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Abstract

In 3-dimensional Euclidean space there exist two exceptional polyhedra, the rhombic
dodecahedron and the rhombic triacontahedron, the only known polytopes (besides poly-
gons) that are edge-transitive without being vertex-transitive. We show that these poly-
hedra do not have higher-dimensional analogues, that is, that in dimension d > 4, edge-
transitivity of convex polytopes implies vertex-transitivity.

More generally, we give a classification of all convex polytopes which at the same time
have all edges of the same length, an edge in-sphere and a bipartite edge-graph. We show
that any such polytope in dimension d > 4 is vertex-transitive.
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*This article appears as Chapter 6 in the second author’s doctoral thesis from 2021. The authors thank the
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Povzetek

V 3-dimenzionalnem evklidskem prostoru obstajata dva izjemna poliedra, rombski do-
dekaeder in rombski triakontaeder, edina znana politopa (poleg poligonov), ki sta pove-
zavno tranzitvna, ne pa tudi toCkovno tranzitivna. PokaZzemo, da za ta dva poliedra ne
obstajajo nobene podobne strukture v vi§jih dimenzijah, to pomeni, da v dimenziji d > 4
povezavna tranzitivnost konveksnega politopa implicira to¢kovno tranzitivnost.

Splosneje, podamo klasifikacijo vseh konveksnih politopov, ki imajo hkrati vse povezave
iste dolzine, vCrtano sfero, ki se vsake povezave dotika v eni sami tocki, ter dvodelen
povezavni graf. PokaZemo, da je vsak tak politop v dimenziji d > 4 to¢kovno tranzitiven.

Kljucne besede: Konveksni politopi, simetrija politopov, tockovno tranzitiven, povezavno tranzitiven.
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*Ta Clanek predstavlja 6. poglavje doktorske disertacije drugega avtorja iz leta 2021. Avtorja se zahvaljujeta
neznanim recenzentom za skrbno branje in Stevilne pripombe, ki so vodile k marsikaterim izboljSavam.
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