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F1IE W& MR

KL RRANE R, MRAHERURGRNEMB BB ENZ. F
EXENMAUFEAZINESRH—2mIR: £6. B XR. BHE. BREE
BEERFLFENESRIN, MERE. TR, T8 85 . X HF KK =
EEMSM— AR, |

1.1 #E&55mE

BHAME —HiLS: N BrEfBHE; 2 RA3BEHE Q RFHEESE R
KLY, C RREHE;, o RnEHL.

wFREE, N F* s F PERORZE. flW, Q* RrETHEHES,
R* R7EREHES; C RrEFHEHES.

EEE, mREREHERBEEXANARE, MiZFEH 0 AL BARHL

®’ X B—IEE, X HETEEBRNESRA X KBE, ik 2X. fim,
Y X =0 BE2X ={2}; 4 X = {a} i, B 2X = {2, X}; X X ={a,b}
B, B 2X = {2, {a}, {b}, X}. REBEEE o M {o} KX, iERFIZE, &
BELE MEERFUZEATENES, EFF I —ZH o

H X & n LR, WRE 2X & 2» M uEk.

WXy, Xn BRER, i€ X3, i=1,2,-- ,n, 1B (21, -+ ,zn) A n TTA,
HRAEPAN n T4 (21, ,20) M (y1,-- -, yn) HEZENZ 21 =91, , &0 = Yn.
B, n THREE  n BT MERHE . ;

' X1, X BRANEZES, EX X, x Xo = {(z1,22) | 21 € X1, 22 € X2}, R
J X, M X, MEFEILR.

—fch, A Xy, -, X, FEEILFRE XA

Xi X ix Xy ={(z1, 5 5 Za)| & ©X5, 9=1,2,---;n}.
WEE D X BEEILREN X, B

X=X x oo x X,
NSRS &
n>

MTFERES X, B | X| B X PR, UFH



SR BIE WE MR

(1) |2%] =2X;

(2) [X1 x o x Xp| = [Xy] -+ [ Xn].

MR X B—HAEAHRKTRIHFE (ZREFHRBRADH), BREAT
F2 X B—1R5. ‘

X REARES, X1, , Xn & X F—ARI5, W

X=X U---UX,, X;iNX;=2,Vi#j

F&, X =1X1]+ -4 | Xn|.

FEMAREEFED, MR ZARKRRIEFEE, XHERKRE T AR R#E. 3
FE B4R — T B S FO AR 2

EX 111 ZXYRBAFZES, A AHBLR, E/AFTFHEANze X
HAR—WyecY 2t WK F: X -V 4 X 3] Y ¢49BRE, M4k f & X 3
Y #medt. X #A f HENE RIAE, ¥ A f HERE.

B4 PSRRI BEHE TR R . TR 53 R BR B R R B RS

BIRXBY IMNEXR WRzeX Hyey MM, WHEH y = f(z) K
T—y.

Fln, IE5Z R B IR KX RAIRARAL = — sinz.

®fFRX B Y BNNKRER ATHH f 2RSS, §E (HAR®) Wik f BAF
WM.

(1) W X BN TTERHENN Y FRENTE;

(2) EXEEM: 5 2 =2 B, BF f(21) = f(22).

B, B LAEMERN T FIEMHE KN N KX RLME “BN—" B “—Xf—,
MARER “—3F2”, MIXMNXRLAR “BER”. ERZHBERT, e XAEER

e 0. B 45E XUk X o AT SRR (1 | TR, o,

%), BEHPRE—ARBER f BT MR RBARY f(2) 5 « WRABRTE
%, B § R 5E CAEK.

111l & fAFQHQUHERAT - ), M [ RARFKK (B
FQ) RARE), ¥ f RAEBS

Bl 112 #HfAFTQIHQMHAREA % —a+b R f RERXAEME,

¥ OF RABM. TFL BR % =2t

(@)= 1)

Bl 1.1.3 £ Q AFHEAEKZIE fAFQ 3 Q¥R LA §H

I

SRS



1.1 HEa5ma -3

B RS KFRE [ RRRBHE, FEE T = CQu LA g 4 g
1(3)=1() #frexemn.

Bl 114 #EX REFTZELS NSBEER sz & X 3] X 8, A X
L {EZIRE A A 1x REAT, B 1x(z) =z, z € X.

& X B HASHBHEERA X TR Fl, X ERAESBRE 1x B X

f— A s, FTUMES RS AR AR T,

BN 112 % f,g 42 X 5|V 90df, b RATIEE 2 € X HF f(a) =
g(z), M# f A= gHHE, 2A f=g.

EEBRANE, DEFHAARN X B Y OB AR B

$l 1.1.5 & X ={0,1}. 3 f(x) =z, g(z) = 2%, h(z) =sin n—; n f,g,h
#RA X 2] X duest, A

M

f0)=0, f1)=1
9(0)=0, g(1)=1;
h(0) =0, h(1)=1.

B, f,9,h 24AF.
Bl 1.1.6 & TIRM

f:R—-R, f(z) =sinz,
g: R — [_1,1]’ g(.’L‘) = sinz,
h:[0,2n] — [-1,1], h(z) =sinz.

XEANBRS ZTAF, BACNRHLZ T AT R4,

ENX 1.1.3 E f: X Y Z2— st

1) #F X HEZFE Xo, 4 f(Xo) = {f(2) | = € Xo}, #A Xo #91R. 45
W, X 69 f(X) &ARA f 618, 24 im f.

Q) HTFY HEZETHY, 4 (Vo) ={ze X | f(z) eYo}, KA Y XF f
8 R1&.

MNTBRE f: X -V, X HEZTFROGERIEZN, H Y KHIEZTFRINE
BAR VAR,

XFRE f, BRI im f HSERRE E B K{ESE.

#l 1.1.7 & f:[0,+00) — R, f(z) =sinz, B

£([0, ) = [0, 1],
im f = £([0,+00)) = [-1,1],



s BIE WML AR

F710) = {kn | k € Z},

£-1(0,1]) = k[jo [an, (2k + %) n] ;
£ 3 =

EF [a,b] ZFENH.

BRERH—H, A E SRS

EX 114 HFBRHEF:X>Y,9:Y > Z, RL () =g(f(z)), = € X,
WhRXSZGRM HFASLEgHER, itAhh=gf Kh=gof ¥

gf(z) = g(f(z)), z€X.

BEFRBRSTREE S SHABRNEE&Z XA, EMRs+, RE F 1
E (BR) BE&T g FEXH, of MAEEI X TBA, £ FEEM g 1€
WAMFE of Z7BRBX. BN ESRNERKRBE S ER. MYEARRRES, FH
ANEH)E X.

fl11.8 HR" ATEn AFZE FFEE A mxn E4EHE A TRAE
X —Ames fa:R* > R™, fa(@) =Aa. S F—Apxq E£4EME B, TRAEMEZ
Xed fe: RI—>RP. K, faofp AEXLZHEMR L n=p, Bf AB A& #—
¥, En=p8, AHBIET4 faofz= fas.

XA FRE, — M, f 5 g MEE M9 5 fFNESE” BAFRK.

111 KRf:X->Y,9:Y-Z, h:Z-W, N

(1) (hg)f = h(gf);

(2) fix =1y f=f.

iR RIEH (1). B, (hg)f M h(gf) #R X 3| W KBS, JFEXMER
zeXH

(hg) f(x) = h(g(f(2))) = h(gf(z)) = h(gf)(z),

W (hg)f = h(gf). 0
BMEWE P L EEE B, ERAERRSRAFXR, WE 1-1 F1E 1-2
B 7.
) BEAE by
N ook
A Ly
1-1 1-2

Hip X, VY, Z MRER, f.f,9,9,h HEBS. ZHEBKAIER. MR h=gf,
TFRE 1-1 BIZIRAY. WR of = ¢/ f/, MFRE 1-2 BT



11 HEE5BRS .5

FHE=AFHEMLT RN ERES SBNKRRRERRE K E, ALK EE
K EFHRXHEEKAE.

RIEES R E X, AN RRULAZEIK (B X RN TREELHAM Y F
FIENTTRENR), HRIEKFAER v BIENTERS X BIAEXNN; 5—HH,
MNXRANEER “—XE”, TR “BX—", BB “—H—.

EX 1.1.5 EABS f: X Y.

(1) #% f RBH RABFFEENG yeY, L Hze X, BFy=Ff), FY +
HAAERRE X FEALESHR

(2) # f RBY, AR TFHEEY 01,20 € X, & f(z1) = f(22) B, %A
T1 =T, Bp f R—3F—89.

(3) #k f AIUG, 245 C A LS RHM. WA LA A ——FHEL.

MESGLEIATELEH, f: X - Y RS UHEMNY f(X) =Y.

Fli119 ()RS Z-Z, fz)=|z|, W f BRRFBH (BAH -1 RRAET
AEHR), ERZEH (BA f(-1) = f(Q2)).

(Q&SF:Z-N, f(z)=|z|, B f &S 12 f FREH, BF f(1) = f(-1).

B)ERFN-Z f(z)=z, W f REH. 2 f RILBSH, BA -1 RREM

4) & f:Z— {2n|neZ} f(z) =2z, N f RNH.

(5) 18 % Bt 2 WAt

(6) #ARS P &Y = A 34 18 B BAR 4T,

1110 ZEXCY, ZXi: XY, i(z) =z, W i &4, HADZMRE

W Mpxn(F) RAEE F Emxn SEEZE.

B 1.1.11 4 f: Mpxn(F) = Maxm(F), f(A) = AT, £ AT &7 A 893
N f RS

RUUTF REH, X TR EA TS IS, B R KBS . 1A, 7]
Wt AT DL S T AR REAR SR E.

EX 1.1.6 ZA®RHE XY,

(1) ZAYS g: Y - X 143 fg=1y, 3k f BAHE, g £ [ $§—AHIE

(2) ZABM g: Y - X 1#4F of = 1x, %k fERNH, g & f 89— 4K

() ZAMM g:Y > X 47 of = 1x, fg=1y, 3Ak f ARG

THEHRGIEEATYEES f FE—NAEENAY, 3B ANA SRR,
A F IR, R L

SIE 111 F—AwS f RALEIALE, WIEEQLE L BREF,
BT f 69 455030, THsit o) 2op—8.
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MRl WX Y BEW g AW b, W gf =1x, fh=1y, N\
g=-gly = g(fB) .= (g )b =1xh=h, |

Wl 1.1.2  THRRA [ A nkA ST ABA TEYA; AATHERE 9 4
LowH of NATHEBS. #—F,

fH'=f @H =71t
MRl HiFASE —AER. & f: XY, g: Y > Z AN

@HUg ) =g(ff g =glyg ' =gg ' =1z,
(e D) =FYe g f=Ff My f=Ff1f=1x,

BTlh (¢f)~' = f~1g7 O

Wl 1.1.3 EABRM X Y.

(1) fATH S BE f RHH,

(2) f ATi# L BRY f RESH,

(3) f Tif % HAL L f & WA

WERR (1) BEW B HAE LM fA=1y. NTEB yeY, 8 h(y) ==,
WA f(z) = fhly) = 1v(y) = y, BTEA f RW&T.

FRE. W f RS, W TE Ny e Y, HABE— 2, € X 8 f(z,) =v.
i)‘(ﬂy&%h:YHX,y»—»xy, )“JJX‘TEEIUEY%B’@‘

fhly) = f(h(y)) = f(zy) = ¥,

FrLl fh=1y, B0 n 2 f BIGIE.

(2) BEME. W fFHEY g, W gf =1x. H f(z1) = f(z2), MFLH g EAT
= gf(z1) = gf(x2), B 1x(z1) = 1x(x2), M z1 = zo, BTEA f RHH.

Rt & f RESY, WNTFER ye f(X), HER F-1(y) REE—ANTH
y. £ X PEERNE— TR o BXY E X FIXRNXR g F:

g(y):{ ¥, yef(X),
a, yeY\f(X).

R, g RY Bl X KiBar. Bh f RESH FIUNTER e X, A
9f(z) = f7(f(2) ==.

FR, of =1x, Bl g £ f BIZIE.
(3) H (1), (2) A5 1.1.1 SLEPATFR. o



1.1 HEE&5mE ilf s

ERERENRE, & F REAYSREREAY, W f RO, ZZHRAYE—KA
RME—F.

AHAEEERE, T RIS £, REES fl(y) BEAFEEN, HPH
f REERENN, AR, EARMRIETEMAAN F RBRS. (85 f ¥
B, MRS f~1(y) B F-! afCAERARRR £ B3, T £~ (y) tRPT AR y 72 !
THIE.

#iIL 111 S TFAREESGTR HH. 28 WM. ATHE, £THE, T
XA AFN .

WA |’ X = {z1,22," - yZn}, f X R N f(X)cXx. RFIEH F &2
WSS B f RS R RS, W £(X) =X, AT f(z1), f(z2), -, f(zn)
WREBAHF, B f RESH. RIEK, & f BES, W f(z1), f(z2),--- , f(za) A
MR, AT f(X) & X BEF n M uENTFE, 80F f(X)=X, B f B#5H. O

3 B 11

1 GiH%E N 5&E (N} BRI

2. & X,Y BREAERES. ifH: [ XUY|=|X|+|Y|-|XNY]

3. MFRMEE XY, EXY\X={y|yeY, y¢& X} T&EAH A B,C, it¥
8 - EEMRER:

A\ (BUC) = (A\B)N(A\C), A\(BNC)=(A\B)U(4\C).

4. W X ={1,2,3,4,5}, Y = {0,2,4,6,8,10}.

(1) &8 X 3 Y —1 85 X 3] Y BB REARER WS 7
(2) & Y Bl X M—ANSH Y Bl X BRSTREANBE R A7
5 f: XY, 81,5 CX. iE#A:

f(51NS2) C f(S1) N f(S2), [f(S1US2)= f(S1)U f(S2).

EPIRRALUNBEXRATLUREASSY.

6. W M,.(F) REUE F L2k n AEREHRIES, W o : A — det(A) BEA ML(F)
B F B—ANBE? 2 det(A) Bon A AT, 2, o REAHEH L

7. B F R, F" R4 F L n THIZHE. BE F ER— m xn B A, X
fa:F" — F™, fa(a) = Ac. iEH:

(1) fa REFHENH A KBRET n;

(2) fa RWHZENE A BBKFET m;

(3) fa BRAUHKENH m =n, 7 H A BA[HIERE.

8. ®& h REA X FHASHHS, HEXNTERES Y URMEERY f: X Y (B
g:Y = X), ®EF

foh=f(F hog=yg),



-8 F1E WMEMRA

iFB: h £ X _ERESEE.

9. W f: X>Y Hg:Y - Z AFABE. 1EH:

(1) & f, g #RBE, W gf BREBS, RZ, & of ZHBN, W f 2B,

(2) & f,g BEWEHN, W of BWES; RZ, & of BWEH, W ¢ RIS

10 BEBEIEE f: X oY H59:Y - X, & fg 55 gf AU, W £ M g EX
. 2B, MRRE fg BRWE, W f RO

1. # f: X — Y BB, iE8:

(1) f BREHFHANY fF BRETHER, DN TFEERS g: U XM h:U— X, RE
fg = fh, HF g =h;

(2) f RBHHANY f RAETHEK, BN TFERBRH g: Y 5 ZMh:Y - Z, HE
gf = hf, HH g=h.

12. 8 B B HET MR E—NEHNES.

13. ® X, Y SMRERES, iEH:

(1) |X| < Y| BECAEFE—D X 3] Y Mg, YA FE— Y 3] X KIS,

2) |X| = Y| HENAFE— X 3 Y B

1.2 * &

BIMNGERERARXNRZAIMRR. B, » PrEREZ BEABKR, EEHK
ZHRERXRT. XEXRER ERE— NN, FREERMNREAGEEX
AN, BARESXAN. thin, BAEREEAHRD, ZEAARHEEL. B, “4FHi
R MARXHERRR, B AR B— BB ES, BF — A HB KR
HERABEERNMARARFRAK.

REXEB—HRES LHXA.

EX 1.21 & X REZHES, X L&) (=) XEZARKA—FAN R, 235
FXGEE—FAE o, bBRTUHE a fob RFELSMN R % a,b &4 R B,
it a,b A KRR, itH aRb.

Biltn, £ n MrEEREE S £, HER XA, HEE—AXER. X, Z£EH
£E5E > < HRXR.

il 1.2.1 K a,beZ, wRA c€Z 1#4F a=bc, W# b &k a, iTH bla. &
B|R2Z LEH—NEA

BREX EH—XR, MRHEET X x X K—NFH

{(a,b) | a,b € A, aRb},

XANTFERN RNBER. RiEFk, X x X B—PTHE S hfE— Pt XkRER K
SEXH: aRb < (a,b) € S. XFE, X FHIZICREAERN X x X BTFE——XN O



1.2 3% # 09 .

s BEZ R, Bk, @ % EEIEESRh kR, XHERAT LA H
TR E X 1.2.1 B EE X

ENX 1.2.2 % X RETELS, W X x X 89— AFEHH X LH—AZTT

XA EXEHRTHEAE X 1.2.1 FRERESFE. s, FIAXAEXES
WRRBKAD. . HE

NHEEE, X x X IZETER X ERXR, RAZXRR, BN T X PR
FNTTEBBEEEMRR. F—IMORERE, X x X AHHE X ERRR, &
HERR, EEMT X PEBEFH N LEBEIMXR.

122 AZHELSRLE BFH S R_AEAZ LBRHN

{(a,b) | a,b € R, a < b}.

Bl 1.23 AEEELZ LEBRXZHE {(a,b)|abeZ, alb}.

B 1.24 & X RETESL N {(a,0)|ae X} ALK _ALEZRKAMF
% %.
THNMAFNEERXR: FMXRARTFXR.
BHANMBEM KR,
EX 123 E~RES X LH_AXEA, HFLEARTRA:
(1) BFH: sH4EMT ae X #A a~ a;
(2) sF#fRiL: Fa~b, B b~ g
(3) #Fi#tk: ZFa~b b~c Ma~c.
Mk~ A X LHEMXR.

B, HEXR = BREMKR. BINEMXABASTHERR, FTUEMHK
REMAFRRE—FHE.

Bl1.25 (1) &RFlz] AFHRF LS RIZLE 5 TFHEE f(2),9(z) € Flz],
AR f(z)~g(z) S HAAZECMEMER, I ~ £ Flz] EHFNLZ.

2) FFmH f: X -V, £X

~p={(@1,72) € X x X | f(z1) = f(z2)}.

EHBEXR X EHFHXR, AA f HFHFHXR & —F, f REF S AR
¥~ REAFXA

BEES X LR—NMEMRER ~. —NENAEL b EAHEN KT R T4
S, BN TRENMLELENBRTR—EME. HESEMEHRRHE
E, A X WS, Eh X/~ &R, 7 X PF, —MENMLR—NTE, MER
£ X/~ PE, —NMENERR A TE.



