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st f R - R, x— a2,

(i) K im(f)-
BT 2?20, BTy 20, 7718 2 =/ {115 f(2) =y, Bk

im(f) = [0, +o0)
(ii) & 9= floz2, Bl g:[0,2] = R, o — 22,
R im(g): Y4 z € [0,2] Bf, 22 €[0,4], FEik:
im(g) = [0, 4]
I g B B 21,22 €[0,2], H g(a1) = gla2), B af =23, tH]
(21 — 23) (21 + 22) = 0
Mgz, —2o =08 21 +22 =0, F 21 —22=0, N 2, = 25;

Frwr+a =0, HF 21,20 >0, HATH 0 <z +20 =0, NI
zy =22 =0, FIPABRA 1 =22, ¥ g 2T,

% 2 8
B fZY 5 ZF, fn)=n+1; g LT = LY E

{nl Fn>1

1 Fn=1

g(n) =



(i) WEM f BESE: W f(n1) = f(ne), Wng+1=na+1, i ny =no,
I f 2.
IERH g W XHMER m e Z7, FATH m4+1>1, W g(m+1) =
K g S5

(i) 55 fog(n) Fl go f(n):

fo — fg(n {fn—l =n #Hn>1
fa)y=2 #n=1
gof =gn+1)= HHAn+1>1)
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W f: X =Y, SSTCY,
(i) B fTH(SUT) = f7H(S)U fH(T):

r€ ffY(SUT) & flz)e SUT
& fr)eSHif(x)eT
s xe f71(S) s e fHT)
sze TS U

(i) W fHSNT) = f7HS) N f~H(T):

refHSNT) & flz) e SNT
o fr)eS Hf(z)eT
sze f1(S) Hxe YT
ez e fTH(S)NfHT)
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Wy f: X —-Y, AABCX,



(i) UEHA f(AU B) = f(A) U f(B):

ye f(AUB)e3x€ AUB, f(z)=y
sdzeA, fle)=ya{TzeB, fz)=y
e ye f(A)Hye f(B)
<y e f(AUf(B)

(if) WEH f(ANB) € f(A)N f(B):

ye f(ANB)=3xz€ ANB, f(x)=y
=dJzeX, WiitreAreB, H flx)=y
=y € f(A) Hye f(B)
=y € f(A)N f(B)
(ili) 2 f 2, W f(ANB) = f(A)N f(B):
i (i) H1 f(ANB) C f(A) N f(B), MIFRAES:

ye f(ANf(B)=ye f(A) Hye f(B)
= Jx; € A, f(xl):yHHCEzEB, f(ﬂﬂz):y
= f(z1) = f(z2) =y

T f 2, 21 =2, € ANB, ity € f(ANB),
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1. Wiy gtk
w31 (BB REM). & f: X = Y 2D 30758 f 2 RER,
TR B AL -

L AHEYE: X TN e X, Ry e Y i1 y = f(2)

2. Me—Pk: XFHA e X, Ry = flo) Hy = flx), Wy =y,

LA (s SUMHE R HL T . AT IEBRA L
%



1%~ 2 X EIENRXR, X/~ 2tk REX f: X/~ =Y
H f([z]) = g(z), Hrpg: X =Y 2B, W f 2R e AT
THERE z,00 € X, WHER 2 ~ 2, W g(21) = g(22)

B8 1 (REEERIE). & Z 2%, EXRE ~ N a~b HH
NE R S UUS I

f:Z)~—{0,1},  f([n]) = nmod 2
(a) WAL f & RER
(b) UERA f XU
(c) K f ¥l f([n]) =nmod 3, Bl REML? Ma?
T R MU bR AT, FEA SR AT A A R U I R R B IE
BT REN, FEREREEN S FE .
2. WU i B

B 1 (WA HE M ). AT f + X — Y #RATARE—Hh (FE[RI
) MER:
f=iofop

Horr:

o p: X o X/~ ZRBSS (BARBE), FEEDICRMRBILEME, X
B RARENN 21~ 22 & f(21) = f(22)

o X/~ —im(f) 2R, ECh f(2]) = f(=)
o i:im(f) =Y 2UEFWGE, B i(y) =y XTEA y € im(f)
HHA p RS, fORAUN, @ I

ST AMRE AR Fel LIt AR f =
i'oflop/, Fif:

o P X o XS

o fo X = im(f) 2B



o i im(f) - Y R
RAOVEBEEER o0 X/~ — X' (B3 T E A

p(x). FATFRERIUE ¢ 2 REW: W
= f(y)o HME f=10of op W[f5:

EX @ X/~ — XN o([x])
Rlz] =y, Waz~y, B fl2)

(0 () = f(2) = fly) = (F W' (1))

HF R, (0 (2) = (0 (), XK R, BToA ' (2) = p'(y).
I ¢ & REM.

IAELIE @ SRS

SUBEPE: AR o((z]) = (), W p'(z) = p'(y), FTbA F(p'(2)) =
P ), B f@)=f(y), Fike~y, B [2] = [y].

WA : X TEE o' € X7, T o' BT, £74F = € X it p/(z) = 2/,
W2 p(x]) =p'(z) = 2

B S5 Yk A e -

e p'=ypop: MWTHEE 2z X, (pop)(z) =p([z]) =p'(v)

frop: MTHER o] € X/~, (Jop)(lz]) = F'(¥'(x) = f(z) =
)

i

([z]
=it TPIEACE im(f) B Y e, ENTHEE
DR B A TR R T ST S 110 O

SEBL 2 (WIS o). ARERWLS f : X = Y A EN f=ios, H
Hi:



o s: X —im(f) WS, & s(x) = f(z)
o i:im(f) =Y 2EE, ECH i(y) =y
B EAARUE S R
REBY 218 2 (WLt MR R ). 5 f R — R ESCH f(a) = 2%,
(a) B f ISRHESR f=io fop
(b) PR S p AN p, )
(c) BilE f 2R
(d) G f AYH- S5
REWY 2108 3 (EAMUNHI ). W [ X =Y Ml g:Y — Z Z2Bdjf:
(a) Q2R go f /2B, UEH] f 2 HhY
(b) U2 go f 2iEGT, UEW] g W
(c) ZEBIULH g o f IRERISIN g A—sE 2 Hlff
(d) 25BIUEH g o f RIS f A—E RS
(e) # g RS, [ RIS, W f,g BFRHED RS g o f HIBRIEiE.

. (a) A r,20 € X R f(on) = f(o2), A g(f(21)) = 9(f(x2)),
H go f 254, IATE 1 = 2o,

(b) MHERE 2z € Z, 1 gof WS, MAVHBEAAE = € X, (15 9(f(2)) = 2,
MIAFFE y = f(z) €Y, {ifF g(y) = 2, L g 24T

() g R=>REXH glx) =22, M f:RT = R ELH f(z) =,

(d) L.

(e) & f=isofops Ml g=igogop, A& f Al g WIKRHESH. N
gof=isogop,oisofopr. MBIHMSEE, FA1EE p, RS, if
WS, AR RAGE py WS, o RS, AR, T

K h=gopgoisof BRYS, igohops BRI go f HFRIESME.
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B 218 4 (LB R). W A RERHES, P(A) 2HREE (I A
WA TR ) . 5 IERHIE R

x:P(A) = {0,1}*, B x(B), x(B)(a) = {1 nfa € B

0 nfag¢ B
(a) UEHT x 2R
(b) B x HARHE S
(c) W A AWML, FIAXALRIUET] [P(A)| =214
PERA. (a) UEW] x B
FAVHEUEN] x B2 SR SR 5

SUYE: B x(B) = x(C), Hi B,C € A, IBAXTALRE a € 4,
A x(B)(a) = x(C)(a). M x BIEXL, XHFHT:

a€eBsael

Ht B=C, FrA x 25

WG & f e {0, 13 RATEmE (B f: A — {0,1}) . EXEH
B={a€c Al f(a)=1}. H2XTHEE ac A, f:

W(B)(a) = {1 mfaeB {1 WA f(a) =1 _

a

0 W%a¢B |0 WHS(a) =0
It x(B) = f, FrbA x 25T,
HT x BN XOEW S, B,
(b) Gk x Wbk
PR S ARME A e B, ALY f - X — Y I RAM iR :
f=iofop
Horr:

o p: X — X/~ ZERIMYS, HPEMKR ~ ELH 21 ~ 20 &
f(z1) = f(x2)



o [ X/~ —im(f) 2R, ECH f(2]) = f(x)
o icim(f) = Y Z2UEW, B i(y) = y MITA y € im(f)

SF x : P(A) — {0,134, FATH:

o HMAFR: B~C e x(B)=x(C)o T x 2RI, EDEMK
ZE LW, Bl B~ C M4HALY B=C. HIL, FE PA)/~
5 P(A) nIRAE RS,

o THBLHS p: P(A) = P(A)/~ Shp L@ fH G MU RN, R
T4 B Wi HEM [B] = {B}.

o T x R, im(y) = {0, 1}4,

o WUt x : P(A)/~ — {0,1}* 3CH x([B]) = x(B). #H¥F [B] =
{B}, X%br itz x A5,

o AEWGT i {0,134 — {0, 1} RIEFWGT.

RIE, X e -

K
o p:P(A) = P(A)/~ 27 JLTESE Hcst
o X:P(A)/~ = {0, 1} XU (5205 B2 x A H)
o {0, 1} — {0, 1} ZE st

T x BLRRUN, HinEN R FIL” /Y, B b et
LTSVE TR

(c) FUHEAEERIED] [P(4)] = 214
T x: PA) = {0,134 23U, kA4
P(A)] = {0, 1}4]
i {0,134 JEA A 2] {0, 1} WA sRA AT, th A AT REE D

Al =n, IP4:
{0, 1} =27

AT A HgEEAICER, BREMET AR 0 80 1, FrDAA 2" FRmlfE.



PR :
[P =24

O

1. BIEE A TR, XAEXIRINGL, I HAT MR To R AR AL 0
TS R, W LEES A, TTICARERICR, JATEA:

P(a) =24

VEWY 18 5 (FIBLSHIZHERR). % f: X — Y 2B, ~ 2 X RS
Ao AEWIAF i 4 -

(a) LW F: X/~ — Y (00 f = For, Hhm: X » X/~ BHA
e 7

(b) WTAEE z1,20 € X, MR x1 ~ 2o, W f(21) = f(22)
I H YA R B, f MR

BB FATIEW] (a) A1 (b) %4

BRI (a) BOL, BIFFHE [ X/~ = Y fif3 f = for. R ay, 00 € X
Hoay ~ g, W om(e) =7(x)e TR f(21) = f(m(21)) = fm(22)) = f22)s
Rt (b) BT,

Rz, B (b) ior. BATEN f: X/~ =Y R TSN
X [z] € X/~, Xf_([]) f(@). BT (b) Wor, fWE (=] = [y, W
z~y, FIDA flo) = fly), HE f BREM. B8, T8 reX, &
f(m(x)) = f([]) = f(z), FiPA f=fom. HIL (a) BT

BUZEIE A ME— M. BEA BT fi fo 0 X/~ = Y #BERE f =
fiom= foorm, WXTALHE [2] € X/~, BUREIC z € [z], H fi([z]) =
f(@) = fo[z])s FIPA fi = foo BHIE [ RRME—FIZEM.
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