
 

Lastime
Xm q 0 if M has a loop

Xm q Cq l Kane q if e is a coloop

Cq l Xmle q
if e is not a loop

XM q Kane q Kaye q or a coloop

Def The chromaticpolgnomiale of a graph
G is the function

chrg Ezo Zao

q 1 of pwp lon.gsofG

vertices coloredwith Eq
colors sat adjacent
vertices have differentcolors

Ex If T is a tree on in vertices then

chart q q Cq D

Proof Remove a leaf induct



EI kn complete graph on a ventres then

Chuka q q q 1 q 2 Cq ntl

Ee chrocq does not depend only on Mlb

CqD
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Chro g q q 15 chracq q2 q 15

Them chrg q XmasCq where c is the

number of connected components

Proof If G has a loop edge then chrocq O

and XmcoCq 0

If edges e and f are parallel in 6

then chrgCq chraeld and XM q Xmconeld



So we
may

assume G is simple

If E G 0 then M G Ugo and

chro g q q xu

Otherwise let e cECG Then

chrolq chront
Thecolony is proper Thecoloring is proper

exceptpossibly at e except definitely ate
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If e is not a coloop isthmus1 cut edge

then G Cole and Cole all here the same

number of corn components So by induction on

IECG I
chrolqt qxmcc.me q qcxmcove.tl

q'Xmaslad



by the deletion contraction formula for Xmas

If e is a coloop then Cole has one

more component than G and Cole So

Chro g q't Xmanecq g XMColle E

qc qXmconecq XMColle El

q q 1 Xmcone q Mle Mle
iff e is a

q Xmco Cq
loup o whoop

Coir F is not graphic

Proof q XpCq q Cq 7g Mq 8

q Cq 1 Cq 2 Cq 4

and this cannot be the chromatic polynomial of a graph

Chro q q q 1 Cq 2 Cq h 1
imeehciblefn.to
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