Part 1I1. B{&

H:H sk
201345 H 11 H, 2019 4£8 H 26 H

(LEOLEHTDHERZ T 0D/ —FLEE)IILLHH-T), 7XFAPEL TS ITIEE
FPEFHBAT DR EEZTCOETN, BEICREEA) EEZTRLTVWET, — £dh.
CHUSEHAD M Z LD FWERTd 4,

HHIHIZ TRHE BHTRLITINE, ZHUIRRNCSREBDIH > TRBMENTIEEEZ 9 22K 6
WDHDHEDT, AFxy 7L THVWEYA,

H R
1 RUsHIC 1
2 Efeabh 2
2.1 B R, M AESOEE 2
2.2 HERBAFOBBAEGHRERART 5
2.3 MARBIROB] . . . 6
3 BHE&K 7
4 H5, 25, 85 8
5 HEH& 13
6 HIAESOHREER 15
T J37 21
A BOBEE 22
B #E§ (&L\FiEA) 25
C f:X—=>Y DY OFUHZ 28

1 ELU®IC

H£H5 EHBIE, BROBAITE > T, Wiliz 2 TEEME LS 25, B4 (a mapping, a
map) &) DI, P BELTESBEE (function) 24 L (?) —#ILL 7@ TH %,
KHEHIZE > T, BUSNDb D2 2 L) I Z —BRILL 7 b DNE/RTH %,

WiIRKIE, 208, ZOHDT7FY TLEEISDNELL ., 22123 ECTEVW—T, vtz 7y 7
VEWTHSDLET,




RH#IIE&THS
BERICIE (BREFTSED) UMD DHHS

Bl 1.1 (CABDBER) X={ AL — - V=R 9%} Y ={a—VvA—T AZi}
DEGELTUREL TS (L, AL—, S—FY—R, I RHHIEIMHELRS) LREL T,

fAVv—)=a—vZ2=7 f(E—FrV—R)=a—VvA=7, [f(I%IH) =sZIt
ET5E. BB X Y PEES, =

RK 1.2 (BAHEVWSSEZLETCHLEVWERTES DB D — HEXTRE) Hid. BiE
DREEDEEED T F A b TlE, BABDERICOWT, RO ODIVENH 5,

(1) BI%UE (BRI BN T FLOEE L W) Rl AEHRTH 5,
(ZU2Ick3 i E?, BB EBBICHELLZEGHRDIETH D, )

(2) BUBCE AR & R ARTDSE S 2T, 57 AL bOTH D, FRBROEBIHOEET
B THRIBE S,

COMBETHRA L HRBE (B 1) TIE. 1) DMEER->TWwE, ZOXETH, 20T
Bxl5,

B TORE. BAR N
S DEBBEIE, BEBETEZ G (5 L), L LERER, R, AR DS
w35,

Fix, GHIZ, DETEESEARTHZI N TH I L H D, REFEDD LD DH
BIETIE, ZOZEZREL TEDIPNTVLIGAHEDH D,

y

w (% = PR

5 \T-:laj:t o |‘*r\?;‘? \J
_

A NS

——

B 1: SO h 5 K)o TR L (—IRE DY THHT %)

2 EfeAh

2.1 Ef, TRE, &, EEOER

EEEACLEROBRNZER L, LoD Il wEEOLNIOTHEDLLICLT (R
H24), TITIE, FTRENEREZABRS,

2function 1. ASRIFEE & VW IREPIEL VDL ZH) T, B E VI DM TFRDEZFITT, ZIH\0)
BREZBRbLONELST B E, TBUCED S, BATDIE, DEWILDITLEI, TAHAEEA,
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XEYREGLETD, fORX DY NODERTHLLEIF, X DELAD (fEED) #HE ¢
WS LT, Y OHEFE f(o) BE—DEELI LRV,
FRX LY ~DERTHEIEE, 1 XY, 550k X LYy e,

PPRHOORIZIE, X 25 Y ODHFANDER, LIFVHTbdH 5,

"fX oY) % TX oY ~DER f mm«\%% b4,
TODEBR f1: X1 -V b fr: Xo s Yo BEL W E

(X1 =Xo) A (V1 = Y2) A (Vo € X3) fi(x) = fa(2))

DO EZF I3,

fle)y D2 &%, fI2k 5 2 DR (the image of z under f), f D z 2T 5B (the mapping
value at ) EFRS, WEETIE, f(z) &2 “f of 27 &

fIRED 2Dy ltIBT A2 E%2, fra—ny EBRT, fra—yld, y=f(z) EEALE
WRTH %,

X #E/ f OFFE (the domain of f, the domain of definition of f) & o fHICHRI,
WS, source set M E LRI bbb, (BHBRTNAF 3] Tk, X | 4{, U%Efzjc\,)
2\, )

ETAD, Y ITIFES L 4TI 0, ﬁﬂi(th%[]) T, Y DZER TfOLA Y
Yy EMEATW A3, range [FLA N TN T 2 EBOFRGEICS IO LVWEEL DT, ZOMHE
TEEHLZY, COEETRY D2 Lz Tf o, LRI EIZLTEL, L4 VP
LTHIRICLTH, COBRONTHNTZFEIDEIECGEIZ, TCOY Ol E% f
DOOEMEZ EIZLET) LMo TR,

X DIEEDEHITEAS A KL T,
fA) ={y|FreAd)y=Ffla)} (ST {f(x)|ze A} LLEI)
EEE, AD fI2X 2, (the image of A under f) EWES, K, EFBE X O fI2k 2K
fX)={y|FreX)y=f(x)} (I {f(z)|zeX} &bHE)

DT EIFHIT f DR (the image of f) & 5\ IE f DfEIK (the range of f) &W-5,
RSB T ESBBOMEIRIE, BIB2ER AL LIGE, CITEMERE—ET2LE
A TRV,
il 3 a4 e R D %

fOEE =fOB=FfIckd X DF = f(X) ={f(z) | z € X} = Image([).

EE 2.1 (lOWER) fE2EREEHINED, R X, K Y, WIS f, 3o0fE F L
DTEREEZLTBREG, I TR i L LrHOTuARLTH, X LY 2MIThsh
DERBFOT RS (BE-OTVDE) EEZLZRETHS, =

3ZDIBL Y, =Yy ZERL WD H 2, B2 IXH - =K (2],

1HEEDGAE, domain (EFR) ISHIE L 72 codomain (FWTERT E R ?2) RN T2 L9 TH
% (target set & WIS H H 508, T source set EXIZHRDEDTHA)), HAFETIE, AP ¥ —LFZ
55000, REGL VI DDH LD, CHIRIREAGENICAZFET, 77 7052 T 550 R b
%i DI, EEEHEBAbARVE I Oo

AT T G)Eg%(@fﬁiﬁ%*&)ij B0t &, AFATHOLEMZEZLLTHoTDTEHDT,

WLT%% EHEICIERZE A 0od Litkv, RYEOHATHINE S AITEATH> T, BEZED LEMHTIX
B, 2EDHIZIF1<y<2THNUL, {yeR|1<y<2} LHFELIRETH %,
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Bl 2.2 (BfrERXDcETREW — BRBIATAUEGIERINDIILEH D) Z1Ul
BEEE (B 1) IKH25DTT, X ={1,2,3}, Y ={4,5} DELEE, f: X -Y ZTXRTK
DEI, x=1,2,3 1023 f(z) ZIWETIE f PEE S, RD8D f; (j=1,2,---,8) »3
H5,

Fi) 1 fi2) | fi3)
1 4 4 4
2 4 4 5)
3 4 ) 4
4 4 ) 5)
) ) 4 4
6 ) 4 5)
7 ) ) 4
8 ) ) 5)

i Z X
f(1)=4, f(2)=4, [f(3)=5.
g(z) =max{zr+24} Tg: X - Y ZEDB L

g(1) =max{1+2,4} =4, ¢(2) =max{2+2,4} =4, ¢(3) =max{3+2,4} =5.

ha):=["] Th: X Y ZiEDD L

h(1) = {g} _4 h(2) = [g] —4 B3 = {19} 5.

FEIR. fa, g, b 1Z, AREEL O
fo=g=h.

GEORSE ETER L2 X9 I, ERI X, BIRY, FROMD 3 002 h T —8T 5 2
LT f(2) BEETBRD KT ST L TEAVC LICHEET S (2525 f B, folz) O
ATHEATOLAY), =

Rk 2.3 (BREBAW?) KL, X OFLADEHE ¢ 2, Y DLE—D2DEFITHIGSH 5 il
DIEZ, X oY ~NOEHREV) LFHWTIAPCE (IASEETHZBLE S I LR
bot), LL THHAL 332 HEELQLEVWERETH L, ERIFEZTHS, TR &,
BIZIFAD L) IZ, 2RO 7DDFIHZHMEICHHAL 72boD Z L7, ¢TSS
BE2H 5, LrL, #Hl () PERLS>THHUERIERINIGERH L, L)L
X, BREBAZDOLDEZEZZXRETIERV, EWHZ LILR D,

zEENNC, BEPEEF 5 L3> ThH, THADH 22 o HAIZEH T EvwH Yy
ALK ZOoNBOEEDH L ERERL B, FlZ2 XMy AEAoMETIE, (21
FBIBTH B) D—RHNITHIET 20, 2Nz BRI TE S I LIEIATRETH S, L)
RMDFEFHIZLIFLIEDH S, m

R 24 (BEDEEICLDIERDER) LOFGBROERITOPICHBEIRTH 5, FIFHNRD
g, fHZMAT, XD X)) ICERZEERT 5,



77 7k 2 RDER ~
2ODZETRHRVES X LY OEBEES X xY OWTEE f 2
i) VzeX)(FyeY) (z,y)ef. (LED zIZHIET S yBFET D)

(ll) (‘v’(xl,yl) S f) (V(ZL‘Q,yg) € f) T1 =Ty = Y1 = Ya. <—O® T 0:5@)7[53‘% Yy X1
Lda7e\s)

Zi7-FEE f 2 XDOY NOEREND, 2 e X ITNLT (v,y)ef &b yeY
\f:hﬁ—%%mﬁﬁ?%)%f@)&%?o

J
COEERD f(CXXY)IZ, WOWREBDTF77THb, 77 7 3EEHDT, TTILY
ATZEAICET 2505 Tl 92 2 &2k S, o

2.2 ERBEOEBEEHREHLT
L @R TlE, flo)=2 OX, ZFHOT Tf(2) BB TH 2, £5H) T L%, HEDIC
BRAD z ITRLT, 120D f(z) BWEZE 5,

2. f(x) =2 DA DB L E, ZRITMAT, ERE X, KK Y 2EOUIEHR L Bk
5,

(a) X FHETIN TRV L% VR, ZOHAIE, X 2 f(r) PERZRO X I &
TRTCOEE « DEEGLT S, DPAIHS L,

(D) VIZDOWTRERINTWE I LIZEN, BROEREZ T 57010 Y PR
f. f o2 EDL Y ZERXFX L0, f OERZRET 203 HELSALH 5
D3, I f(z) eRTHEDH, ENHATY =R LLTEIFITR,

ERECFOBIEC . X LY 2fREETUE, TR (ZoHEREETO) BBk 5,

Bl 2.5 LFTOTRTTY =R £7 3,

f(x) =22 +20+3, HEPICVr e RISHLT f(z) eR, X =R ETHUIOK (B f: X - Y
HES NLT).

fle) = T RIS Ve € R\ {0} XL T f() € R, X = R\ {0} & THIZOK

f(x) =z, HEDITVz € [0,00) IR LT f(z) €R, X =[0,00) & F I OK.

f(z) =logz, HENPIZ Vr € (0,00) IZH LT f(z) € R, X = (0,00) & T T OK.

1 (x>0
fz)=2 0 (z=0). 2 X=R
-1 (x<0)

EFBII R 2R REVES L VIR IL—IL (7) THhRD T2, =

AR 2.6 &IH Y O HITIZHBEED H 255 03% D5, EIIE 1 DICEE 5, EREAT
y M ZRD L) LW EIEZHH-7, =

BIE L 13 ? S OBEREE (hE (1)) D5,
BHERER (D1E) T, ERE X & #®BY B RY OPHLEESTHIBODI L

(ERBUI AT, #IEZT RY OETHEEL T 5. DF DV EROMEPEE 7 3E~7 P LT
HLLOICBBEMES, L)t bH B, )

bt



2.3 BRIEBEHOH

Bl 2.7 (BEFEEHR) X 222 THRVERLTLLE, idy: X - X Zidy(z) =2 (z € X) TE
D5, Iz X OEFEE (the identity mapping of X) L5, =

il 2.8 (Dirichlet DBEH) f: R — R,

)1 (zeQ)
ﬂ>_{0<xeme

BIZE f(1) =1, f(1/2) =1, f(v2) =0, f(x) =0. 2O f % Dirichlet DB L L3, m

Bl 29 (B®) X,V BMEETHLLE, HEES X xY BIERTE 2,
pri: X XY — X, pry(z,y) = x.
pry: X XY =Y, pry(z,y) = y.

LeZw
I 12, pr; B3R jETEZMO T ERTH S, 2L X ~OHF. ¥ ~DOHY LW
S m

B 2.10 (R> D1 REH) a, b,c,dc R ETHLEE, [R2Z S R2EZUTDXIICED D,

flzy)=(2",y") £ LT,
x a b x
()= (5)C)

COWIBELL fERZD1IREBREV), ad—bc#0 D EE, HEHMZEMRT, B2
T, ZAEE AT (PERIENEI, AR, Friedkz FEeficss, aas
IR > TH, Aol ) ol FHAZ2@E2ERICET 2B R trsdH 5, u

Bl 1.ad—bc#A0DLE, f:R? > (z,y) = (ax +by,cx +dy) € R? 3EHHNTH LI L %
Ny

Bl 2.11 X = FHNOZABEEDOES Y =R, f(A) = ADmHME, LT, f: X =Y »
TE5, m

Bl 2.12 (M%) C*(R;R) Z R 25 R ~D C D (MR FIRER) BBD kL T 5,
X =C*[R;R), Y :=C*R;R), D: X =YV 3

D(f)y=f" (feX)

TEES, 2L f1F f OEEKETS, m

Bl 2.13 (EfEER) X,V 3R THRVEHRT, ceY LT2LE, [ XY %
fle)=c (zeX)

TEDZ, ZDkI % f & EEEM (constant map), EHEMHK LTS, =

Bl 2.14 (FFIERE) X BRTHVES ACX LT2LE xi: X >R %2

{1 (z € A)

@ =1, (z € X\ A)

TEDS, 2D ya 2 A ODFFMERE (the characteristic function of A) ¥ 7 |3 EFREIEL &
BN



Bl 215 (BEEH) X CY DLE, i X - Y Zi(x) =z (r € X) TEDS, 2D i %
EHIDBALRZE D

BEER (the inclusion map) EMES, m

M 2. % 2.7~2.15 DEMRDEEIIAH2E Z X,

Bl 2.16 (#31) EES

A1,0A2,+ ,Qp, """

i, N5 R ~DEH
f*N—=R, f(n)=a, (neN)

ERZEYS. m

3 BRE&
A RBEB O 2 HRICEBRICOIEETE 5,

-
EX 31 (BRER) [ X =Y, 00 Y 2 Z LTHLE,

W) =g(f(x)) (z€X)

Th: X > ZPEDons (BEAWZMNZHZ ), CDO L%z f L g DA (the compo-
sition of f and g), & %\ IFBREKBR (the composite mapping) EMF, go f TET:

gof: X =2, (gof)(z)=g(f(z)) (ze€X).
N = )
n ]
Ki% gof ZHUZ gf £ELSZEbHD, $7 fofo-of &2 P EFESZLELH D, C
DHBFETIZ, ZIHVIHIAFIFHEDL LR,

MRE 3.2 (ARERICEIZIHEER) (X =Y, .Y 2 Z h: Z W ETBLE,

ho(gof)=(hog)of.

GEER gof: X > Z T, (gof)(x)=9g(f(z)) (r€X) THB, WAIT ho(gof): X =W
T,

(ho(ge f))(x)=h((ge f)(z))=h(g(f(x)).
—Ji. hog:Y =W T, (hog)(y)="h(g(y)) (yeY) TH%, WZAIZ (hog)of: X =W
<.

((hog)o f)(x) = (hog)(f(x)) = h(g(f(x))).
DRI, ho(gof) & (hog)of Tk, ik, ik, ERMICET %% DEEDR, 21
ZNEHEL VDT, ho(gof)=(hog)of. m
Ml 3. f: X—>Y &95LE,

feoidx =f, idyof=/f

DR VD LRI,



4 B, 25, £HE

/E% 4.1 (B, 254, £H5H) h

Al ®
(i) f: X =Y DSBS} (an injection, B3 injective) & %\ 13 1 (one to one) T

(1) (Vo € X)(Va' € X)  (zv#2" = f(x) # f(2'))
BEOVIDZ EERE D,

AL ®
(i) f: X — Y D85 (a surjection, B4 surjective) & % 13 EADER (an onto
mapping, onto) TdH % & I,

() (VyeY)(FzeX) y=f()
B DD EZE I,

(iii) f: X - Y ’2HHDH 2 0T (a bijection, BT bijective) & 50k 1% 1
¥t (one-to-one correspondence) TH % &k, f BEHP OB THL I LE2F I,

y
M 4. (1) f: X =V 23 Thu L 2mBllTRbE, (2) [ X >V 22N ThLD
& 2w TRbYE,

g (1) 1

(Ve e X)(Va' e X :x #£2")  f(x) # f(2)
EESZELHKRD, . ZOEM (1) 1

Vexe X)(V2' e X) (f(z)=f(2)) = ax=2)

LAMETH % (x # 2 = f(z) # f(2/) DAHEIZ. f(z)=f@) = z=2" THEDH),
M (0) 1&
Y = f(X)

ELHEIT D, EEE (IS f(X) CY DD DT EICERT U
(VyeY)FreX) y=[f(z) & YC/[fX)
& Y = f(X).
2 CTIEMATHHT %,
o GURDSHHITH B L1Z, 1 DD 2O EDORDBHZ > TwARWWI &,
o BEEFTHD LIZ, TRTOMNIEPRZ >TWn5B T L,

RHK 4.2 ( DFEHA) HAOEKTIE, o/ 2 T2y 7R ¥y o, LithDE@EL s, B
RDOWFETIE “x prime” TZv 7 X 7544, LGHEOVBE@ETH S, ¥ v a (dash) &
k. A 7 X RWEEE <7 (en-dash), “—7 (em-dash) D2 EE2F I (ZDDDF vy
> 2 DG IIRREEE L v RIS R 2 10 ),

T2 EIFDEE1835 ¥y va b itk

Shttps://www.ytv.co.jp/announce/kotoba/back/1801-1900/1831.html
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POAIE, ¥y say & NEEEE, | THFERL I —y 19854 11 H5, p. 13

IZH BRREFE L WEDBEH > TS &b, (AR, HWIEEE (England Tfi>TWw2%D) T
X, dash EFEAZL LWV, EWVWIHIDRFEIHTHIILAERADND>7%DT, MEHRKL, n

Bl 4.3 X = H 2R CTOIBERLEDOLERE, [ X - R, f(x) =94 2 DFEHRS LT3
LE, fIREHETHS, (bLZI)ThVE, EI)PLEICHAUAERTVRSN TS I LI
%%, TNTIRHEFBEORHAZRLI RO T, BHEICH S X ) ICOTHBI3T, )m

Bl 4.4 (PEBERGS XS FHih LoOXME I TERI NI FEEMEEEE f: 1 — R 25, it
FEITH % L%

(Voy € X)(Vag € X) (21 < 9 = fla1) < f(a2))
Gl 2B ). T, f PREHFWDTH 5 L 13
(Voy € X)(Vao € X) (21 < 9 = fla1) > f(2))
2T L2 E .
PEFEHGMBI R, BRI BRI HH TH 5, PIZIL [ R - R, f(z) =23 FHHFNTDH
%5, m
F 5. PGB TH 5 2 L 2R, (&L p. 23)
6. f: R— R, f(z) =2 IIRBEHFAEINTH 2 2 & 2R, (%3 p. 23)
Bl 4.5 fi, fo, f5, f1 ZAT DX D ITEET 5,
e f1:R—=R, fi(x) =22
o f2:[0,00) = R, fo(x) = 2?
o fs: R —=1[0,00), fa(x) =
® f1:]0,00) = [0,00), fu(x) =

fi BHESTRV, FEE v =12 =1 LB LE, v £ D fi(z) = fi(z)) DIED L
D, FRRICL T, f3 SHEHTIEZR,

—Ji. fo IZHINTH D, FEEE, fi(r) =22 >0 (z € (0,00)) THED6, f 13 ]0,00) TH
HHEFPEMTH 2D T, B TH 2, FARICL T, f1 BHHTH 5,

fi FEETHRG, FHEE y= -1 EELLEE, ye R THY, FED 2 € R ITHL T,
file)=2>>0>-1=y TH S5, fi(z)#y. FEERIILT, fo SEFTIEIR,

—TJi. f3 I32HTH 5, %Kﬁrx [ )CE@‘%Ei‘@y ICRLT, 2=y B L,

r€[0,00) CRTHH. f3(x) = ( ) =y. FAKICLT, fu bEHTH S,
FLHBH L,
BA% | B | A | G
folox ] x X
f2 O X X
E X O X
fr | O] O O

E%%, =



Bl 4.6 o X ZETHVWELSLETS, HEER idy: X - X IEHHTH S,

%IZ%E\ X1, € X OCNL"C\ ldx(.’Kl) = ldx(.’[2> 7;60;?\ 1 = X2 ﬁ)&bj/)@f\ ldX
TN TH 5,

¥, FREDO ye X IIHLT, 2=y £BLE, 2€e X THY, idy(z)=2=y TH

PLED S, idy ZEHSTH 2,
e PAXCY ET2LE, WEER: X - Y BHHNTH S,
o HTHRVEA X, YV ITHL T, HHEHEZE pry: X xY - X I32HTH S, =

ROEHGEARINTSH 5, B E ZE, (6) DEEEFLICLTHEY (L2l (5)
ETHEMTE L),

KEE4J(%&E@£¥%E~é%ﬁ)ﬁxz»ngﬂh+2kﬁéo h

(1) f & g PHERSIE, gof IZHETHS,

(2) f & g BREEBIE. gof BRETHS,

(3) f & g PRMBIESIZ. go f IZRHHTH 2.,
(4) go f BHEESIZ, [ HHETH S,

(5) go f BEHEBIE, g ZEHTH D,

(6) go f BHEHTY, g X & IARS AL,

(7) go f BEHTY, f 4L BRS 2w,

(8) go f DHEHND [ AL SIE, g RHEHTH B,
(9) go f DA g BHBESIE. fIRAHTSH 2.

J

slEEA

(1) f&gDPRPFERET S, 0,2/ € X W #£2 2l T3, fVPHEHTHE06
f(x) # f(2'). g BWHEHTH D6 g(f(x) #9(f(2)). THhDE go f(z) #go f(a'). W
ZIZ go f ITHHTH 5,

CIIEERA) f & g DY EIRET %, 2,2/ € X DY go f(x) = go f(2') 22T ET 5,
g(f(@)=g(f(z)) THEPL, g BHEFTHLDT f(x) = f(2'). 7 f BHEHETH S
DTrx=a. WA go fITHFITH 5,

(2 f & gD ENET D, TED 2 ZITRHLT, g BERTHLI LS., gy) =2
Zii7z T yeY BWEET 5, fOERHTHL I L6, f(r) =y Zili7T v e X DMTE
T2, ZDLE,

go flx)=g(f(z)) =g (y) ==
WZIT go f IZEHTH S,

(3) f & g BDEHHEIRET 2, go f IF (1) »SHE, (2) »o2HTHZ DT, LT

b5,

10



(4) gof DHHPLARET %, z,2 € X 2% f(x) = f(2!) ZWi7c T ET 5, gof(xr)=g(f(z)) =
g(f(a))=go f(a). gof DHINTH I 6, x =12 WAIT fITHEHFTH 5,
(AIEERR) go f SRS ERET 2, 2,2/ € X DD £ o ZWwilc$T & T 5, THIET f(x) #
f@) Z2RZH, bLY fla) = f(o)) DRV E>7ET 2L, go f(z) = g(f(x)) =
g(f(@") =go f(a). gof VHNTHEI LG, =0 TNEFETHS, DRI
Flx) # f(a') THE, WA f IZHHTH 2.

(5) gof WK EKRET %, EED 2 Z ITNLT, $% 2 X DEEL T, 2=go f(2)
DD LD, TDOEE, y:=f(z) EBE, yeY THD,

WZIT g IZEHTH S,

G Y 5 ZREDDE, gof: X 52, gof(1)=1Thb, gof ZHEHTHLL, gl
HET20,

(7) (6) EMUEGKHIE RS, X = {1}, Y = {-1,1}, Z = {1}, f(1) =1, g(1) = 1,
g(=1)=1&,LT, [ X=>Y, Y 5 ZZ2EDDLE, gof: X > Z, gof(l)=1Tb
%, gof 3B TH 5D, fITEH TR,

(8) go f DHHDD fIIEHEIRET %, y,y €Y Dy £y ZiiTET 5, fBEHFT
HDED6. flr)y=y 2D fl@) =y ZhilT v,2' € X BEET S, y#£y THHID S,
£ TH2, gof BHETHZH 5, go f(x) #£go f(a!). ThDD

go f(z) #go f(a') =g (f(@)) =9().

Nat
—~
<
SN—
I
Na}
—~
~
—~~
8
SN—
SN—
I

WZIC g IEHETH B,
(AIRERH) g o f D3R f IZRN EIRET 5, y,v/ €Y 28 g(y) = g(y) ZMiZz T & T
Bo [ BRHTHB DS, f(o)=y, [() =y ZWrT .0 € X DIFET 5, D
EE,

go f(x)=g(f(x) =9(y) =g9¥) = g (f(2) =go f(a).
gof BHHETHEDE, z=a. WAL y=f(z)=f(a') =y. WAL g FHHTH 3,

(9) gof DIRHDD g TP ERET 5, FED ye YV IIHL T, 2=¢9(y) EB L, z2€ 7
ThHb, gof WERHTHLIDOE, go f(r)=2 2T v e X DHEHET S, TDOLE,
g(f(x)=2=g(y) THHD, g WHEFTHEH06, flz)=y. WA [ ITBHFTDH 5,

Bl 7. ROBEEIZ, X 26 Y "NDEGHZTXTRD, 20 bHETHI D, 2HTDH
565D, EHHETH DL DODEEERD K,

(1) X =1{1,2,3}, Y = {4,5,6} (2) X ={1,2,3}, Y = {4,5} (3) X ={1,2}, YV =
{4,5,6}

[ 8. gof BHHTHD, 2D f BEETHVLASIE, g BEHTREZR LI L2RYE,
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& SHHELERDER

(2 CIREBEIBIIC AR D IUTEET 295, Ay b T2 T LI 2 A A X Lo 4
DERITBEEHS, )

FILR D AEHIR D L0,

4 N
iR 4.8 (ARESOHDOE&RO2H 1, BH) X, vV BWEREATHEI L T2, X &
Y DEZFOEEZ ZNZN |X|, Y| £FHLS, TDLEE, DITD (1)-(4) 23K 7D,

(1) X 6 Y ~OHRAVBEFEET S < |X| <Y
(2) X 6 Y ~ORRVBEET S < |X| > Y]
(3) X 6 Y ~OZRHRVBIET 5 < |X| =[]

4) 1 X|=|Y|%61F, RO, f: X - Y IZ20T, BT (i), (i), (i) &AW IZF

(i) f BHEKNTH S, (i) f3EHTHS, (i) [ IZEHHTDH S,

)
SEEH =X, m=Y|, X ={z1, -z}, Y ={y1, - ,ym} EBL (ENZTN, DD
DHEFZH H VIR ),

(1) f: X =Y BHEGFTHIUL, f(r;) (1<i<n) BEDTOHMHELD, {f(z)|1 <i<n}C
Y TH2006, BEOMEBZEL T |X|=n<|Y|. #iZn<m ET3E, f(z) =y
(1<i<n) EBLILET, XY 2ERTDE, fIFESFLERS,

(2) f: X =YV 22ETHNE, {f(x;)|1<i<n} =Y THEH, |[X|=n>|Y| &
Wn>m &E95E, flr) =y (1<i<m), fla) =11 (m<j<n) £BLIET,
XY ZERTLE, flIFER2,

(3) X 25 Y NORHPVBEAETIUL, (1) 226 | X| < |Y], (2) 226 |X|> Y| THDI05H
X|=|Y]. #|X|=Y] £ET5LE, (1) 226 X 226 Y ~OHH f DEET 5, (3) »
5 fIIEHHETH 5,

(4) (i) & (i) ZREIER (20K & (1)=(iii) & (i)=(iii) PE»rNn2),
[ X Y DR ET S, f(o) (1 <i<n) PHELRZDT, [{f(z;) |1 <i<n}|=n1&
EPSZND |V ICELS {f(z) |1 <i<n} CY THEDPS, {f(x;)|1<i<n}=Y.
WZIT fIERHNTH S,
—Ti. [ X oY BREET S, {f(z)1<i<n} =Y. REPS n=|Y| THZH95,
flz) (1<i<n) ZEDTDOHHWICHEZLRZ Z L0015, WA fIZHNTHS, »

12



4 . N
Wl 4.9 (8F: BEABN—Y3Y) X, Y BF K LoRRIOIEEMTH S LT 2,
ERIOXTLE ZNZ dim X, dimY & &FH <,

(1) X 26 Y ~OHRLPEGEERPFET 5 < dim X <dimY.
(2) X 226 Y "R G GERPFET 5 < dim X > dimY.
(3) X 6 Y "ORBRLBILEBRVBFET 5 & dm X =dimY.

(4) dmX =dimY %56 1E, FEEOMEGH f: X - Y IZOwT, LTNRFAETH %,
(i) f 1x¥FTh 5, (i) f 3 THE, (i) f TR TH S,

5 WER

RSB U B R L ATH S I, 2NE—RHLL 2 OBWMERTH 5.

EE 5.1 (BER) [ X =V, 00 Y - XDBHDHLE, gb f OBEEKTH S LI,
gof:idX N fogzldy

DR TDOZ EHR VT,

Bl 5.2 (FAEI—B) f:[0,00) = [0,00), f(x) = 22 (z € [0,00)), g: [0,00] — [0,00),
g(y) =y (y€0,00) £T5EE, gof:]0,00) = [0,00), go f:[0,00) = [0,00), T5IT

go f(z)=g(f(2)) = Va2 =z (z€[0,00)),

fog)=flow) =K"=y (ye0,00)).
WZIZ go f=idjpee), fog=lidjpe). WA g=f"" m

g 5.3 (EEGRBEEINIEELESN) 58 [ X -V OHEEBFET 24013, f 13
EHBTH 5,

BEEA  MHAEGRII AR TH S T EITHEEL L),
gof=idxy DVHETH AL Z 06, fIFHHTH S,
fog=idy BEFTHL I L6, fI3EHTH S,
W2 fIZEHSHTHS, =

[ﬁﬁ% 5.4 (BEHO—BM) f: X - Y OWEHRIZ, HFELTH 1Ok, ]

BB Y = X, h: Y = X D3EBIC f OWBRET B,
fog=idy = foh THZD6, LED ycY IZXLT

fl9(y) = fogly) =idy(y) =y =idy(y) = foh(y) = f (h(y)).

fIEHEFTH 05 g(y) =h(y). WA g=h. =
1 ODEB/R f OWMBMRIZTZFE 1O L2 0DT, 2NE2RTILTZ2ED S LENTH 3,
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[7@% 5.5 EEROEE) f: X = Y OWEEIHET 2 L 5, 2OWMEHE [ -ﬁ%m]

WA 5.6 f: X =Y OWER fFLHEETLEE, [T f1 OWEHRTH 5.
(F) =1

SFER g =f1 EBE, ¢ Y 2 X THD,

gof:idX A fog:idy.

T f DS g DMBERTHL Z L 2R LTV 5,

B (=) y=f(z) BolX

f@)=f(fy)=fof ' (y) =idy(y) =ym

[ﬁ%58]¥X—H/ﬁé$%E%H\f@ﬁgﬁﬁﬁﬁ?%o ]

B RO yeY ITNLT, fPEHETHLI L6, HD 2 X DHFEL Ty = f(z)
DIK D 3D,
CDEI e B—HWEE S, EBE /e X, y=f(a/) T35

f@)=y=f@)

THHD, fIFHFNTH 5026 x = BEIPNS,

ZITgly) =2 LT, Y =X ZEDLZ LK,

gof =idxy DD D, Effz e X LT5LZE, y=f(z) B L, g DEEITLD
gly) =x. WZIZ g(f(x)) =2. @RI go f =idy.

fog=idy BEDLD, EEye X ET2LE gly) 1 fx) =y tHBEI% 2T
Hb, VorZbE x=gy) EBLE fo) =y DRDILD, WZIT fgly) =y WRIZ
fog=idy.

DEXD, g3 f OMERTHS, =

WMES9 XY L g Yo ZMRELITHELREZESRSIE, gof bUFHEHRL,

(gof) '=flog™
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siEEA

MIERET, A & B 23n XIEAI A7 61X AB & 1EHIT
(AB)™' = B7!A™!
DD NLD, EWI)EMDH B, ZNz2FUTH S,

6 BRDESDEKREFER

TTILT7 74 VY 7RRIC f(X) Ewvw)ilazfioTwady, B f OERR X OEEDOER
TEROAICNLT, Tficks A0 f(A) ZERL T, EANGEEZER 2,
a N
EE 6.1 (BBRESDR, EHROKR () [ X Y LT 5,

(1) AC X ITHLT, ADEFED fIZXkrBD820K%E f(A) TRL., AD fITL5
(the image of A under f) % 72X (the direct image of A under f) & M5,

fA) ={y[Fr e A)y=f(2)} ={f(z) |z € A}.

(2) FRICER f OFERK X O FICL 2 f(X) 2. f DR (the image of f). H D\
f DfEIK (the range of f) EMFON, Tmage(f) & KT,

L Image(f) == f(X) ={y | Br € X) y = f(z)} = {f(z) |z € X} J

fiX =Y, aeX, ACX ET2LE, f(a) & f(A) LWIHFEEBHEZZZ LIRS, £
L6 fICkd To—) OBRTHZD, f(a) 1Y ODHEFE, f(A) XY OIEATHD, &
B HMERICR LT, TR T 6 B2 wHE UGS Z W5 2 &%, *aﬁmﬁﬁﬁﬁj &
W, HEDRSBWI L EINGD, LORFIFEEOT D T X A + &2 Fids 7 DI kT
% 2 DR o,

BreA)y=flz) LVIDF, y TBETIHEMATHL I LITHEREL X I, {y]| P(y)} (Py)

y BT 25MF) L IERZLTwEbITTH S, {f(x) |z € A 3 {y| Bz € A) y= f(x)}
DIEEETH 5,

Kz f Oz ta % ils. MO/ TERINS,

f(X) = Image(f) = “f D" = “f D" = {f(z) |z € X},
RDT-OWERL TEL:
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[ DEEE . [ DIED2ETH S,
G X =Y BDEFHTHE E0IFEME, f(X)=Y LEED,

E&K 6.2 (BBREBDHER) [ X Y 95, BCY IZHLT, X DHEET fIck?
B BIZET b4z f~1(B) TRL, B D fITX 2 (the inverse image of B,
pull-back) & M5,

FB) == {z € X | f(z) € BY.

Bl 6.3 f:R—R, f(r)=sinx £T5LZ

Faoy =10y, f({0.5}) =101, o ={oy, f([0.5]) =101
£ ((0,)) = 0.1]
frU) =faeR|Gne)z=nr}, f({2) =0

f ({%}) :{%+QHW‘HEZ}U{%+2TL’N nEZ},
ft ({%,6]) = U [%+2n7r,5%+2n77}.

neZ

WEAR fLIZEEEL 20D T, £712) 2 f7H0) BF Y2y ATH S,
AEHT 2 L EDDICREIRE L

yef(A) & (@red) y=[f()
ref'(B) & r€X A f(x)eB.

[ DERPTERVES, 2F) f OWER 7 BEELZCEAICL, fY(B) £v)
AEE VS ZEICHERPIMBETH S, Bk ERELT 2000 Ltk v, HREE (B E [1)
T, ZORZMCERL TV,

[ OWER f~L RS 256, fYB) LV Ialsld, ficks Bowig, ff1icks B
DR, S7BYICERTE 2, LaL, ELLTHRIRL CHORUESZRT (ROMEG64),
W ZACARE N R E L v,

W64 f: X >V 22HS, BCY L92LE, BOD fItksHE B oG/
fHIC X 2IEBIE 3T 5,

slEEA

BO LItk ={y|(@FeBy=,"'0}={y|@eBb=f(y)}
={y|fly) eB}=B D f Ik 2iiEm

IR 6.5 (BBIE (BB (1) OESEIDOWT) [1] TiE, f(A) R fY(B) LwIidsz )
CEDTRAXYy F2EEMLT, f(A) DI ez f.(A), fA(B)ydDl &%z f*(B) £XLTWw5,

J(A) = f(A) = “AD f Iz k51" = {y | Ja(a € ANy = f(a))},
ff(B)=fYB)=“BD fIlck s ={rc X | f(z) € B}.

16



) uomﬁi§v+“ WHRLTLEL>TWT, BT THES Z &

Ll f() f7H(B
2L, ok RN S Z OS2 e THILTL £ 9 /53R & (B

FEA ] RE
)i%xéo

o X DL 2D fITXBK f(z) &, X DEITEA AD fITXBB f(A) ZRFAL 2w

IS, AMURZZP DA TREH 2 TN E, BIEEINTw2, 20, £AOERELE

TDITIRINLT %, () BEE2ETDIRIKLFEZH>TR2DTH 2, FILEAT
OBl & LYo TH2 EER D,

o f1(B) k £(A) EVIFEEM I BA, EbSHIEG, WETH 20, RALT 2 TR
5B ESI 2 fYB) EVIERE. fI1oks B o (E) ETRL D EABIETRL
LIS,

o MHDIERALZEET 5720 L VI D, FiRDEI A, ez L CTAHLEPLTLE
IDTIEHRNIEA ) D, [ OE () 2K T DIZ, Image(f), f(X), f(X) £id7% 3
DHHERA % TR 6%\ (Image(f) &) taid, & “imageof f7 (Tf D)
T, ZOHLDANY, ZTNHBRBHFELIEY TNE, ),

bbb A. HRESRAT2HSICEEGI LS H 5, A FOMECA ORI
(BIETHRL). (f).(B) = f(B) EXTH LMK, w

fﬁ%ﬁﬁjiX—ka?%o h
(1) f0) =0, f1(0) =0.

2) fI(Y)=X.

(3) (Ve e X) f({z}) = {f(2)}.

\K4)(Vy€EYU T {y}) ={r e X| f(x) =y} J

B 9. il 6.6 I X,
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/ﬁﬁ% 6.7 f: X >V, AL, A CX T35,

(1) Ay C Ay = f(A)) C f(A2).

(2) f(A1NAs) C f(A1) N f(As).

(3) f(A1U As) = f(A1) U f(As).

(4) f(Ar\ A2) D f(A1) \ f(A2).

(5) f DHEHETHIUL, (1) DHEBRDLE, (2) & 4) DHERXN—T a VIR T 5, T

bbb,

(#) (A1) C f(Ay) = Ay C A,
(b) J(A1N Ag) = f(A1) N f(Ag).
(h) f(Al \ A2) = f(Al) \ f(Az)-

(6) f DMUHTERIFIUL (1), (), () DZRFRCOVT, ZHDRD L0 KD 5 Ay,
Ay DTFET B,

J

ABEIZEWTHLZ EZ2ENT 5,

(3) TIFEHADIR D 2oDIT, (2), (4) TRFEARIH>TO0RY, (5) TIEHHZ S
FEXPED IO LEHOTH S, 206 IFHH TR VA SIFEXPED 17 %
VOTRZVCLEHITE 2, ZUBRD L Rw T &2 o ClERY 2 BN
WBRFTDH %,

T 212 (6) THEWAILZADTHNT2 X1k, LwHTETHb, K< H5D

. DS K ) B EEH T L, LI ETH 2D, LTI TRITIUL, BT

DALTz70 0 B v ) fndEIc Lz,

ZERA

(1) Ay C Ay ZIRET %, ye f(A) £€F5L, (Fred)y=f(x). Ay C Ay THH1H,
X e AQ. @X).CC Yy S f(AQ) @26: f(Al) C f(Ag)

(2) (EPRIHEST, Tye f(ANA) T2 L) THROTIENT 2 2 & bk, (1) &M
5 LHiNTH B, )

AlﬂAQ C Al VING AlﬁAz C AQ T%%ZI))‘;\ (1) %Fﬁb)% &\ f(AlﬂAg) C f(Al) VNS
FUALOAy) C F(Ay). DRI (AN Ay) © F(Ay) O F(Ay).

(3) (SN bEBRCHE> THMITE 225, (1) ZRAT 2 &, S LIHICA S, )

(a) Ay C AL UAy 26D Ay C A UA, THZD5, (1) &0 f(A) C f(AL U Ay) B
F(A9) C F(A U Ag). WAIT F(A) U F(As) C F(A U Ay).
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(b) y € f(AJUA) £ T 5L, (Bxe AJUA) y= f(z). 1€ A, DRIy e f(A) THSD
XS (TS f(A1>Uf(A2) x € Ay DA X Yy < f(AQ) THHNHG, (TS f(Al)Uf(Ag)
WTNDEED y € f(A)U f(Ay). WAIT f(AL U Ay) C f(A) U f(Ay).

(a), (b) £ D f(A1UA) = f(A) U f(As). (AEWHHE)

(AIGE) FEED y e Y ITR LT,

y € f(A1UA,) & (Bz) (z e ALUA Ay = f(z))
< (Fr) (e Ayve e AY) Ny = f(z))
& (Fr)(re Ainy = f(2)V(z € ANy = f(x)))
& ((Fz) (r e Ainy = f(x)V (Fx) (z € A2 Ay = [f(2)))
Sy € flA)Vy € f(As)

A1) U f(Ag).

D ZIZ f(ALUAy) C f(A1)UF(Ay). GEWIRE) GEHT (32)P(z) Vv Q(2)) < ((3x)P(x))V
((Fr)Q(z)) ZHWT, )

(4) ye FAD\F(As) EFTBE. ye F(ADAY & f(As). y e f(A) THBZEHS (Fz € Ay)
L%, ”@2_¢Cx€A1\A2 T%%ﬁ)%\ yEf(Al\Ag)

(5) AMET %, FREE (B (1)) @ pp. 137-138 IZ# > T 5,

(6) f DHHTRITFIUL, (v € X) (Frg € X) 11 £ 29 A f(21) = f(22). 2T T Ay = {11},
A2 = {.TQ} &#5( k\

ThHHNG,
f(A1) C f(A) NAL & A,

f(A1 N Az) # f(A1) N f(A2),
Al = {Il,l’g}, A2 = {IQ} & io) < é'_\

f(ALN\ Ag) = [ ({z1}) = {f(21)},
FAADN f(A2) = {f(21), f(z2)} \ {f(z1)} = {fz)} \ {f(z1)} =0
THHD5
J(AL\ A2) # f(A1)\ f(Az)m

fOWER ) BT 2ARET oL v AT, HHLRE L, BAEICELH, T
AP CHBI NS ISR X 0, K SWLICELTHRL L,

I v 2 A LB -RITEERY Zeh v, £/ 3 OrbhIZ YV ITLkE FE,
((Vz)P(z) A Q(z) & (Vz)P(2)) A (V2)Q(2))) \&—MITE D ZDD3, A 2 VIS LI D 27z,

19



/ﬁ%GBfLX%YZ&J%CYkﬁéo
(1) Bi C By = f~1(B1) C f(Ba).
(2) F~HBINBy) = f~Y(By) N fHB,).
(3) F~HBLUBy) = f~Y(B1) U f~H(B,).
4) fUBN\By) = fHB)\ [U(By). BHIC BCY ISL T, f7Y(BY) = (f1(B))".
(5) f eFn oI (1) DHMHILT 5,

B CB & —1Bl C _lBg.
L 7 (B1) C [ (By) )

slEEA

(1) By C By ZIRET S, 2€ fYBy) £T5&, f(x)€By. BiC By £V f(x) € By. WA
Iz € fH(By). WA f7H(B1) C f7H(Bo).

(2) € X ITXHL T,
T € f_1<Bl N FQ) = f(l’) € B1 N BQ
< f(x) € By A f(z) € By

sre [H(B)Axe [TH(By)
S xe fTHB)N fH(By).

WA fTHBINBy) = fH(B1) N fH(Ba).
(3) (2) EFBRICEEHTE %,
(4) (2) EFBRICEEATE %,

(5) (1) BH2DT, fPEFERKETSHLEE, [UB) C [UB) %51F By C By 23D 3L
DI EEAHTIIEE G, ye B T3 L, fRRHEVIREDPS (Jre X)y= f(x).
f(x) € By THBP6, xe f[HB). IRE f(B1) C f(Bs) &b z € f71(By). WAIC
y=f(zr) € By. ®ZIT B C By. m

Kﬁiﬁ'mf:X—>Y,AcX,BcYM“%o h

(1) [T (f(A) DA fOHEERSIE 71 (f(A) = A

2) f(f"(B) CB. freFE%zsE f(f(B)=28.

3) f(ANf~Y(B)) = f(A) N B.
k() ( (B)) = f(4) )
SEER 7

yef(A) & (Jred) y=[f(v),
refY(B) & f(x)eB

Z W,
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(1) zeAETBE, f(z)e f(A). WAIZ z e f(f(A). WAIT AcC f1(f(A).
DIN f DHG ERET 2, o € fHF(A) T2 &, f(z) € f(A). ®WZIT (T € A)
flx) = f(2). f PHEETHLI L0 2 =0 WIIZ 2z e A WZIZ f1(f(A) C A
fEoT f7H(f(A) = A

2)yef(f/Y(B) &¥sL, ExefYB)y=flx).ze f1(B) THs 0o, f(x)eB
WZIZye B Ww2IZ f(f1(B)) CB.

DUR, f DN ENRET S, ye BETbE, BreX)y=f(x). flzx) e BTHHZ

ES, v e fFUB). T5& y=f(x)e f(fTY(B). WAIZBC f(fYB)). >7T,
fUH(B)) = B.

(3) ye f(ANfYB) &£95 &, (Fre AnfH(B )) =
re fYB) THsh6, f(x) e B. @RI f(x
F(A) N B.

Wity e FIANB T2 L, ye f(A) THDEI Ehb, GmeA)::ﬂ@.ﬂ
BToH2r6, xe fHYB). WAz AnfH(B). ®AIT flz)e f(AN
WA F(A)NB C f(AN fYB)).

MEDS f(ANnfY(B)=f(A)NB. =

f(x). e ATHED6, f(x) € f(A).
)€ f(A)NB. wZIT f(ANf~Y(B) C

T J27
HEEREDICR, BB 77 7138 L ATHAH, BED 777 Lk, BEEEKR L7 D,

EwIHoMfEZ L0 BTS2, 22T, BOBER . X Y IINLT, fDOTF7
ZERT D, TN, M?L%.T&%%%@Ti&( X xY OHTELETH S,

[ XY ETBLEE,
graph f :={(z,y) [z € X Ay = f(2)} = {(z, f(2)) | v € X}
EBE, fOUZTENS,
graphf C X xY TH 5,
GCXXY WBHEERDIZ7TH270ICI
(%) Vx e X)(3lz € G) pri(z) ==

DD LD Z EBRELTTH S,
X056 Y ~NDFEHEIZ, X XY DETHESE G T, (x) 2l TbD, LF>THR,
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A [BORE
dex —by —cx+ ay

BE 1. A :=ad—bc, g: R2> (z,y) — XA eR? LB L, gof =idpe,
fog=1idge THEI EVTD 5, YZIT fIFEHEFT, g=f1ThH%, =
mBE 2.

o idx(X) ={idx(z) |z e X} ={z |z e X} =X.

e D(R)={D(z) | xR} ={0,1}.

o pry(X xY) = {pr((z,9)) | (x,9) e X xY} = {2 | (z,y) € X x Y} =X. FHERICL T,
pry(X xY)=Y.

e IO fIZOVTad—be=1-4-2.3=4—6=—-2+407TH325., f(R?) =R
(FRETIE f(R?) =R? L4 2BHZFM L 5070 T, S THULTHEL, F(RY) C
R? 355705, R2 C f(R?) 2% 9, (a,b) € R? £ 2 & &, 7 1 RARR

@)z(éi)@)M\%ﬁﬁﬂﬁﬁﬁﬂ%%owfﬁwwﬂﬂy%ﬁooZ®k%

F((z,y) = (a,b). WZIZ (a,b) € f(R?). WZIZR2C f(R?).)

o f(X)={f(A)|Ae X} ={f(A)| AFVH FLDLMIE} = TRXRTOLAHILDOHBEDOLES =
(0, 00).

o DIX)={D(f) [ fe X}={f| € C*(R;R)} = C*(R;R).
(REDEADIIID LE L wirdb, —IBEVTAS, Z:={f"|fcC*R;R)} ¢ &
&, Z=C%R;R) #itHAT 2D03HETH %, (a)ge Z £95L, (3f € C°(R;R))
g=[. [BAETOHITELI L6, g BMEITLHIITE S, T4bS g€
C=(R;R). (b) g € C®(R;R) £T 3, ZDEE, f(z) ::/ g(t)dt EBL &, FED
P ERISHLT, f(2) = g(z). g DIHITHOMAITE S ZL2E. f T LHST
2, Thbb feC®R;R). WZIZge Z (a), (b) 225 Z=C®R;R).)

o x4a(X)={xalz)|z€ X} T, e X ITHLT, yalz) 10 F7IF1TH5,

— A=X D6, BED 2 e X ITHLT, 2 € A LB2HDT ya(z) =1. WZIZ

xa(X) = {1},
— A=0D56. FED 2 e X ITNH LT g A LREDT ya(z) =0. ®ZAIC
xa(X) = {0}.

— ZNLADEA, Thbb ALONA#£X OBA. xa(X) = {0,1}.

o i(X)={i(z) |zeX}={z|zeX}=X.m

BE 3. (M)

BEA4 (1) (FreX) (@ eX:xtd) f(2)=f(). 2) FyeY)VzeX)y# f(z). m
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BE 5. 113 R OWDEA. [ 1 — R IPEREFEM, T4bb
(Vl’l € I)(VZL’Q S ]) T < T9g = f(.Il) < f(l‘g)

DR NLD ERET B,

v, €I D x A2 2T ETE, TOLE <2 (i)z>2 DELLLDIRD
YASR

i) DHE. f(z) < f(2') TDHED6., f(x) # f(2).

(i) DB, f(2) > f(a) THBDE. f(z) £ f(&).

WINDGEED f(z) # f(a) DR IZD, WA fIZHHTHS, =

BBE 6. f(2) =322>0(x e R\ {0}) TH5H5. [l (—00,0] &, [0,00) THEZHFIY
m<d s (FAEDOEHZHGTRAHTZ %), AT fI1F R CTHRERFHEMNTH 5, FEE,
X1, T ER, 1 < Ty é:-a_%kg{\

o 11,15 € (—00,0] THIUL, Jc € (x1,79) s.t. f(w2) — f(x1) = f(e)(x2 —21) > 0. WZ
IZ fla1) < f(x2).

o 11,75 € [0,00) THWUX, dc € (w1, 22) s.t. f(w2) — f(x1) = f(c)(x2 —x1) > 0. AU
fa1) < f(x2).

o 1, € (—00,0), 13 € (0,00) THIULX, ey € (71,0)) ez € (0,29)) f(0) — f(x1) =
()0 =), flx2) — f(0) = f(c2)(x2a—0) £V, flz1) < f(0) < flxs) THZHH,
fa1) < f(x2).

WZIZOWTNDEAED f(21) < f(zy) BEDIZD, =
BRE 7.

(1) RD fi~for D 3° = 21 D EE B %,
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FQ) | F(2) | f(3) | B | &5 | BHH
fi 4 4 4 No | No No
fo 4 4 5 No | No No
f3 4 4 6 No | No No
fa 4 5 4 No | No No
fs 4 5 5t No | No No
fe 4 5 6 Yes | Yes Yes
fr 4 6 4 No | No No
fs 4 6 5 Yes | Yes Yes
fo 4 6 6 No | No No
fio| 5 4 4 | No | No | No
Jul| 5 4 5 | No | No | No
f12 ) 4 6 Yes | Yes Yes
J13 D 5 4 No | No No
f1a d 5 5 No | No No
J15 D 5 6 No | No No
Ji6 ) 6 4 Yes | Yes Yes
fir | 5 6 5 | No | No | No
Jis d 6 6 No | No No
fio| 6 4 4 | No | No | No
Jo | 6 4 5 Yes | Yes Yes
fo1 6 4 6 No | No No
foo | 6 5 4 Yes | Yes Yes
foz | 6 5 5 No | No No
fas | 6 5 6 | No | No No
Jos 6 6 4 No No No
Jos 6 6 5 No | No No
for| 6 6 6 No | No No

B, 28, 2FEHE—T 2 (f(1), f(2), f(3) 2%4,5,6 DIEFNICE>TW5H D), f,
fs, fi2, fi6, f20, f22 @ 3! =6 i,

(2) RD fi~fs D 23 = 8MHDEMRDD 5,

FQ) [ f(2) | f(3) | & | 25 | 2
Ji] 4 4 4 No | No No
fal| 4 4 ) No | Yes No
fal| 4 5 4 No | Yes No
fi| 4 5 5 No | Yes No
fs1 5 4 4 No | Yes No
fel 5 4 5 No | Yes No
f71 5 5 4 No | Yes No
fs| O 5 5 No | No No

Hg, ERBHIIFEL B\, BT fo, f3, f1, 5, f6, fr D 61,

(3) RD fi~fy D 32 = SMHDENRDH %,
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fO) | £(2) | & | &5 | U
fi 3 3 No | No No
fol 3 4 Yes | No No
fs] 3 5 Yes | No No
fal| 4 3 Yes | No No
fs| 4 4 No | No No
fe| 4 5 Yes | No No
f71 5 3 Yes | No No
fs| 5 4 Yes | No No
fol 5 5 No | No No

it ERENITAHEL 2\, B fo, fi, f1, fo, [, fs D 61,

BB 8. (Ml

B #E& (HULEREA)

(2016 FEEEF TlE, 2 2ITE WA X I ICFHHL Twedd, 2017TEE» YD 27, 5%
TIERLTHE L, I INT, BTz 232 L), )

[ X =Y 22BN ERET 5,

[IERTHEILEDPE, Vye Y IIHLT, flr)=y &% % € X DFET 5,

ZOEI B x iE, fOPHEFATHLIELL, (12D y IZRHLT) 12k, EFy =
flz)=f(') RS X, fHPHHTHLI LS =21

—BMICFEET D1 ZDLHIREE, 'WeY IWNLT, fo)=y £hD e X N

—BWNICHEET 5 EE9), HT 212 T—-BWICTHET 2, i "MBEIZTEET 5., T5&MF

Zii7z T O DODMEBS 1 TH L, L) L ThHD,
—HNAAET 22 L& I TRT I EDH DS,

/?B% 3! DRI ~

"P(z) Zifi72§ oz 23— EWICHFET 5, L3

Jz(P(z) ANVy(P(y) = y = x)).

ZhE (Qle) P(x) LET,
_ y,

ZoitEEHWL L, [ X oY BN THD L E

(*) (vyeY)Ele e X) f(z)=y.

WRIZ (%) DR OB B IE, f BRHEITH B T LA D,

83l Db DI Il EELADVEY, FEFDLS LWGABH LD T, T I TIEFEAL W,
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f 10. (x) DR D DR B I1F f BEFETH 2 Z L ERE,
WZIZ yeY ITxLT
(1) g(y) == “f(x) =y ZWiTT 27 (fICL2EPy THB X% )

ETBILET. B g Y - X BWEDLNSE, 2D g% f DWER (the inverse mapping of
f) EWO, B RS, 1 IE ¢ inverse” & Fid,
Thbb, BHH f: X > YV ITHL T,

(2) fHy) = “fla) =y 27T 2 X7 (yeY)

TEES 1Y - X % f OHBEBRES,

Rix, (ETZDEHICEELZDEDPS)HOLTH A, ML TEL,

Q) WERDEFRR & EkIZ, ZNZFILOEROME L ERIBTH 5 -
[ OEFEK = f OfEils, [ OfEk = f OERIK

f DWEBRIEHIET S & &,

(3) VeeX)(VyeY) (y=f(x)ez=[1"(1)

ThHhb, TNRUER [~ DEZED LI HHOT, ik Lt ThrINE, METESF
TEZHZE, (f BEFHTHIGAIC, G260k gyl LT, y= f(z) DD LH
ZaxDIlt% [Ty EELSDEST, )

EE B.1 f OWEBRBHEET LI EI DTSR VEEIL, b re X, yeY IZHLT
y=f(2) DD ZoTOTH, o= fl(y) LHSIERIELL AR, fIZIE f:R-R %
f(x)=22 (z €R) TEDBLEE, f(2)=4TH2H, f14)=2 tHOTRWITHWV (HE
& fLBEELEVDEDLS), =

(3) B
' f@)=2 (xeX), f(f )=y WeY)
DD DY, AR EBROZIER - TEHEIEZ % &
(flof)le)=2 (xeX), (fof Ny =y WeY).
WZIZ (AR fflof: X 2 X, fof:Y =Y EHDET)
(4) flof=idy, fof '=idy.
—Bb. TEHTEL,

WMEB2 f: X Y BeHETH B L E,
(5) flof=idx, fof!=idy.

HBHBERTIDOWDKY LD, ROMEIZ, g 23 f OWELTH 5 2 L 2T 305
b HGET, RILDOZ LS\,

IRDIH: Ve e X ITNL T, yi=f(z) LBLE, 2=
FFRIC Vy e Y ISR LT, o= f1(y) EBL &, y—f x)

/- ()7555“)4’)@“( FH(f (@)
BEDLODT, f(fHy) = f(=)
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[ N
MEB3EFEHRfX—>Y, g0V > X H

(1) gof=idx, fog=idy

BTG (0 f SRR TH D C LR GEL TLAV). | IBEHHT, g = f1
b3,
CRBIUEDRI [ & g LOCTHIEOT, g SRIHT f=g! LRDID. ) |

SEEA  RAICESERIIEHEFTH L L EFRELTEL, gof=idx DVHHTH L Z L»
5. fIXHHETHD (EH 4.7 (4), fog=idy DEFTHZ I L6, fIZEHTH S (fy
4.7 (5))e WZIZ fIZRHHTHY, L DHET S, EED y ITHLT, o= fy) &
BOE Y= flz) THBH. g(y) = g(f(2)) = idx(z) = x. DZIT g(y) = f'(y). PZIC
g=f1ThHs, m

COFFHOB X, RDOXHIICHHEHK S, gof=idxy £V (gof)oft=idxo ft T
"o g=fL

HE B4 (BEROTEE (TFAMCEBZEW)) [ X - Y BEAONLEE, ZOEME (1)
il TER g DI L% f OWEBRLEERTLITXIA IS (22T TWEROERLH
Ji EVIRIC, ZIVIXIICEZTHORVWIEILTR), Z2IRETRZETHED LK
U3 2008 LN\ 0ds, RESG O 1 XWEERPHFET 2 L )iz R 5 2 L IdHEZR W
DT, WEPHKZDITFTIE R, =

Bl B.5 (BHEKU) n ZABRBEL T, X :={1,2,--- ,n} LB, n KOHALL L% 1
OEZE. B X - X DEEDLD, f IEHHRTHE, — HREDOHALLLDED S
% g: X - X £33L, gof=idy, fog=idy DIV IDODT, fEB3 LD, f
FEHRHN»D g=f"!. n

Gt 3. fEgRODOTHMTHE I LICHERTSE, g 3RHEHT, gl=f TH3
ZEDVGD D, WAL, R NG,

% B.6 {LEOEHE fITRN LT, f OBER 1 IZEHE T, f~! OB f TH D,

(FhH "=t

B B.7 f,:[0,00) = [0,00), fu(z) = 2? ERPHTH 06, MEH f71:]0,00) = [0,00)
WEES %, FEi [y =y TH%, =

B 11, SRECF OB f(r) = ¢ 2o 2MHAEE f: X Y 2N (X, Y 2EIc (X
BRBNCKE L, fORMBE RS L I0) L, [ HBRUETH S L RERE L), W
T OERIRE LA YY) i, fly) ZEEED X 5 ISEL b,

b LH=MABE sin™! Z22AT0RS, 2RI E ) VI BROWFETH 2 03FHE X,

EE B8 [: X =Y, g:Y - ZBHRICEHFTHLH 01, gof: X — 7 SEHHT,

(gof) ' =fTog™

BB gof: X = Z, flog:Z—>X ThHdho, ARAETH 3,
(gof)o(ftog™)=((gof)of og 't =(go(fof'))og ' =(goidy)og ' =gog ' =idg,
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(ftog Nolgof) = ((fTog ) og)of =(ftolg tog))of = (f toidy)of = flof =idx.
WZIZ ftog i gof DWMEBIRTH %:

(gof) '=flog'm

Bl B.9 (#RAALE) A, B SIERIZ n XITHITH B L E, (BA) '=A"'B ' =

C XY DY OFEU#

R C.1 (Y OER) Ho@piiiciids LIRELL 220700 T, FHICEIRD 2 1T UEHE £ 5w
Ltz s,

o ZHLZHL AN ZEF VTR VLADLL Y,

o HAGET, iz H W THEARTIE, T |, THES) , MEEL , "R, |, T35
etk 4IRS Tw 5, KEEH S Tw2 0k, HBE [4), 7K [5]. %9 TR
LRIC A 258, THEES ) 12 TIRtES) sl i, Vo 7 Cfibn (?), TT&
Je) 1E, EAICIEREA DR WE ) XD T 5D, Tz target DARGEE L Tflio
TWVARITFARLBY C1LZ T TH o7, L 2 THEAE) DX BEENLVwE TH
F e DITEN f(r)) LIRAEL2HREZV2D Livk\w, BhadlEf s,

FEETIE, Y D Z L% “the codomain of f”, “the target (set) of f7, “the range of f” 7
ELESOPEE? (hF Y AGBHR Y, )

Tf OAEild,  (“the range of f7 DA ?) L) T L HMEPITH 52 95 720, DBIRT

H5H (L)), AEBEFIUE 4 kTIE, {y|3x(r e X,y = f(x)} (D H LoFlET
fX)DZE) % fOMEBEFR, YOI L% Tf O EFERI LD DH DD THERED
WETH D) LETH D,

SHEEWICE L TIHEIZHE ) DBRVL, L 0»IDITTRDOLHIIZLTEL,

Mg, VI BEIR f(X) 2ETLDIHONDE Z EBLVDT, ¥V 2K
TODSELE LTi) DIZEET S 2 & 2HERET 2

CORMEOARIE (HE 1)) T Y DI L& fO TLA YY) LIFATOLS, Bl
PLZ—7THE (bLEAATRDEEE L IIFE AR ), 8% 5 CEHEOHMTHT
¥ “range” EWESDOEETH D, HRIUEZ DIRGEETH 2 ik, 2L 720>
D3, ZU3 RICHE O X ) ITEEBEATFILT S “HFIRVICINTW LD T, 20z
WEVT T “range” DFiA TLA P BRALKL EHET 3,

WZDUDFEEB X, BFEOTTHHHIC K > TEY), FEPERGO T X A b, oS TORS Mifilh
“range” 13 TRT f(X) DEHRTHZ2DOT, Y O &% M Lt iddid o afkfizl&L %,
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DA Y OW4 f(X) D4,

A (B | 2 A DEZ 0 BAEL f(x) Ol
EIECERIL | AR S 2 TR | f OfFl, f Itk B X o
AR LAYY EMES ficks X o

Z D T LT | f Offi, filcksd X ok
w7 b
T, f ORI LI
AZEIZT B,

1L [ XY DY ZMEMERD, FED
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% 5l

bijection, 8
bijective, 8

composite mapping, 7
composition (of mapping), 7

identity mapping, 6
inclusion map, 7
injection, &
injective, 8

one to one, 8

one-to-one correspondence, 8
onto, 8

onto mapping, 8

surjection, 8
surjective, 8

fie, 3
1 RZEHA 6

LR (B, 8
1A S, 8

ENDE/, 8

PR HERIRAD, 9
PR H BN, 9
ak (BRD), 7
ARG, 7
MHELE, 6

W, 6

5 8
EHH 8

B (54812 % %), 3
BUH, 8

B 8

EFI, 3
EFRBEL, 6
TERER, 6
EMEER, 6
Dirichlet DBE%K, 6
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