Solutions to Quiz 8

1. D757 TIZowT, (a) 777 ThdIEznt, I is bipartite. (b) P77 712
I ENTERLLET 2 LHDEUI L D%, If there is a plane graph isomorphic to I', how
many faces does it have? (c) VHMNZ 7 7 TldZ\Ww I & %2R+, Show that T is non-planar.

(a) AZ2FTHA» S R HEAZ X, fHTXR
PORIHENPO G862 Y L3588, X DH
RARE, Y OHEARAER, BHEL Tuhuns,
U777 Z857 77 ThHs, (Let X be the
set of six encircled vertices and Y the rest. Then
every edge consists of one vertex of X and one
vertex of Y, I is bipartite.)
(b) HRDOE v =12, DO e=24 1205, &
r A7 —DRHRITK D, HDOEIL, (Since v = 12
and e = 24 by Euler’s formula, we have)

f=2—v+e=2-124+24=14

Thb,

(c) Vi 77 7 i3, (b) XD
i, 14 TH5, (a) KO HWTr 737806,
FHE, 4 R EOUTHRINS, Lich-
C. Proposition 8.2 (ii) & O (Suppose there is
a plane graph isomorphic to I', the number of
faces has to be 1 by (b). Since it is a bipar-
tite graph by (a), every closed circuit is of even
length. Thus every face is surrounded by at least
4 edges. Thus by Proposition 8.2 (ii), )

48 =2e > Af =4 x 14 =56

ZHUE, FETH S, L7eai->T, VT 7 7
Tld 7%\, (This is a contradiction. Hence T is
not a planar graph.)

2. & 2RI 7 7 71&, 3-1EAIT, FHIZTRT3UB»r 6 LB THL, ZDF 77D 33U
TED#eE %2 K X, A connected plane graph is 3-regular and every face is either a 3-gon or
a 6-gon. Find the number of 3-gons.

Soln. [HXD#%Z v, HDEZ e, MO Z f. 3O %Z t L§5, TDLEE, Proposition

8.2 1T X D (Let v be the number of vertices, e the number of edges, f the number of faces
and ¢ the number of 3-gons. Then by Proposition 8.2, )

3v=2e=3t+6(f—t)=6f— 3t.

IN&D, f=2e+3t)/6, 14 7—DBrHAZM\5 & (By applying the Euler’s formular, we

have)
2e+3t 1

6 2
L7c3> T, t=4 7T, =BDOEIZ 4 TH 5, Therefore the number ¢ of 3-gons is four.
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2:v—e+f:§e—e+



