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Abstract

A graph is edge-transitive if the natural action of its automorphism group on its edge set
is transitive. An automorphism of a graph is semiregular if all of the orbits of the subgroup
generated by this automorphism have the same length. While the tetravalent edge-transitive
graphs admitting a semiregular automorphism with only one orbit are easy to determine,
those that admit a semiregular automorphism with two orbits took a considerable effort
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and were finally classified in 2012. Of the several possible different “types” of potential
tetravalent edge-transitive graphs admitting a semiregular automorphism with three orbits,
only one “type” has thus far received no attention. In this paper we focus on this class of
graphs, which we call the Woolly Hat graphs. We prove that there are in fact no edge-
transitive Woolly Hat graphs and classify the vertex-transitive ones.

Keywords: Edge-transitive, vertex-transitive, tricirculant, Woolly Hat graph.

Math. Subj. Class.: 05C25, 20B25

E-mail addresses: lwberman@alaska.edu (Leah Wrenn Berman), hiroki.koike@im.unam.mx (Sergio Hiroki
Koike Quintanar), j.mochanquesnel@northeastern.edu (Elías Mochán), alejandra.ramosrivera@fmf.uni-lj.si
(Alejandra Ramos-Rivera), primoz.sparl@pef.uni-lj.si (Primož Šparl), stephen.wilson@nau.edu (Stephen
E. Wilson)



ISSN 2590-9770

The Art of Discrete and Applied Mathematics 7 (2024) #P2.06
https://doi.org/10.26493/2590-9770.1617.83c

(Dostopno tudi na http://adam-journal.eu)

Simetrije grafov volnenih kap*

Leah Wrenn Berman
University of Alaska Fairbanks, Department of Mathematics and Statistics,

Fairbanks, AK, USA

Sergio Hiroki Koike Quintanar
National Autonomous University of Mexico, Institute of Mathematics, Mexico City, Mexico

Elías Mochán
Northeastern University, Department of Mathematics, Boston, MA, USA

Alejandra Ramos-Rivera
Inštitut za matematiko, fiziko in mehaniko, Ljubljana, Slovenija

Primož Šparl†

Univerza v Ljubljani, Pedagoška fakulteta, Ljubljana, Slovenija
Univerza na Primorskem, Inštitut Andreja Marušiča, Koper, Slovenija
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Povzetek

Graf je povezavno tranzitiven, če je naravno delovanje njegove grupe avtomorfizmov na
njegovi množici povezav tranzitvno. Avtomorfizem grafa je semiregularen, če imajo vse or-
bite podgrupe, generirane s tem avtomorfizmom, isto dolžino. Medtem ko je tetravalentne
povezavno tranzitivne grafe, ki dopuščajo semiregularni avtomorfizem z eno samo orbito,
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enostavno določiti, so tisti, ki dopuščajo semiregularni avtomorfizem z dvema orbitama, za-
htevali precej dela, končno so bili klasificirani leta 2012. Od več možnih različnih “tipov”
potencialnih tetravalentnih povezavno tranzitivnih grafov, ki dopuščajo semiregularen av-
tomorfizem s tremi orbitami, samo en “tip” do sedaj ni bil deležen nobene pozornosti.
V tem članku se osredotočamo na ta razred grafov, ki ga imenujemo grafi volnenih kap.
Dokažemo, da v resnici ni nobenih povezavno tranzitivnih grafov volnenih kap in klasifi-
ciramo točkovno tranzitivne.
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