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A parallel algorithm for computing the critical
independence number and related sets

Ermelinda DeLaVina, Craig Eric Larson
Abstract

An independent set I is a critical independent set if [Ic] — IN(I¢)]
> |JI — IN@I)I, for any independent set J. The critical
independence number of a graph is the cardinality of a
maximum critical independent set. This number is a lower
bound for the independence number and can be computed in
polynomial-time. The existing algorithm runs in O(n%®~/(m/log
n)) time for a graph G with n = |[V(G)| vertices and m edges. It
Is demonstrated here that there is a parallel algorithm using n
processors that runs in O(n'® v(m/log n)) time. The new
algorithm returns the wunion of all maximum critical
independent sets. The graph induced on this set is a Konig-
Egervary graph whose components are either isolated vertices
or which have perfect matchings.
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Paralelni algoritem za racunanje kritiCnega
neodvisnostnega Stevila in z njim povezanih mnozic

Povzetek

Neodvisna mnozica lc je Kriticha neodvisna mnozica, ¢e velja
llcl — IN(I)l > 13l — IN(J)I za vsako neodvisno mnozico J.
Kriticno neodvisnostno stevilo grafa je definirano kot
kardinalnost maksimalne kriticne neodvisne mnozice. To
Stevilo predstavlja spodnjo mejo za neodvisnostno Stevilo in je
izratunljivo v polinomskem &asu. Casovna zahtevnost doslej
znanih algoritmov je O(n?°~(m/log n)) dasovno zahtevnost za
graf G z n = |V(G)| vozlis¢i in m povezavami. V c¢lanku
predstavimo paralelni algoritem na n procesorjih s ¢asovno
zahtevnostjo O(n®~(m/log n)). Ta novi algoritm generira unijo
vseh maksimalnih kriti¢nih neodvisnih mnozic. Graf, induciran
na tej mnozici, je Konig-Egervaryjev graf, katerega
komponente so bodisi izolirana vozlis¢a bodisi imajo popolna
parjenja.

Klju¢ne besede: Kriticha neodvisna mnoZica, kriti¢no
neodvisnostno Stevilo, neodvisnostno Stevilo, parjenje.
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