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Definice
Pro toto cviCeni: kostra v (souvislém Ci nesouvislém) grafu G je
maximalni acyklicky podgraf.
@ k(V,E) = pocet komponent grafu (V, E)
@ Rankr(V,E)=|V|— k(V, E) = pocet hran libovolné
kostry grafu (V, E).
@ Nulitan(V,E) = |E| —r(V, E) = pocet hran mimo
libovolnou kostru grafu (V, E).
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Tutteho polynom grafu G je

Tax,y) = > (x=1) @Oy — 1),
FCE(G)
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Lemma
Jestlize ’V(G1 N Gg)‘ <1, pak TG1UG2 = TG1 . TGz'
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1 jestlize E(G) = )

XTg_e = XTg/e Jestlize e € E(G) je most

YTa_e = YyTgse Jestlize e € E(G) je smyCka

Tg_e+ Tg/e jestlize e € E(G) neni most ani smycka
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Definice

Chromaticky polynom chg(b) = pocet obarveni G pomoci
barev{1,..., b}.

A = {f: V(G)—> (1,...,b}, f(u) = f(v)}
chg(b) = bY@ ‘ U A ‘—b'V(G” 3 (—1)|Fl+1m Ae‘

( |
\

ecE(G) 0#£FCE(G) ecF
— plV(@I _ Z (—1)IFI+1 p(F)
0#FCE(G)
— Z (—1)/FIpk(F) = pk(C) Z (—1)/Flpr(@)=r(F)
FCE(G) FCE(G)
= (—1)"(C)pk(&) Z (—1)IFI=r(F) (—pyr(@)=r(F)
FCE(G)
= (—1)"(C)pk(G&) Z (—1)"F) (—p)r(@)=r(F)
FCE(G)

= (—1)"@Op @ T5(1 - b,0)
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Ukazte, Ze pro souvisly graf G plati:
@ r(F)=r(G)pro F C E(G) pravé kdyz (V(G), F) je
souvisly
@ n(F)=0pro F C E(G) pravé kdyz (V(G), F) je les

@ T5(1,2) = pocet souvislych podgrafi G s mnozinou
vrcholu V(G)

@ T5(2,1) = pocet acyklickych podgrafd G s mnozinou
vrcholl V(G)

° T5(2,2) = o|E(G)]
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Dokazte (z definice, bez pouziti vztahu k Tutteho polynomu), ze

blV(G) jestlize E(G) = 0
cha(b) = (b—1)chg/e(b) jestlize e € E(G) je most
0 jestlize e € E(G) je smycka
chg_e —chg/e jestlize e € E(G) neni most ani smyCka
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S pouzitim predchoziho cvi¢eni dokazte vztah
chg(b) = (—1) @D T5(1 - b,0)

indukci podle poctu hran grafu G.
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Necht G je souvisly graf nakresleny v roviné a G* je jeho dual.
Ukazte, ze Tg(x,y) = Tg<(y, X).
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