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OOO000 2007 #3 uboo0o0o oobooboooob bobo

goboooobooobooo,oobooobboooboobooobo,0oo0obooooboocoooaa,
gboogoboooboooo,obgobobobobg,bboboobobo.boooobooboon
gboooboobooobooooboboobboboobooog.

(2) KssOODODOOOOOODOO,0000,K,4,000330000200000000000000
O000O0OD0OD0OD0ODOD0ODOD.0000,000 G,G000000 0,00

Gl

0 33: K440 2000000.

B(1) = 2,0(2) = c,0(3) = e,0(4) = g,0(5) = h,8(6) = b,(7) = d, 6(8) = f (54)

¢(15) = ah, ¢(16) = b, $(17) = ad, ¢(I8) = af (55)

¢(25) = ch, $(26) = cb, $(27) = cd, $(28) = cf (56)

¢(35) = eh, ¢(36) = eb, ¢(37) = ed, #(38) = ef (57)

¢(45) = gh, (46) = gb, p(47) = gd, ¢(48) = gf (58)
OoooooO0O0O0O0O0OD0O,0000000000,G,GODODOO0O0O0O vYe,,v6, 1000

¥6,(18) =15 & 1c,((15)) = e, (ah) = ah = 6(1)6(5) (59)

ooooo000,000000 G,GeOO0ODODDODO.

3 Uuooboon

000000000000 GUoOOoOoOoUooOo,000 (00bD)00oooUoooooo,ooo
gboboooboobobobooob. bobao,ooboobobooooboboboobobobon
gbo,0bo0bogboo,bo,bobooboobooooboboboobo.boo,gboobobob
obooobooboooooboboobobo,co0o00obo0oboooobooog.

3.1 000U

0000 (nullgraph) : 00000000000 (DOOOOOOODOOOOOOOOOOODOOOO
00),0000000000,n0000000000N,000.0340N,000000.
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N 4
® ®

0 34: 0000 Ng.

3.2 0Ooogn

00000 (complete graph) : 0000 200000000000000000 (00000000
D000000). (0 000000 =V, €V(G),v£v 000,v 00000000001000
00000.) 000.-0000000000000K,000000.

n00000000000DO K, ODOOO000,1,2,---,n00000000002000000000¢0,
oooo, ,Co=n(n—1)/20000.0000000,n=400000 60,n=500000 1000

00,000030000000000 (0000 |00001|(2)0000000000).

A W

0 35: 00000 Ke OO Ks.

3.3 Uoogn

r-00000 (regular graph) : D000 veV(G)OODO0O,dev(v)=r000000. 000000,
000000000000 -000000. (0 0:0000000000000,N,00-00000, C,
02-00000,K,0(n-1)-0000000000000.)

3-regular graph
regular grap 2-regular graph

0 36: 00 3000000 (0),00,00200000000)00.

ugbo 30000
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3.4 0OUogn

00000 (cyclegraph) : 00 200000000. 000 C,000000000O.

Cs

0 37: ooooo Ce.

3.5 0OO0O4UU

0000 (pathgraph): 00000 C,0000000000000O0DO0OO. OO00O0OOOO P,0O
go.

Cs

00 38: 00000 CgOD0OO0 600000 PeOODDOODO.

3.6 OO

00 (wheel): C,_, 00000 v00000,v0000000000O0 (000O0OO0O0OOOOOO)O
ooooobooob.o0obobooooo w,000.

Cs Ws

0 39: 00000 Cs0000 6000 WeOODODODODOO.
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3.7 DDOOODOOOOOO

O0000O0O0OoOO (Petersen graph) 000000 0O0OO0OO0OO0OOOOOOUOOO, 0OO

0000 2|(1)0000000,0000000000000000O0O0000 1.

0 40: ocooooooooag.

3.8 0UUogn

00000 (bipartite graph) : 000 GOOOOD 2000000 A,BOODOO,GOOOOOO
AOQOOBOOOOOOOOOOOOOO.OOOO,ODO0O0GOOOOODDDDODDOO.

0 41: 00000 GOO. 00000000000 00000000000000.

3.9 0OUooogdgoo

0000000 (complete bipartite graph) : ADOOO BOOOOOOOO 100000000
oooooog.

ubogoboobooobobo2b0b0o0booboo,obb 0,000 sOO0O0OO0DOODOODOOO
K,,00OOOO.000000,K,,00 (r+s)0000 rs000O000O.

I Petersen graph 00000 0000000000000000,00000000000,0000000000000000
000o00,000000000000000 (D00, 000000000000)

ugbo 3roogn
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K1
K23
Kaa Kags
0 42: ooooooo K173,K273,K373,K4,3.

3.10 A-0O0OO

k-000 (k-cube): a; =00r 10000001000 (0000) (a1,as,-+-,a,) 000000000

U,0000b00bibod ;s 0b00obooboboooboooooboooooboobooobobooonoobn
O.000000D0 Q.O00.

=Q.020000,k2F 0000002,

(10,0) (1,1,0)

100 101

0 43: 3-000.00 G100 G OOOOODO.

2 (0,0,0,1,0,0,---,0),(0,0,0,0,1,0,---,0),--- 0000000 kO0D0DC0O0D00O0O00O00O0CO0O000O00 AOO,00
0k—10000000 2100000 k2k-'000o0oooag.

gbo 380000
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3.11 0O0O0o0ogoooo

0000000000 (complement) : 00000 GOOOOO GOO,000 V(G)OOO,GO
200000000 GOOO00000200000000000,00,00000000000000

goog.
Y

0 44: oooooo00O,0000000000000.

e J000ODOODDOOUDOOOODDOOO.(OUDO,0D0000OO).

e JO0O0ODOODOODOODOO20D0000000D0O0OO.

0 45: 00D0DODO0 Ky 30000000.

4 UOU0obogoooboboboogd

oooo,000b00o0ob0obooooooobo 200000b00000D0.

4.1 8UU0U00ODLDDOOO

0460000 8000000 A,B,C,D,E,F,GGHO 80000000000000O. 000,00
000000000000000000000000000.0000,0000,0000000000
00.0000,0000000008!'=463200000000,000000000000000000
00000000000000000. (000):

e ADHOUOODOOUDOUODOO (DOODOOOOODOODOODO).

e U0 #1,#2000000000000 (DODOODODO).

(0O):

1.0000000000, #1,4#200000 A BOOOOO.

ugbo 390000
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#3 #4

#1

#5 #6

0 46: soOoOooooOOOOO.
2.00000000 A HOODODOOBOOD GOUOODOO LR, #7000000000.

3.00000000000000000000000000000000. 000, #3 = C,#4 =
E,#5=D,#6=F00000000000.

4.2 400000000

(“o)
O0O000O0ODOO0O0OD0OD0 : cubel, cube2, cube3, cubed

cubel cube2

. B

Bl & R‘ R‘ ‘Y R G‘ G‘
Y Y
cube3 cube4
G B

Bl 4 R‘ B‘ ‘R R G‘ Y‘
v Y

oooooooo,0o0b0o0obooobooo,bboobob,b0bo0 40000000004 00000D0O
gboooooooooobobooooa.

00000 (1)0(3)000,00000000000.

()00000400000000000,R,B,G,Y00O0O0000DN0O0D,000000000000
000000000.0000000000000000 cubel, cube2, cube3, cube4 000000,

(2)(1)00000000000000000 GOOO.

(3)GOOOD0D00 H,H,0OOOOD, 000 : cubel, cube2, cube3, cubed 00D D000, 00000
0,000000000,0000004000000000000040000000000000
ooooo.

(o)

ugbo 400000
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(1) OO, cubel, cube2, cube3, cube4 00 OO0 D O0O0O0O0D0O0O0OO47000000.

cubel cube2

R B R B
G :{ :: Y G :[ 1: Y

cube3 cube4

G '. " Y G Y 3

O 47: cubel, cube2, cube3, cube4 000000000000 (0),00,000000000000000000000000
000 G(o).

(2)(1)0000000000000000,0470)0 GOOO0OO00.
(3)0 cube 00D D000 100000,0000000,0020000000000000 G000
000 H,H, 0000, 048000000. 000000000 Hy (FB), Hy (LR)O0 0D, cubel,

0 48: 000 GOOOOOO Hy,He (0),00,000000000000 (0).

cube2; cube3, cube4 OOODOOOO 48(0)00000O0O. O0OOOOOOO.

ugbo 410000
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@DD 3.10 (00400 [0000O 3)) \

co0ooooO0o GoOOooooooobooooo.

()00D0 GOOO0O0O0O0000.
(2)0000000000000000000000 ?
(3)0000000000000000000000 ?
(4)e(G)0D0D00 GOOOO0OO0O0

> deg(v) = 2¢(G)

veV(G)

gboogooboooooan.

(0oo)

()oooooO,0000000000000O000 MOOOOOO

o O = =
O O = =
O = = O
—_ o = O

oooooo.
()000,000000000100000000,01,2001000000.00001,20010
00000000000000.000000000,0000000000,000 1000000
0000000000000000000,10000000000000002000000,00
0000000000000 2000000000000,
(3)000000000,000000000000000000.
(4)(2)3)00000,0000 ¥,y (g deg(v) 0000000000000000000000000
00000,0000000000000000000000.00,00000000000000
02000,000,00000000000000,0000200000 2(G)000,00

D deg(v) = 2¢(G)

veV(G)

goooo.

ugbo 420000
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@DD 3.20 (200400 [DDOO 3)) \

03000000000 KsOOOOooooooobooo.

()03000000Ks0500000,00000001,---,5000000.0000,000
000000000 ADODOO.
()0 100300000 2000000, A%200 (1,3)-00000000000.
(3)0 100300000 3000000, A%00 (1,3)-00000000000.
(4)000,0000 ADDDDDOOODOGO?204,,j00000 KOOOooOooOoO, AXKoo (,))-
00o0o000oooo0.
J

(0Do)

()00000Ks00000 AD

01 111
1 01 11
A = 11 0 1 1
111 01
11110

gboooboboooooboo,b000b00b0 1b00oooobooobao.
(2)00,0000000 K;000000O00O0,01030000020000

1] 1—-2-3
2 1—-5—3
[3] 1—4—3
030000.
00,000000000000000
4 3 3 3 3
3 4 3 3 3
A? = 3 3 4 3 3
3 3 3 4 3
3 3 3 3 4

O00,0000000 A200 (1,3-000 3000000000.000,000000.
(3)(2)0000,00000000,000000000000001300000300000000
gooog

—_

1—-2—-1—3

N

1-3—-1—3
1—-4—-1—3

L L

1—-5—-1—3

ot

1-2—-5—-3

- E e T =

ugbo 430000
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6] 1—-2—-4—3
M 1—-3—-2—-3
8 1-3-4-3
M 1-3-5-3
o] 1—-4—-2—-3
[11] 1—-4—-5—3
M2 1—5—-2—3
13] 1—-5—4—3

000000,013000000.
0oo,A*00Do000

12 13 13 13 13
13 12 13 13 13
A3 = 13 13 12 13 13
13 13 13 12 13
13 13 13 13 12

000,000 (1,3)-00013000,0000000
(4000,0000000000000000 KO,000,A%00 (,5)-000

n n n

K

(AR = DT> D ik Okaka Gy Qg ke B
k1=1ko=1 k=1

O00,a, 00:0 K O0OOO00D0OOOOODOO,00O0 [AK]ijDDi,jDDDDDDDEIDEI
oooooo.

@DD 3.30 (200400 [0000 3) \

oooooooK,.,,00000000000000 r,s,t000 3000000000,000
gboooooboooobooboooboobooooobo.ooogo,oboo0b0o0o0o00on.

1
2

K272,2|:||:| K37372|:||:||:|.
K,.,,00000O0OO0OO0OO0OOooooooo.

(1)
(2)

/

(0oo)

(1)DDD00000 Ko ODODDODOD 49000000 (Ks3.000000000000,000000.).

(2)K,., 000000 rs+rt+st0000.

ugbo 40000
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0 49: 0030000 Koo 0OOD. K33, 000000000000,000000.

@DD 3.40 (200500 [0000O 3)) \

1.00 ()0 (vW0OOOOO0O0O00O000001000000 (0000000000000).
()00 500000000000000000

(i) 10000000 00000000.

(i) 0000000000,

(iv)1100000030000.

(v)0O 40000000 K5, K44,Q,000000.

2.000000000000000O00O00000O0 (self-complementrary) DO00O0O00O.
o000

(40,000 5000000000000D0DO0ODOO.
(2)80000000D000OO0DOOOOODOODO.

/

(0Do)

1.() 00 500000000000000005000000000000 Ks;000000.

0 50: 0o s0000000000000000.

(i) 10 00000000000000000,0510000000000000.

(i) 000000000000 52000.

(iv)00D0,0530000 n=4,6,8,10,120 000 30000000000000.0000000
000000000 (a1,a2, -, a,) = (3,3,---,3)000000000000,0n=110000

ugbo 450000
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0 5l: 0oDDoDOO000000DODODOOO.

0 52: oooooooooo.

gboo,oo0booboobbooboobooooobo,0boobooooboo. oobo,aoon
ooog,00n», 0030000000 mO

m = — (60)

goo.boo,boco000o00b0obooo,b0boooboooboobobooo. oboooooboaon

gboooboooboooo,bo0oobo0bobooboboobnbO0000000D0O00. 000, n=11

gbooobobooooboobo3d3obooobobooooboobooooooooooDooD.
(v)00 40000000 K5, K44,Q,000000000005400000800000000.

()OOo,00000000000000000O,0000000O0000D0O00O0O0O0 (OO00OO
2000000000)0000000000000O000. 000, 0000000000000
OO0mOm=n(n—-1)/200000,00000000000000,0000,n(n—-1)/400
oooooobooo.ooo,bob0000ooooOo0o0oooboDoO,0b000000D0D 20 KOO
ooo0oo0,n=4k0000n-1=4k000000000,0000,000000000000O
O00000,000n0n=4k0n=4k+100000000000. k=100000,n=4
O00n=50000,00000000000000000000,000D000DO00O0O0O0O
U.0bo0,00n»n=40000000000000,000000000D0000000000AO
oooog, ,200000000000D. 001000000 L,0D02000000M0O00O
Oo,0000 L,MOODOOOODOODOOODOODOD.

L+2M = 6 (61)
L+M = 4 (62)

O000000oooooooo (LM)=(2,2)000,000000000000000000

ugbo 460000
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n=4, m=6 n=6, m=9

n=8, m=12

n=10, m=15

n=12, m=18

0 53: 0000 n=4,6,810,12000000000. 0000,~,=10000000000000000000000000

AN
/NS

N

0 54: 00D 40000000000 800.

(1,1,2,2) 00000000000. 00000000000O0005500000000000 (O
ooo).

00000,n=5000000,000000 1,2000300000,00000000000
00000 L,MOONDODOOO,0000 :

L+2M + 3N
L+M+N

10 (63)
5 (64)

00000.00000000 (M,L,N)=(1,3,1),(2,1,2)0 2000000,00000000
0000000000 (3,2,2,2,1)0000 (3,3,2,1,1)0000,00000000000000
00000,00000000500000(0000)00000

0 0000O00:
n=5000000000000000000,00 1,2,3000000 L,M,NOOOOO

L+2M+3N = 10 (65)
L+M+N = 5 (66)

000,0000000 L,M,N>100000000000,L,M,NOOODOOOODOOO, O

ugbo 4r0oo0gn
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00 55: 0000 4,00050000000000000.00000000000000000000000.

00000000, M=5L=N=0000000000000.000000000 (2,2,2,2,2)
gooO,0000b0000000b00s0000Db00000DO0O0O0OO0ODOO.

0 56: n=500000000000000000000.00000000000000000000000.

(200000000000 k=200007n=80000000,800000000000000
000000. 000,0000000oooo (Oh-(Ivyoooooooooooooooooo

goo.
(hos7oo0oguoo,,---,8000000000.

1

5

0 57: 00000000000 000 (00)00000000000). 000000000,000000000000 800
00000 KsOOOOOOBOO.

(Ihg0oODooOoOooOoOoOUO (1,3,5,7)0000000O0O0OUOO (DOODOOOOOODOL1O

ooooooo).

) 0oo00oo0o00o0000,0000 10000000000 (O00,010000 2,0300
004 000.00000000010000,800000000000000D000C0O00O0C
U.0bo,0booboboooobobbo 4-10=400000000000.

ubo 480000
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(Iv)boooooOoooo,000000o00, 000000000 30000000 UOoOOO (O
200 50,0808+3=110000,11-8=200000,0800 20000000000
0) 0000 ((M-(IV)00 14000000000000000,00000000000,00
(Os7r000)00000O0O0O0OOOO0OOOULOOOOOOUODOOOOOUOUOODOOOO
0(05s70000)000000000 (000000000000 0O0O0OOO), 000000
0O(@57r000,00)000000000000O000O0DOOOO.

D000 3.50 (200600 [D000 3))

gssboobooboooboo4000b0000b00b00ooooooon.

cube 1 cube 2
G B
Y G R B G R R Y
R G
cube 3 cube 4
Y B
R Y G B Y B G R
Y B

0 88 00000000 4000000000,

(0D0)
00,000000000000,00000000000000000000000000000000
0000000059 (0)000000.000,00000000000000000000059(0)0

R cubel G R cube2 G

cube3 cube4

I
@
Py
[9)

o
<
@

0 59: 000000000000 (0)040000000000000000000 (O).

O0000. 0000000 RB,GYDODDO cubed0000DO0O0D, 0000000000 20000

ugbo 490000
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gboooboobooboo.ooo,0b0o00ob 4000000000000 000O0ODOOOODOOO.

D/DDD 3.6 0 (200600000000 TI(B) #1) \

00000 GOUOODO L(G) (line graph) 00 GOUOOODOOOOOODOOOOO,GOOOO
000200000000 L(G)02000000000000000000000O0. 000000
goooooo.

(1) K30 K,3000000000000,00000000000000000
(2)0000000000000000000000000000.

(3)GO00 k00000000000, L(G)0002%—-200000000000000
(4)GOO000000,LG) 00000000000

(5) L(K;)000000000000000000000000.

- /

(0oo)

(HoeoD0O, KsO Kys0OOOODOOOOOO.

0 60: KsOODOOO (00O0D)0 Ki30O000O0O

(2)06100. 000000000000 DOOOOOOO.

0 6l: 00o0ODOD0O (K4)ODOODO (OO).

(3)00 k00000000000 (i=1,---,m)(mO00)000. 0000000000 (k—1)00
0,00»00000000000w (j#4)0002k-1)000,00000000v (i=1,---,m)
00000000000,00400000000000000 2%-20000000000000
oo.

(4)000mO0000 3)0000000000,2(k-1)xn=2m, 000

m = n(k—1) (67)

gboos00000
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ooo.
(5) (3)(4) 00000, L(K;) 000 n, 00 m, 00 d(0000000000000)0

n(L(K5)) = m(Ks) =10, m(L(K;5)) =n(k—1)=5x3=15, d(L(Ks))=2k—2=6 (68)
ooC.00,10000000000000 Ky oO
n(Ki) =10, m(Kyo) =45, d(Ki) =9 (69)

000.00000000000,000,0L(K;)0000000000000000000000
0,000000000,LKs+0000000000 =K,,000000000,000000,
m(K1) —m(L(Ks)) =45 —-15 =30 =m(0000000000), d(Ko) — m(L(K5)) =9 —6 =
3=d0000000000)000,000000000000000000 (00 10,00 30,0
03000000)0000000.000,LKs0000000000000000000.

@DD 3.70 (200300000000 TI(B) #2) \

000 GO2000000000000,000000000.G0000 m(2k)0 k200000
00,000

m(2k) < k? (70)

\D\kDDDDDDDDDD.DD,DDDDDDDDDDDD kooooooooooooo. /

(Coo)
D000000000000000000000000000000000.
00 K, 0OODO K%, 0002 00000,00 K, OODDO
m(2k) < k* (71)

0000, K,,00DO 20 (v,w)0ODODO,2c+2000000000000000000000000
000000 v,wi K, 000000000D0DO00 (k+1)200000000000(QO0000).
000,0000000 KrOODOo(OO)0D0O0O000 kD0, K, OODO00w(ODO)ODDOOO

0 62: Kz3300000. K3300 v,w0000.

00 k(k0,000,v0w000000010,000,K,,000000 k000D0oo0ooooooo

gugbos10000
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00000 Krpy 00000000000 (06200), 00000000 k2+2k+1=(k+1)20
oo.o000

m2k+1)) < (k+1)> (72)

000,00000000,G000m((2k)0kK200000000000.

0032000000,00000%40,0000,A4%00 (,/)000,04,;00000%00000
00000.0000000,000000000+2000,0000;:

T+2A+22A% - pahAF . (73)

00000 (J00000). 0000,0000 (73)00 (4,/)000 200000000000, 280
0000, 00000 k000000000.000,0000«000000000000

1-—a)"! = 1+a?+a®+---+ad"+--- (74)
dooodoooooonooon,0n0 Adonoooooo
(I-zA)"" = IT+zA+22A% +- +2FAF 4. (75)

000000000. 0000,00 I-24)"'00000000000000000000. 000
(75)000000,00 I-2zA)~'00 (5,/)000 z0000000000,2*0000000000,
0i,j00000k000000000000000. 0000,0630000200000000,0
000000000 (I-2A)"'000,0000000000000

0 63: 00O0O0DOO0O0OO0DODOOOOO 20000000.

gbo s200000
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