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Abstract

In this paper we introduce a product-like operation that generalizes the construction of
the generalized Sierpinski graphs. Let G, H be graphs and let f: V(G) — V(H) be a
function. Then the Sierpiriski product of graphs G and H with respect to f, denoted by
G ®y H, is defined as the graph on the vertex set V(G) x V(H), consisting of |V (G)|
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the manuscript carefully and for their detailed comments which helped to improve the presentation of the paper
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copies of H; for every edge {g, g’} of G there is an edge between copies gH and g’ H of
form {(g, f(9'), (9", f(9))}.

Some basic properties of the Sierpiriski product are presented. In particular, we show
that the graph G ®; H is connected if and only if both graphs G and H are connected
and we present some conditions that G, H must fulfill for G ® s H to be planar. As for
symmetry properties, we show which automorphisms of G and H extend to automorphisms
of G ®y H. In several cases we can also describe the whole automorphism group of the
graph G @ H.

Finally, we show how to extend the Sierpifiski product to multiple factors in a natu-
ral way. By applying this operation n times to the same graph we obtain an alternative
approach to the well-known n-th generalized Sierpinski graph.
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Povzetek

V tem prispevku vpeljemo operacijo, podobno produktu, ki posplosuje konstrukcijo
posplosenih grafov Sierpifiskega. Naj bosta G, H grafa in naj bo f: V(G) — V(H)
funkcija. Sierpiriskijev produkt grafov G in H glede na f, oznaka G ® y H, je definiran kot
graf na mnozici vozlis¢ V(G) x V(H), sestavljen iz |V (G)| kopij H; za vsako povezavo
{g,¢'} grafa G obstaja povezava med kopijama gH in g’ H oblike {(g, f(¢"), (¢’, f(9))}

* Avtorji bi se radi zahvalili Wilfriedu Imrichu in PrimoZu Sparlu za plodno razpravo, Susan Deborah Cook in
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in za njihove podrobne komentarje, ki so pripomogli k bistveno boljii predstavitvi ¢lanka. Se posebej bi se radi
zahvalili recenzentu, ki je opozoril, da sta potrebne dodatni predpostavki o povezanosti grafa H v lemi 2.5(ii) in
0 2-povezanosti grafa G' v izreku 2.13 in njegovih posladicah. To delo je delno podprla ‘Agencija za raziskovalno
dejavnost Republike Slovenije’ (Slovenian Research Agency) v okviru projektov P1-0294, J1-9187, J1-7051, J1-
7110, J1-1691 in N1-0032 ter delno H2020 Teaming InnoRenew CoE.

TKontaktni avtor.

©@@® To delo je objavljeno pod licenco https://creativecommons.org/licenses/by/4.0/


https://orcid.org/0000-0003-0567-2626
https://orcid.org/0000-0002-1257-5376
https://orcid.org/0000-0003-4026-0854
https://orcid.org/0000-0001-7737-1836

Predstavljene so nekatere osnovne lastnosti Sierpiniskijevega produkta. Pokazemo, da je
graf G® ¢ H povezan, Ce in samo Ce sta oba grafa G in H povezana, in predstavimo pogoje,
ki jih morata izpolnjevati G in H, da je graf G ®; H ravninski. V zvezi s simetrijskimi
lastnostmi pokazemo, kateri avtomorfizmi grafov G in H se dajo razs§iriti na avtomorfizme
G ®¢ H. V ve¢ primerih lahko opiSemo tudi celotno grupo avtomorfizmov grafa G @ H.

Na koncu pokazemo, kako Sierpifiskijev produkt naravno razsirimo na vec faktorjev.
Uporaba te operacije n-krat na istem grafu predstavlja alternativni pristop k dobro znanemu
n-temu posploSenemu grafu Sierpifiskega.
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