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€t Suppose \(3,3 has o planar reprwn'h\'\t‘or\. Then e induced
SWoonh focmed by & %,4 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, %,¢ 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

Therefow, ne sach region exists, so Ky is not planer. D

NW: Svilar argament or K

N“” CO“‘\’\ VQA.‘(QS (V)' C} e ('0) G‘& f’%hms (l") it\ ‘“‘0.
Panor vepresentations above

Panar regn ok o
Euler's Locvala FMC\‘J P\ahdf gmd\,

V-ear=2_

Ex 4 Suppose et o comn. ) “har graph hos 20 yerkies
Radn of &.eg. 3. Ao WMahy reqons does o ?\M\le‘
representation have?

Soln

V =210

A"\y Culer’s '(o(h\u\a'-
W -30tr=2 =D V=2



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)eKXives!

o6 Let Y dearee b th numbey 3€ 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€ €22, cach reglon hag degree. =3,
ovd stwx @adh @dge contatbudes a Noho\ o€ ) o ke
Qe9veR of regions,

e s = da® 23r | 5o pgle
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So e<3v-6.

Ex S Lk G=Ks.

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



Cor 21T G iS & Comn. Siwmple planer o raph,
Ban G has a vertex of deg<S.

" 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



