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Abstract

This article aims to provide exponential lower bounds on the number of non-isomorphic
k-gonal face-2-colourable embeddings (sometimes called, with abuse of notation, biem-
beddings) of the complete multipartite graph into orientable surfaces.

For this purpose, we use the concept, introduced by Archdeacon in 2015, of Heffer
array and its relations with graph embeddings. In particular we show that, under certain
hypotheses, from a single Heffter array, we can obtain an exponential number of distinct
graph embeddings. Exploiting this idea starting from the arrays constructed by Cavenagh,

Donovan and Yazici in 2020, we obtain that, for infinitely many values of k£ and v, there
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are at least k5 to0F) . 9% Grz o) non-isomorphic k-gonal face-2-colourable embeddings

of K, where H(-) is the binary entropy. Moreover about the embeddings of K, for

. HO/D) ) ) :
t € {1,2, k}, we provide a construction of 2*"2x-1 T°(""¥) non_isomorphic k-gonal face-
2-colourable embeddings whenever £ is odd and v belongs to a wide infinite family of
values.
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Povzetek

Namen tega Clanka je podati eksponentne spodnje meje za Stevilo neizomorfnih k-
gonskih vloZitev z 2-barvnimi lici (te vloZitve vCasih, ne najbolj posreeno, imenujejo
bivloZitve) polnega vec¢delnega grafa na orientabilne ploskve.

V ta namen uporabimo koncept, ki ga je leta 2015 predstavil Archdeacon, in sicer
Heffterjevo matriko in njene povezave z vloZitvami grafov. PokaZemo, da — ob dolocenih
predpostavkah — iz ene same Heffterjeve matrike dobimo eksponentno Stevilo razlicnih
vlozitev grafov. Ce izkoristimo to idejo, lahko — izhajajo¢ iz tabel, ki so jih konstruirali
Cavenagh, Donovan in Yazici leta 2020 — pokaZemo, da za neskon¢no mnogo vrednosti

H(1/4) +o(v)
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k in v obstaja najmanj ksto(k) . 9 neizomorfnih k-gonskih vloZitev polnega

grafa K, z 2-barvnimi lici, kjer je H(-) binarna entropija. Poleg tega za vloZitve K ¢, za
H(1/4)

t € {1,2, k}, predstavimo konstrukcijo 2° 2¢(--1 (") neizomorfnih k-gonskih vloZitev

z 2-barvnimi lici, kadarkoli je k lih, v pa pripada Siroki neskonc¢ni druZini vrednosti.
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