the Star graph .S,, by the following rule:

_ 1, ifw(j) =1
PRy =< =1, ifn(k) =i
0, otherwise.

In [51, Lemma 2] it was shown that fljk is an (n — 2)-eigenfunction of S,, and |S(fljk)\ =
2(n — 1)!. Denote

‘F: {f’L]JC | Z e {1""’n}’j7k e {2,...,”},]’ # k}
The main result proved in [51] is the following.

Theorem 11.1 ([51, Theorem 20]). Let f be an (n — 2)-eigenfunction of Sy, where n > 8
orn = 3. Then [S(f)| > 2(n — 1)l Moreover, |S(f)| = 2(n —1)! ifand only if f = c- f,
where c is a real non-zero constant and f € F.

Now, we discuss the main ideas of the proof of Theorem 11.1. Firstly, we need some
definitions.

Let M = (m; ;) be areal n x n matrix. We say that M is special if M is non-zero and
the following conditions hold:

1. my; =0foranyi € {1,...,n}.

2. my;=0forany j € {1,...,n}.

3. > mi; =0foranyie€ {1,...,n}.

For a real n x n matrix M = (m, ;) denote

gu(n) = [{m € Sym, | > m ) #0}].
i=1

The key point of the proof of Theorem 11.1 is the following. For an arbitrary (n — 2)-
eigenfunction f of S, we can construct some special n x n matrix M (f) and match the
permutations from Sym,, with diagonals of M (f) in such a way that the value of f on a
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permutation 7 is the sum of elements of the corresponding diagonal of M (f). In other
words, we have the equality

IS(H) = gn(p)(n) (11.1)

for any (n — 2)-eigenfunction f of S,,. This observation allows us to reduce the MS-
problem for the Star graph S,, and its eigenvalue n — 2 to the following extremal problem
on the set of all special n X n matrices.

Problem 11.2. Given a positive integer n, to find the minimum value of g, (n) for the
class of special n X n matrices M.

In [51, Theorem 19] for n > 8 and n = 3 it was proved that gps(n) > 2(n—1)! for any
special n x n matrix M. Moreover, in [5 1, Theorem 19] a classification of special matrices
in the equality case was obtained. Using these results and the equality (11.1), we can finish
the proof of Theorem 11.1.

12 Some remarks on optimal eigenfunctions of graphs

In this section, we give some observations on optimal eigenfunctions of graphs.

Recall that the MS-problem is formulated for arbitrary real-valued functions from the
corresponding eigenspace. Surprisingly, in many cases optimal eigenfunctions take only
three distinct values (for example, see Theorems 5.2, 6.1, 6.2, 7.1, 11.1). But, in general
case it is not true. For example, there are optimal (—2)-eigenfunctions of the Petersen
graph that take five distinct values (see Figure 11).

Figure 11: Optimal (—2)-eigenfunction of the Petersen graph.

There is an interesting connection between optimal eigenfunctions corresponding to
the second largest eigenvalue of a given graph and completely regular codes in this graph.
In particular, an arbitrary optimal \; (n, ¢)-eigenfunction (\; (n,w)-eigenfunction) of the
Hamming graph H (n, q) (the Johnson graph J(n,w)) is the difference of the characteristic
functions of two completely regular codes of covering radius 1 (see [91, Theorem 3] and
[96, Theorem 4]). The Star graph S,, does not have completely regular codes of covering
radius 1 with the eigenvalue n — 2. However, an arbitrary optimal (n — 2)-eigenfunction
of S, is the difference of the characteristic functions of two completely regular codes of
covering radius 2 (see [51, Lemma 22]).
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13 Open problems

In this section, we briefly recall the main results on the MS-problem and formulate several
open problems.

Recall that Problem 5.1 is completely solved for all n > 1 and ¢ > 2. In particular,
the MS-problem for the Hamming graph H (n, q) is solved for all eigenvalues. Moreover,
a characterization of functions that are optimal in the space Uj; j1(n, q) was obtained for
q>3,i+j<nandq>5,i=7j,1> % Taking into account these results, we formulate
the following two problems for the Hamming graph.

Problem 13.1. Characterize functions that are optimal in the space UJ; ;) (n, q) for the cases
q=2and q > 3,7+ j > n (in this problem we assume that ¢ < 7).

Problem 13.2. Characterize optimal \;(n, ¢)-eigenfunctions of the Hamming graph H (n, q)
forq € {3,4}andi > %.

The MS-problem for the Doob graph D(m, n) is solved for the second largest eigen-
value A\1(m, n) and the smallest eigenvalue Aoy, 1, (m,n). So, it seems very interesting to
consider the following question.

Problem 13.3. Solve the MS-problem for the third largest eigenvalue Ao(m,n) of the
Doob graph D(m,n).

The MS-problem for the bilinear forms graph Bil,(n, m) is solved for the smallest
eigenvalue \p in case n = m = 2 and ¢ is prime. For bilinear forms graphs of larger
diameters over the arbitrary field it is proved that the weight distribution bound cannot be
attained. This leads to the following interesting questions:

Problem 13.4. For the bilinear forms graph Bil, (n, m) of diameter D:
¢ Characterize optimal \p-eigenfunctions in case of D = 2 for a prime ¢ (including
the case of n # m).
* Solve the MS-problem for the smallest eigenvalue Ap in case of D = 2 and arbitrary
q.
¢ Solve the MS-problem for the smallest eigenvalue Ap in case of D > 3 and arbitrary
q.

The MS-problem for the Grassmann graph J, (N, m) is solved for the smallest eigen-
value Ap. Since the Grassmann graph can be considered as a g-analogue of the Johnson
graph it may be interesting to consider the following question:

Problem 13.5. Solve the MS-problem for the second largest eigenvalue of the Grassmann
graph J (N, m).

The MS-problem for the Paley graph P(q?) is solved for both non-principal eigenval-
ues. We formulate the following problem for optimal eigenfunctions.

Problem 13.6. Characterize optimal \;-eigenfunctions and \s-eigenfunctions of the Paley
graph P(¢?).

The MS-problem for the Star graph .S, is solved only for the second largest eigenvalue.
So, the following question is very natural.
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Problem 13.7. Solve the MS-problem for the third largest eigenvalue of the Star graph .S,,.

At the end of this section we also would like to bring the attention of the reader to the
following problems:

Problem 13.8. For distance-regular graphs find the conditions for the weight distribution
bound to be achieved.

Problem 13.9. For distance-regular graphs find a sharper lower bound on the cardinality
of a graph eigenfunction support than the weight distribution bound.

Problem 13.10. Find a lower bound on the cardinality of a graph eigenfunction support
for the Cayley graphs.
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