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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

*The authors are grateful to PrimoZ Poto¢nik for fruitful conversations on the topic. They would also like to
thank the organizers of the 2017 CMO workshop Symmetries of Discrete Structures in Geometry held in Oaxaca,
Mexico, the 2018 and 2022 SIGMAP conferences held in Morelia, Mexico, and Fairbanks, USA, respectively, and
the 2022 Workshop on Symmetries of Graphs, held in Kranjska Gora, Slovenia, during which a considerable part
of the research that lead to the results of this paper was performed.
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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.
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Povzetek

Graf je povezavno tranzitiven, Ce je naravno delovanje njegove grupe avtomorfizmov na
njegovi mnoZzici povezav tranzitvno. Avtomorfizem grafa je semiregularen, e imajo vse or-
bite podgrupe, generirane s tem avtomorfizmom, isto dolZino. Medtem ko je tetravalentne
povezavno tranzitivne grafe, ki dopuscajo semiregularni avtomorfizem z eno samo orbito,

*Avtorji so hvalezni PrimoZzu Poto¢niku za plodne pogovore na temo. Prav tako bi se radi zahvalili organiza-
torjem delavnice CMO 2017 Simetrije diskretnih struktur v geometriji, ki je potekala v Oaxaci, Mehika, konferenc
SIGMAP 2018 in 2022, ki sta potekali v Moreliji, Mehika, in Fairbanksu, ZDA, in Delavnice o simetrijah grafov,
ki je leta 2022 potekala v Kranjski Gori v Sloveniji, med katero je bil opravljen precejSen del raziskav, ki so
privedle do rezultatov tega prispevka.

TKontaktni avtor. Avtor se zahvaljuje za finanéno podporo Javne agencije za raziskovalno dejavnost RS
(raziskovalni program P1-0285 in raziskovalna projekta J1-2451 in J1-3001).
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enostavno dolociti, so tisti, ki dopuscajo semiregularni avtomorfizem z dvema orbitama, za-
htevali precej dela, kon¢no so bili klasificirani leta 2012. Od ve¢ moZnih razli¢nih “tipov”
potencialnih tetravalentnih povezavno tranzitivnih grafov, ki dopuscajo semiregularen av-
tomorfizem s tremi orbitami, samo en “tip” do sedaj ni bil deleZen nobene pozornosti.
V tem Clanku se osredotoCamo na ta razred grafov, ki ga imenujemo grafi volnenih kap.
Dokazemo, da v resnici ni nobenih povezavno tranzitivnih grafov volnenih kap in klasifi-
ciramo to¢kovno tranzitivne.
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