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3 4
U4, ={a b, ¢, d}, UA ={a b, ¢ d}
iZ1 i=1

OBz oF ATE BF AT
4

k
U U4,={a, b}U{a, b, c}U{a, b, ¢, d}
k=1i=1
Ufa, b, ¢, d}
:{a, b, ¢ d}.

4) 6 6141-:{@, by Nia, b}N{b}N{b}=1{b}.

(5) U mA ={a, b}U{a, b}U{b}U{b}={a, b}.

k=1i=1
(6) m UA {a, b}N{a, b, ctN{a, b, ¢, d}
=1l:=1

N{a, b, ¢, dt={a, b}.

1.8 n(Ad)=3, —1€4, 0€EA4, 1€ A0|= =

A={-1, 0, 1}.
1.9 (1, 1), (1, 2), (2, 1), (2, 2), (3, 1), (3, 2)
1.10 (D 7 Ao] BF A< BSt A= dezwxids 53

A=
@© A < BefaL 7HYskAL 18 2€A4 = zEBO|PE
r€EAUB & €AV zEB
= B V rEB
S rEB
24 AUB < B7} gttt} sk
TEB = €A V1EB & z€AUB
°|EE B < AUB7} AHgth webk] AUB=B7} dRsitt
9% AUB=BYE 7Pdahd
AS AUB=B
o|BmZ A C Bol4.

o|Z% A< BS} AUB=BTE A= FQeFwx7loltt

@ AcBEty 7Pgdshd ANB< A 183
ANBO|EE ANB= A7} AH3H)

A=ANAc

o7 ANB=AYE 7143d A=ANBC Bo|P&E

A < B7} 93t
e AS B ANB=Ac A2 HQ
®ACB e (€4 — z€EB)

& ~(x€A) vV zEB

& 2EBV ~(z€EA)
(zEB)) v ~(z€A)
(z€A9)

& ~(~
& ~(x€EBY VvV
S Bfc A€

2 Ac cC, Bc Ccgta 7gsha

olB® AUBC C7} A

(3) Ac B, Ac cetx 714sh4
TEA & €AV zEA
= zeEB Vel
S zxeBUC
olE® A c BUCYF A3
4) A c B=ka 7Pgskd
2EP(A) @ €A =2 B < 2=€8(B)
olmZ W (A4) c R (B) 7} st
FaF o] WAl o] Y} K (A) <
T s EE AE R (A4) <
ot webs] A < B7Y st
(5) AUB= AN Bzt 7Pgshd
AcCc AUB=ANBC<B

¥ (B) 7 ek
¥ (B)o]|mE A= (B)9]

1A
BC AUB=ANBC A
olug A= R7} A3
o7 A=pB#a 7Pgshd
AUB=AUA=A=ANA=ANB
olEE AUB=ANB7} AYsith

(6) ANB=ANB‘=g U(ANBY
=(ANAIU(ANBI)
=AN(A°UBY
=AN(ANB)°
=A\ (ANB)

(7) ASt BE 5% 2k AT Uz S,

(BNA)UA=(BNA9UA
=(BUA)N(A°UA)
=(BUANU
=BUA=B
o2 (B\ A)U A= B7} 433t}
9oz (B\A)UA=B#al 7Hdshd

Ac (B\NA)UA=B
o|Z g Ac B7} Ay3itk

111 (D z,€A4, 2,€A, z, = 2,20 7PISHRL f= ddid
@?Olii
fay)EB, fz)) # f(z,)
7} }‘é%]?_i‘:]‘. g E]EH Aol mR
9(f(2)) = g(f(x,))
ofth. Wb g o fi= Arfd ol

(2) zEC0FL AL g YR F5olBE g(y) =25 W

NNe yEBt EARE w8 delze] golnz
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(3) f7F A7t opepd
@, # T, O ATk f(:cl) =f(as2)

Q2 7 3, 7F Aol EAg). o]nf Teis)

g(f(zy)) =g(f(x,))
7F ARSIER g o fi AL oYtk o]l Riolm
2 [ duidedEroltt
(4) " g7 flellz2e] §57F o2k 2 & g(B)<l 27k Cell
=AFTE 5 9] ye Bl tal] ¢(y) = zoltk 2#d| ¢
99 zeAel sl flz)EBOIER g(f(x)) = 2otk oA
< g o f7F Y29 ks vlel] Beolnk wEbA g 9ol
29| ghroltt
(5) 4o zeAel tsto] y=f"1(z)A yEATL AT
olwf z = f(y)o|==

w=fly) =, )= f)(z)

otk webr fo 1= FETFolth

1.12 (D) yef(4)) ol 7Pdsiak. 1efd y= f(x) L
rE A, 0] EAFE ol A, € A,01BR reA,0|1L
y=fz)E f(4,) ol =
yEf(4) = y</f(4,)
olng f(A)) < f(4,) 7} AT
(2) € f7H(By) o1&kl 7Pkl 12w y= f(x) Q)
yEB,°] EAEL o) B, € B,°|"% y=B,°|al
z=f "y ef (By)elth =
zef1(B) =z 1(By)

olmz fU(B) c f (B, 7k gtk
3 yef(4,UA,) & FJz€A UA, : y=flx)

Jz : (x€A,UA, A y=f(z))

Jx : ((:EEA1 \Y xEAZ) Ay=flz))

(F2€A, s y=f(z)) vV (FJzEA, : y=f(z))
yEf(A)) V yEf(4,)
s yef(4,)Uf(4,).

&
&
S Ja: (@4, A y=f(2)) Vv (@€4, A y=f(z)))
="
&

@) yef(4NA,) & Fz€EANA, : y=f(z)

Jz : (€A4,NA, A y=f(z))

Jz: ((a€A4, A 2E4,) A y=f(z))

Jz : (€A, Ay=f(z)) A (€A, N y=f(z)))
(Jz€A, s y=f(x)) A (FzEA, : y=f(z))
y=/(A) A yEf(Ay)

& ye f(A) N f(A4,).

Tt 1L T 070

# o] EAleA FAlo] AREHA] ke e 2] 1.4.7¢] Stk
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& Ty : (WEB, VyEB,) N y=f(z))

e Jy: (WeB Ay=f(2)) vV (WEB, A y=f(z)))
< (FyEB, 1 y=f(z)) v (JYEB, : y=f(x)))

& z€f 1(B) vV aEf ' (B,)

&z (B)US (B

6) x€f Y(B,NB,) & JyEBNB, : y=f(x)
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of tiste] A; < Aojar, 4] jol whst] B, = B W t=
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2o Aow A7VEk = gk, 73| ofRsle] e B Aw

frelao]Bg o] EAlelx el 2 FAWA RE o83t
of, ohele] WolAlt B4vlel FUSH AFHES B 5
X (ZNA0D)/Rell B4, —S—%‘ A A
5] golebd o] A2 el =AAgk FFol "k A
“FA(quotient fieldE Zrokr7] vRATY.

1.14 909 ze Ao t§t] f(z) = f(z)o|2E (2, z)ER
oty & Rt WMot thao® A9 A4 z, yol tisto]
(z, Y ER = fl)=fly) = fly)=fz) = (y, 2)ER
olmZ R tFZolth £o7 A9 94 z, y, 2ol tisi
(z, y)y€R N (y, 2)ER

& fla)=fly) A fly) =F(2)

= f(x) =f(z)

& (z, 2)ER
o|mR R FolZolth wEx R+ FATHAOlh Faw o

714 flz) =fly) ol 525 BAY SXTAZR vFAL &

1.15 WA
U4, :f(UAi)=f<A>
i€l i€l

otk Z f£(4,)9) BT f(A)7} k.

thro® yef(4,), yEf(A) kL ek W ye f(A) o=
2 oy=f(z) z€A7F EAFTE - fi= dojddoln
= 8 o= FYsh @ 24, €A {4, i1}
7} A9 BElolug = jo|u},

o el ie el tiste] f(4,)# o I AEsich

wzb (f(4,) lieT)e f(A) <] Btk

116 (1) yef(A)zhar =t a8d y=f(z)Q z€A7}t &
el a7} AQ] HjQiolBE z < o7} A3} olu f=
THREAPIIER y=f(2) < fla)7} AL t150]
fla)ef(Aa)olrk wbA fa)= f(A) 2] Hfgaolrt.

(2 yef(O)ehar skh 28d y=f(z) Q) z€C7F SAHY,
c7b C8] APIER ¢ < 7} RStk ol fi= SAEEAL
JolER y=f(z) < fle)7F ARSh Wb fle) = £(0) 9
ZdA o]t

117 (D a7} A9 Zu¥adty . T8lal yeB,
(a) < y2har 32k 23W y=f(x) <l 247} A3} o]
Wb eAREAMOIER o= (f0) < £ y) =2
a < zolth. 19 o7} A9 FrfgiolmE o] REAloR
BE =22 A=tk Wby f(a) = f(z) o122 fla)= B9
Zejgzoltt £ols) £7h 7R Ado] BAsue A9 B o
2 WL as) f(a) 9 R wHEA f(a)7} B Srhelh
A o7} A9 ZLLV) HE & 4 9k
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A=f"1(B)2 HO2YS & 5 Sk

(3) b7F €2 AAlelE EA] 1.16-(2)el 2late] f(b) =

o A7 A w3 O f(0) 9] RS
qeg wp o] Frwch

f(C)
aHEL b8k f(b) ©)

4) b7} 2] Adstold b= € AACIEZ ()l 2Jste] f(b)
= f(0) 9 ARk oAl y7t £(0) Q) AL sk 1w
= y)E 9 AAPIER b < 7} AL ) AR
APdolE R f(b) < f(z) =y7F AR S (b)) & £(0) 2
A FolA 7 e Zolmg £(C) 9] Asteltt. ¢9}F f(0)
S uHraL bl f(b) O ATE wHrE o] FHHLh
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7} Asgi) 7 4 BEske duldulSolER
b=f( () <f(f () =a

7 Ho] o < bEhe 7Pe] misolth wlebA flE SARES
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T AS o] Hu, 7} fJeRe] FolE® pi= Bel B
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T Hyh eld 9aE shy gsto] whe Hge A9 i3
FolwA Bel HU /9] 925 7H o] Ak
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1.20 o] BAE FWake WS Felee] Aeje) Falet
of gk A ¥hadel] whebd Fwihth vh=ch of7|ME AEE o
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1 EAS HE F vk AN\ {z,}2 THF] ofHEE A4 g,
e vk AN {z), 2} & 3] oMHER A 28
S Stk AWk oR A9 Ak xy, my, -, 3,0l TISt]
Nzy, @y ooy g fe TR0 oMER Y4 2, S BT
T ek oW {z, InEN}Z AgH oz 2 Hojd oy
AQ] FEAste|a 7R el

qor A HEAR T 7Rl EAg AL 7HdskA) vt
oF A7} frexigdolebd A9 FEARE fEelng A=
TR RS Zhethes ARl Essolt) wbA A=
el

(& THshs vk ) AVF 7R Edeita 7HY
sp. el N oy A AU £ N > A% E
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Woge f:N - w & duidshrolth ol (g o f) N w,) &
HIYgES zhed, 27S Mol sk [9e)e] ARG nel
ate] w, & FEEIERZ (g - f) Hw,) S HAGS 7
Rl om AAsRe] el gl M+1€NojAut
(g o HM+1) 2w, 0)B2 Bgolth, wEbr Ax {3 o]
oftt.
(2) A\ B7} fssolgtar 7Pgskd A < (A\ B)UBEA
T 7 e $REe PR fek o] Hrt o]
2 HpolHE AN\ BE Fag ol
(3) A7} Febxigtolm g 7Rl R2AE SE 7RItk o)
S= B FEAZ 7L st (1ol oate] BE F-atdto)
=3
@ A={a; ay
oW 34 f: AxB — {1, 2, 3, 4, 5,
[y b)) > 28
o7 Aolabd aQlgwae] Fdel oJste] fi= Aot
w9 392 fEHEeIER fo] A9® fa ot ut
24 Ax By 13 ti5sE® Ax BE f3Folrh

s ayt, B={b, by -, b jolgkal sk

. omgi)e

(T W) 4, B7F fd3ol22 4 = w,, B = wl +°]
Sl A% a, b7 EATTE B ¢ AX B > w2
o((m, n)) =bm+n
o7 Aoja ¢t rjeltjgolth WA Ax B ~ w0l
2 AXBE Fe ol
(5) WA ASh B7F B ZRRARE 39E S,
A={q,li€EN}, B={p,|jEN}elg}aL s} ofu] Ax B
Art T AE H5 ol AL AVEH QPR AT 5
Sict.
(ap bl), (ap bg)y (aQa b])y (ap b3), (a27 bg), (aga bl),

b A x By 7R g,
ASt B % shih f@dgeld ASh B R 7R
AR 949 7 AAY = g9} Zorg Ax BE
FAs] 7R ol
A% B7h BF 4389 A9 WA FHas.
(2 ) ASE B7b FMIAIReIR Sh e g
61 A— N, g, B— No| EAaict, oju) 5

¢ AxB— N ¢((m, n)) =230
o s, zeliale FUPel g5l o AU
7} "k & AxBE N& 32339 disste=z 7P ol
o}

1.21  fe2tglz ek e f= Hojdo] Aojm Foo]
2=H0, 1}91 otk & 7+ ac Aol gk fla) 0 Ex
19] k& zheth A% S5 A wek fla) =009 e
8,9 947t ofdar wkek fla) =1°1W ai= 5,8 94Rl Ao

= sk 1w 2} foll thste] AT 5 A9 FEAGe]

ohoolml B ¢z f e 5 20 RRE R (4) 2] Ao
o]c}.
(RFAIEE Z78) T ¢ 2% > ¥ (4)F
o(f) ={acA| fla) =1}
2 AsiAL oAl ¢7F AthAheh-g wolAL,

D fie2, f,€24, f = f20 32 229 £,(0) = £,(0) Q)
bEAZF EAG £ £,9 392 {0, 1}e1m® £ (b) st
£2(b) 5 3l 00]a e s 1o]vh URMYS oA &
o fi(0)=0, f(b)=101k sk 2HE b o(f),
bEG(fy) O1ER ¢(f,) = o(f,) oItk = o= Aidgrolth

@ Sew(A)2tar sk 28 S Aotk oW 5 v
£ 210 EBI ¢(xg) = {aEA|xg=1}=5°12Z ¢ 9]
o| Z¢] ot}

1.22 B,=0Qn[i—1, i) 3=k 4,7 7P g ng 7
of tiste] A4, < Belth I9dl U 4,< U,;B, < Qola Q+
PRI R R U, A, T ol

1.23 (1) g5t
=1 ) (L8] < r=(I4) ~ s=(I12)

= JEJ = JEJS
e (Viel: f(i))€A) N (ViEl: fli))EB)
& Vviel: [fli)eA, A fi)EB)]

& Viel: fi)EAND,

e rellns).

=y
(2) dR8IA] =tk 1={1, 2}o]x
A= {a, b}, A, = {¢, d}, B, = {u, v}, B, = {z, y}
ghal shak &k o714 Az vE duble AR vE 4AE Y
Epdlict. o
IT4,={(a, ¢), (a. @), (b o), (b D},

;I;_[IBZ-,:{(% z), (u, y), (v, x), (v, y)}
olm® |
#((gAi)U(gBi)):AL—M:S
ol

A1U31:{a, b, u, v}, AQUBQ:{(:7 d, =, y}
o|lm g
#(H(AiUBi)):4><4:16

=1
24 AR MG g2k A7IA # JEY 712y A9

& ovla

1.24 A=~ Bolil C~ Dolnz F Audt)$ 7:A— B,
g : C— D7} SR},

(D)3 ¢ : AUC — BUDE

>_El
139
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:O:I:
1z
]
S
i

5

« B npee| A 20|

o ARE I heke] Ael 91o] thE Aol EolA] Fhohz AL BAFLL



if z€4

if z€B

2 et ¢ doidrh-golt
(3 FF ¢ : A9 BPE 2] ze A% st
pla)=fowog!
2 otk oAl ¢7F A h-g9E BolAk.
D 2€AD W] foxog e DO 925 B Axo] he
AZIERE ¢i= & Aeld §holth
@ z,€A° 2,€A° =z =z, 3L 2 1, (c) =
2,(c) ]l c€ C7F EAIRITLE d=g(c) Bkl sk 18H dED
°]3L
o g " )Nd)=(f ° z,)(c)
o x,)(c)
=(f a9 ')d)
o|lBE ¢(z,) # ¢(z,) oItk WEbA ¢z drjdgrolrt.
@ yeEB L 34k w=f" o y o gEal B zEA )L
plx)=fozog'=fofloyogog'=y
otk webA ¢i= flellZ2] Folcth
1.25 (1) 2+ 94 feAPV9: BUCRYE AR9| o)
ojtl F FAAT flpot floiz foll Hslel 242 sl 24
Ci=8

wak 91oe] foeAl f e A YElo] f i BUC— AS

N fB(:I
flw) = {f(

fola

if t€B
if z€C

)
)
o gelaka fiz flshl Agur

A g g s ATVC > AP A%E
¢ f = (fly flp)
2 Aok ¢t drjUrhgolct

@ 2t dx fe (AX B)= CZYE Ax BR2 o), o)
B4 f=(f,, fp)EhL 2 5 ok oWl 2k foll tiske] f,9t

sk &5 f, : C— A} fp 0 B— A7} o4 wjmic
fla) = (fulz), fplx))
2 QoH FF £ C— AX BE G

LERR T

i
o,
o
auj

(AxB)Y > A« B%%

o f (an fB)
2 Aolah ¢ dujrgol).
(3) 7+ 9 fe(AP e cr¥PE APR9) Fgoltt = 7+
ceCell tiat fle)eAPelnh webA f(c)&= BEHE A°)
29| gpolnt. & 7+ beBell diste] (f(c))(b)E Aclt). ol
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