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15. 8. R={<1,3>,<2,2>,<3,1>) BIRH R MEFEEE 3), (v3,v2)}, &
24 38
WG TR (2) B LA - (3) SR AR I
Sl 1™, 2.2, 3,3} () A1 GHIERER; (2) 5 HHARBAERE; (3) RS
- 1 #; (4) i H RN E .
R7'={<3,1>,<2,2>,<1, 2530 2
VU=, <2,22, <13 : @ g (1) 6 R I — R
r(S)={<111>1{2:2>:{3!q>}' 3 2 i
18, ¥ A={2,3,6,24,36},B N A KFE&E, X B={6, 12} ,REA L B
B‘]%I%?E%\ (WBEEBWHBRICE 12 BATE 12, EHBAN 12 (z4f Y2
R: (D B5HRMFAREN; 19, ¥
(2) W R NREX BB, G=<V, B>, V=(v1, v2, v3, v4, v5), E={(v1, v3), (v1,75), (v2, v3), (v 7 "
(3) WM R W, 3,v4), (v, v5)), : A
(4) R BB LR WAILR. LS. (D) 45 6 MEER; (2) BBEHRE ;
15 (DEREES A=(2,3,6,12,24,36 ), 4 A FHIE (2 sRIBGALE S0 b 111
R={<2,2>,<3,3>,<6,6>,<<12,12>,<24,24>,<73 (3) mEHMEREIE. 101 0
fi#t: 11 01
(DG MEERS NEZF R 1 01 ¢
i (3) deg (v1)=3,
- deg(vy) =2,
" deg (vy) =3,
- . deg(vi)=2,
H= (4) #hEn P = fr s
(230 4 Ua s Ta e Ty s+ U5 %ﬁﬂ*ﬁlﬁﬁﬂtﬁj‘ﬂ 2,1,3,2,2,
(3) #hBE i = Fi 7

10/21
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21, W G=<XV, B>, V= (v1,v2,v3,v4,v5) ,E={(v1,v3), (v1,v5),
(v2,v3) , (v2,v5), (v3,v) }, &
(1) 45 G METERR;
(2) 5 HANBHERE
(3) RfAEE SN EE
(4) 0 H AN .
fit: (1) G WERERRWE Zis:

¥y
i 5

vy Ve

M=
(2)SPHEIER .
.rU 01 0 1
Eﬂ o1 0 1
'.l 1 01 0

001 00

=
-

0 0 o
(3w g suyowe o S L BE AT R 2.2,3,1,2

B deglv) ) =2,deg{wv ) =2,deg{vy ) =3 deg{w, ) =1,deg{w; ) =2
(4) AhETE = Frs:

Vi

Wy Vi

22, BRARRKIXRZBMT, &
d

a

(DEi R g% REEKA,
(2)HER R ETAHFEMRR, R EH .

E=:
15. . (DR={<a.,b>,<b,a>,<a,c>,<r,a>,<c,d>,<d,c>).

(DOFREMELR
FEREREAME & a2, AR i)

23, BRARRKIXRZBMT, &

(1) B R BRHRELIEN;
(2) FIMF R R B REN KRR, FHuc .
fif:
(DR={<a.b=,<lb,a>,<b.c>,<c.b>,
Ted>,wde><da>,<a.d>}.
@) N RFEM KR
BAZ R R AN 2 E St
BT AN A I R Y.
24, BEAA={1,2,3,4},R={x, wIx, yOA; [xOyl=1 & xO
y=0}, &
(1) B RIFFXER:
(2) EHH RERRE;
(3) il RIERE B M, R RBE.
fi#

( 1 )
11/21

R{CLL 1,42, 25, €3, 35, <4, 4>, <1, 25, €2, 1>, <2, 35, <3, 2>, <3, 4>
L <4, 35} (341
(2) xFEH

¢

t t t o+t ot
[}

(3) EH<li><2.25,33> <4 4198 F R, «
Al A BIS Rt A A RE R P, R4 FEBRR.
EfF <2353 4=FT R, B<2.4=1&T R, Frbl RTE A LTEEER.

25, WESA={1,2, 3,4} FHIXER:

R={<1,22>,<2,3>,<3.4>},
S={=11,1>,<12,2>,<3,3>},

BITH (DR - S; (YR, (3DrRNS).

fift:

15. f&: (DR - S={<1,2>,<2,3>};
(2)R7'={<2,1>,<3,2>,<4,3>};
BDr(RNS)={<1,1>,<2,2>,<3,3>,<4,4>)}

26, WHEAA={1,2,3)
R=1{<1,1>,<2,1>,<3,1>},5={<1,2>,<2,2>}
RS

(DR« S; (2)R™; (3)r(R).

15. (DR » S==({<1,2>,<2,2>,<3,2>};

(2R '=({<1,1>,<1,2>,<1,3>};
BrR={<1,1>,<2,2>,<3,3>,<2,1>,<3,1>}

27, HEA A={1,2, 3}, A EIIR& R={<x, y>1xEA, yEA H
x+y>4), S={<x, y>| xEA, yEA H x<y), K R, S, R-1, s (S).

13. @ E A={1,2,3),A EMXRER={<z,y>|z€A,y€EAHx+y>4},S=

{(<zwy>lz€eAyve ABx<y},i#RR,S,R,s(5).
13.R=1{<2, 3>, <3, 2>, <3, 3>)S={<1, 2>, <1, 3>, <2, 3>) R1=(<2, 3>, <
3,2>,<3,3>)
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5(8)=1{<1, 2>, <1, 3>, <2, 3>,<2, 1>, <31>, <3, 2>)
28, WEA A={1,2,3},B=1(2,3,4}, C={2, {3}}, AitH:
13. (DA—C={1,3};
(2)ANB=1{2,3);
(3I(ANBYXC={<2,2>,<2,{3}>,<3,2>,<3,{3)>)}.
29, WA A={1,2,3},B= {2, {31}, C={{3}, 4}, R H:
(1)BUC;
BUC=1{2, {3}, 4};
(2)A —B:
A—B={1, 3} ;
(3) (A —B) XC.
(A —B) XC= {1, {3}>,<1, 4>,<3, {3}>,<3, 4}
30, WA A={1, 2, 3}, R={<1, 1>, <2, 1>, <3, 1>}, S={<1, 2>, <2, 2>}
WitHE

(1) ReS; -+ (2Y R7Y; - (3)r{(R) .«

BR: - (1) ReS=={<l, 2> <2, 2><3, 25}; - -

(20 Rl=f=1, 1> <1, 2= =1, 3=3}; - -------

(32 r(R) ={=1, 1>,<2, 2> <3, 3= <2, 1><3, 1=}
31, HEA A={2, 3,6, 12, 24, 36}, B A A T4, H+ B={(6, 12},R
A FREERRKR, W
(1) SHRIKRERIERX;
4 A= {2,3,6,12,24,36) EHIHEEBR AR N
R=1{<2, 2>, <3, 3>, <6, 6>, <12, 12>, <24, 24>, <36, 36>, <2, 6>
<3, 6%, <2, 12>, <3, 12>, <6, 12>, <2, 24>, <3, 24>, <6, 24>, <12, 24>
<2, 36>, <3, 36>, <6, 36>, <12, 36>}.
(2) EHIRA R A
JRFR R IR 1 Pl — PR

E

Iﬂ "

3

(3) R B AT AR IT. fe/bh BF
B4 BB KITA 12, RITA 12, &/ EFAN 12
32. WHEA A={a, b, c,d}, B={a, b}, Rt H,
(1)AUB; (2) A-B; (3) AXB.
22, (1)AUB={a, b, c, d}
(2)A-B={c, d} ;
(3)AXB={<a, &>,
<a, b>, <b, a>, <b, b>, <c, a>, <c, b>, <d, a>, <d, b>}
33, WEA A={a, b, c},B={{c},b), RitH
(1)AUB; (2) A-B; (3) AXB.
fiit: (1) AUB={a, b,c, {c}};
(2) A-B={a, c};
(3) AXB={<a, {c}>, <a, b>, <b, {c}>, <b, b>, <c, {c}>, <c, b>}
34, WA A={a, {b}, c}, B={{a}, cHAWH:
(MU N B-—W)? HWUB XB)
15, (1)(ANB)={c};
(@2)(B—A)={{a}};
(DANB) XB={<c,{a}>,<c,c>].

35, WA A={{1}, 1}, B={{1}}, &

12/21

DAXB=({<{1},{1}>,<1,{1}1>
36. W&EA A={{a}, a, b}, B={a, {b}}, KIHFH(DAA
B: (2) AUB: (3) A- (AnB)

13. 8: (DANB={a}:

(DAUB={{a}. a. b,{b}}:

(A= (AnB)—{{a}. b}

37 RPN, BT EWE —Fon, B A NTHE, K
B={a, b, c}, &:

d
bk c

~.

a

(D SHRKAEFENX;
(2) HHFRARRMFKRE;
(3) R B AIC. W/t H/bh ER.
fi#:

(DR={<aa><bb>>,<c e <d yd > v<a b > e > a d >yl yd > y<Zevd >

(2) RAKEWME = FrR:

(3) &4 B ERATC. WAool m i/ EFN d.
38, BAFEA, ROIGRTEIINT, B4 A K74, X B=(b, c),
PEH RRRREN; Q) EHRRRKXRE; (3)KH B KR
K7t AT B
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3B

14. i FE<A, ROMMETEDT, B AAMTHE, Hd B={b, c}, il

d

(1) 5k R fy Rk

(2) Mm% & R B% RE:

(3) R B oo, #00c. B

(DR={<a, a=»<bb><cc><dd><ab><ac><ad>,
<b, d>} (440
(2) KFRE

(841

(DESBERKTT, HATLHADb HSe. EER (12 43

- BURFRA, RESHTEN T, B A A T4, X B={b, c},

(DEH R #RARER;

(DB HERR MEEA;

(3R BB AT MKT. LR

ER:
(DBR={<a,a>,<b,b>.,<<c,c>,<d.d>,
<Za.,b>>,<la,c>,<<a,d>,<<h,d >},

(2)EERHE

(OEHF B ERERG|RERs S5,k EF
40. &HE G=<V, B>,
V= {'Ul s Ta s Ty sy s Us } s

E={(‘U|9'-:32:'p':UM'U.g)s('UUU:')v(U?s

'U:i)v(‘ﬂar'b's)}vﬁ

, (D EH G RETERR; (2) 5 HHABEAERE; 3} KRB RA4E A
FIEEHL; (4) 0 I G R E R .
16. .
(% FE
“\_\‘
Vi ,./O Vv
\\\\‘\,.-:/ -
5 o,

13/21

(204 85 B

(3)deg(ey) =3
degluy)=2
deg(uy ) =2

deglu,)=1

deg(u:;)=2

(4)4 Bl

41, &HE 6=V, B>, V=

V=0 svssUssTy 2Tyt s
E={(v,,v:)s(vsvs) s (uysws )y (uss
PO RGPS TP T E TN TES B 1§

(1) EiH G I EIEER;

(2) 5 H HABRERERE ;

(3) SR RN AU

(4) = HE G R E R .

fift:

(1) XRHE
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v vy

vy Vi

(2) AR

(3)deg(w, ) =3
deglvy) =2
deg(w;)=3
deglwv,}=2
deglu;)=2
(4) #h ]

L)

Y1 o JEE

g vy

42, wHE
G=<V, B>, V={v1, v2, v3, v4, v5}, E={(v1, v2), (v1,v3), (v2,v3), (v
2,v4), (v3,v4), (v3,v5), (v4,v5)}, &
(D EY ¢HIERRR:
@) R BNE R ES
(3) EIH B G Hy#h B i B

B (1) xRE -
+ ¥
Yoy o5+

L S

Vip Vao
(23 deg (v)=2 - - -deg {w)=3 - -deg {v;)=4
- (3) §hEe v

+
o
Vay Ve

43, #HE

G=<V, B>, V={V1, V2, V3, V4}, E={(V1,V2), (V1,V4), (V2, V4 }, i
(1> EiH G MEEER;

(2) 5 HHATEAERE

(3) RHEAES R BEHL

(4) i H & G RN B R

fig: (1)

V2

V1 ] ¥y

vy
(2) SR F=RE R
P 101
10 0 1
00 0 0

1 1 0 0

14/21

(3 deglv,)=2

degluy) =2
deglv; =0
deg(v, ) =2
(4) % [E
va
V1 v

Oy,
44, W G=<V, B>, Hrh, ZimsE V={a,b,c,d, e), 0%
E={(a, ), (a,e), (b,d), (b, e), (c,e), (d, e)), X PLKIBUEIKIK
H2. 3. 3. 40 1 K5, 85: ()EH G KIEE; 2)RKH 6 REM
A B B AU

HBHRHRGC=<V,E=>,V= fvrviusvisva o E ={(v;,v3) (vasvy) s (vs,w ) } ik

(1) 51 G MEEER;
(2) SR B8R
(3) B 3 E A EE.
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4. (LG MEERAME—FTR,

Vi
VI‘{
I\]
Vi Vi
B —
(2)deg(v,) =1,
deg(wv;:) =1,
deg(w;) =3,
deg(v,) =1
(3) - EmME =R .
Vi
V2
o
¥i V4
3

45, Bt G=<V, B>, Hrp
V=(a,b,c,d, e),E=((a,b), (a,c), (a,e), (b,d), (b,e), (c,d), (c,
e), (d, e)), APIAKBUEKI A 2. 1. 2. 3. 6. 4. 1 & 5,3:
(D mH G R
(2) RH G BUR/ M A O B HAUA .
fig: (1) G RETE W =FR:

(2) Al Kruskal B R4 iR 6058 5.
wla,c)=1,3(a,.c)

wlc,e)=1,k(c.e)

wla,b)=2,8(a,b)

wlb,d)=3,1%b,d)

e /N U P I R

B/ANERBIBLC (T) =1+1+2+3=T.

46, WA G=CV, B>, #H

V={a,b,c, d, e},E={(a,b), (a,c), (a,e), (b,d), (b, e), (c,e), (c,
d), (d, )}, REIAKBUER A 2+ 1. 24 3+ 6. 1. 4 &5,
(1) EHH CHERE;

(2) BH G HAEERE;

(3) KM GAUT /BRI R K HAUE.

fig: (L CHRIETERRA:

(2) ABHELHERE:
10

1
1
1
1

e = =

1
1
0
10
3) HZ R I/ L B,

15/21

0
1
1
0
1
(

BN 7:
47. B GV, E>, X V={a, b, c, d},
!EE{(ﬂl&)vcalf):{ald}l(brf]:(bf

d)sCe,d) ) REREh AL R 1.1.5.2.3 B 4,

WHESH G WER. S G HPREEIFR
th G AR/ 2 A B SLARA -
16. .G HEERTN.

1
1
1

-

1 0
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48, Bt G=<V, B>, Hrp

V={a,b,c,d},E={(a,b), (a,¢c), (a,d), (b, c), (c,d)}, XFRIIAHIAL
EMRIH 6+ 5+ 2. 3 & 8,

(D EH G EE;

(2) 5 H G (AR RE

(3) 3R H G BUIR /IS A= Rhts B FL U

f: (DG FEERRME—FR:
a 2 d
6 8
b = O e
Eﬁqg.
(2) ABHHERE
01 1 1
1 0 1 0
1 1 0 1
1 0 1 0
(3) B = AL 28 5 45 i 3RS B g /N AE A
a 2 d
6 8
b 3 c
B=
BUE A 10.

49, Bt G=<V, B>, Hrp

V={a,b,c,d},E={(a,b), (a,c), (a,d), (b,c), (b,d), (c, D},
SR HRUEAR IR 24 34 44 5. 6 K 7, iR

(1 HH G B

(2) HH G AR R

(3) RH G B/ B A R S HAUE.

fit: (1) G MEIERRN:

a 4 od

2 ’ 7

bDC
5

(2) ZREEHERE

01i]‘|
LOI]

110 1

Li 1 0

(3) ML 45 R ARIR I /N A S
a 4 d

b O

BAE N 9.

50. %

G=, V=[V1, V2, V3, V4, V5), E={ (v1, v2), (V1,V3), (v1,V5), (V2,V3)
, (V3,V4), (V3,V5), (v4, v5)], &

15,188 G= < V,E >, V= {v, v vt | E= {(vaw ) (vpawe )y (o vws ) (o d s

[CTPUR TS TR C AT, T CTNIE T N €V TN £ PR TS S - o
(1) i G HEITE R
KABME ZFrR:

Vi

¥V Vy

i o

(2) RS EE
(2) deg (v1)=3

deg(v2)=4
16/21

deg(v3)=4
deg(v4)=3
deg(v5)=4
(3) HHE G R EE.

1

A=
51, WEAAR
9. BRFEATE (A0 2) A V2B (x. . 2) ATYC(r.2) 5 e
(D SHEREREE; - (2) EHEATRAIES TS EEST. -

(1) 2 STEEEE (ACa V) AYZBGL 1.2l s e (24 o
B By D) e
G BEEEMNCOL) . e
(2) EHIEETEN (ACx 3) A V2B(x . 2) ]y, AR CO2) )= (959)

SRR (Ax, 1) A V2B(x, 3. 2)) P x 5§ B(x. . 2) B 2, LU C(y.2) PRl p.

52, WIRAAR (%) (Ax, y)A(V2)B(x, y,2))A(Vy) C(y, 2), B: (1)
5 HEIFAKER; ) fHHiZARXKE BRETMARET

15. @@ G=<V,E>,Hb, HEEV="{abrc.de}, YR E={(a,c),(a,e). (b,

(b,e),(c,e),(d,ed) X B PR ARBCN 2.3.3.4.1 B 5,8
() Hil G AR,
(2) 3R it G B/ RN B AL
16, TIHAAR(T2)Ax,3) A (V2)Blz,y,2)) A (V3)Cy,2) !
(1) Bl RiFSHE;
(2) HHHEAXHE HETAHRET.



RUR BRI 11009 CEEEEY: (49) EZOTBORE IR B E (363) [Eik+— T GHLH]

15. (G WHEE ME=RR.

i Kruskal R8N ERW B E TN .
wilc,e) =1, (c,e)

wlayc) =2,%(a,c)
wib,d)=3,%b,d)

wib,e) =4,3%b,e)

/) A= AR 0 B Y T

¢

E

(
BAAERBEI C(TY=14+2+3+4=10. (1
i AR R B R 2 S,

16. (1) 3= MR ACz,9) A (Y 2)B(x,y,2), (
Vz BistyMEN Bz, y,2), (
Vy BREMHMEN C(y, 2. (
(2) AHEITH Alx,y) A (V2)B(z,y,2) P&y, U E Cly.z) P 2. (
HEBETH Az, A (¥ 2)Blz,y,2) Flfl 5 Blz,y,z) T8 2, U B Cly,z)

53, BWIFHEAR,
ifE AR DHPG

)= (Y QU y.2) iR

B

R RSB R TE TR .

D) 3 RHE RS h P (. ),
Ve BiEmMmEb Qle,v,i2),
(Z)BHT L AL y 5 Q(x vy )P

A TLH P, B 2 5 Q(xv.2)z.

54, WRWE—FIRKARE

16, JH WA — R ME G=<V,E>,

V) Vi

(DIRK I G AR EIBEA.
32 4 2

201 03 1
(B A=
000 1‘

SR G Ao B v MR 3 B R

9 0 1 o
(DR G F v R ER 3 FIEFRE

BE:
1 110
1 01 0

16.G MR BIEH N A= - (4
00 1 0

2y A’ % a, A5 LGP e B v RN 3 EREEE 2 F (

(D AP an TTHLG H oo WRAR 3 W EBEH 35K Q

98 L T R A P SR L, T oL 4 4k E R M BT ] B i, 2 4 4 R A
55 WRE— AN 1,2, 3, 3, 4 KIRHL = UM, I B2 — X
R

17. BB — A 1,2,3,3,4 BB W BRI
B

17/21

17 B X mE=RR.

(ZEAHBEREERERE, 2080
W 1X3+2X343X24+3X244X2=29

56, WRE—RHIH 2, 3, 3, 4, 5, B X, IH-HzmiL—
A IR
il B = X B .

FIH 223433324 2+5%2=30
57. BFIFH Kruskal Fi%: GBEREYE) SR H 40T o AU E = i B/
AN (ERBHR w2 SB), IFF RIS /E R L

15. A Eruskal B0 GREE) REIT Fromlifl B0 s MR (EREU®

SED, HRIbER R,
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15. ## . Kruskal #ik =k el W, B84,

1l ve gt =1, v, va)

cuosd =1, .

. wm)=2,%(wm,

vyt =2 1y,
wd ve eyt =4 K v s

b R SR B

e g )
Ug}
el s}

g )

Vs 1 V4
58, WA A Kruskal FER H 0T s TRAL & o 8 /A R (2
KRB HRBELE) , IR R HIL.

%+ H Kruskal BEERP=AERR/ANERR, £ N:
w(vi, vo)=1i% e=vv;

vi) =1 3% e=vov,

ve) =2 1% es=vve

Vi) =3 I e=vav,

vi) =4 3% es=v.v,

vi) =5 1% e=vsv

IR /N RS T = s

w (vr,
w(vi,
w (v,
w (e,

W(VE’

/N B TR W(T) =1+1+2+3+4+5=16.

Ui A H AR, 4R IEHSIRE 5.

59, BASR H n Bl — FonTRA B rh I B /N R (B3R5 Y SR b
%), IFRIuER /N AR AL

17, BRI s 40 B — B 7 REAR B P A B/ 2 RO CBESR S U R 45 3R 3R Bt B /D A A
HIAL

B

17. F Kruskal 8 #:5R 7™t i /b mURE. 2B R .
wlry v )=1 % e, =v v
wlw, ,v,)=3 1 e = v v
wlw v, ) =4 ik e, =v,1
wlvy,v,)=9 1k e, = vy

e = v

IU(I?,‘ sﬂhjz'lg

18/21

wlv »uu)=22 Ke=uviw
S/ e R G P O R

Eay
/N B AL cw(TY =224 144494 3-+18=57,

60, BRR K0T s BAL B o K S/ DAE R (BER T HRBEPE)
IF 3R B /INAE R HAX.

17 [ vy
LT
[
vid [ 9 s
L e P4

R Kruskal SiksRr= 48 i b 3% .
w(vyuy) = Likey = vyus
wluguy) = Lifkes = vsuy
w(ug,ug) = 2.ifkes = uyug
w(vgny) = 3.ikey = vavy
w(vzur) = difkes = vavy
w(us,uy) = 5,ifes = vsv; i

st/ R G FE A
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P ]
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