Povzetek

Medianski graf je graf, v katerem ima poljubna trojica njegovih vozlis¢ u, v, w eno-
litno mediano, tj. vozlisce, ki lezi na neki najkrajsi u, v-poti, neki najkrajsi u, w-poti
in neki najkrajsi v, w-poti. Medianski grafi so delne kocke, tj. izometri¢ni podgrafi
hiperkock. Izometri¢na dimenzija grafa G, oznalena z dimjy(G), je najmanjSe tako
Stevilo k, da lahko G izometri¢no vlozimo v hiperkocko Q.

V diplomskem delu bomo predstavili osnovne lastnosti in primere medianskih grafov.
Navedli bomo algoritem za njihovo prepoznavanje, ki temelji na ekvivalen¢nih razredih
relacije ©, posebne relacije na povezavah grafa. Izbrani algoritem lahko implementi-
ramo s ¢asovno zahtevnostjo O(mn) in prostorsko zahtevnostjo O(n?), pri Gemer je n
Stevilo vozlis¢, m pa Stevilo povezav grafa. Navedli bomo tudi idejo izboljsave algo-
ritma za prepoznavanje medianskih grafov, s ¢imer bomo utemeljili Casovno zahtevnost
O((mlogn)'4l). Sledil bo Se algoritem za vlozitev medianskih grafov v hiperkocke. Ta
temelji na teoriji delnih urejenosti. Medianske grafe lahko povezemo s pojmom medi-
anskih polmrez, ki so posplo§itve distributivnih mrez. Lastnosti medianskih polmrez
nam dajo osnovo za algoritem za izometri¢no vlozitev medianskih grafov v hiperkocke
s ¢asovno zahtevnostjo O(n - dim(G)). Izometri¢no dimenzijo grafa lahko izra¢unamo
v ¢asu O(m + n).

Abstract

A median graph G is a graph where, for any three vertices u, v and w, there exists
a unique vertex that lies on a shortest path from u to v, from u to w and from v to
w. Median graphs are partial cubes, that is, they can be isometrically embedded in
hypercubes. The isometric dimension of G, denoted as dimy(G), is the smallest integer
k so that G can be isometrically embedded in Q.

We describe basic properties and examples of median graphs. We present the recog-
nition algorithm for median graphs, which is based on relation © on the edge set of a
graph. Next, we show that median graphs can be recognised in O(mn) time and O(n?)
space, where n = |V(G)| and m = |E(G)|. We propose an idea of a faster recognition
algorithm with time complexity O((mlogn)'4!). We present the algorithm for isomet-
ric embedding of median graphs into a hypercube. It relies on the theory of median
semilattices, which are generalizations of distributive lattices and are related to median
graphs. Finally, we show that any median graph can be isometrically embedded into
a hypercube in O(n - dim;(G)) time. Isometric dimension of median graph can be
computed in O(m + n) time.
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