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§10.1: Planar graphs
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€t Suppose \(3,3 has o planar reprwn'h\'\t‘or\. Then e induced
SWoonh focmed by & %,d e s Cy

Finally, we weed ko dlace £ ond (emect it to ab, ond ¢.
To Mo 5o w]| oW\ edde crossings, £ mast Lie in o region
\r" 0)‘“,( 0“'\’“\2 bw&w’

FW '\\0. \Q(\' A"QQVO(I\'.
Region 2. a,b on b&y' ¢ not

Reaton Ry, a,c on bdy, b not
Region R, %,¢c on l)Jy, a not

Yor '\\0. Y\'Q\‘\ A"Q%V‘om:
Legion R,:4,b on \n\y, ¢ not



Reqion R,a,¢ on b‘*"I. b nol
Reqyion Rt e,coon b‘*"I. o ot

Therefom, ne sach region exists, so Ky is not planer. D
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representation have?
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Notice that i€ 4h number of wertices is fixed,

wore edges Mmeans More regions

Cor 1. T€ G is o gomected planar Sivple graph qnd v23,

ten €¢<$3v-6 ?-\‘tga\\
e od)eXives!

o6 Let Y dearee b th numbey € edges on the bdy

of X (QWQR ((oun_\d '\Nlc-l l( Bﬁ\k ?l‘ts 0( *ll. edﬂe are
‘e M Same region)

Stnie Yhe argh i Simple, i€ €32, cach reglon g degree. =3,
ovd stwx @adh @dge contatbudes a Noko\ o€ ) o bk
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So e<3v-6.

Ex S Lek G=Ks.

V=5 Ww-6=z9<I0,
e=( \'1' = 19 So Kg is net planar



Cor 2 (\(- '\';,.\Q)‘. TC G 1S & Com, S‘up‘l p\anw QMP}\,
Ban G has a vertex of deg<5.

" T.( vz) or Z, ‘"\k s <|ear(y ‘frae. S'uppou ollwa(' V233 and
dea(W) 26 L ol neV. Then, byt Bendshake Theorem:
_ $2.6=6
e -MZV‘*%(“) W v
So €23y S -6, Whch is \Mpgﬁkk Q



