R:Ax A
R:AX B
R:Bx A
R:Bx B

C;

MM IR WAITTTTTANANANRNANARNANANAIANAN

tAX AXA
tAX AXB
tAX Ax C
tAX Bx A
:AX BX B
:AX Bx C
tAXCx A
tAX CX B
tAXCxC
:Bx Ax A
:BX AX B
:BX AxC
:BX Bx A
:Bx Bx B
:BXx Bx C
:BXCx A
:BXx Cx B
:Bx Cx C
tCx AxX A
:CX AX B
tCXAXC
:Cx Bx A
:CxXx BxX B
:Cx Bx C
:Cx Cx A
:CxX CxX B
:CX Cx C



02.

(a)
Ry (1,a) € R, R, S (1.0) & R, K v (Leoer
R (2.0 ¢ R R, QD) ER R @202 R
J, (3.a) & Ry Ry (30) 2 R K BER
R, (4,a) € R, R, Wb ER R, C (o) & R,
R, (1,a) E R, R S (Lb) & R, R (1) & R,
Ry (2,a) E R, R, © (2,0) E R, Ry (2.¢) & R,
K. v (B.a) &R, Ry, BIER, F o (3.e) R,
R, (4,a) & R, Ky ) € R, R - Weoer
B (La) e R, R, (1.0) & R, R (Le) 2 R,
B (2.0) 2 R, R, (2,8) & R, Ry 2e)ER,
B, (3.a) & R, K, (3.0) & R, B (3.0) 2 R,
B (a) ¢ R, K, (4.6) & R, Ry o) ER,
R (1l.a) & R, Ry, (1.6) € R, R - (1,c)e R,
Ry, (2.4) € R, R, (2.8) & R, B - (2.0)eR,
Ry, (3.4) € R, Ry, 3 er, R, - B R,
R (a) ¢ R, R b 2R, Ri - (4e) ¢ R,
K, “ (1,a)E R, s, b)eR5 s * (1,¢) € Ry
s, (2.4) & R, B, () e B (2.0) € R,
B () ¢ R, Rs, - (3, e R, 5 (3.¢) & R;
K, o 4,a)eR, s, v ) er, Ks, - (4,0)eR,
(b)

dom(Rl) = dom(Rz) = dom(Rg) = dom(R4) = dom(RS) =A
codom (R, ) = codom(R,) = codom (R;) = codom (R,) = codom(R;) = B
ran(Ry) = {a, b, ¢ ) ran(Ry) = {a,b) ran(Ry) = {c ) ran(Ry) = {a, b, ¢} ran(Rs) = {a, b, ¢}

{(a,1), (a,4), (6,2), (b,4), (¢, 1), (¢, 3))
{(a,1), (a,2), (b,2), (5,3)}
Ry '={(c,2), (e, 4)}
{(a,2), (a,3), (6,1), (8,3), (¢, 1), (¢, 2)}
{(a,1), (a,4), (b, 1), (5,2), (5, 3), (b, 4), (¢, 1), (c,4)}



(d)

dom(Ry ") = dom(R, *) = dom(R; ') = dom(R, ') = dom(R; ') = B
codom(R; ") = codom(Ry ') = codom (R ') = codom (R, ') = codom(R; ') = A
ran(Ry V) =1{1,2,3,4)  ran(Ry, )= 1{1,2,3) ran(R; ") ={2,4)

ran(R; ') ={1,2,3} ran(R; )= {1,2,3,4}
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a/Rgx bRsz Uﬁgl dR5z
B, . X, .
ER5Z

(b)
dom(R,) = dom(R,) = dom(Ry) = dom(R,) = dom(R;) = A

codom(R,) = codom(R,) = codom(R;) = codom(R,) = codom(R;) = B
ran (Rl) =ran (Rz) =ran (RS) = ran (R4) =ran (R5) =B

y \ Ty b)v (1/7 d)v (Zv LZ)}
s (w,b), (w, d), (2,0), (y, ¢), (9, d), (z,a), (2,0), (z,¢))
s (l’, b>’ (l‘, d>7 (y9 CZ)’ (y’ C>’ (y’ d)7 (Z’ Cl), <Z7 b>}

(d)

dom(Ry ") = dom(Ry *) = dom(R; ') = dom(R, ') = dom(R; ') = B
codom(Rl_ 1) = codom (Rz_ 1) = codom (RS_ 1) = codom (R[ 1) = codom (R5_ 1) =4
ran (Rf 1) =ran (R{ 1) =ran (R; 1) =ran (R[ 1) =ran (R57 1) =A
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(L,De R,

(L1erd
(2,2)e R|Y
(3,3)e R|Y
(4,4)e B/Y

— O O W

oo O
oo oW
— oo o

(3.3)e R, (4.4)ER,
ottt

(2,2)e Ry,

© WPAFEA 0] T ulShAREA

o, 2= 10|11
o, 3=10]1

2,1)e B ¥
(3, 1)e R, Y
(4,1)e R|Y

o 1=10]1 (
o 2=20]3 (
o 3=30]L (
o 4=40]3 (4,4
L OREAE obdaL, iR EA ol

(1,1)e R0l (1,1)e Rl 0 (1,1)e R, (2,1)e ROl (1,1)e R,Y
(2,2)e RO]1 (2,2)e RY T (2,2)E R, (2,2)e ROl (2,1)e R, ¥
(3,1)e R,011 (1, )eR Ao 3,1)e R, (3,3)e R0l (3,1)e RY
(3,3)e Ryo]1 (3,3)e R,Y T (3,3)e R, (4,1)e Ro]1 (1,1)e R, Y
(4,4)e Ro|1 (4,1)e R1 W (4,1)e R, (4,4)e Ro|1 (4,4)e R/ Y

- FolEAolt

1 2 3 4
10 0 0 0
20110
Me, =310 1 0 0
40 0 0 0
(L& R, (2,2)ER,, 3,3)& R,, (4,4)& R,
. QRARRA = oY1l H|RRARLA = ofuy Tt
(2,2)e R,Y T 2=20]1 (2,2)E R, (2,3)e R,Y T 2 30|11
(3,2)e R, ¥ W 3=20]1 (2,3)ER,

SO EAClAL, YA A= oty

I}, 4= 10]1

(1,2) & R,
(1,3) & R,
(1.4) & R,

0 (2,1)e R,
o (2,1)e R,
o (3,1)e R,
o (4,1)€ R,
i (4,4)e R,

(3,2)E R,



(2,2)e R0l (2,2)e R,¥ T (2,2)E R,
(2,3)e R0l (3,2)e R,¥ T (2,2)E R,
. ZO]UA oyt

1 2 3 4
11 0 0 0
2101 0 0

MR3_30010

410 0 0 1

(1,L1)eR,, (2,2)ER,, (3,3)ER,, (4,4)ER,

© YRAREAlO] 1L BlYbAHAlE obUch,

(1L,LDeERY @ 1=10]1 (I,1)ER,
(3,3)e ;Y ™ 3=30]1 (3,3)€ R,
St Aol AL BT HA ol

(
(

(1,1)e R0l (1,1)erR, ¥ W (1,1)E R,
(3,3)e R0l (3,3)e R,Y W (3,3)e Ry
. Fo|dA o]t

1 2 3 4
11 1 0 O
_2/11 110

M, 310 1 1 1

410 0 1 1

(1,1)e R,, 2,2)eR,, (3,3)ER,, (4,4)E R,

© WRAFRA Ol wYhAREA ok,

(1,1)e R, Y 1=10]1 (1,1)E R,
(2,1)e R, Y 2=10|1 (1,2)E R,
(2,3)e R, ¥ 2= 30]1 (3,2)E R,
(3,3)e R,¥ T 3=30]1 (3,3)e R,

(4,3)e R, Y 4301 (3,4)E R,
L O Aol 1 YA A = oy T

(1,1)e ROl (1,1)eR,Y W (1,1)E R,
(1,2)e R0l (2,2)e R,E W (1,2)E R,
. FO|EAIZY oty

(2,2)e R0l (2,3)e R,¥ T (2,3)E R,
(3v2)ERZO]—]_I—- (2’ S)ERZOE']. (3’3)% RQ

(2,2)e R,Y T 2=20]1 (2,2)E R,
(4,4)e R,¥ ©] 4=40]1 (4,4)E R,

(2,2)€ Ry
(4,4)e R,

(2,2)e R0l (2,2)€ RyY
(4,4)e R,011 (4,4)e R, Y

(1,2)e R,Y T 1=20]1 (2,1)ER,
(2,2)e R,¥ T 2=20]1 (2,2)E R,
(3,2)e R,}¥ T 3=20]1 (2,3)ER,
(3,4)e R,}¥ @} 3=30]1 (4,3)ER,
(4,4)e R,Y ©] 4=40]1 (4,4)E R,

(1,2)e R0l (2,1)e R, ¥ (1,1)e R,
(1,2)e R0l (2,3)e R,Y T (1,3) € R,



oo o v
cocoocow
ER=NTE NN

}

(1,1) ¢ Rs, (2,2) & Rs, (3,3) & Rs, (4,4) & Rs
L URFEAE opg I uluhAbEA o],

(1,2)eR,D T 22 10]1 (2,1)€ R; (2,4)e R;Q T 2 40]1 (4,2) & R;
(3, 1)€R5 o 3#10]1 (1,3) & R (4,1)e R.Y T 4101 (1,4) & R,
- U= oty AL v E Aol

(
(

(1,2)e R0l (2,4)e R-Y T (1,4) € R,
" FO|EAI7E oty

06.

(a) ¥AFEALE ofU L u]9bAREA = opyc,
ORBAE ohix Wy EA ol
Zol @A o]},

(b) YAIEAE opx u]¥AEAE opct.
chRl w0l 1, wHepAl B o] o}
ol gAolt},

(c) YFAFIHAlO] 1. B|RIAF A= ofY T},
g #Al= ofYal vt A o]
ZolA 0|t}

(d) ¥HFIAE oh]m BlvHAREA R ohrt
o T ol 1 WA A= obuct
0|77} ohr}.

(e) YAREA= ofa wukabEA o]}
P EA = ohm WAL oprt.
ol mA 7} oprt.
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08.
(a)

® R -
@ R -

® R -

@S-
@ S-

@ T -
®@ T -

(b)

® R o

<
0

R :
S

ro] ROl Aojod(A)zt o] ROl Bo(B)o] ttEmw g4 27}
o] o] Heojol(A)zt Ho] so] Zel(c)o] rhEog §A B}
L gro] go] Aojoi(A)at Ho] ve] gol(C)o] teme 4 2t
oro] Ro] Aelel(A)at Hol wel goi(Blo] tteog ¥y 27}
Qo] so| Aejei(a)at Hol vel go(C)o] treme g4 27t
ro so] Aojei(A)z} o] We] Bei(B)o] ez
o 7o) ool o] 79 B(A)] rf2oe
rol 7] Aoloi(B)Tt He] Vo] Zel(A)o] rtzog

tlﬁ =

ol
-

f
oX, oXx o?L

=7}
=7t
=7}

<ﬂ%§%

o ol ok

ol
=
; QF
EEN
ol
BN

T : B->B= {(w, 2), (w,y), (w, 2), (x,9), (x,2), (v, 2), (. 9), (zw), (z,2), (z,9))
dom(R - T)= B codom(R - T)= B ran(R o T)={w,z,y,z}=B

o Vi C>B={(0,x), (0,9), (0,2), (p,z), (p, y), (p, 2), (g w), (. 2), (¢ ), (r,w), (i), (ry))

dom(R o V)=C codom(R - V)=RB ran(R o T)={w,z,y,2}=B

Seo V:Cc-C: {(0,q), (0,7), (b:0)s (p,7), (g,0), (g p)s () (g, 7), (ry0), (r, p)s (75 q)s (i 7))
dom(S o V)= C codom(S o V)=C ran(S o V)= {o,p,q.7}=C
T R: A>A={(a,b), (ac) (ad) bc), (b,d), (c,b), (c,c), (d,a), (d,b), (d,c)}
dom(T o R)= A codom(T o R)= A ran(T o R) = {a,b,c,d} = A
09.
(a)
O (W 8- R:TH B
@ T (U- W) : &4 871
U (W 7)Y 2o}
@ (U- W o (R V): T B
(We U - (R~ U :T9 27
(b)
@ W (5.1
dom(W o (S o T))=RB codom(W o (S o T))=RB
ran(W o (S o T))={w,z,9,2}=B
@ (T W) - S
dom((T o W) o S)= A codom((T o W) o S)=A
ran((T o W) o S)={a,b,¢c,d}=A
®(VelU-oR

dom((V o U) - R)=A codom((V o U) o R)=A
ran((V o U)o R)={a,b,c,d}=A



® R - (V.09
dom(R o (Vo S)=A codom(R o (V o S))=RB
ran(R o (Vo S)={w,z,y,2}=B

@D @R- V) S
dom((R > V) o S)=A codom((R » V) o S)=B
ran((R o V) « S)={w,z,y,2}=B

@ (U-> R)- (T - R)
dom((U o R) - (T - R)=A codom((U » R) « (T » R))=C
ran((U o R) - (T o R)) = {o,p.q.7}=C

10.
(a) a b c
all 1 0
M, =b|1 1 0
clo 00
110 110 [110
RI=R, o Ry =M,OM,=|1 1 0{O[1 1 0|=|1 1 0
000 [0oo0o0 000
110 1 10] [1 10
RI=R{ o R =MyOMg=|1 1001l 1 0/=|1 1 0
000 000/ [000
RS R, sWA R FoldAlolTt
(b) a b c
al0 1 0
M, =50 0 1
cl0 0 1
01 0] [o10] [0oo01
RI=R o Ri=M,OM,=10 0 1|00 0 1/=]0 0 1
00 1 00 1/ lo o 1
10 00 1] [0 0 1
RY=R} o Ry =MyOMp=10 0 100 0 1|=|0 0 1
001 00 1/ lo o1
R} Z R, S BA Ry2 FOlEAE oyt
(c) a b c
al0 1 0
M, =560 0 0
Cocll 101
01 0] [o10] [000
RI=R, o Ry =M,OM,=10 0 0{O[0 0 0|=]0 0 0
111 111 [111
010 00 0] [000
R{=R} o Ry =MyOMp=10 0 0[©|0 0 0/=/0 0 0
111 11 1) [1 11

Rj & R, o BA Ry FolAE obyrt.



101 10 1] [1 0 1

RI=R o Ri=M,OM,=1|1 0 1|01 0 1/={1 0 1

00 1 oo 1] [0 o0 1

101 10 1] 1 0 1

RP=R} o R\ =MyO Mp=|1 0 1{O|1 0 1|=|1 0 1

001/ oo 1l oo 1

R} < R, S WA R FolAlolTt
(e) a b ¢
all 1 1
=50 1 0
cl0 1 1

111 11 1] 111

RI=R, o Ry =M,OM,=10 1 0{©[0 1 0|=]0 1 0

01 1) [o1 1] o011

111 11 1] 111

RY=R! o Ry =M,O Me=10 1 0[O0 1 0[={0 1 0

011 [o11] [o11

R} < R, S WA Ry FoldAlolct.

WA Re FolTAolc),
A R, ZolwAolct,

2 ZFol@Art ohct.
A R ZolwAol),

L= ol TAL ohth.

12.

(a)

S =1{(1,1),(1,2),(2,2), (2,3), (3,1), (3,3), (3,4), (4,2), (4,4)}

S, =1{(1,1),(1,2), (1,4), (2,1), (2,2), (2,4), (3,3), (4,3), (4,4)}

S;=1{(1,1), (1,3), (2,1), (2,2), (3,3), (3,4), (4,2), (4,4))

S, =1{(1,1),(1,3),(2,1), (2,2), (2,4), (3,2), (3,3), (4,1), (4,4))

S, =1{(1,1),(2,2),(2,3),(3,2), (3,3), (3,4), (4,3), (4,4))

(b)
n={@1»@2»@3x01>@3)@4)@1)@2)@4)@2)@3»uAn
7,={1,2), (1,4), (2,1), (2,2), (2, ,3), (3, ,1), (4,2), (4,3))
n:{uzx@3>@1>@4>@1><4>< )Mzn
T,={(1,1),(1,2),(1,3), (1,4), (2,1), (2,3), (2,4), (3,1), (3,2), (3,3), (4, 1), (4,2), (4,4)}
T, ={(1,1), (2,2), (2,3), (3,2), (3,4), (4,3)}
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R.=R,UR?UR}UR!= Mp N My MpsN My,
U, = ((1,1), (2,2), (2,3), (2,4), (3,2), (3,3), (3,4), (4,2), (4,3), (4,4))

(d)
S U TUU=1{(1,1),(1,2), (2,2), (2,3), (3,1), (3,3), (3,4), (4,2), (4,4)}
u{(1,1),(1,2),(1,3),(2,1), (2,3), (2,4), (3,1), (3,2), (3,4), (4,2), (4,3), (4,4)}}
uf(,1),(1,2),(1,3),(1,4),(2,1), (2,2), (2,3), (2,4),
(3,1),(3,2), (3,3), (3,4),(4,1), (4,2), (4,3), (4,4)}
= {(1,1), (1,2), (1.3), (1.4), (2,1), (2,2), (2.3), (2.4), (3, 1), (3,2), (3. 3), (3, 4),
(4,1), (4,2), (4,3), (4,4))
WA S U TyU U BEAE A, FoldAZE ddstnz SR
0, = {(1,1), (1,2), (1,3), (1,4), (2, 1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3,4),
(4.1), (4,2), (4,3), (4,4)}
s ERR 1]=[2]=[3]=[4]={1,2,3,4)

S,U T,U Uy,={(1,1), (1,2), (1,4), (2,1), (2,2), (2,4), (3,3), (4,3), (4,4)}
U {(1,2), (1,4), (2,1), (2,2), (2,4), (3,3), (3,4), (4,1), (4,2), (4,3)}
u{(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,3), (4,3)}
= {(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,3), (3,4), (4, 1), (4,2), (4,3), (4,4)}

A S, U ToU Upe FEAREAIRE A9
A AZT ddst== st7] Yl (3,1), (3,2) F71
{1, 1), (1,2),(1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3,4),
(4.1), (4,2), (4,3), (4,4)}
A Fo|TALA] 4
0, = {(1,1), (1.2), (1,3), (1,4), (2. 1), (2,2), (2.3), (2, 4), (3,1), (3,2), (3.3), (3. 4),
(4,1), (4,2), (4,3), (4,4))
s BRR 1] =[2]=[]=[4=1{1,2,3,4)

S,U TyU U= {(1,1), (1,3), (2,1), (2,2), (3,3), (3,4), (4,2), (4,4))
U {(1,2), (1,3), (2,1), (2,4), (3,1), (3,4), (4,3), (4,2)}
U {(1,1),(1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),
(4,1), (4,2), (4,3), (4,4)}
={(1,1), (1,2), (1, 3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),
(4,1), (4,2), (4,3), (4,4)}
WA S,U TyU Use BEAL TR, FoldtAIZE ddstnz SR
0, =1{(1,1), (1,2), (1,3), (1,4), (2, 1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),
(4,1), (4,2), (4,3), (4,4)}
s BRR 1]=[2]=[]=[4]=1{1,2,3,4)



S,U T,u U= 1{(1,1), (1,3),(2,1), (2,2), (2,4), (3,2), (3,3), (4,1), (4,4)}

u{(1,1), (1,2), (1,3), (1,4), (2,1), (2,3), (2,4), (3, 1), (3,2), (3,3), (4,1), (4,2), (4,4)}
u{(1,1), (1,2), (1,3), (1,4), (2, 1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),
(4,1), (4,2), (4,3), (4,4))}

={(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),
(4,1), (4,2), (4,3), (4,4)}

A S,V T,V Uy WAL O, Fo18AZE J-stez SR8
0, =1{(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (2,4), (3,1), (3,2), (3,3), (3, 4),

(4,1), (4,2), (4,3), (4,4)}
s =R & [1]=[2]=[3]=[4]={1.2,3,4}

SU TsU U= {(1,1),(2,2),(2,3), (3,2),(3,3), (3,4), (4,3), (4,4)}
U {(1,1), (2,2), (2,3), (3,2), (3,4), (4,3)}
U {(1,1), (2,2),(2,3), (2,4), (3,2), (3,3), (3,4), (4,2), (4,3), (4,4)}
={(1,1), (2,2),(2,3), (2,4), (3,2), (3,3), (3,4), (4,2), (4,3), (4,4)}
WA SU T5U Uy SHAL O, FoldAI7E AdHstes SR8
0; = {(1,1), (2,2), (2,3), (2,4), (3,2), (3,3), (3,4), (4,2), (4,3), (4,4)}
s BRR [1]={1), [2]=[3]=[4] = {2,3,4}

13.

(a)

S, = {(a,a), (a,b), (b,b), (¢, c), (¢, d), (d, d), (d, e), (e, e)}

Sy ={(a,a), (b,b), (b, d), (¢, ), (d,d), (d,a), (e;e)}

Sy ={(a,a), (b,a), (b,b), (¢, b), (¢, c), (d,d), (e, )}

S, ={(a,a), (a,b), (b;0), (b,¢), (¢, ¢), (¢, d), (d, d), (d; e), (e, a), (e;e)}

S; ={(a,a), (a,b), (b, a), (b, b), (b;c), (¢ ¢), (¢, d), (e, e), (d,d), (e, a), (e;b), (e, )}

(b)

T, = {(a,b), (b, a), (¢, ¢), (¢, d), (d, c), (d,e), (e;d)}

T, = {(a,a), (a,d), (b,d), (d,a), (d,b)}

Ty = {(a, a), (a, b), (b, a), (b, b), (b, ¢), (¢, b), (¢, c), (d, d)}

T, = {(a,b), (a, e), (b, a), (b, c), (¢, b), (¢, d), (d c), (d, e), (e, a), (e, d)}

Ty = {(a,a), (a,b), (@, e), (b a), (b,c), (b, e), (¢, b), (¢, d), (c,e), (d, c), (e;a), (e,b), (e;¢), (e, e)}
(c)

U, = {(a,b), (¢, ¢), (¢, d), (¢, e), (d, e)}

U, = {(a,a), (b,a), (b,d), (d, a)}

Us ={(a,a), (b,a), (b,b), (c;a), (¢, b), (¢, ), (d,d)}

U, = {(a, a), (a,b), (a, ¢), (a,d), (a, ), (b, a), (b,b), (b, c), (b,d), (bse), (¢, a), (¢,b), (¢, c),

(c;d), (cse), (dya), (d.b), (d.c), (d,d), (d, e), (e,a), (e, b), (e;c), (e, d), (e,e)}



Us = {(a,a), (a, b), (a, ¢), (a,d), (a, e), (b,a), (b,b), (b,c), (b,d), (b, e), (c;a), (c,b), (c. e),
(c;d), (e,e), (e, a), (e, b), (e, c), (e,d), (e,e)}

(d)
0, = {(a;a), (a,b), (b,a),(b,b), (¢, c), (¢, d), (¢, e), (d,c), (d.d), (d.e), (e, c), (e, d), (e, e)}
s 2XF al=bl= (a0}, []=[d]l=l]={c.d. e}

0, = {(a,a), (a,b), (a,d), (b, a), (b,b), (b,d), (c,c), (d,a), (d.b), (d,d), (e, e)}
s ERE dl=bl=ld]=1{abd}, [c]={c}. [e]={e}

0y = {(a, a), (a,b), (a, ), (b,a), (b,b), (b, c), (c,a), (e,b), (¢, ¢), (d,d), (e, e)}
s BRE lal=bl=lc]={ab.c}, [al=1{a}, [e]={e}

0, = {(a, a), (a,b), (a;¢), (a,d), (a,e), (b,a), (b;b), (b, c), (b,d), (b, e), (c,a), (c,b), (e, c),

(c;d), (cse), (dya), (d,b), (d,e), (d,d), (d, e), (e,a), (e, b), (e, c), (e,d), (e,e)}
s~ 2XF lal=bl=[]=d] == {a b c.d e}

O; = {(a,a), (a,b), (a, c), (a.d), (a,e), (b, a), (b,b), (b,c), (b,d), (b, e), (c.a), (¢, b), (c,c),

(c;d), (c;e), (e, a), (e, b), (e, e), (e,d), (e, e)}
s ZRF lal=bl=c]=lel={a.b,c.d. e}, [d]=1{}
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a9 W@ 7b5, TH2 Paets )

) R |
W7t IFE
a%t a, c, e a%t b, d
bet d, ¢, d, e bo} a
c?t ¢, e ce a, b, d
det d, e det a, b, ¢
e?t e et a, b, c, d
BEaA8A R,
Hl7ts
1o+ 1,2, 3,4,5,6,7,8,9, 10 611, 2, 3,6
29+ 1, 2, 4, 6, 8, 10 71+ 1, 7
31+ 1, 3,6, 9 81+ 1, 2, 4, 8
49} 1, 2, 4, 8 91t 1, 3, 9
59+ 1, 5, 10 10+ 1, 2, 5, 10
8] L8t
12 gle 62 4, 5,7, 8,9, 10
29+ 3, 5, 7, 71+ 2, 3, 4, 5,6, 8,9, 10
31+ 2, 4,5, 8, 10 81+ 3,5, 6,7, 9, 10
49+ 3, 5,6, 7, 9, 10 99} 2, 4, 5,6, 7, 8,10
59 2, 3,4,6,7 8,9 10+ 3, 4,6, 7,8, 9
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(a)

O A o / F2EA2 fihd /EAUYEA e / FAYA S

@ YA a / ZFA2¥E e d / AULE 0 / FAYEA QYT

® FHEA fabe / FAYEL g h / EAOEA QS / FAdL S
@ LA ad / FarEA e / AUEA D YS / HAYAL e

~

A A={a,b,c.d. e, frg i} ol TSH A
{(@,a), (b,a), (b,b), (c,c), (c,a), (d,a), (d,b),(d d), (e,a), (e,b), (e,e), (f.a), (f.c), (f, )
(g:a), (g, a), (g.0), (9. d), (g, 9), (h, @), (h, b), (h,e), (h, 1), (i, a), (i,b), (i, d), (. g), ((,i)}

© o

S A= {a.b.c}oll st A ((a,a), (b,a), (8,8), (c.a), (c.c))

®
%)
il
:
;

& A={ab.c.d e frg hi}oll g B
{(517 d), (by b)7 (61 C), (dy b), (dy d)7 (87 6)7 (87 6), <f7 b)7 (f7 6)7 (f7 d)7 (ff f)1 (g, CZ), (g, 6)1 <g7 8)7 (g7 g),
(1, 0), (Ryc)y (hyd), (B £y (ko b)), (Ry2), (G, 0), (iyi))

(@)
%]
e

@ AT A= {a,b,c,d,e}oll ThS TA
{(a,a), (b,a), (b,0), (b,d), (c,a), (c.c), (¢, d), (d.d), (e,a), (e,d), (e, c), (e, d), (e, e)}

18.
(a)
O FYA  AFAe AT NojA xTigh et |
Y4 @ AFAe A NojAe] xThgr LI
@ ZdYar i / ZFALA h / AYEA 0/ FAYA T h
@ FHYA : g, hi / FAYEAE D abe / EAYL PSS / FAYL  YS
@ 2o¥A 8,9, 10, 11, 12, 13, 14, 15 / Z4A¢A 1 / QYL 1 g& / FAEA 1
(b)

29> hy i) O]l o
a s (d,l'), (by b)7 (by d)7 (byl)7 (61 C), (C, f)f (61 Z), (d, d)7 (d7l)1 (8, d), (8, C), (6, d),
) (Fi) (g,a), (9, 0), (g, d), (g f)s (g, 9)s (9, 7), (@), (B b)), (s c), (R, d),
(s e)s (s ), (s g)s (s ), (i), (i,7))

—

® A A={abc.d e, frg hi}oll TIgH TA
{(617 d), (617 d)7 (d, 9)7 (by b)7 (by 6)7 (b, h), (61 C), (C, f)1 (L‘,i), (d, d), <d7 g)7 (8, 6), (8, h)i
(fs 1) (F,2)s (g 9), (R, 1), (Gyd))

@ A A= {ala <15,a N} o] tist TA {(a.b)e A x Alalb)



