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D 1.1.1] BOWoEFD2ES LV, BEEMEL TV 284 DR L ERE
I A) B S,

aPREADBERTHL I 2ilmSTac A (FEAsa) XL, a3 AET
205 aBADERTHRVWEE R ad A (FREAFa) ERT.

(E#% 1.1.2] A BZHELT5%. BOEENINTADERTHZILE BT AITHE
Fhd ,Hd50WE ABBZEL tWoT, ADBERIEIBCALKT. ZOLEBR
3 ADHDEETHI WS,

DED

BCAé:)f‘v’m(mEB%xEA).

(3% 1.1.3] ADB»>BDOADLYEA=BrED?.

[E# 1.1.4] EREVLOBRLRVESEZES LV, ilB ) TR,

[(E%® 1.1.5] HErERC I 2EE2HEEHL I

I8R5 L, I OBBRIICHLT, V2O0ES A, G LTVWE T3, 2Ok
ERTD A DORIZERE{A; | icl} %1 THRFNIONLERE v v T2
DEREBOFTFHRERAEL VS, COREHEE {Ai},c, R LET.

1 ZOERIEHETRY. EHZERIIEBROMEPBETH 2 DT, BEOWEEEA LD ITEX
% (E# 1.3.10) .
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1.2 S£50ERE

(E3% 1.2.1]) 1. A, BREEL LI E, A BOYRL b —HIIET 2 EEY
LD DE A BOEMHES (F7E3HM, L) twvwoT, AUB TET.

2%D
AUB:{x|x€Ai7:bix€B}.

2. At BOWLIZET 2 ERe2MEDbDE AL BoHERS (7138,
bh) twoT, ANB THY.
DF D

AﬂB:{x|x6A7ZPOxEB}.

ANB=0Dr & A¥ BIZAEWIHREZWVS.

3. At BOPHWIERTHI & MESAUB%2 AIB &%, A BDIEXME
WHZ Db,

4. ACTBLT, BZBERWERD2K%E ADS B 2slwkEREGEwWoT, A-B
7213 A\ B TH7T.
DED

A—B:{x|x€A7b)Ox¢B}.

5. HAHEE X REELT, X OFDEBICOVWTDABEZILZIEE, X -A% AD
(X 12B32) fiEALVWoT A THLDT. ZOLE X 22KEEL VS,

6. A={A; |iel} ZHE ] THRFNILNEAHEL TS, CoEhirirdy
NP0 OD A WETIEZELTWEEDDDE A DAHES (F1ITMES)
¥WoT iLgJIAi FRIWFU{A |iel} HE2VIFTUAFELRT.

2%D

JAi={x|3iel(xeA))}
el
¥/, BTD A, WETIER2EHED-bD% {A; |ic I} OHBEEAL V-
T ‘QIAi FEN{A |iel} HHVIENAFLRT.
D% D
(Ai ={x|VieI(xel)}.
el
FRZI=ND¥ %, UA % 91‘4 mA % mA rdvEL.
7. X B tl,tt% X@ﬁ%\ﬁ%m@éf%ﬁﬁ%z LTHEOEAZ X OM(NE)
FEL VLT P(X) THRT.
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D% D
P(X)={A]| AcC X}.

X Y rBRELTLE EE

XxY={(zy) |reX PDOyeY}

XYY DEMEWS.

AEEOEEAROVWT, 0 CABIUT ACADPKDILDZ & Z2itiAE k.

2. A, B,C %288 35. ADB»OBDCRLIXADC ZRE.

BB A B, C I LRERE.

(1) AcCh»>BcCcC=AUBCC
(2) ADCH»2>BO>C=ANBDO>C

X BRIREE, A B ZOMnREL T 5. Rent.

(1) A—- B= AN B
(2) (A9)°=A4

. X BRIREE, A B ZOMnREL T 5. Rent.

(1) (AN B)¢ = A°U B°
(2) (AUB)® = A°N B°

. A B, C,D%ZHEELTE. ROFXERE.

(AnB)U(CND)=(AUuC)N(AUD)N(BUC)N(BUD,)

X 2HRBE TS X OFTEE A BIINLUTHEAE - £ @ ZRODEICERT 5.

A-B=ANnB, A®B=(AUB)—-(ANB)

N

1
2

HE - BXU @ 3ZEER, fMaEllE AT 28 2RE.

HE . ICET2HRAMICEFEET 20 0HNK. FET S 2, FLOi
TCBDH B E D IR K.

(3) HHE 0 IZ2WVWTH (2) LRI Z e EHFANK.

(4) 77BtiERl (Ao B)-C=A-C@® B-C DBEDILODPE S iR XK.

DL E,
)
)

~—~~

RO EHRE. R LA A BDHEZERES X OESES.

1) c
(00) -y

iel iel
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i€l el

9. RDZ L ERE.
(1)

U (ﬂBz) =()(AuB)

iel el

AN (UBi> =JAnB)

el iel

10. R @ ES A, (n € N) BXTEZBNZ L& ZhPHIZOVT ‘Elen v

(1) Au=(0.2)
(2) An=1[0,7)
(3) An=1[0,7]
(4) An = (1]
(5) An =[5, 1]
(6) Ap = (—n,n)
(7) Ap = [n,0)
11. z e RITHL, R OERES A, & A, = [0,2) ITEDED 5. :@Z%JLAQU%

Kb k.
12. 4 Ay, Ay, .. ITRLT
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r¥BrE, ROMICEZ K.

(1) lim A,, C lim A,, Z/R¥.

(2) Ay DAy D - @t%li_mAn:MAn:jlen THB I ETE.
(3) Ay C Ay C - DL E Q) DESRIEDPVAZHE D PN,



n —

{non+1,n+2,...} n:EK
{1,2,...,n} n : A

TH5rElimA,, limA, 2R X.
13. (AxB)N(CxD)=(ANC)x (BND) Zzmrt.
14. X, Y 88 AC X, BCY 2BNERLT2. Z0rE X xY ZBWT
(Ax B)=(A°xY)U (X X B®) TH % Zt%xRt.

1.3 Eff

UEx 1.3.1] X,V 288235 X OFEEFR2z e X THLTY OER y B0t
OIET 2 XS E X 225 Y NDEFE/REWVS. Wb f 2N X 225 Y NDE/HTH S
tExf X S5Y ERT.

IOIERINCE, X 225 Y ANDOEMR f 2%, HE X xY OEPEETH-> T, [LED
r € XIWTHL (z,y) e fLRDyeY DBLLEVEDEETIHDTHS. (1.5 HiZRK)

E# 1.3.2] [ X =Y 25HBr 335,
L fiZkhareXDyeYZMELTWREEZy % f(r) TRL, 2D fITX2B

rng.
2. X DEREE ATHLT, Y OEnES

{f(x) |z€e A} CY

Z,LREAD LB 2o T f(A) THRT.

3. X & f OEFIK, f(X) Z f OEED 50z v,

4. Y OERESE BIIXLT, f(x) e Btkdze X O2kE, ficks B o
o, f7YB) TRT.
D% D

fYB)={z| f(z) € B} C X.
(Es#% 1.3.3] [ X =Y 25K 335,

1L f(X)=Y THBLE, fIEX25Y "D EADBRELILHTHZ L0,
2% D

VyeVY, Jz e X, f(z) =uy.

2 a1 Ay = f(11) # flag) BEDEOL X, X1 1 FLEHESHTHE LS.
3181 2O LADBEHTHZ L &, RHEHTHE LWV,



FH1E EHGrER

(€% 1.34] BB X Y PHHFOrE Ky f(X)RKXNLT flz)=y %23
T €EXPRFEVEOHEETS. ZOx%k fl(y) EL AL IE f(X) 25 X ANDEM/
Y725, Zhi fOMERE WS KT f BIRBEHTHIUE, fT1IRY 25 X ~NDER
25,

(€3 1.35] f: X - Y, g:Y = Z%5H{r3% ZorExrec XiTHLT
g(f(x) € Z XX BEHE f L gDAK EWoT,go f TKRY.

DED

gof: X — Z,
(go fx) = g(f(x)).
(€3 1.3.6] £AE X ODFEZREZZNHBFICI DT X 6 X NOER%E X OHEEE

%X W9, 'IE%E{%% idX o 1x Zh\ofcﬁﬂ%“ﬁﬁﬁ‘i Zf)i\%lﬂ.
D% D

idy: X — X,

idx(z) = x.

(87 1.3.7] X Z28E, ACX 2R ELT2. ADERaec A2 X D¥EFRae X
CRZZ2ICEDELNDE ADDS X NOE/REUEEHE NS,
2%bh it A—- X 2UEEH/RET L L i(a) =a.
T/, i A= X PUBEBRTHH e E, i A X eELZDH 5.
(€3 1.3.8] HEE5 X, Y ITHL, X 226 Y NOEBRLRDRTELEEYX v RT.
DED

YX=A{f|fRXPOY NODER f: X =Y},
(€% 1.3.9] X 28527 53.
1. ACX %2 X OERHEAELT5. RTCEREINIEH xa: X - {0,1} 2 A (X

L) R E WS,
1 A
XA(x) _ { (I S )

0 (xgA).

2. X 205 {0, 1} NOE{ RO THESE 28 TET ({0,1} LLIEEE 2 tHL
TW3).

(€% 1.3.10) [ 28527 3. [ oD I3EBHEADEBRDZ % [ TIHRFEMNITI B
TREAER b WW2 [ B ZOEEHEOIRTES, I DILERTLE V.

*2 2% 1.1.5 B,



1.3 Ei&

A% [ THRFSILNEEHE T3, Bil, 84 A() & A, BrBnT, Z0%ELK
B (A}, BYLET

=

15.

16.

17.

18.

n € NI LT n OEDOKEDOEE d(n) ZXEIE 258 d: N — NIZOWTX
DRNZEZ K.
(1) a7 1({2}) BEABEED.
(2) d-1({3}) B Y AL,
(3) d-1({4)) XY ABELH.
(4) diX1xt1 2. T EADEED.
X, YZ28E, [ X >Y 2EHr35. A, Ay % X D, By, By 2 Y OF7HEE
Zé‘ét%/ﬁ(%’:mﬁ.
(1) A1 C Ax = f(A1) C f(A2).
(2) By C By = f~Y(B1) C f~H(Ba).
FROERDED IO E S 0EFR, DD E ZTIIFEAL, KD L7z
EEIIERBIZZET K.
(3) f(A1UAy) = f(Ay)
(4) f(A1NAy) = f(A1)
(5) f7H(B1UBs) = f~1(B1)U
(6) f7H(BiNB) = f~1(B1)N
(7) fHHF DL ED (3)~(6).
(8) f HEHDL ZD (3)~(6).
X, Y285, [ XY Z2EHR A% XD, B2Y OTEEL T ERODFE
KD LoD E I FAREK. FXDWD L7 0EE, WIhh OSBRI
DALORBIXENZRE.
(1) A= F1(7(4)).
() B = f(f1(B)).
X, Y. Z%288, [ X=Y,q:Y - Z%BBe35. O ZTREeRHE.
(1) f,g P dLEH LS X go f DERYHFTHD, (gof) 1 =flogtT
H5.
(2) go f LSO g DENTH 3.
CDOYEXBIC g BHEITHIUL [ IR TH B
(3) go f DHSLOIX f BHEHTDH 5.
ZDEEIHIT fRENTHIL g \THEHFTHS.
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L 5B

19.

20.
21.

22.

23.

24.

25.

26.
27.

Rso={z€eR|z2>0},Reo={xeR|2z<0} &F3. 2 c RIZNLT f(z) =
22 L VIR EEZEZR L. fEMUTO XS BREJ{eEZ L&, zhzrh (1) Hbt
NS, (1) BRI, 2B X FLHEHNOLEIIHESRZRD X.

(1) f: R—=R.

2) f: R — Rs.

(3) f:Rsog—R.

(4) f: Reo — Rso.

neNt3T3. X={1,2,...,n} Dk & P(X) DL XU 2X OfEf%ERD &.

X2HEAEL TS B x: P(X) = 2X & x(A) = xa TEDS. x IEHHTDH
5Z%mE. £z, x OFEBRIZIED X S72H DD,

X 2R EEeT5. H0%EAE A BC X OFMEEBZ a, b T2 X ROzt
N

(1) AC Bea(x) <b(z) Vo e X.

(2) AN B OFHREEZ c £ 35 &, ¢(r) = min{a(z),b(z)} = a(z)b(z).

(3) AUB B A° OFHREE % o, b THRE.

(4) AA B OFiEEIEZ a, b THRE.

7L AABIE
AAB=(A-B)U(B - A)

LI EZEN2HBET AL BOMBELIFIENS.
neENEFTE X={1,2,....n) DL ERDbDERD k.
(1) X 225 X NOEBRDOE.
(2) X 225 X NDHE O
(3) X 2B X ~OLEDELL.
X =1{1,2,3}, Y ={1,2,3,4,5} £ ¥ 32 %, XD DDELE KD X.
1) X 5 Y D54,
(2) X 25 Y NDRG.
(3) X 25 Y ~DHH,
4) Y 28 X ~AOEfE,
(5) Y 225 X NDOLHT.
(6) Y B X ~DHE.
BB RXxR > RZa(r,y) =z XD EDS. o= r1([0,1]) KR
XK.
B f:R—> R % f(z) =sinz ICXDEDZ. Zorx f71([0,3]) 2k k.
N2 BEE {0,1} "NOEGLEK F = {0,1} #%25%. f#neNtiec {01}



1.4 [EE, =M

XU, F OWPESE C(n,i) % C(n,i) = {f € F | f(n) =i} CEDEDS. %7
F O ar o265 E xR

E={ACF | AZERED C(ny,i;),...,Cnk,ix) DEERL LTRES.}

WEDEDS. TDOLERDIZ LXK D DD,

A Ay, €€ = OL_leneé’.

(

(2)

(3) ABe&= AUBEE.

(4)

(5) Al,AQ,---es;»n%;Anes.

1.4 EfE EM

(E#€ 1.4.1) {X; |iel} 2 THRFNISNLEEHE LTS, I 25 e, Xi N
DEBR fTHoTVYi € I(f(i) € X;) L2 b0DEK% {X;|icl} DERE VL,
[Tic, Xi &L BREOTE f % (z;:i € ) LWSFHBTRY. 22 L, = f(i) TH2.

DED
1
[[x= {f € (UXZ)
1€l el

={(x;:ie€l)|Viellx, € X;)}.

Vie I(f(i) € XZ-)}

O 1.4.2] HBEH{X; |ic I} ITHL, BT x U;c; Xs DEDERE [1,c, Xi 22
FTED, fEBE{X; | i€ [} ODEMEIFIERZME NS,

DFD
[[Xi={Ga2)|icl, zeX;}cIx|]X.
el el
[EiRE

28. EAE [Too, Xi 225 X1 x Xo(E#% 1.2.1 8) "OEF ¢: [, Xi — X1 x Xo %
o(f) = (f(1), f(2) TEDZ. ¢ ZLEHETH 2 Z & 2Tt

20 AR {X; |iel} XL, BM [[o, Xs oMES U, Xi ~NDEK
7 [lier Xi = Uje; Xi Z w(i,z) =2 TEDS. 1 32 TH D L 2Rt
EHI, EED el (1 #5) XL X;NX; =0 THHUE, 7 3EHHNTHS Z
E .
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1.5 BEf%k

sk 1.5.1] X, Y 28AL 5%, BHEES X XY OMIESEZ X v Y OMOBMFE
ZEX 25 Y ANORBE WS,

I X =Y Thsrx X LoMKR v,

REZX Y OMoOBM%R, T H#bbRCXXxY 235 XDHERrc X Y OEH
yeY IZOWT, (x,y) e RTHDE % xRy tEHL.

REL
[@ﬁlF’nEjfEéE%fJﬂi % j

1.6 [EfERE®R
CEF 1.6.1)] £6 X LOBE~ (DOFD ~C X x X) 23RD 3 DDA

(i) (REE) z~z,
(i) ) z~y=y~ua,
(i) GEREH) z~ydDy~z=2~2
RHTEE, B~ BEE X LoRERGR TH2 0.

(€3 1.6.2) B~ 2845 X Lo[AMEREFKRETS. X DELRaec X IINL, a &F
ERBERLRDORT X OEIES

Co={z|rzeX, z~a}CX

% a OFMEE WS . FEEIEXOMEZR> (HE 30 Z2H) -

(i) a € Cy,
(ii) a~bz>0a:(]b,
(iii) a bt b= CyaNCy=0.

L7255 C, O RKO KB TES {Co | ac X} & X RECEREDESC, 2T
L AR BET B, CONERAMEIG ~ 12k 3 X OBEHELS.
RSO R [Cy |a € X) % X/~ L EX AEBGE~ 1053 X OBESL LS.




1.6 [FfEEIGR

11

¥/ae X% C,e X/~ IZHDFTER

X— X/~
w w
at—C,

ZHARLER 25 0V3E5R, BRBHEERE WS,

Bl

30.

31.

32.

33.

34.

35.

A X LOREREFR ~ 12X % a € X OFEEE C, TRTELE, RO P

DI ERE.

(1) a € C,

(2) a~b=Cy=Cy

(3) atb=ConNCy=10

neNt32. a,beZiZML,a—bhnTEHHYNZLZa=b (modn) i

T. ZOMBR=13Z LoORMEBEBRTH 2 2 2Rt. £72, ZOBRICX 2 Z O

BRI ED XS REED.

P OIS 2 XROABARIZFEERIGRTH 5 2 & 2nE.

(1) 3720 =MErnaEH (=) TH5.

(2) 320D =ML (x) TH 3.

(3) XD =MFOHBENIELY (=) .

(4) 372D DERDPTAT (/) TH2 (R LERP BT 255D FTTH2
LART) .

RIZBWT, z ~ ygaw—ye ZIWZEDVBER~ ZED D, ZHUIFMERERTH %

Z e,

N x NiZBWT, (I,m) ~ (p,q)ﬁflnLq =m+pRRIDVHEFZ~ZEDSZ L, Th

EFRMERRTH 2 e B2, 2, Nx N/~ XD XS BREED.

X, Y288, [t X Y 254235 XITBI2HEEFE~%Z 2~ yfe)ff(x) =

f)ITEDEDS E, ZHIXFEEBEFRTD 2 Z & 2Rt

XDOZOMBR~ICEITHEAE X T2 X =X/~ m: X - X ZHRRE

%, Thbbre X2, r ZBCRAMHEC, € X 2MIEXE2E5HrT%. 2ok

E T REHTHEIERE. F, B £ X SV DFEELT, f=for &k

I3 ZRE.
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36

37.

38.

39.

40.

41.

42.

X 2VHEO=AF2KOREL T 5. [ME32 (1) DB T, X/=3rok5%k

RED.

X Z¥HEO=AFLK0EEL T5. M#E32 (2) DRLET, X/ 3D X 5%

LED.

X 2 VH Eo=AEehofadr 5. ME32 (3) DELET, X/=R3EDL5%

EED.

Y 2 FH FoEMEROES L T5. ME32 (4) 05T, Y/ /3D X5k

ann.

[ 33 CED R LORERMGR ~ 2E 25 &, £EB « 3ZXMH [0,1) oo D

DEKEFETHD, 72, [0,1) NOHRER 237 2D0FKIIFEE TRV, 51

0~1TH2056, R/~ AORIH 1 OMHE L ARTIENTES.

DI LIHBE->T, RxRIZBIZROFEMEBERIC X Z2EERIIES>EZ T X

W N XK.

(1) (z,y) ~ (z,w)(<i:>efx—z€Z MOy =w

(2) (x,y):(z,w)é:)efx—zez MO y—weZ

ExH5 35 EOMESPE) XBII2MFE~ %, A~ B(@AAB DIFRREE

BLCEDEDSE. TZTAABIZAY BOXFizZE (HE22 (4) B Th 5.

T, BEAEVIIERESTHS (EX 182 . 2O &, ROMICEZ &.

(1) ~ IZFERERTH 5 2 L ZRE.

(2) 225G ) L FMEREEIZM D,

N2 =Nx NEZBWT, Bk~ % (m,n) ~ (p,q)é:gfmq =npITEDEDE. TD

L, ROMIEZ K.

(1) Btk ~ XAMERIfRTH 5 Z & ZRE.

(2) COBIE ~ CEBHEAE E=N2/~m b L, m: N2 & E RFEHET 2L
% m(m,n)o7n(p,q) =7n(mp,ng) TX->T, EXZBI2HAE (T1bbH, B
BREXE—E) DEDLNSZ L ZRE.

FE. 207512, © 23 welldefined TH 2 Z e BRI BENDHZ. Thbb,
m(m,n) = w(m',n'), 7(p,q) = 7(p',¢') D& & 7(mp,nq) = 7(m'p’,n'q') T
HBIBRIHELTERLIR.

B) BB/ f: N = E%, f(n) =7n(n,1) TEoTEDD L, fIFHFTHD,
f(mn) = f(m)o f(n) THZ I &ZRE.

(4) (m,n),(p,q) € N> 253, EX n7(m,n)ox = n(p,q) AT LRI
reE %KD XK.
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43. X 2B L, S %2 X FLOR, S HOBHDTESSC X x X &35,

44.

45.

46.

(1) Ro=Xx X % X Lo As e, ZNIFMHEBERTH 2 Z L 2t %
72,2,y € X B xRy THHDIXED K S7% L T,
(2) X LBtk Rs %
Rs= () R

SCRCXxX
R IZFRMERE R

WEDEDS. 2O X R i3 X LOFRMERGRTH 2 Z & Z2nt. ZO[FEMEE]
%z S OAERT 5 FEMEREFRE V.

(3) Btk ~ %2 X LoOREREFKRT, FED 2,y e X TOWTaSy=z~y ThH?
bOLTE ZOLE re XD~ IZXBEMEEE CF, R 12X 2 FEMEHEE
CSv35L,05CCy THDILRRE.

XZ2HEE ACX ZETROVETEAL L, AXxACX x X DEKTZ X Lo

FERERE ~ 232, 2O X o~y lo=yFEhidr,yc A THDHZ%:

R F, CORMEBRICE ZBEERIZLED LS D,

X 288, G35 5%

w:Gx X —- X

PROFGEMN AT E FHGPEEG X ITE»S (uickD) fFHT 22 05:
(i) wlg, u(k,x)) = p(gk, z)

(i) ple,x) ==

7272l eec GIEGOHMIT. LIFLIF u(g,z) e X g2z EL. ZOFEEXH%
LT R XOF S L

(i) g-(k-2)=(gk) =

(ii) ecx ==

e b.

X Lok~ % x ~ y(<i:>efflg €EG:y=g- 2 CEDEDS. ~ IIFAMEREFRTH 3
Tt ZmRE.

XY 2848 ~ =P XY EORERMRE T 5.

(1) X xY 2B 2% ~ %z,

(z,y) ~ (=",y) ©r o hoy~y
e

YEDBE, ~E X XY FORMBMGTHS 2 L ERE.
(2) X x Y/~ & (X/~) x (Y/~) OEO2%S %2 0 £ oD A
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1.7

B Rat%

e 1.7.1)] £5 X FOBR < BZRD 3 DM

(i) (&) = <,
(i) (RAMHE) 2 <y»roy<z=z=y,
(iil) GEBR) 2<ybroy<z=>2<z

AT E R <I3HES X LoOEFRER £ PEFPEGRTHL2 VWS, 220D
LE X RHFEGERIEPFEFESE VS,

IEFES X D372 BB o,y BN <yhry<zdPilrdb—HrALTWVWSL
X, 2y 3B THE V). X DIEEDIDODOEBDLEAIGETHE X, Z

DIEF % 2EF %72 388FIEF tvwn, X 22lEFRES WS,
e 1.7.2)] X ZIEFES, AC X 2EnHEEL T 5.

1.
2.
3.

7.

XOERz e XDADLRTHS o fEHDac AHLa<zTH2.
XOERz e XDAOTRTHS o fFHDac AHLz<aTHB.
ADEREFOLE ABLCER THZ WS,

AVTRERO L E AXTTHER THE W05,

ADEHKZM T, ADERTHZ2bDNFETHLE, M 2 ADRKITLE WD,
RITRFETIUI TRV EDTHZDT, 2% max A &L

ADEZEM T, ADRRTHELI2ODBPFHET DX, m%i AR WwWS. &

INTREET 0 DTHEZDT, FR%Z min A L EL.

A DEREROLTRBTRIIIHFET DL &, 2 A O LRI 3R/ L

FrewvoTsup A THRT.
ADTREKDZTEETRATTNFET 5L &, T A O FREZIIRKT
lewoTinf A TR,

T MeAtTB M<ad»DOM#altlh?ADEFaec ADFELRVE X

(DFED, M IOREVERZND ADOHICHRVWEE) M %2 ADWAITLE WS,

.meEALTEB. a<mbPOm#AalBbdADERac APFHELBEVWEE, (D

EFD,m ED/PNZIVEEN A DOHFIZREVWEE) mEB ADOM/INTENS.

UEs# 1.7.3] X, Y 2EFEEGLT5. B f: X > Y I FED z,2/ € X ITHL,
r <2 Bl flx) < f(o) 2 E, HFZROE V.
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il

47.

48.

49.

50.

ol.

o2.

NIZBWT, m»n OWETHE2Z % mn TRI L E, ZORFR | 1ZIEFTH S
Z kit

X 28EBr35. MESGPX) XBWT, AaMfk C 1IEFTH 225, HIEIEFT
RN L EIRE.
Xz{LZ&&&&Z&&MHZ?%.mbeXWﬁﬂﬁagbﬁqﬁb®%ﬁZ
ERLIZEE, ZOIEFICBELT, RO DERD K.

(1) X oKL &/t

(2) X OMARIT & M/~

(3) supX & inf X

(4) A={1,23) C X D% supA ¥ infA

(5) A={6,7,8} C X D&% supA & inf A

X BRTHRWEGL TS, FCPX)DPRD3IDDEMEEAZLTVWE LT 5.
i)0gF, XeF

(i) Ae FDDACB=BeF

(iii) A, BE F=ANBecF

(ZOLEFIEX EO74NE—THBLWVS.)
;XﬁgR«®5@é%®&?%éRXKﬁﬁé%%;%u?wiimima

fygglreX | flz)=g(z)}eF

ﬂ);ﬁﬁ@%%f%%:t%%&.
RX%ﬁ@%%;fﬁ%ufeRXwﬁ@E%cyfﬁ?my¢g®ﬁm%%g
ZLUUTRD X SITED S.

Cy < Cpofre X | f(x) < ga)} € F

(2) Z DR < 23 welldefined TH 25 Z & &t
@):®%%§hH@/;i@@?%%f%%it%%ﬁ.

(4) ZDMEF < BEIGIEF 2 £ 5 22 ZfiR &

X 28EE Y ZIEFEEGLT5. f,ge YX Il f < gé:c;vyc €X: f(r) <g(x)
CERLEEE BB <IZYY LoOEFRBBRTH B Z L BRE.

B£5{0,1} XHED, 2Fh 0< 1 2 WIEFREWRS. X 2EEG L, 2% 1, M
51 DlEFEZ VWIS, ZDr 221 OEH x: P(X) — 2X BGIEFE2HE>Z &
B, 727 L P(X) KIZEEEGCIEF 2V 2 (R 48).
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o

53. PZEF®A, X C P33 FEDzc X &, FBED y € P(y > z) Xt
L,ye X 722 %& X % upper set £WoH. £h TEDzc X &, [EEOD
yePly<z)ITWL,ye X &3 % X % lower set £\ 9.

X 2% upper set 7% 513 X 1% lower set 2 ?

54. P » HRIEFEEL T5. B4 f: P> P, EED 2z e PITHL, 2 < f(z) %

HlzBX, fIEFFERTDH 5.

1.8 S£EDEE

(£ 1.8.1) 31720 ESE AL BOBICRHEHEIFEETLILE, AL BIINETH 3
W, A~ BTRT. ZOrE At BEFAIUEEDZVEFRCERER WS, A
DIBEE 3% A |A| TET.

e 1.8.2] nZBEABE 2. £5{1,2,...,n} EAHEFELREGOBREEIn L ERT
3. FRTBES)DOEEZOLEDS. BENn 2130 THIEAZHERERL WD,
AREEGTRVESEZEEESG V.

(7% 1.8.3] HABEHEROEAE N e MELEEERHESGL VWS, HEGOEEY
Ng (ZFL7¥0)TKRT. ARESGLEEEGERML T2 EralRRESGE WS,

EREEROES R ZAIETIIRWV. R OEEZEGADEE LS.

(€3 1.84] ot 5200 EELTS. A B%2|Al=q, |B|=8TH3&5
REGY T, £5 A][B, Ax B, AB OBEEIZ A BOREUHICELT a, BDAIC
EDEES. Z2ZTak BOMa+ B Fab, Mol ZRDOESICERT 5.

1. a+8=|A]] B

2. aff =|A x Bj

3. af =|AB]
(€& 1.8.5] A BEEALT 2. AV BOHIHAREGLMEFETHI L X, |A| < |B|
r#EL A < |BI »2|Al #£ Bl THBLE, A < |B] 2WT, |A| & |B| EbAhE
WVWHZWE Bl [A] EDREVEWNS.

[Cantor ®EM] |X| < P(X) (H3WViF |X]| < 2XD)
[Bernstein OEM] | X| < |V |22 |Y| < |X| %51 |X]|=|Y]|
CGREELEREEE] EEOBE o, SITNLT, a<B,a=8,a>B0o0WInrlr

Bz TR, TRICEERZES) ZIZESHELEY, NEE] BEHELTVARLY. BEOERICIED LR
RER D TEEROAESIRE X.
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OMWALT .

Bl

95.

26.

57.

58.

99.

60.

61.

62.

63.
64.

Cantor DEHE MO & 5 1A &.
X %52 6N7HEELT 3.
(1) [X] < [P(X)| B,
iz, |X| = |PX)| bARET 2 &, EHm s, LUE [ X — P(X) BHEET .
2O fEANT

A={zreX |z ¢ f(z)}

5.
(2) £E A RFICTHIERE.
R

(1) Ng+Ng=1Ng

(2) Rg - Ng = Vg

(3) Ny = No

(4) g # R

£E5D %ﬁk%bf@T%TLﬂ<uﬂdﬁF%M® theBiz3 e 2mnt.

AIREMEDOREES Ay, Ay, ..., DR U A, ZR[ETH 5 Z &t

(1) Nx N NOEEZFLWVWS Z%T%

(2) QxQ ¥ QDREEIFELWI L 2RE.

(3) RxR & RODEEEFFELWVWI & ZTRE.

(1) R25 {0,1} NOGHR2AKDBEEIIR OREIDRKRENI L Z2RE.

(2) R2>»5 RANOHEBEARDEEIIR ORE LD KXW 2Rt

R EODHWIKZDLEWKRE (2L 1HTHETHRVETS) 1F, £S5 %L

Lo THEAAEMEL 2NNV L E2RE.

X ZVH EOMBL2KROEEL T 5.

(1) X OIREEIR DRELFELWI L 2RE.

(2) Y % X OEDEAT, TED D;,Dy € Y WL, Dy # Dy = D, N Dy =10
EHoTWVWEHDETE. ZOLE Y DEBIGAAETHD L E2RE.

N2 RAOBEBEROEEIIR DBEELFELWVI LERE.

R 225 R ANOHEGRAMEADOEEIIR ORELFELVWI L 2RE



18

%
i
»
I
e
&
B

1.9 FBIRNIB, Zorn DfERE, Y| n]gEEIE

CERNP] {X;},., 2HRE ] THRTFNIOMEEEGRT, £EDi e I IZOVWT X; #0
Y35, Z0LE Kic [ ITHL X; DEREBRATHRIE 2 GBPEET . 0% D,
B o: I — iLeJIXZ- T, EEDic TITNL p(i) € X; ER2bDDBFETSD. 2Ok
B L, X 20 2 FRE 5.

(E#% 1.9.1] X 2EFEEGLT5. X OEEORMEFTIES (Thbb X O HE
BTCRIEFHIEES IR o TS 0D) P EAZROL & X 2IFWNIEFES VS

[(Zorn O] IRMNIEFEEEZD R LBV L DOMATLERD.

(e 1.9.2] #£E5 X PEIEATHZ LiE, X PRIEFEETH D, X DZETHRWTE
BOWMAEEDRNMNREZROZETH 5.

CREHInREER] EEOEAI, S EKIHFEERL T2 I TRIIERICT S 2 e
TE5.

Rl 1.9.3] ERANH, Zorn OB X CBHIATREEFI A WVICFETH 5.

il

65. X #HBEELTE. ZOLERDI L ERE.

(1) aec X 2@EET3. Fo={A|ACX,ac X} B, F, 13 X Lo
KT ANR—THBIERE. LEL74AMX—DOHEOIERIX, F; <
Fo o F1 C Ty CEDEDB. £z, 7 4 VX —DEHRIZME 50 B8,

(2) Fo={A|ACX, AERESR} LB, 374V EZ—ThobI L%
R F, KT 4R —TREnwZeZRtE., (kb B3 B°% Fy i
BERVELREEZTC, G={A|ACX, BUAEc R} %%x5.)

(3) Fo ZBTMART 4 VR —DMEET 25 Z & % Zorn DFEIC X DAEHE K.

66. R DEDEE H T, ROFEN BT HOBFET 5 2 L Z2mE.
&t FEoreRIE, BRED he,.. . h, €c HE, BRED ¢1,...,9, € Q ZH

W,
r=qhi+-+gnhy

LRV EBDITRES.

(¥ b R OFDEET, Q L—TMVREEORAEEE R, Zorn OFEZES .
T, ACRPQ =Tz ik, BRMD ay,...,0, € AZERICE D EIH
L Q =ML TH S, T4Db, a1+ -+ qnan =08722 q1,...,q, €Q
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Bg==¢g,=0LR\VIENI.)

1.10 R#ED LR, TR, EMER, THRIR

[Weierstrass OEH] FEHR2AEDOEE R ICBORNERIC X 2IEF %5 2 CIHFPE
BAHL. ZOLE ROETHRWMEEDIAESX, Liz (Fi) ERAZLIE, 20 LR
(FRR) 2F#ET 5.

GERE 1.10.1] £AR %, RIC2 55 {400, —o0} DI MAEEL TS, EEDz R
WKL —co<z <400 LEDZ L, ROIEFLHHET, RINEFEEICKS.

R IZBWTIE, Weierstrass DEHD, ZEAPHRTRVERITHLTHEDILD. D
ED, ACRMPEICHERTRIIIUI sup A = 400 LWV BEETH 3.

(E# 1.10.2] {a,} 2FEF | T 5.

Bl {a,} Z a, =sup{a; | i >n} TEDEDS. ZOHIND TR inf {a, | n € N}
%z, b ORH {a,} MR ¥\, limsupa, THRT.

DED,

limsup a,, = inf {@,, | n € N} = inf (sup ai>

w>n

[k 8 {a,} & a, = inf{a;|i>n} KEDEDZ. ZOEID LR
sup{a, | n e N} 2, L DEF {a,} D MR W, liminf a, TET.
DED,

liminf a,, = sup{a,, | n € N} =sup <II>lf ai)
n (]

=

67. ACRDPROEEDE %, sup A, inf A, max A, min A 23K X.
(1) A=1(0,1)
(2) A=10,1)
(3) A={=L|n=12..}
4) A={L|n=12,...}Uu{n|n=12..}
(5) A={sinn |n=1,2,...}
68. ACR &95%. RERE.
(1) supA<b&eVace A b>a
(2) supA>b&Ve>0,Jac A, b—c<a
(3) infA>b&sVace A b<a
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H1E LALER

69.

70.

71.

72.
73.

74.

75.

76.

(4) inffA<b&eVe>0,JdacA b+e>a
A B% LICERBFROEEGL L, A+ B={a+bla€ A beB} 55%. ZOD
EERDZ k.
(1) sup(AU B) = max {sup A, sup B}
(2) sup(A+ B) =supA+sup B
BRZFZEI {a, )50, WNLT, a, =sup{a; | i >n}, a, =inf{a; | i >n} ¥
B, B {a,} FHEMEM, {a, } FHEFABD>E L2 2RE.
FEH) {an} WOVWTROMIZEZ K. 7272LbeR T 5.
(1) XZRE.
limsupa, =0
S EED e >0 LRD i, il 23D ILD.
i H2FF ng»o%DiTlda; <b+eTdhH?
ii. EREDES i ITHLTa;, >b—cTHD
(2) XoOoH %2 TIELWABIZE K.
liminfa, =b
S EED e > 01T LRD i, il 23D LD.
i H2/F ng oo iTEL_1TH3
i. EREOERS LTl ITths
FEH {a,} 1Z2WT, liminf a,, < limsupa, Z~E.
FEHH| {a,} 1TONWT,
li_)m ay, DEET 5 < liminf a,, = limsup a,
CHBILETRE, FLIOLE,
li_>m an = liminf a,, = limsup a,
THB L ETE.
RTHEZ 6N 285 {a,} DR THRZ KD K.

FEBA {a,} \T2WTC, liminfa, = lim a,, imsupa, = lim a, ZR~E. 72
L a,,a, (XME 70 TEDHDTH 5.
FEA {an}, {bn} BEUp e RITOVWTLURD Z & 2Rt

(1) limsup(—ay,) = —liminf a,
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(2) Vn, a, <b, = limsupa, < limsupb, 22 liminf a,, < liminfb,
(3) p > 07 51X, limsup pa,, = plimsup a,, 22 liminf pa,, = pliminf a,,
(4) p <0751, limsup pa,, = pliminf a,, 2> liminf pa,, = plimsup a,,
77 EBI {an}, {bp} KOWTUTOAERZRE. £/, FESDWILLRWHIZ 2
J K.
(1) limsup(ay, + b,) < limsup a,, + limsup b,
(2) liminf(a,, + b,) > liminf a,, + liminf b,
MYRra,>0b,>0t735%.
(3) limsup(anb,) < (limsup a, ) (limsup b,,)
(4) liminf(a,b,) > (liminf a,,) (liminf b,,)
78. EEH {an}, {bn} TD2WT, {a,} DUIHRINITH % & 2 ROEXZRE.
(1) limsup(a, + b,) = limsup a,, + limsup b,
(2) ap >0,b,>0D &%,
limsup(anby,) = <nh—>Héo an> lim sup b,,
79. ap, > 0 THEEEI {a,} £ a e RITOVWT, Rent.
(1) limsup *2- < a &F2&, H2EF ng H->T, n > ng KL a, <
a"Ma, EIR5.
(2) limsup {/a, < limsup -*=

An—1

(3) liminf _%2— <liminf {/a,

1.11 &fn
=

80. X, Y %48, [ X =Y %58 ¥ 3.
(1) fl32HS < J9: Y - X, go f=1x, fog=1y.
(2) fiHG
=
VZ, Nu,v: Z = X (fou=fouv=u=0v);

7—sx-t. vy,

(3) flaaht
&
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»
I
e
&
B

VZ,Yu,v:Y = Z (uo f =vo f=u=uv);

x—Jtoy—"s7.

81. {X; |i e I} 2%EA I THRFMNIbM-EEEL T 5.

(1) Hjel L, 5hp;: [l Xi = X; Zp((x) =2, ICEDEDS. (I
NEBERGE WS ) AZEEL L, Ric [ ITHLER f;: A - X, B5
ABNTVWE LTS & BRf:A- ][, Xi T, &2TDielITH
Lpiof=fi 2AETHDONERVEDEFET 2 I L E2RE.

(2) FjeliTML, BlRy: X; =[], Xi 2 1i(x) = (J,2) KEDEDS. (Z
NEFENEZEVWS ) AZEEGLL, KicTHLER fi: X, - AWE
ALNTVWE LTS, X, B f: [, Xi > AT, &TDie IITH
Liyof=Ff2AlTdONRREUEDOFET I ERE.

82. X, Y, Z%%E, X = Z,g:Y - Z%B{r 352 UFRTERINDE X xY

DEHE

X xzY ={(z,y) [ flx) =g(y)} C X XV

EXeYDZEDT7AN—FEEWS. By XxzY -5 X, f: XxzY =Y

BENEN G (v,y) =z, f(r,y) =y LD EDS. ROMITEZ K.

(1) fog =gof ZRE.

(2) AZEE u: A—> X, v: A—>Y ZEBRT fou=gov 2AhkTdDLT5.
CDLE B h A Xx;Y Tu=gohv=fohZATHDN:E
DEDIRET 5 2 2t

(3) fOHHELZOX, ff bHEHFTHSZ I L 2mE.

(4) f BREANDEBRZLZX, ffdZ5ThHD I ERE.

(B) Y 2 Z DEBEET, g: Y - ZDPUBEBRTHZ2LT5. 2oL x, RHG
h: f7HY) - X xzY Tgoh: f71(Y) - X BEUEEME, f'oh: fHY) —
Y 3D YY) ADEIRE 2o TWB bDRLFEDE DT 5 2 L %
.
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EN

)

Y Z.

8. X, Y, Z%»%E8, 1 Z > X,9: Z =Y 2EBrIT3 EENTEICED X, Y
XY offnEaeasakT. XY B 28%

R=A{(f(2),9(2)) | z€ Z}

DT 2AMEREFREZEZ, 2hicks XY oifeéz X[,V TXL, X &
Y O Z kB AR WS, By X 5 X[[,Y, [ Y = X[,V %
UE L BARRIEOARE T 5. ROMIZEZ XK.

(1) g’ o f = [ og ZIRE.

(2) AZHEEG v X A, 0:Y 52 AZEBTuof=v0g AT dDLT5.
ZOE, BB h X[, Y 5> AT, u=hog,v=hof 2HTHDH]
ROEDFET 2 I L 2mE.

3) E#%ALT2. X,YCE Z=XNYT, f: Z—X,g: 7 —Y WIEGE
BCeHsrE, X[,V IEHRKC XUY LRA—HTE2 2 L 2RE.
THZRIZ) i3SV Zi2h 5.

84. X, Y #%E, f,g: X =Y BEH{r T 5.
(1) X o¥n%Ea K %
K={z| f(z)=g(x)} CcX
WEDED, k: K — X 2UEEHKr$5.

ARES u: A - X ZERT, fou=gou2hTdbDrT s DL X,
BB h:A—-KTu=koh%Z2ALTbDNRLFZUVEOHFET S L ZRE.
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e
&
B

{(f(2),9(z)) |z € X} CY XY

DERRT 2FEMERERICE 2 Y OFEGEE C L, q: Y —» C ZEEHRL T 5.
AREE wY 2 ARBEBRT, uof=uog2ATdbDLTE. DL E,
B h:C—-ATu=hoqZzAlTdbDRLIEVEDFET S ILZRE.
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IEP St 25 ]

\ng

2.1 EPEHZERY

ER 2.1.1) X 2HEEL T3, X x X FERINE-FEHEREEK
d: X x X >R

MRD 3ODEME AT E X FOFERREBKE WS .

(i) 1. EED z,y e X IZ2WTd(z,y) >0
2. dz,y)=0x=y
(il) EED z,y € X IZ2WTd(z,y) = d(y,x)
(iii) (ZARER) EED z,y,2 € X IZ2WTd(z,y) +d(y,2) > d(z, 2)

B X v 20 EOEMEE DS 2 bRy %, M (X,d) ZIEMERY WS,
z,y € X N LEH d(z,y) 2z &y DB VS,
CE# 2.1.2] (X,d) ZHEEEEE L 5.

L RzeXteceRIIHML, B U(r,e)={ye X |d=z,y)<e}C X Rz De

ik AN

OCXﬁi‘XO)Eﬁ%/ETjj:)er:BEO&Ci(ﬂLLE|5>O, U(x,e) C O

FCXZ)E‘XODF%;%/E?(%FC 2N X OFESR.

UcXﬁi‘,@xODﬁ%‘%erCU LR BBER O DIFEIET 5.

HxeX DEFBREDORIEER 2 DIEFERE VW U) LEL.

Ux) DIREE U (2) 750 DEATHERTH S & WU € Uw), TV €

Us(z), Vcu

6. ACXITHL, AIcEEnsd X OMEER2IROMEER A° TRL, A DNHE
TR E WS .

A
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A° DfEE ADHNE LWV,

7.ACX IR, (A9)° &2 A DAERE Ww», A TERT.
A° D% ADHHEWVS.

8. AC X ITH L, A OWNEB L UHHERS X omiehzE A oFifte v, A7 T
x7.

9. ACX ITHL, A& X OMEASKOIEERESEE A TRL, ADBEE WS,
ADR%E ADREWVS.

ek 2.1.3] BEBEZEM (X, d) ORF {2, }50, 2Pla € X WIURT % < a DIEED
EEU L, HE2ES ng BEFEELT, n>ny bz, cU b,

D& aZzRf {z,} DERFE VWL, Jim 2, = a HBNE x, > a(n— o0k
x7.

U 2.1.4) (X, d) ZH#EZER, AC X 2H0HEEe T 5.

l.ze X2 ADEBENTHD S DEBOEHE U WL, (A—{z})NU #£0
2. A DERERRE A DEBELS VW, A THRT.
3. ADE ac AP ADINIETH 3 (ﬁ a B ADEERTRW.

(3 2.1.5] (X, d) ZHE#EZER, A C X 2808EEr T 5.
1. A25 X THI% (dense) TH % é:)efﬁ =X
2. (X,d) 235y © HBAEIMPEEPFELT, 2Thd X THETH 3.
3. ADRHTHS < (A)° =0
(&7 2.1.6] 1. MEEEZER (X, d) ORH {x,} DEERIITH B © Ve >0 WAL,
HEEFEF ng BFEELT, myn > ng RO d(wy,,x,) <e 2725,
2. PRAEZEM (X, d) 23520 e X ODEEDOEARFIDBIRET 5.
ek 2.1.7) FEEEZER (X, d) 23a > o2 b < X OFEEOBEHTEEIP R D
Ot OEREERD.
(s 2.1.8] (X, d) 2UEHEZER, A C X 28O %EE LT 5.
0(A) =sup{d(z,y) | z,y € A} Z ADEFELWVS.
ek 2.1.9) BB (X, d) 22ARTHS & FHD e > 01CHL, H2HRMn
v, X OWAEE U, (i=1,2,...,n) THU;) <e THZLDOPHFELT, X = ZglUi
&%,
(3% 2.1.10] (X, dx), (Y,dy) ZHBEZME, f: X - Y 25B255%.
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1. fAae X THETH D
e fla) DIEEDERE V IIHRL, a DH2EHE U BFELT, f(U)CV tizb.
SHEEDe>0INL, 20 > 0DBFEL T, dx(z,a) <6 = dy(f(z), f(a)) <
eLizs.

2. fHRX OBRTHEBETHS L Z f 2EHER 1.

OE# 2.1.11]1 (X, dx), (Y,dy) ZHHEZER 3 5.
B f X — Y B Th D

=
def

ZAS

FEEDe>0WL, 2 6> 0D0FELT, dx(z,y) <d=dy(f(z), f(y) <e &
5.

Bl

85. XOB¥NI R oo EEERIRIC 72 3 7.
(1) f(z,y) = [z — |yl
(2) flz,y) = |z —y°|
86. d # X FOJEEERI Y Lzt &, RoOBEIE X FOEBEREEIC 2 Z L 2Rt
) _d(x,y)
(1) d'(@,y) = 1+ d(x,y)
(k> b:a>0b>0TH2LE 2tb, <o 4 b
(2) d'(x,y) = min{1,d(z,y)}
87. ABUTRTEZBNZ X, A° A, AT A A %Kk k.

(1) A:{% neN}cR
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ROIE LT AUSEERA L, IEL < RFUIRBIZ 20T K.

(1) ACc B= A® C B®

(2) (AUB)" = A*U B®

(3) (NAy)" =NAg

(4) (A)" = A

(U A" = U A IFIE LW ?

A, B,C %A% X o ES8r3%. ACBCC ThoT,AlX BT, Bl
C THETHZRLIX, AlZC THETHS Z Z2RE.

2R =27V vy REMRZIZBWT, UTNOKMIEEONEEE X OB % K
XK.

1) {(z1,22) | t DB 2 + 21t + 20 = 0 BERERFO}
( ) {(z1,22) | t DZRKARRK 2 + 21t + 22 = 0 PEREFFO}
(3) {(z1,22) | 1,22 € Q}

(4) {(z1,22) |0 <21 =29 < 1}
(5) {(1’1,372 | r1=a+b,xy=0a*+b*> (Ja >0, E|b>0)}
SZIFMHESGL T2, S OETERE AL A DBd%

7 A ADEAAJELE
s Aﬁ#iﬁ%@

LEDDZETSINHEVWNE ZENTES. Thepnt. £/, ZONHEZERN
SICBWTIE, AIEEOE S OHETTIFEETH 2 2 L 2Rt.
N OETES AL A @

i {n|neNn<maxA} ADHRES
N A DERE S
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CEDBZETNICMHEAEAVNEZZEDNTES. ZOZMOMEESB XUOHES

2£TRD &.
173. N2 Lo 172 iz W 3. N OBEEGDH] A, A, ... BEDH], kb
b A DA D ... BALLTVWHR, 2B S ndhBDoTA, =A,1=... &

o TW3ZkEkmpt. iyl Al CAyC ... DGEIXE S 9?
174. FORIE 173 AR Z L 28 171 022 B L UL R ICHF Y XA F—(ifHE W7z
RN OWTEZ L.

3.5 mEHDUNER

Oe# 3.5.1]1 X 2A0iAzRe 5 2. X OpSl {z.} B e € X IR 5 < = Off
BOEBEUICHL, HD2EHARB N e NPFEEL, n> N 2ol x, eU &5,
ot ER 2R {z,} OBRFE VW lim 2, =2 HD2WE 2, > (n > 00) &

n—oo
=<

=

175. V 224 X OBARHERLET5. ZOL EREFEETH 25 2 2nt.
(1) nli_)rgo Tp =2
2) VW eV, THL, B2EARBMN e NBEEL, n> N %oz, eV 215,
176. BANMHEDGZE, ¥ O X5 REFIHICRT % 2. BERAHEDOEEIZE S 2.
177. (1) R O HEE AD¥ESA A BEORAHBI 6L 2LETH D L T I A IS
THE2LTH5ILTRIMNMHEZEDZ ZENTES I 2Rt
(2) RiZEofitEz izt %, X0 RFIOME R Z KD X.

Lox,==""5"=,11=0,22=0a€R

1 —
_1,.1131—1

3.6 7L —DUE
3.7 EHBIR & BxH e

CE# 3.7.1] (X,0) 2fiMHZ%EM, A C X 2H08EEL T2, ADIMAEEHKE O %

OA={AN0|0e O}



3.7 i EAR & A

YEDDBL, Ox 1F ADNMHE 2%, ZOMifEE X 1252 ADHERIEE WS,

(I AHZER DI TR E TN 2 W TRIHZER b A7 &, SR WS,

[E# 3.7.2] XY 2fiHZEM L 35,

GRIX Y A € X THETSHS < f(v) €V OERDLELE VISHLT, 2 O

s U BFELT f(U)CV 275,

X OETORTERTH L L E fIIERTH S, DDV fI3EREHR THLEWVS.
E# 3.7.3] (HEHOMOER f: X =Y 3XD 2 D0&ME AT & SFAEEHK
EFFAMHERTDH S 205,

(i) f 2B
(i) f, f71ixe bz

(AHZER X, Y OBICFRMEEGRNFET 2 E X L Y BFAMETH 2, £RIEFENMNHETDH
5LV,

=

178. R 3.71 D Oy BMHTH 5 Z & ZRE.
179. X,Y 202/, U,V 2Zh2h XY ORAEFEREL, f: X - Y 2E/Y
5. RD2FMIFETDH 2 Z & 2nt.
(1) f 2z € X THifi
(2) VV € Vi) WL, B2 U el BFELT f(U)CV 4D
1%.%éan%&nﬂg%mmtmm%ﬁ%%ﬂ%mexgt?%.:@t%ﬁ%
B id: X1 — Xo 25t & R 2542 B R
181. X Z{ifHZEM, A C X 2Hn8EEe 3 5. A@ﬁﬁﬂﬁ@'@a%@z/&»X#
HRL L 722 KO BRmGPINAHTDH 5 Z & 2Rt
182. f: X — Y ZEGEEM/RE T3, XHPIELIFIUIFEA L, 1EL < RIT IV %2
K.
(1) O C X BHEERZLIX f(O)CY bHESTH 5.
(2) FC X DBEERDIZ f(F)CY bHEATH 5.
183. X IZEBNMNMHEB TV - TWVWB e X BiR f: X — R PHEHITR D720 DFEHZK
XK. X ITHERNIEZ WIS & S D,
184. RIZHV XF¥— iz, ROEH f: R — R Otk k.
(1) fr2EADL =
(2) f(z)=e"
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185.

186.
187.

188.

189.

190.

191.

192.
193.

3.8

(3) f(x) =cosz

X ZfitHZEH, AC BC X 2R EL T 5. Rent.

(1) B2 E DD B OMHMAMET A2 B OFEEROIX, AlX X OFERET
H5.

(2) B BEE DD B OHEMNAHET AD B OEAERSIX, A X OREET
H5.

R OFHGES (1,2] 1Z R OBEE TIER WD, H577%2H (0,2] OMEAETH 5.

Mn(R) 2% n x n fT5IEAOBTEEL T2, A= (ai;) € Ma(R) D/ L2 ||A]|

Al = /3, 03 KX DEDS.

(1) A,B € Mp(R) 1IZxfL, d(A,B) = ||A - B|| tE® 5 &, did M,(R) LD
HEREETH % 2 & IRt

(2) ZOEEECAAHZ VA & ML (R) & R BFEMTH 2 2 & 2RE.

M, (R) i LD 187 DfifHE Wit .

(1) 1750 L2 o 7AIX 2 ftin S 8 2 B8 det: M, (R) — RIGEBETH 2 Z &
ZRE.

(2) GL,(R) = {A | det(A4) #0} & M, (R) ORI ZBHEETH 2 Z & 2t

(3) GL,(R) it Z WS, det: GL,(R) — RIIEFHETH 3 Z ¥ 2RE.

(4) SL,(R) = {A | det(A) = 1} 1 GL,(R) %L ETH 5 2 ZRE.

BHIXFE (0,1) 12 R 20 & OMRHAHE WIS &, (0,1) & RIEFAMETH 3 2 L 2R,

FEBRRY ={z|z2>0} CRBIUM S = {(z,y) |22 +y* =1} CR* 1%

h%hﬁﬂﬁﬁ%mhé.E@fﬁR“%Sl%f@%:@%%%ﬁm%%>fﬁ@

%Y, fFERR 2SR TH 2 BFEEEHRTIERNZ L 2RE.

HGREG AR - R2TH-T, fHRARDPS f(R) NOEMHEBHICKRSRNE S

RElEZRF L. 72720 f(R) I R? 26 OEMIHE VRS,

HHEMIEFMETH 5.

fifHZEM X Y PRMETHZ e, BEHR f: X - Y £ g:Y - X T,

gof=idx, fog=idy 2 RZ2DDODFMAET S ZLIZFAETH 3.

AR DER

38.1 f{ItHOECEER

G 3.8.1] X #8462 F5. BC P(X) L, B & a0AA%ToLENS, 3h
755 B OTEHSBES L3 X5 REBOMHE B BERT 2 ML v O(B) THT.
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Ue# 3.8.2] (X,0) iz 35 BCOX O OEDZVEHETHS < (R
DHERE O 23 B ITIE T B FEREDHES O = U0, (Or € B) L LTRE S,
(O HDEEDFREAIEEATDH S, HDVIZSHHT 5.)

(e# 3.8.3] (X,0) ZHfIZML 5. BCOX O DEETHS « BOHAREADIT
DILEE T LTRINDEERUD O DL 2%,
(0 HDEEDILEIH MR X LIRS 5.)

=

194. X 28EEL L, O\ %2 X Ot T5%. T & QOA b X OfitHe sz %®
e
195. BEHEE X OHREAOBEL T2, 2O & Bk, BOAERT 30 O(B) o
HThHsrirt.
196. B 284 X OFnEEOKRe 35, B 2R E T2 0MEE, FETIUE, —BEWT
H5.
197. BEHEEG X OFDEEOHEE 35, RO 3EMFEFAETH 2 2 2.
(1) BiZ, BoART 20t O(B) DBETH 2
(2) BEBIEL T3 X OMMEAEFEET S
(3) BIZRD 2 &M% AT
(i) FEDze X ITXL,z€0 %% 0 cBMPRFETS
(i) 01,02 € BEBIE, FED 2 €0 N0 XL, 2€0C O N0y &
%0 € BPFETS.
198. MiAHZEM O EARBIAERIGFHE L 725 2 L 2RE.

3.8.2 A CEAM

(i3 3.8.4) (X,0x), (Y,Oy) 2R L § 5. BRES X x Y I, H2HEA O
B={UxV|UecOx,V €Oy} 2By 33z HZmNE X v Y OB
ZEE WS,

(48 3.8.5] {(X,0\)} cp ENMHEMOBEL 5. BEREES [[,c) X0 1S, BOES
Dt

B:{HAA

AEA

HEEREBAEE L CADPFELT, Ae L5 A, € O,,
AN LBEHIX A =X,

2R UM (ZOMMHZ EREMHE WD) 2V MHZERZ, B {(X, Ox)}iea
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DEFEZE M F 721355 I X 2 EREZEM eV S.
(£ 3.8.6] {(X\,05)},cp ZAAMHEMOIEL $ 2. JEZH ], o) X S, AIAH

O:{O:II@

AEA

O)\ € O)\}

% B 72 ZINRIZER R 1R {(Xy, O2)}yep ORARIE VS

==

199. FF 3.8.4 BXUER 3.8.56 ® BIXME 197 D2 AT 2 8 2Rt

200. E# 3.85 XBWVWT A ={1,2} TH2HLE, ZOEKTOEMEMN [[\ (0 Xo
Y, EFR 3.8.4 DEBTOEMEZER X, x Xo EXFMETH 2 Z & 2RE.

201. X =[] cp X ZIEREZERM, 7y X — X, ZEFENREE T2,

(1) EREZEE DML, £2TO X e ATH L 7y 238kt 725 X 572, 55D AiHH
TH5 I ZRE.

(2) 7 BBBMHRTH 5 2 L 2Rt

(3) m\ DEAEMS 1T S0 & S Rl EZET XK.

(4) A ZNAHZEME 2. B f: A — X DHEETH 3D 0BE+&MFEE
TDOANIHL myof: A— X, DHEfEEREZETHS.

(5) A ZMMHZER Y L, & X € A It LEKIER fr: A — X\ D526 Tn3
E55. ZOLEEHBER 1 A—- X T, 2ETOANINL myo f=f) A
THDHIEOEDFET S e,

202. X = [[,cp X\ ZAHEAL iy X\ — X ZEENTUEEHE T2,

(1) NAHFIONIAHIE, 2 TD XN € AR L iy AVft e 222 & 5 7%, mBONAHTH
%Rt

(2) ix IZBAEEP OHBIRTH 2 Z L BRE.

(3) A ZNAHZEME T2, B f: X - ADPHERETH 32D DBE+%MFEE
TOMTHL foin: X = AL 252 TH 5.

(4) A ZNMEZEME L, & X e AT LERER fr: X - ADBEIZS5hTVS
Y33 COLEHEGER f X - AT, BTOINIHL foiy = fL BAl
THDONREOEOFET LI Z2RE.

203. R2 ¥ R x R IXFEHTH 3.
204. X, Y ZHAMHZERIE 3 5.

(1) U={U}, V={V} pZheh X, Y OEKEFERTHDLE, W, =

{UxV |Uel,,VeV,} eBIE, (W, FEREZER X x Y OB



3.8 NitHDERR

47

205.

206.

207.

208.

209.

210.
211.

R D L BRE.

(2) ACc X,BCY 2HnEards BEEEMX <xY ofnHEae LT
AXB=AXxBTo2Zr%emt. RELAELIAD X ZBI2HE AL
BOY KB 2HE B OEMETH 3.

X,Y, Z 2Ry 55 BREEM X XY 256 ZADER f: X XY = ZH

R (z,y) € X XY THEBTD 27D DRE+DIHEMZ f(x,y) € Z DIEEDER

WIIHNLT, 2 DEFEU &y DEFEV BPREELT F(UXV)CW 2R3ZET

H5.

X, Y, Z %M, f: X xY — Z ZEMEZEB X <Y 556 Z ORGSR

T3, Mac X ITHL, B fo: Y = Z% fo(y) = fla,y) TELERTB L, f,

GERERTH B 2 BRE.

ROBFENTNHEFTH S 2 L 2Rt 2ZLRY =R\ {0} TH 3.
1) RxR—" >R 2) R—=R
W W Y W
(a,b)——=a+b a—— —a
(3) R x RX — =R (4) R ——R*
W W W W
(a,b) ———ab ar——sa"?
RDOBFBIVT D HEBTH S 2 L 2Rt
(1) GL,(R) x GL,(R) ——= GL,(R)
W W
(A,B)t AB

(2) GL,(R) — GL,(R)
w w
A—s A1

—fiz, B G HNEZERTH D, BB I OH T L 250 ERTHL L X, G %
MAHEEE WS

SL,(R) 1 GL,(R) DEAEATH 2 2 BL, HAHTHL e E2RE. 2Ok
S8 DEPHEIREE WS

B G ICHEBNIEHE WL S &, (iEEfIC R B

I=100,1, X; =R (Vi e I) & D 5X 5N UMERM DK {X;},., DERZER
[Le; Xi 2, EBLLO R ={f: I >R} LA—HFT2. 20 EXIFMT
H5HIZRE.

(1) TL X 830 {f.} 23 f € [, Xi \SERT %

(2) ErxellZBVT Jim fo(z) = f(z) TH 2
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-~ HEL ~
) NVAZERB X2 OHBREMOEREZIFN K. W5 REZEMN?
212. X # R LD/ VAZEM, X* 22 DA ZEME L, A2 X OFEKL T 5.

(1) Rz PAZEE & LT Hom(X,R) =[],y Hom(RA\,R) = [T, ,R &
HARKCFE—HEN2 Z L 2RE.

(2) EOR—HICED X* C[[Lca R &AT, X* ICEHMZEM [[,cA R 25
ORXIEEZ VNS, fe X* e >0, BRAPES F C X iTxfL, X*
DEREE U(f,e, F) &

Ufe,F)= () {g€ X" |lg(z) - f(a)] <&}

zeF

WEDEDS . 2D &
{U(f,e,F) | e>0,F Cc X 3HRES

F f ORAKAHERTH S Z L 2Rt

Z DN Z IS NAH B 2 WIXGFHNIAE B B WIE*gShiH S,
- J
213. 2 6 B2HEA X, ={0,1}12,d,(0,1) =1 TEX % (BERD HEREZ5 2, B
EEX =], X, 2&EZ5.
(1) x = (zp),y = (yn) € X ITHL d(z,y) e R %

i;i n (T, Yn)
—2n1+dy, (Tn, Yn)

TEDD L, d3Z X FLOBMREKTH 2 Z L Z2RE.

(2) ZOHREDED 2 HMiH e EFMHEEEEFELVWI & 2RE.

(3) ZOfiMHIC X Y, X IFFEe A HERs, v 87 P2/ (E& 4.2.1) THs Ik
.

(4) ZofiHIck D, X 3 A =BG (R 124) LRMEICKR S Z L Z2RE.

3.8.3 FHtAiIE

(€5 3.8.7)] (X,0x) ZfitHZ2EM, Y 28E, [ X - Y 25BL35. Y Offn%E
Bl
Of = {O cY | f_l(O) S Ox}
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BY R ER 5. ZORME £1C X 2SR W, SHHEZER (Y,00) % fic k3
(L2 WS,

(3% 3.8.8] PR ~ ZAMHZERM X LOFIEREKRE 5. BEE X/~ 12, BARHE
m: X = X/~ S X 2F N E 5275 D2 FAEBIR ~ I X 2RZER & WS,

[£3% 3.8.9] X ZAHZEM, AC X 2L TRVISEME T2 AXACXXxX®D
AT % FIERE (R (FHIRE 44) 12 & 2 FEZ2R 2 3022/ A % —fMuciisd 72 22f ¥ v, X/A
r#LL

(£ 3.8.10] XY ZNiMHZEM, f: X - Y 22832, Y Ofitld f 12k 3%k
iy —EFT 2%, bbb TOCY MHES < f71(0) HHES) MPEHIIOL X
fEEERE NS,

==

214. EF 3.8.7 D Op IMETH 2 Z & 2Rt

215. % 3.8.7 T, fIZ X 2FLAAHMEZ, f 2T 2 BERDONMMHATH 5 Z & 2Rt

216. X,Y,Z ZAifHZER, f X - Y 25 bBERE T2, ZOLEEQRg: Y - Z
WMTHBEEDDOREFTDEM X gof: X - ZDWHEHTHHZTHS.

217. X, Y ZAAHZER, f: X - Y ik esfe L, ME3B OER . X Y 2%
Z5.
(1) fi3dEBTH 2 Z L BRE.
(2) f BB SR fIXFHEEHRTH S Z L 2RE.

218. N IZHEBiAHZ WAL S, N X T = [0,1] OEFEZER N x I 128\ THE7 2/
N x {0} Z—sicHid T 5N 222/ h & R? ADEH

f:NxI/Nx{0} - R?

Z, f([n,t]) = (nt,1 —t) ITX D ED S (welldefined 77). ZD & = f kR e
HECH 205, AHEHRTIZR .

REL
[Eﬁ‘l/a\ﬂl, i FHR DR D Gh¥ 2B ]
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3.8.4 FHEMA

REL
[ff@fﬁﬁ, Az DOV TE L
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ﬁ\—4ﬁ

FL4E

UEZEEONE

4.1 DEENIE
(e 4.1.1] (7HZEM X 25 T, 2A7-2F Cﬁﬁ%ﬁ\@ﬁ;ﬁ'&f;% 2,y e X ITHL, x
DEfEU TygU iz bDMRFET 5.

(7% 4.1.2) (HHZER X 23 Ty AT H 25 W& Hausdorff (ONw 2 R 7)) 28/ C
b % fef1f%?0)$ﬁaﬁf£% 2Rz, ye XML, 2 DEHBEU &y DEFEV T, UNV =0
ERDBLDDBFET 5.

(€7 4.1.3] fifHZEM X 2% Ty 24723 C%F_L?é?oﬁﬁﬁé FrozeX\FiIxL, F
DEFEU &z DEHEV T, UNV =0 B825DPFET 5.

(e 4.1.4] (iH2EE X 23 Ty 2AH%T (ﬁ&%@l—iw:ib%mﬂaﬂﬁéé\ Fi,F> 12
NU, Fy Ot U & F OEFEV T, UNV =0 22bDPFEET 5.

(& 4.1.5] (AHZER X H3IERN (regular) TH % < X1ET, & Ty AT,

CEx% 4.1.6] (AHZEM X H3ER (normal) TH % < XET, 2Ty AT,

==

219. RERE.
(1) RICHEEMMEEZ AN S DIE T1~Ty ZAHI SR,
(2) RISV 2F—fiklZ ARZzdDIF Ty 2AHTH Ty l3AHE S,
(3) Ricx—2 Vv R, Y7y 7V —ERONMH, BEEUIEZ Az d ol
T1~Ty A7
220. X ZAitEZEM e 3 5. KIEFEE.
(1) X 3T, 2H77.
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221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

(2) X O 1 MIIFES.
X ZAMHZEM e 3 5. RIZFME.
(1) X & Ty AT,
(2) MARES A ={(z,z) | z € X} IFEFEZH X x X OFA%KSE.
X ZAMHZEM e 3 5. RIZFEME.
(1) X 12 Ty #H7-F.
2) FTEDzeX &, s DIEEDLFEU XL, 2 DIEHBEV TV CU &R32DHD
DEET 5.
X ZAMHZEM e 3 5. RIZFEME.
(1) X & Ty 2A7T.
(2) TEOMEAF &, FOLBEOLEFBEU CHNL, FORBEV TV CU kb
bDONRFET 5.

X, Y »% Hausdorff Z¢f]7 S XEREZER X XY 825 TH 5.
Hausdorff 2B WTIE, SFOMERIZ— /.
X ZNMHZER], Y % Hausdorff 22, f,g: X — Y ZEnEH/RE 35, 20 %
{z| f(z)=g(x)} 1T X ODPFARETH 2 Z L 2nE.
X ZAiMHZEE, Y % Hausdorff Z¢ff], ACc X ¥ L, f,9: X — Y ZiEEEHRe 5
5. f Y gMaER A LE—BTE A L—KT 3L ERE.
FEAEZERE Hausdorff ZEfTH % Z & Bt
FRBEZE NI IERRZEMTH 5 Z & 2Rt
f: X =Y &l B ey 35, Y 2 Hausdorff 72 51X X & Hausdorff 12725 Z
CxRE. HEIEL WD,
1 Xe2—2 1 v RZERE R 2 OA A/

X —RIIR = ({0} x R)U ({1} x R)
FoBf%

0,z) ~(L,y) ©x=y 1D y<0

DAL T 2 FMEBETRIC & 2 P24 X/~ &2 5.
(1) X/~ &% Hausdorff Z#R TR W Z & ZRE.
(2) BRARZHE m: X - X/~ EHEBR TRV L 2Rt
(3) X/~ o8l {n(1,—1/n)},, OMFR%Z KD X.
2 XL —2 ) v K22 R? D52

X={(z,y)|0<2x<1, 0<y<1}

FoBE%
(z,y)~(z"y) ezrz=2"€Q
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DT 2 [FMEREFRIC X 2 RE24 X/~ 1%, Ty % A7 3 Hausdorff Z£fTldzw
ZEEIRE.

42 AVINT MY

ek 4.2.1] 1. fiAHZER X 253 > %2 b (compact) TH % (<;>fX DR DA
BOERER D8 & 0.

2. PiMHZEH X OFAEE ADay T FTH B ﬁf%ﬁﬁj‘%?&ﬁ ARy bTH5.

sk 4.2.2] AiHHZEME X 2 E5a > 22 b (sequentially compact) TH 3 érng D
R D FHNDRER 7351 2 F5D.

Bl

233. (AHZER X OEDEE A, BB ay X7 v bl AUuB day 7 v ThHhBI L
R,

234. (iMHZEE X 3a v %7 boIE, ZRX D5V iHZ Wb Db a7 T
H5HIEERE.

235. BEBONIAHZER] X 2a vk 2 b6 X IXARESTH S Z 2R,

236. RIZF Y RAF—(iHE VNS, BESIXa Y 7 b THD Z L E2RE.

237. 1 Xt —2 Y v FZEH R OZETHROVERXEIZ 2 > o827 P TIERWZ & 2RE.

238. PEBEZERIICBWTIX, a Y 7 b THEZ e e pflar 7 b ThH B Z EIXFRET
»HbHIrERE.

239. FEEEZERIO a V7 VEBIIARTH 2 Z L 2Rt

240. (WiAHZER X ORidl {x,} Do e X PRI 2 T35, 2L &,

A= J{za}u{a}

neN

Fav 7 v THBH e ERE.
241. n Kt2—27 VY v REM R OFDEE A, BITHRL
A+B:={a+blacAbe B}
e BL.
(1) A %7213 BOBEAL5I1E A+ B bHEATH S Z L ERE,

(2) A, Bedl2ary 7 bebld, A+ Bbay 7 b TH2 I zmnt.
(3) Anar s b, BOPHESKRLIX, A+ B bHESTHZ By,



54 BAE (AHZEREOMEE
(4) A, Bt dICHEEROIX A+ B bHEED?
242. KIFIELWH? 7272 L R Qi3 —2 1 v PRz VR 5.
(1) R2 FENRTASE TS
(2) R? OFDEE {(z,y) | 22/4+9y?/16 <1} EI 2RI M TH 5.
3) R? @ﬁ?ﬁftib\*ﬁﬁj\;’%éﬂiﬂ V%7 R TR,
(4) R OF5ES {(z,y) |y > 2} 1Zar 7 b TH 3.
(5) R2 DAY RY N THRWBHESIFERTER.
(6) a7 P THRVWESIIERIIZ OREED.
(7) AREDOHESEDEHICEEFNLIREZI L T P THS.
(8) R2121E, 2 TAVa v b B LR,
(9) R? OEREPATTESIZa > 7 FTH B,
(10) R? OFEE AP, T(z,y) € A= 22/16+3y2/15< 1) AT L E, Alxa
YRTFTHS.

243. X G, {Grlrer & X OFREEOHEL T5. £ F)\ %2 G\ OMEEGL T 5.
{Gr}rea D8 X OBTE L 72 55600 % F) IB$ 25&M4TROE.

244, a vy P2 X ETER SN FEEUEEGRIRL f IS0 L, sup,ex f(x) € f(X)
2.

245. 2Kt —27 Vv RZEM R2 OFDEREE {Aihiso &, A ={(z,y) | 0 <z < 1,y =t}
TEDS. MEAOCREZN A 280 T3, ZOLE 556> 0HDBFMHEL
0<t<37BIE, A COYLREDIYLETE

246. X %> ,%2 b+ Hausdorff ZEf U, {F;}ieny & X OETREOE, O %2 X O
FEAEL 35, OD oy Fi 2801051, D2 ne NHFEEL, N, F,COt
%% Z%mE. (Hausdorff 1Z446%E7)

247. X %2> %27 b Hausdorff ZZfiix L, O; G =1,2,...) *FELHEG T2 L
& (2, 0; BHETH D I L BT,

248. Hausdorfl ZEf]TlX, Z2Da v 7 M REOHLEERTIZ > I P TH B Z
L.

249. PAX [a,b] FERS N FEBUERIEL f: [a,b] — R DR T D 2 72D DRBE+I7
X, 20777 {(z,f(2) |a <z < b} PR2OEAHEEGTHELTH5.

250. X a7 b Hausdorff 22/, f: X — X ZEKEH{RE T2, ZDL &, 22Tk
VWHEAACX T A=A RI2DONEET 5.

251, a ¥R PEM X OMEEORIIN X DF D F, D - M, N2, Fi =0 &A%
B, HE2neNPFEL, F, =0 THbZZRE.

252. X ZREEZER, A ZE0RE T 5. DD ay,...,ap €A L e,...,ep > 0DF



AC O Ula;, ;)

=1

THhBLFBY, 6 =minfe1/2,...,6,/2} LBFE

U Ula,6) c | Ul(ai, &)

acA =1

YIRBZ YRR,
253. X ZHRBEZERE, AR X ©0av 87 VIR HEEL 5. AC O 2AITIEEDORE
BOWHL, 25> 0DFEL,

U Ua,6)co

a€A

LB

254. X Za v k7 FiEEEZEM, f: X - X ZHEEZROER, 4205, (FED
z,y € X WXL d(f(x), f(y) =d(z,y) ZATdbDLTE. ZOLZ flIeh
ChHBILERE. (Evb: agd f(X) LFBY, 2y = [(20) THE S 155
{xn} &, FEED i # TR L d(x;,xj) > d(zo, f(X)) >0Z2HLTIEZ2RT.)

255. A F—LEEHFAL AT VTHB L EBTRE.

256. X ZoNF w NZER X+ B 7 OHRZER Y T 5.

4.3 EEMN
(€% 4.3.1) X Z{ifHzEfr §5.

1. X OFNEEABP ANB=0=ANB%2%4k3TL % ABZHhESL
AR

2. ABDP X =AUB 7R3 X5BHNIRERLIE, A=0 F721E B =027
T 5L %, X 138K (connected) THB LWV,

34¥®%ﬁ%§Aﬁ@%f%%§3%ﬁ%ﬁAﬁﬁ%f%5.

(€% 4.3.2] X ZAMHZERM, r € X £ 95, fla Z2B8ORKOERKITIEEEZ 2 28
LG A 77 (connected component) &5 .

(€ 4.3.3] (IMHZER X H35¢ 2 NEAG (totally disconnected) T % < A T D
ET1IHEIBR5.

vy
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45 HZEREOME

(e 4.3.4] (iMHZER X 299UKEAS (path-connected) TH % (ﬁﬁ%ﬁ@ a,be X IZ
XL, a & bZIERFET 5.
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F 6=

EEW%ﬁﬁﬂﬁgi

6.1 BIHARPRE

1999
i) f(ANB) S f(A)N f(B) LB BHEBA L.
i) A% X DHOHIEE(ACX) T3, ZOLE f1 X - ATHS RS
% fEdL.

i) AZFAHES, BR2HARESLTS. O X AUBBIHERITRLILE
RE. 2ELANB=0 7%,
ii) A,BZAEELELTS. 2O & AUBRRERICRZ ZE2RE. 1F
LANB=0t35%.

ADMEEG PA) 220 ={f | f: A= {0,1}} Z 10 LIS s 3 2 & 2Rt

RD>A,BT®»Y max A, min A, max B, min B BMFET 5 & T 5.
i) ACB%5idmax A <maxB 22O minA>minB 275 2L ZRE.
i) IR DIZO». THHB maxA < maxB 22 min A > min B & 5%
AC B tiz5nh.

RDOAPRDEEDYE E max A, min A, sup A,inf A 23K K.
i) A=(0,1)].

i) A={L +1|m,neN}

2000

59



60 ARVBR [T

H
(=}
gl

(6] f: X = X T f3RHTH 2, Wit L2550 HIZMEN.
i) X 2A[H#EE A% X ONIEELTS. COLE ADPAHEETX —AD
AR S L 72 % B % (.
ii) Nx N@ZA[REEEICR S Z L 2RE.

N ZFAH TR L BT,

[9]

95,
i) supA ZRD XK. (R 2@EEHFET.)
ii) max A,min A,inf A ZK K. (BELITTIW.)

SEHF {a,} PIHKIIT lim a, =a>0THELTHL, B5ES no € N2t
ELT, n>ng BblEa, >08R5Z%E2RE.

2002
R
i) AB%RA[HESG ANB=023%. ZOx AUB bA[H.
i) X 2IEAIHES, AZWHES ACX 235, ZOrE X — A bIEnHE

B3,
iii) X Z2IEAIHES, AZAEER ACX T35, ZOEX ¥ X - ADEE
FELW.
A:{n_l ’ nGN}CR
n
35,

i) max A BFE LRV L 28,
ii) min A,inf A,sup A ZRKD K. (BELIFTIWV.)

i) ACBCRXL,

UA:{x€R|Va€A&:ﬂL:BZa}



6.1 R

Usp={zeR|Vbe BITHL z>b}

EENEFNA BOERENKL T2, ZorxUy DU L, supA <
sup B Rt

i) A, CR, A=U> A, BERTHILT 3.
B={supA, | neN}CR&T2. ZOtZsupdlZIBDOLEATHEZL
MU supBlE ADLERTHEZ %KL, supA =supB ZR~E.

FHF {an}, {bn} AL BIHGRIIT lim a, =a, lim b, =ba>bTHELT

n—oo

22, H55%5ng eNDBHFELT, n>ng bl a, >b, £85I ERE.

2003
ROGEAE LT AULAB L, B > TW o K2 5% X.
D) f: X = X PHARSIZRHTH 2.
i) f: X > Y 25, X =AUB,Y=CUDT f(A)CC, f(B)CDt¥5.
f:A—=C, f: B> DXPHEFLZLIE f: X - Y IZHHTH 5.

1) X ZA[HHES, A% X ORMDEEL T2, ZO X ADHHEEETX - AN
AIREE L 2 2B 2 En.
i) Nx NIZAJEEFICR 2 Z L 2RE.

REEBD LI X,
Ve e R,dJy e R {x +y > 0}

A:{ S

1
n m

‘ n,mEN}CR

95,
i) inf A 2K XK. (KD 28 EFT.)
ii) min A, max A,sup A XKD K. (BFZFTLW.)
A, B CR%EZETHV, LIcHREHIESLL, ABCR %

AB ={ab|a€ A,be B}

WEDEDD.
EEDac AIZOWTa>0, 2OMEEDDEe BIZOWTbH>0THEET 5.



62 56 F BRI
i) sup AB < sup A -sup B Z/~¥.
ii) sup AB =sup A - sup B Z/~E.
FHRFIDIHFIIT DU, FRTHZ 2 L Bmt.
2005
) f: X =>Y 25 A, CY,n=12,... 2H2EELTE. ZOrEX%E
~E.
f_l (ﬂ An) = ﬂ f_l (An)
n=1 n=1
i) BB f: X >R & a € RIZOWTRERE.
Py 1
Gl <a=N{e| @ <a+ 1}
n=1
AB%R%5,i: A - B2BBRr 5. RO25%MH (1), 2) BAMBETHLIL %
~E.
(1) i: A — B EHH
(2) HEOEE X LABEOEE f,9: X — ACOWTRERET. Tif =ig &
S f=gl
R & R — N o024 & BRI O 2 S
ACRDPRDESTH 2L & supA,max A,inf A mind KD . (BFOATK

2006

W)

i) A={1+1|neN}
i) A={(1+1)" | neN}
iii) A= {sin+ | n € N}

A, CR, n=1,2,... 287 EA, A= U2, 4, 3ERTHZLT 5. a, =
inf A, £BL. ROFEADELFAUIGFEHAL, EL K RIFUIRHIZ DT K.

i) inf A < inf{a,}

i) inf A > igf{an}
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AT

63

2007

X, Y, Z%%EE8, - X =Y, q:Y - Z 2B/ T 2. ROGEHNE LI IUIGEE
L, fE->TWiksRilZ5 2 X.
) gof: X - Z WHEHLZOWIF f: X - Y 3HEHNTH 3.
i) gof: X - Z DPHG R g: Y » Z I ZHHNTH .
i) gof: X = Z BRED g1 Y — ZHHEHBEBIE f: X oV ERHTHS.

AB%2HE p: A—-> BEEBRETZ. RO25MF (1), (2) PRAMETHL %

.

(1) p: A — B l3&5H

(2) FEOEE X tEBOER f,9: B— X ZOWTKRE AT, [fop=gop
RO f=gJ

R ¥ R —27Z OB OEHES % BRI O DfER, 72720 2Z = {21 | 1 € Z} 138
PHROLRTEREL T 5.

ACRDPROEATHZ L % supA, max A, inf A min A ZRD XK. (BFDATX
w)
i) A={L|neN}
ii) A—ngl 0,1+ 1)
iii) A= {sinn | n € N}
A BCRZERLEHTES, ANB#AD 55, 20t ZROAFEXLRE.

sup AN B < min {sup A, sup B}.

FRESDVMALL R WHIZZET K.

) X, Y288, [ X =Y 2Efr 3% ACX, BCY IZOVWTRERE.
fF(f~H(B)NA) = BN f(A)

i) X 288, [ X > R2EBRr T2, a e RIZOVWTRERE.

o0

Gl <a-N{e

n=1

f@)<a+%}

i) N2 Nx NOREPELWI & Z2RE.
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i) BAX [0,1] ¥ [0,3] DEELFELWVWI & ERE.

A, B CREETRVERLEAEEL TS, 2O ERERE.

inf AU B = min {inf A, inf B}

keNET5.

. nmw
a, = sin —

k
THZ 60285 {a,} ©_LEWR limsup a,, & MR lim inf a,, 23k X.

2008
i) A={(n,n) | neN} CNxNr¥2. Zorx BAKICEHENZES L
WED, A NOEENELWI L ZRE.
i) A={(i,n) |neN,i=1,2 CNx N33 Zorx, BAKICREHN%
EBZ212&D, A NORBENELWVWI & ERE.
iii) 2V IZABEETIE RV L E2RE.

i) {A}, oy ZEAOBEL T2, TR lim A, OEFREBR L.

n—oo

i) X288, [ X >R fi: X >R neN) 2EHRET2. EFEHe>0¢L
neNINLESA,.CX %

Ane={z |z e X, |fulx) - f(z)| <&}

WKEDEDD. ZOLERD (a),(b) EFEETH 2 Z & ERE.
(a) z € X B3 li_>m fulx) = f(x) AT,
o) e (14,
e>0 \n—oo
i) limsup {(-1)" + L} &3RDd X. (kD 3@ HIT.)
i) A, = [(-1)"+ L2+l cReFBLE, lim A, ZRD &
iii) {an}, {bn} ZERARBRELINT, a, < b, (Vn € N) 2AHLTHOL L,
limsupa, = «, liminfb, = 8, A, = [an,b,] C R EEBL. Dk X
(o, B) C lim A, C [, 0] THBZZ L ZRE.
n—oo
[38] #FM 2 e ClTHL, 2T 2 DHEERL, argz T2 DRAERT. L2, Ffl
& -7 <argz <7 OHEPATEZR 2. £/ ||2|| = Vez L EDS. C DEDES S!



6.1  HTHIHRA 65
s
St={z]z€C, ||zl =1}
TEDD. RO f 13 ST _EORBEREEIC 72 2 .
1) flzw) =z —wl|
i) f(z,w) = |arg(2w)|
2009
RTHEZ N2 R OWHES X, Y OfOLHESZ 0z oo .
i) X =1[0,1], Y =10,3].
i) X =(0,1), Y =R.
i) X = (0,1), Y = [0,1].
40| i) {A,}, oy BEAOBL T 5. Tim A, lim A, OEREBNS.
i) lim A, C hjm A, BRE.
iii) lim A, € hm A, 72501 %20F XK.
n— oo
i) R DN EEDMO%EN U [1,1-1]=(0,1) 25RE.
ii) XY%%m,f X—>Y>§:EM%% AN CY 235, XERE.
(U ) = U st
AEA AEA
i) 5% g: R R % g(z) =22 — 20 TEDS. J g ([2,1-21]) Bk &,
n=2
[42] R OZETHVERSSEEZRATLERO L 2RE.
43| éﬁ%@K@ﬁﬂ{%} 0 IR T 272 51F, KIZ7 ¥ X F2DNH%Z A7
T ERE.
[44] o ZEQIHET 2. o (2 10ERGILIL &) O/ n MU T 2RI DTk
bD% ap, £ 55 ROEIES {an | n e N} DERIZ aTH2Z L Z2RE.
2010
45| i) y=f(z) D =a THEETRVEE, HAEL LTO22 E51CHET. =72L

0NN TEL
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i)
ﬂ@:{a z <0

1, >0

YTALE, f(z) 3 e =0 THEETRNC L ERE.

ROEEITHTH 2 HETRE.
i) NxN
i) A={f: N={0,1} | f(n) =17% n e NIZHMRMHE}

ROEEOMOREE f: X — YV % BIRHICHET
1) X = (05 1)7 Y = (_0070)
i) X = {(z,y) € R? | max{|a|,|y[} =1},
Y ={(z,y) eR?* | 22 +y* =1}

(48] NCHBEOMEFZWVWAS. ACNEETHEVHIEEL T2, 2O EROEMHE
FETH 2 Z & 2mt.
D) AERES
ii) max A DFET 5.
iii) sup A DIFET 5.

49| K 2 2MEFRE, {0,} 2 KOBFL, a c K233, e €K, e >0ITHL, A(e) C N,
B(e)cK %

A(e) ={n eN|d(a,a,) > ¢}
B(e) = {an | d(a,an) = €}

WEDEDS. 12720 d(a,a,) = |a — ay].
) {an} DBPalZHRT 228, FED e > 012K L A(e) BRREATHL L
FRETH 2 Z & 2RE.
i) HEED e > 01X L B(e) WEREATH 2125613, lim a, =a THd) &
WO DIRIELWA? IEUTAUSEERA L, IEL  RIFHAUIRHAIZZET K.

2011
50| i) X, Y BEAE B CY (i=12,...)28B0EE, X 5 Y 2EBrT5.
DL E

S (ﬂ Bz‘) = 1(B)

=1 =1



6.1 R

ThHdIimrt.
i) % f: R—>R % f(z) =sinz TEDS. ZOL X

(-2 5+30)
n=1
2R K.

ROEEAHETH 2 HERY.
i) Nx N.
i) 8 ={[o, 8] | @, 8 € Q, a < B}

[52] Ko®LEOMOLES f: X -V ZEKKICO A,
i) X =[0,1], Y = [-3,5]
i) S'={(z,y) eR? | 2?+ > =1} £ FT2. ZOLE,
X=5"—-{(1,0},Y=R
i) X =Y =N. ZZL, FEDn e NIZXL, f(n)#n &R35HD.

K Z2EFK, {a,} Z KDa—>=%| {a;} % {a,} DEHINE T 5. {a; } D
IXHA T, kli_}m a;,, = a THNUZ, {a,} DINRINITH Y, ZOMREIZa THZZ
RN,

A,BCRZERRZ, ZZTHRWETHEEL L, a=supA, B=inf Bt 3$5%.
KECCR%
C={zeR| —xze€ A}
WEDEDD. DL ERERE.
) —a ik C OFRTHA.
) IeERVPCDONATHZ2%HIF, - IFADERTH 3.
iii) inf C' = —a.

¥ B8 DCR*%
D={ab|a€ A, be B}

WEHEDZ. FEDac AZOWVWTa>0D, FEDDE BIZOWTHL0OT
HdrE, Rent.

iv) aB1Z D D RATH 3.

v) aff =inf D.
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6% ABRHE
2012
[55] A, BCRZHERR, BTROENEALT S BEC,DCR%
C={a—beR|ac A, be B}
D={deR|1/dec A}
WCEDEDS.
) fEEDac ARXHL, 2 be BPFELT, a <bHPHDIIDETE. ZOD
LE,

(a) sup A < sup B Z/R¥.
(b) inf A <inf BIZD DA ? WO NOLSIFREHL, DLW e 5
ERBIZZET K

ii) supC =sup A —inf B Z/~¥.

ii) inf {ja| |0 £ a € A} > 0% 51E, D FERTHS = ¥ BaiE.

iv) D 23ER%51F, inf{Ja] | 0£a€ A} >0L8307? Z52FGEHL, £
5 TRV BRI 22T K.

v) infA>0THBL &, supD =1/inf A Z/R"E.

i - Nx N N%

3i- <3 m+l 2) m HE
flmy=q A 2 \\
3 (3 3 - 1) m, HIEEL

CEDEDB L, fIZRHEFHTH S T L ERE.

X,Y,Z #%E, 0 X =Y 2EHET 5.

i) B o.: Map(Z,X) — Map(Z,Y) % ¢.(f) = o f TEDD. ¢ HHE
BIX, o, DHEHITHZ Z & Z/RE.

ii) B ¢*: Map(Y,2) — Map(X,2) & ¢*(f) = fop TEDZ. ¢ DG
BIF, " IFHHTH B Z L BRE,

X2HEE Y 2 X OWIHES, [ X =Y 2EBRET2. ROWE (k) 2473
Y OFREE So BEETZ %, LTOMIC LTz TRE. 2721, Y 07
EHE AWML, A=X—A, A" =Y —Ar353.

k) Y = ST F(S9).



6.1 R

i) S c X il F(S) = (f(S) =Y
SCTkolXF(S)C F(T).
iii) {S;}ien & S; C X THIEAB LTS

—f(X=8) tEDD. ZOLE,

SRl

f(f)5) - s

iv) F(X) D F3(X)D>---DF*(X)D---
n=1
vi) So l3gett k) &A%

2013

[59] X, Y #%8&, f: X Y 25, ACX,BCY £33,
i) f(f"YB)NA)=DBn f(A) BEDILDZ L ERE.
i) fFL(f(ANB)=ANfYB)IEEDLoH»? DO SIXEFAL, B
ST TR WG E B T K.
)XY 284, X - YV 25/ A, CY T3 fl(m AA) =

AEA
N f1(A) TH 5L hRte.
AEA

i) % g: R—>R% g(x) =2 -2 TEDS. g (]

r>2

0,7)) 23R X.
[61] X 288, A, CX (n=1,2,...) 2WHEEL T 2.
i) (h_mAn> = lim A¢ ZRE.
i) lim A, C lim 4,, Z/R4¥.
i) 41D Ay D ... DL ELmA, —TmA, = (| Ay THBZ L ERE,
n n n=1
[62] X,V %8, f: X - Y 25&L¥2. Gi& f*: 2V - 2X % f*(b) =bo f TH
»%. 7272L 2% = Map(X,{0,1}) TH 3.
0) f ARG S, fFIIHETH B 2 L BRE
i) f* DSHER 5IE, fIIBETH B T L BRE.
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nGN&:ﬂL,RG:iSH%EQ%NH%anyﬁn(x—y)ez&:ibﬁbé.
i) ~p, XFEERRTH 2 Z & ZRE.
i) mn e€NEFTE. D= franobm EBDEIRBREL frun: R/~ — R/~
DEETEZZLe mn THZ2ZLWEFAMETHZ ZZ2mtE. 2L pm,pn
&~y ~on BT 2ERREEZTHD, mn 2lE m DB n ONETHS LT

bH5.
R—"" >R/~
R/~

i) f,1(0) 2k k. 72720L 0=p,(0) € R/~, TH 3.

2014
ROMEEEZS .

VeeR,dJyeR,VzeR: z2>2y—>x+2>0

(72720 T—=1 1d Told) 2RIWEES, 348bB p = qE pHBET ¢ BMBOD
CE, ZoMOBEITE.)

i) ZOmEEZAD50 GREREEZHbRV) E X.

i) ZomEOEMRZHEZ O THEY X.

X,Y, Z%%8 ACX, BB CY,CCZ% UnES, f:X—>Y,q:Y > Z
REMGY T 5.
i) fFY(BNB) = f"YB)N fY(B) &xRE.
i) 71 (f(A)NB)D AN f~1(B) ZRE.
i) f7H(f(A)NB) = AN f Y B) IFRHILOH? KOOk SEIHL, KD
TRV AR 2 2T K.
iv) (go f)~HC) =" (¢71(C)) ZRE.

X, Y, Z%%4, [ X =Y, 0:Y = Z2FHBeT 2. ROMEHIE LTI
BHL, fiE->TwWiokfilZ5 % XK.
) gof: X > ZPHEHNLOWEIE f: X - YV IIHHFTH 5.
i) gof: X = Z HGZ6IEg: Y » Z ZHHFNTH 5.
iii) gof: X - Z DHHH»D f: X =Y 2ol g: Y —» Z 3HHTH .



6.1 R

fﬁX—)YQ%E@, gi: Vi xYe =Y, R, B, CY; W0 ES (i=1,2) ©F
. RenE.
1) By x By = q; H(B1) N gy H(Ba).
i) (f1, f2)"H(B1 x Ba) = f; {(B1) N f5 ' (Ba).
i) f1 DHEHIZ X (f1, fo) DHEHNTH 2 Z & ZRE.
72720 (f1, f2): X = Y1 x Yo i& (f1, f2)(z) = (f1(2), f2(x)) THZ BN 2EHL.

[68] X,V 284, f: X - Y 25Br32. Gl f*:2Y = 2X % f*(b) =bo [ TE
$H5. 12721 2% =Map(X,{0,1}) TH 3.
) fOHEEROE fFIEeNTHDE IRt
i) f* DIRER 12, fIREETH B I L ERE.

2015
D) X,V 2%8E, f: X 5 Y 25, {B)}jes 2 Y OWPLEOHL T 5. K%

.
jed jeJ

i) a e RIZHL, RDOWMWHTES A, & Ay = [0,0) TEDEDZ. ¥R =
{reR|z<0}d5. U A, ZRD XK.

a€ER_

iii) 5 g: R =R % g(x) =2 — 52z + 6 TED 3. Lé g7t (A,) B3R X.
aclR_
[70] X,V #%8, A A CX,BCY 28HES, [ X - Y 25RL 5 5.
i) fANA) C f(A) N f(A) Zre.

i) f(ANA) = f(A)NfA)FEDIIDD? DD HFFEHL, D77
IRNIGE IR 22T K.

i) f(ANF1(B)) = f(A)NBEEHILOD? DO SIEFEAL, DIz
TV E R ZET K.

X, Y, Z,WEES, X =Y, ¢:Y 52, h: Z—WHBfe L, gof, hog
MELBHEHETHE LT 5.
) g ZRHETH B T L ERE.
i) f&hB3BEHHTHS I Z2RE.

[ X =Y, fi: X =Y 25 (i, 2): X - Y1 xYe & (fi,fo)(x) =
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(fi(z), f2(x)) THEZONZEHRL T 3.
i) f1, fo DIE BITEFZ X (f1, fo) BEFD? DO SIFFEHIL, D L
TR WEE IR 2T K.
ii) f1 DVEHR ST (f1, fo) DEHETH 2 Z L 2Rt
i) BB f 027770 ={(z,y) e X xY | f(z) =y} & X tOBOLHHF%Z
TEfL.

(73] X,V 284, f: X - Y 25Br 5. G2V - 2X % f*b) =bo f TE
$H5. 12721 2% =Map(X, {0,1}) TH 3.
i) f AR SE, FFIHNTH B L BT
i) fAHER SR, Y I3RETH 2 T LR TE

[(74] X 2%8, A, CX (n=1,2,...) 2WHEEL T 2.
i) (MAH) = lim A ZRE.

i) B, jeN, i<jIcL A C A THoLT 3.
(a) EED n e NITH L,

Gm:Gm ﬁ&:%
1=n =1 =n

ThH3 L eRE.
(b) lim A, =Tm A, = | A, THS L ERE.

n=1

2016

o
(A

XY 285 [ X Y 2EH A, c X (n=12,...), BCY 2¥n%E
35.

75] i) RERE.
(a)

a.) < 4



6.1

AT

i) ne NIZL O, ={n}cCN& Lz EmC, 2k X.
iii) %5
f(TmA,) =Tm £ (4,)

E—MRICE D SLDh. D ALOBEIFFEEA L, D L7 WG & 13612 28T K.

B 2 = 25X % f*(b) = bo f TEDS. #2721 2% = Map(X,{0,1}) T

b5,
D) f1(xv) = 7 (xpx) BRE. REL Xy, Xpx) &Y, F(X) ORFERIE.
i) f* BHEER IR, fIRZRHTH B L BRE.

[i: X =Y, ZBR, (f1,f2): X = Y1 xYa & (f1, fo)(x) = (f1(x), f2(x)) THZ

LNBER B, CY;, #HnEsE (i=1,2) 3 5.
1) (f1, f2) "H(B1 x B2) = i '(B1) N f5 N (B2) BoRE.
i) fi BEGR 5 (f1, fo) HFD? KOO SIFAHL, D LR WGE
W 2T K.
i) f1, fo DY BITEREED (f1, fo) FRETIRBWEIZZET X
iv) (fi, f2) BEETH 0% 5T &

BEF ={1,2,3,4} 2525,

D) FoRElEETRIF L. (BTN
i) F EORMBEIGT 1 L 2 BFEICRS X575 5DV DB 57

) X LoBfr~%, a~2' & f(z)=f@) XD ED B &, ~ ZFAMEREFRTH
5L mE.

i) B p: Z — Z)22 x ZJ3Z % p(l) = (p2(1),p3(1)) CEXDEDS. J=/72L
Pn:Z — Z/nZ 3RER. | ~m < p(l) =pm) X DEZE S Z LoFHEBE
TR~ 2T 222Kk E —DZET L.

Sl={zeC|l|z| =1} £¥3. S! LoME~ %

zrew S z=w EzRITz=—w

TEDD. £72, 5% qg: S' - S % g(2) =22 TED 3.
) z~w s g(z) =g(w) ZRE.
i) i) LA i) &b ~ XFEEREGRTH 2. RS ST/~ & St oMo EsE—
DfELL.



74 %6 & AERRE
2017
81| X,V %% ,f XY %B1%, AC X, BCY »UWHEEL T 5.
Qf( B)) C B &Rt
i) AC (f(A)) N
iii) A# f7H(f(A) e R2H%2F X.
lwf() F(FE(f(A)) @R D SZoh? D Lok AL, D 37715

BRI EET L.

82| XY 2EE, f: X =Y 2ER, {Antnen, {Arxhaen (ZELA#D) % X OFf
NEEDHEL T 5.
i) KeRE.
(a)

(c) f PHHE I

f(ﬂ AA> =) f (A

AEA AEA
i) (a) n e NIHL Cp = {n} CN & LEL %, limC, #R .
(b) (EED n € NICHU A, = A, THBLE limA, = A, TH5H L%
T '
iii) (a) fD3HHR I

LD RRE.
(b)
L BT &

(83] X,V 284, f: X - Y 2EKL 2. 5§ f*: 2V »2X % f*(8) = o fTHE
$H5. 12721 2% =Map(X, {0,1}) TH 3.
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)z, e XT3 3512, 3 L2 BIFEL, xo, = [*(B) THB LT 3.
72U Xy E {11} C X OFRHERIEL. 2D ERD (%) KD LD Z & EBRE.
(x) x € X W f(x) = f(x1) ZAHTRE, 2 =21 TH 5.

i) f* 232551, fIEEHFTH S ERE.

fir X =Y, g0 X; = Y; 5B 55, UTOERMELFZAHL, EL <
RIIURREIEZET K. 2L,

(fi, fo) () = (fil2), fo(2)) s (91 X g2) (@1, 22) = (91(21), g2(22))

Thb.
i) f1 DVEER O (f1, fo): X — V1 x Yo & HiGY
ii) g1 PVHHERSIE g1 X go: X7 X Xo — Y] x Yo & HiGH,
i) g1,92 DE BITHHFRHIE g1 X go: X1 X Xo = V] x Yo b HG

7 EIZRTEFRINZBERIXFEMERGZRD? £/, EMEREFRTHINIXTZLRERE —

DT k.

i)

m~n (<1:>f m-—-nnN2EFRE5DEHRTHS.
if)
m=n é:)f m—n2DEE»D 5 DEHRTH 5.
iii)
man (ﬁmn#ﬂif:&im:n.

D) X)YZERE, [ XY Z2E{e32. X Lo~ %2, o ~12' & f(z) =
f@)ICEDEDZ L, ~ XEMERRTH 2 Z & 2RE.
i) B p: Z — Z/22 x Z)5Z % p(l) = (p2(1),ps(1)) CEDEDS. 7=72L
Pn: L — Z/nZIFFEER. | ~m < p(l) =p(m) X DEE S Z Lo[FEfEME
R~ T 22 2RERE DT L.

6.2 HUHAHASR

1999
ROBBIE R E OB 2 2.
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H
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gl

76

D) flw,y) = la* —y”
i) flz,y) = (z—y)?
iii) f(z,y) = min{l, |z — y|}

X BEAY Ld,dy % X LOHBBISY 5.
) z,y € X 10U d(z,y) = max{di(z,y),ds(x,y)} THAZONZBEEIT X L
DHBREBICR 5 T L ZRE,
i) X D AZHAEEL L,0(A),01(A),02(A) ZZh 2z d,dy,dy Titole AD
Efft35. 34bb

6(A) = sup{d(z,y) | z,y € A}
51(14) = Sup{dl(x,y) ’ x,y € A}
d2(A) = sup{da(z,y) | z,y € A}

DY & §(A) = max{51(A),05(A)} TH S 2 ¥ &RE.

iii) d'(x,y) = min{dy(z,y),d2(x,y)} THALNLEM d 34T LS X LR
MBI 2 L XR o v, HEEREBIC R 2Bl e, o RWHlZ —D D%
F &

2000

N = {n|n¢in22 Ziﬁéﬁ%ﬁ} 5%, NOJT a,b lZ2WT,b<a %
b=azr,r € N=1{1,2,3,---} LERTS. 20k = NORK, &/, 8K, BT
R k.

) AZ#BBY L, BSC AT, BIAHERL TS, Z0OLE A- B AW
275 A, B Ol 1Ef.
i) AZEEL T 2. P(A) & 24 3RFEICH D e BRE

i) ITHNRIIERFSE G OEF#E RN, Zorn @ Lemma 2.
i) A Z2IEFEEGE L, {Galrer B2 3. ELE G\ EHTHI, A< u D
YEGVCG, 35 ZITG\EG, DAL T2, ZOLE
G =G
AEA

WFEHCR B Z EBRE.

(6] KOBKE R Lo BRI 2 b
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i) f(x,y) =]z -yl
i) f(z,y) = (z—y)!

X #EEY Ldi,dy % X FOBFEERKY 55,
i) z,y € X WL d(z,y) = di(z,y) + do(z,y) THXZONZHHdIZ X LD
PEEEREEICIR 5 T & 2R E.
ii) X D A, B 285 %E

NEEL T 5. d,di,dy Tito7 A & B OHEHHZOWTRD
RERXDED LD Z & 2Rt

iii) EDOAEFERTHESHMD LB WEIZZET K.
2002

pEREBETS. 042 €ZIZD0T, pYa 20 pt! fo 2722 0 U EOEEH o
Zup(r) &5 5. 1p(0) =00 &F 5.

T,y ELIWTDOWVWT, x <y %&u(x)>v,(y) LERT S (k).

IOt E (k) OBGRY, BFEEHRO AL TAE 30D OVTERZH, A
TG L, A7 BWEERRHIZET X,

i) AB%ZAHESG ANB=0t3%. 2O X AUB A

i) R EOBWIZR D HRWZETROVHKEE, £95F o ThmEmAAREMEL
MENZ NI R,

i) n&EREE T 5. sup{EL | k> n} 23k &
i) a, = E° cEd SN BEF {a,} 1©OWT limsupa, KD &.
(Y55 R 2B ST

ROBIK f 13 R FO BRI 2 2.
i) flz,y) =2 +y°
i) f(z,y) = (z —y)'*
i) g: R>RZHHETHL = f(z,y) = |g(x) — g(y)|

2003
i) [: X =Y 258323 r,ye X IOV, z~y % f(x)=fly) LERT
%. 2O ERM% ~ IZFAMEREFRTH S C 2t

77
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i) X ={1,2,3,4,5,6}, Y ={1,23} ¢ L, 5R f: X > Y & f(1) = f(2) =
fB) =1, f(4) =f(5) =2, f(6) =3 TEHRT 2L %, (i) DRMEREHTOR
EHEOES X/~ = {X,|v € X} RUOZOREITLEHT.

i) IEFSEE X T, RATCIIFEIE L2 W0AS, IERTCHOFEIES 2 B2 2607 &.
i) X ={1,2,3,4,5}, Y ={1,2,3} £ L, X,Y CHARBDOK/NTIEFZ AL 5.
RDOGMH (x) AT EOREHR f: X - Y Ofilz 0 2%¥F X,
(x) TR EHTHD, 2 <y THI3ERED z,y € X TOWT f(z) < f(y) &
A
iii) ko (i) iIZBWT, & (x) AT XS BRER f 13V 2H 57D,

i) flz,y) = (x—y)® TEHRIN 2B f 13 R LR 5 5.
11) X %%/ﬁ\, dl,dg %‘f X J:@EE%EB@;&, ai, as %J—_E@%ﬁtj—% ZDk %
d(z,y) = ardy(z,y) + azdy(z,y) TEHRS N2 13 X _EoEEEEEC
2 M.

15| (X,d) ZHEZER, X D A, B 22 TRhWENEAL T 5.
i) A,BrdIcRRE5IZAUB DHRATH S Z L &2RE.
ii) d(A,B) =022 ANB=0T»23H%E%T&.

(X,d) ZHEHEEM Y 35, X o B8REDE 21,20, .., x, € X ZRVZES
X —{x1,29,...,2,}

T X OBIESTH A Z L Rt

2003
) X =>Y 25T 0,ye X IZOWT, o~y % flx)= fly) LERT
5. 2Ot =2HfF ~ XFAEEFRTH S 2 eRE.
i) X ={1,2,3,4,5,6}, Y ={1,2.3} 2L, BB f: X - Y & f(1) = f(2) =
f3) =1, f4)=f(b) =2, f(6) =3 TEXRTS L=, (i) OFMEEFRTDIRE
HEOES X/~ = {X, |z € X} RUZDORETLEHFT

i) EFHEE X T, RATTIIFIE LR WA, MUKTCOEE T 2 Bl %2307 &.
i) X ={1,2,3,4,5}, Y ={1,2,3} £ L, X, Y CHARBOK/NTIEFZ AN5.
ROFEME (%) AT EOIBREZR f: X - Y Oz DZIF L.
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x) T fxefThs. <y THAIERED z,y € X IZOWVT f(x) <
fly) &75.]
i) ko (ii) iIBWT, &fF (x) AT LI LER f 30225,

IFRIERSE & D EFRZ B, Zorn @ Lemma % E 1.

D) fr,y) = (z —y)® TERINZEH L 13 R -OMMBIEIC % 3 2.
i) X 288, di,dy 7 X FOHEBEREE, a1,00 ZIEOFERETE. 2Ot =
d(z,y) = ardi(z,y) + agda(z,y) TERI N AR d 13 X FoEREREEC
2.

(X,d) ZHEHEER L 35, X 2 6GREDR 21, 20,..., 2, € X ZROVEES
X—{Sl?l,ZCQ,...,.’L‘n}

3 X OMEETHZ Z L2t

2004
RIZBIBHEGE~ %, a~bsa—beZITLDEDB.
i) BIfR ~ ZFMERIFRTH 5 2 & 2Rt
i) BA R/~ 1ZED XS READ.

) X 2IEFEELT 5. ac X 22oWT X(a)={z|a<2} &F3.Y CX(a)

zeh, a-squﬁ)fﬁbf_Z‘ﬁ‘ét a=sup Y ZRt.
X(a)

i) JFEHNER 'C?Zcb\ BoflEETF L (BB L RYE).
iii) X 0 2R LS T2, EBED a e X IZOWT, a <139 725 X DMK
I xo DFAES 5 Z ¥ % Zorn OfiifE % Rt

02 1 2 5R285T1EFHRMELIRVE S b DRKRDRTHES
S={{a}lien|a; Z0H» 1, a; D55 1 TH2DFHMRM }
®EZD. SEAHESTHS 2Rt
i) fz,y) = (x —y)'0 TEBSNHE f1Z R _EOIERERIBIC K 3 .
i) f(z,y) =22 +y? CERINZEH f 13 R LOEEEBRIC R 2 2.

iii) X 284, (V,dy) M, g: X - Y 2HH 2. 2ot X d(x,2)) =
dy (g(z),g(2")) TERI N2 d 13 X LORRERIENCZ % 20
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2005
i) P(N) ZAJHEATRREVWI L ZRE. 27 L P(N) ANOREELREZH S

DY

Pr(N)={A|ACN, A ZHERES}

TEDD. DL E Pp(N) FAIREEETH S Z L et

1) fNESDEREHFIT.
i) IFEES TRWIHFESDBIZ HIT X.

(28] Zom OMIEEHVT, R OHNES H T, ROZHEAETLONEET S 2L
R
(&t) (LD r € RFABMED hy,... h, € H LARED q1,...,q, € Q 2
W,
r=qhi +qha+ -+ qnhn

LRV EBDITRES.

(X,d) ZBEpEZER], v,y € X, r,s ZIEOFERE T5.
1) d(U,(z),Us(y)) > max{d(z,y) —r — 5,0} Zn¥. 72720 U.(x) & z ZHD
L35 Er ORERZRT.
i) d(Uy(x),Us(y)) =d(z,y) —r —s &2 201%H1F X.
i) d(Up(2),Us(y)) > max{d(x,y) —r — 5,0} £7250%HF k.

[30] (X,d) ZHEBEZERE, A, (n =1,2,...), B% X OMAHEAELL, A = U2, A,
rpn=d(A,,B) tBL. 2O EXRDEXERE.

d(A,B) = i%f{rn}

2006
[31] X 2B TRVEELTE. BB f: X x X - ROPRDOFHEL ~ f4 2 AT LT
5. UTOMIZEZ K.

f1. f(z,y)>0 (Vx,y € X)
2. f(xz,z) =0 (Vz € X)

3. f(z,y) = f(y,2) (Vz,y € X)
fa. f(z,2) < f(z,9) + f(y,2) (Vz,9,2 € X)
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81

) XIBI2ME~Z, 2~ys flz,y) =0ICEDEDB &, ~ IXFMEREFRT
HdZErRE.
i) v, 2"y, € X Z2oWT, z~a 2Dy ~y BoE fr,y) = f(2/,y) TH
52y,
i) Y %, FERIRE ~ 10k, X OBESY = X/~ 253, 58 d: Y xY - R
Zd([z],[y]) = f(z,y) KWEDEDDZ L, dIFY LOHEMBEKTH 2 Z & 2R
B, L, 2], x OFEEZ D H DT .

N = {n|n&in22“€%%§%§5{} *$%. NOJL a,b IZ2WT, b<a %
b=ar,z € N=1{1,2,3,---} LERT 3. 2O &N ORK, /), WK, BT
R XK.

X 2ZTHRVIEBFEEG LT 5.
) S={A|0£ACX, ARRIEFHNEE} L, S CEIBFRTIEEZW
Ns. 2oz SETMESTDH S Z L Z2nRt.
i) X &, CEBERICBE L TR, RIEFIHEE RO Z L Rt

RO f 13 R _EOBEMRIC 7 2 0, BlEDOTTEZ &.
i) flz,y) = (v —y)?
i) f(z,y) = l2® — ¢

2006
X,V 2ZTHRVES, f: X - Y 25Br 35, LTORICEZ X,
) X ICBUIHBE~ %2, 2~2' & f(z)= f(2)) ITEDEDB L, ~ ZFRHEREZ
TH3IL%ERE.
i) X %, AEMEG~ICE2, X OMEAX =X/~ 32. BB X Y %
flz]) = f(x) K& EDB L, fFIFHGFTHZ Z 2 2. =1L, [2]13, 2
DFEEZT H 5D .
i) f: X =Y 2R2HETHIE, f: X = Y IZ2HHETH 2 Z L 2RE.

N = {n|n¢in22“@%%§ﬁ§§i} 5%, NOJT a,blZ2WT,b<a %
b=azr,r € N=1{1,2,3,---} LEKTS. 20k = NORK, &/, 8K, B/
R X.

X BETRVIEFESL T 5.
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i) S={A|0#ACX, ARRIEFHIEE} L, S CEEHEFRTIHTF 2V
N5 ZOrESIRWEGTHL L Z2RE.
i) X &, SEBRCE L TlERR, 2IEFHTHREZRO I 2RE.

RO f & R FOIEMBSC R 3 %, HHE O TER &.
i) flz,y) = (z—y)*
i) f(z,y) = |2° =y’

2007
X BEAL L d,dy % X EOHBERY 55,
i) z,y € X WL d(z,y) = di(z,y) + do(z,y) THZONZEHdIZ X LD
PEEERIRICIR 5 Z L .
ii) X DA B%En%ESLT%. d,d,dy Tito7 At B OFBHIOWTRD
READKD IO Z & BRE.

d(A, B) > dy(A, B) + do(A, B)

iii) EOAFEXTHESHED LR 22ET X

X,V BZETRVES, f: X - Y 2EBr T2 UFOMICEZ X,

) X IZBI2HB~ %2, 2~2 & f(x)=f(2))ITEDEDB L, ~ ZFAMHERRZ
THbZrmnE.

i) X %, FfERIR ~ 10k, X OWMEAS X =X/~ T2 . 5B X Y %
flz]) = f(z) & DEDZ L, fIFHHFTHZ I Z2RE. 2L, [2] 1%, «
DOFRfEER H 5 DT

i) f: X = Y 22 chHE, f: X = YV IZL2HHTH 2 Z 2Rt

41| i) RMNIEFESOERE BN L.
ii) Zorn ® Lemma % F1}.
i) IENIIEFFES TR VIEFES OFI 22T X.

2008
42| X 2HEAY L,d,do % X LMY 35,
i) r,y € X I L d(z,y) = max{di(z,y),d2(z,y)} THZOHNZHET X L
DERFERIBUC R B Z & B
ii) X D AZHIEEL L,0(A),61(A),0:(A) ZENZ d, dy,dy Tat>72 AD
BEREY TS, COrE §(A) = max{0,(A),62(A)} THS T ¥ #Rt.
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83

iii) d'(z,y) = min{dy(z,y),d2(x,y)} THRALNB d 34T LS X LoE
BEBEEIC 72 2 L IEBR & 22, BERERIBUC R 20 &, o w2 —D 3 D%

i) BIREMEFESICIIRATTHFET 5 2 &2t

i) ARIEFESIRNIETFES TS 2 2L 2R,
iii) (0,1) CRE2MXMET2. £EP ={AC(0,1) | A#(0,1)} KIEF% C
TWN L &, P RIFHMIEFES TIER VI L 2Rt

&
2009
i) A, B,C %84

ZIERL.

,f: A B%RRHE T2, COLERHEH AXxC - BxC

ii) N ¥ Nx NOREIFELWI & ZRE.
iii) N & Nx N x NOREIEFELWI & E2RE.

X 2ETHVEELTS. BB X x X 5> RPROEM L~ f4 2H7T T

3. LUFoOMIcE Z

f1.
f2.
£3.
f4.

L.

flx,y) >0 (Vz,y € X)
f(a:,y):f(y,a:) (Va:,yeX)
f(@,2) <max{f(z,y), f(y,2)} (Vz,y,2 € X)

) X ITBI2BBE~%2 2~y < flz,y) =0ICEXDEDD L, ~ IX[EMEBERT
HbHZEERE.
i) z,2",y,y € X TOWT, z ~a' 2Dy ~y B f(z,y) = f(z',y) TH

5 Rt

iii) Y %, AfERER ~ 12 &%, X OFEARY =X/~ 235, Bf%d: Y xY - R

z d([«], [y]) =

flx,y) CEDEDZ L, dIZY LOBERBEBTH 2 Z & %2R

. 2L, [2] & OFRMES.
iv)r>0t3%. LD (Y,d) iZBWT, [y] € U, ([z]) B5X U, ([y]) = U, ([z])
ThHhdZeZmE. 12720

Ur ([2]) = {[z] € Y [ d([2], [2]) <7}

& [2] € Y BHLE T 2K r DRI,
V) r>0tF5. Lo (Y,d) BWT, §(U, ([2]) <r THBILERE. 772
L 0 (Ur ([2])) = sup{d([y], [2]) | [y], [z] € U ([z])} \ZELE.
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2010
[46] X,V 284, ~,~ 22hzh X,V EORMEBGHE T 3.

) X xY 2B MG~ %,

(z,y) ~ (2" )~z Poy~y
def

LEDDE, ~IZ X XY LOFRMEBFRTH S Z L 2RE.
i X=Y =2,
r~a S —x' N2 THDEND,

def
y%y’(ﬁy—y’ﬁ§3f%’ﬂbgﬂé,
(S}

Lk & EHEA L x L/~ %R X

47| i) REFEETHRVIEFESOREET .
i) MEATCIEFF O DR ATC R F 72 R WIEFE G Of 2 %05 X.
i) X ZIEFHES, X D A2HAHEAL T2, sup A, FETE, —BNTH

5 Rt

48| XY BETHRVES, f: X - Y 2L L,
S:{(Y/,S/)|Y/CY, S/ZY/—)X, fOS/Zly/}

r¥5.
i) S#0ERE.
i) (Y7, 8), (Y",s") € SITxLT

(Y, s) <Y oY CY' D |y =+
e

LEDD L, SIIEFESICR S I 2RE.

iii) S IFFWRINERFEEICR 2 2 8 ZRE.
iv) Zorn @ Lemma ZfW, f DRFL I, B s: Y - X T, fos=1y &R

5 DHFET 5T L ZRE.
X BH®BY L, d; (1=1,2,3,...) % X FOBBEKLT2.
) & x,y e XITHL {di(z,y) | ieN} CRIZEHFRTHZ2L35. ZDL E,
z,y € X ML d(z,y) e R %
d(z,y) = sup d;(z,y)

CEDDE, dIF X LOBRREBICR S Z L BRE.
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i) z,y € X ML d(z,y) eR %

CEDD Y, dI3HT LD X Lo 5 IR S v, EERERE RN 2
HH e, 2o Wl —DFo%IT K.

XEEA L, Bld: X xX >R %

L, z#y
d(x,y):{o vy

TEDS. neNrT 3.
i) did X FoERREICR 5 2 L 2RE.
i) 2= (21,...,20),y = (Y1, yn) € X" WXL dp,(z,y) eR %

n

dn(z,y) = Z d(i, yi)

i=1
CEDD L, dy \F X" LOEMBIBICR S 2 R
i) x = (x1,..,20),y = (Y1,---,Yn) € X" ITHNL dy(z,y) e R %

du(z,y) =4{i | ©i # v}

CEDDBE, dy ¥ X" Lo Z e BnE. L, IXEED
.
iv) X ={a,9,h,i,m,n,u} TH3& =

d7 ((h7a>m7m7ianag)7 (h7u>m7m7i7n7 g))

BLU

dH ((h7 a? m7 m72.7n7 g)7 <h7 u? m7 m7i7n7 g))

ZRD K.

2011
N CKPEGRTIEFZ ANT, 2IEFEELAS. 2O %, XROMIKEZ &
) BB NN a<beRBEEDa,be NIZDOWT f(a) < f(b) ZAT
T35 Z0rE a< fla) %25 %Y.
i) B f: N = N2, i) OFHEEAEL, hORHETHEIL TS, ZOLE, f
BEEEBRTH 2 Z L 2Rt
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S={(xy eR?|2a2+y?=1} £ F3. (z,y),@,y) € SHL, (z,y) ~
()&, o =z, y =y FRiFod =—x, ¢y = —y LEET DL ZE, ~ XFMER
RTHZZZmtE.

%72, S/~ ORETOEAEZ O L ORD K.

R ZHANIC 1 ZRORHER (72720 1£0) &5 5.
i) A Z2EFRE, {Ih}rea Z ROATT7NAVDHET, A< pdE, I, CI, &
T5. ZOLE Uyealrh b ROATT7ATH S I L 2RE.
i) S={I|[IXRDAFT7N} T3 [,JeSiItoWTI<J®ICJLE
RT2LE, SFMWREICHRS Z L 2TE.
iii) 8 DIATLERD &.

A,BCREHRRHDNES ANBA£0 T3, 2O EROFERERE.

inf AN B > max {inf A, inf B} .

FRHFEESDMAL LIV ZZET K.

RO f 1 R L0 R 55. 7272 LneN ¥ 3.

) Jay =Y
i) f(x,y) = lgn(x) — gn(y)]

772U
i) = (14 55) e 12 <0
1

i) f(z,y) = |2* — 9|
iv) f(z,y) = (z—y)?

X ®EAL L, d, (n=1,2,3,...) % X FOEBEKY 5.
) Fx,y e X ITHL {dy(z,y) | neN} CRIZFERTHZLTE. Ot X,
r,y € X ML d(z,y) e R %

d(z,y) =supdy(z,y)

EEDDE, dIF X LOBBEREBICR S Z L BRE.
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i) z,y € X ML d(z,y) eR %

d(z,y) = infd,(z,y)

CEDDE, dIIBT LD X ORISR 5 L IFR S R0.

(a) Td(z,y) =0 = x = y) WFWDILDD. BOILOKRLAAAL, KD L7 7%
W b 2T K.

(b) ZARERIIRD T oh. O LORSIH L, WY T s K%
H1F &
2012
(X,~), (V,~) ZFAMEBRF, f: X - Y 2F{r 35, 5, EED 2 ~ 29 ITHL,
f(x1) = fzo) DD E TS, 2Dt &, BR
fi X/~ Y/~

% F(C) = Cpo) IKEDIED B

i) f X well defined TH 3, T74bb C, DRETLODE D HITLbRVWILE
s

i) X=Y=Z ~% mod4, ~% mod8t33. ZOLE fIIHHTHS
B3, fURHS 7 5wl E AT X

58] i) RIEFEACBVT, HATTRATTH 2 2 L 2RE.
i) IERIEFERE TR WD, MKTEOFIET 2 & 5 RIEFES O 22T X.

59| XY 2RTHVEALT S,

S={X" Y, | X cX, Y CY, f: X - Y324}
rBL.
i) S£0TH5ILERE.
i) SICBIFBIEFBG < 2, (X, Y, ), (X", Y, ') e SiTHL,

(X/,Y/7f/) S (X//,Y//,f//) <:>)(/ C X//, Y/ C Y//, f//|X/ — f/

CEDD. (IODEFEGRTHZ I EEFEDTEIN.) Zok &, SR
IEFEEETH S Z & ERt.

iii) S ODMAITLE (X0, Y0, fo) £T5. ZOLE Xg=X £HE Yo=Y TH3Z
YRR
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BB OB OB f: X — YV iF, FEOD 2,0 € X KHL d(f(z), f(2)) =
d(z, o) B AT &, BHEHREOL VS,

1) X, Y ZHEEAGRREZEM, f- X > Y 2H e 35 2o X, fI3ERMEZRSZ
v R,

i) R%1XT2—2Y v R%M, f: R - R %, Bl EOBHET £(0) =0T
25D T 5.
(a) EED z e RIZHL, |f(z)| = |z] THBZ & ZRE.
b) f()=1THBLE, fERDE.

{an}, {bn), {en) #EEFIL T 5.
i) B {(—1)"} B {(-1)"T} o L#ERERD X.

i) EED n XL ¢, < ay+b, THSED, infe¢, <infa, +infb, LIFKRS5HRW
Bz Z0F XK.

iii) limsup(a, + b,) < limsup a,, + limsup b,, Z7~R¥.

iv) limsup(a, + b,) < limsup a,, + limsupb,, &7&2HI%ZEF X.

2013

X =P([2) cHEEBZRTIEFEZ AN 3. 72720 2] = {0,1} T, P([2]) X [2] DFE
HETDH 3.
0)71:@1!?&0:1 ? (BAEITERN)

i) X
ii) X ODEET, TOMEED 3HTH 2 D22 TET L.

1) il

)

iii) ii D55, ZlEFEETH2dDITEN,?
iv) i 0DEEDS 5, ZIEFEE TRV DZNFNIZOWT, ZDEATT, LR,
MATTZ KD K.

P %2EFHEE, f: P — P 2IEFEZMROEH%, $hbb, ED p,ge P, p<q i
U f(p) < flq) BID IO F 2. P OEDES

A={a€P|a< f(a)}

WERZEFOE L, a=supA £ BL. RERE.
i) fla) I ADERTHS.
)aEA’C%%

iii) f(A) C
) fla) =

iv
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[64] P 2IEF®ESE, ABCPL¥5. A B AUBWERHPEET L,
a=supA, f=supB, y=sup(AUDB)

B . {a,f} CPEEZS.
) yi&{a,f} DERTHS Z L Z2RE.
ii) v =sup{a, 8} TH 3 Z & z2RtE.

) Z & Zeo ORIOEHE % BRI O L DIE.
i) R & R\ N ORI HE % BRI O L SR,

ROZM % BT TRES f: X — Y % BAIIC O O,
i) X =[0,1] CR,Y =[-2,0] CR. 727ZL £(0) =0.
i) X =Y =N. 22L, 2D n e NITHL f(n)#n.
iii) X =Y =[0,1] CR. %27 L, {E&ED z € [0, 1] Xt L f(x) # .

67| ACNYT3.
i) A° PEREARLIZARFTEEATH S Z L ERE.
i) Lo $hbb TANPAHEESLRSIE A ITERESTH S 1ZKD IO ?
R DAL HIFREH L, B D S 72 7 WA AR 20T K.
(JE. ZZTESNEES L I HERESDO L THD.)

2014
[68] X ={1,2,3,4} £ ¥ 5. m,n€ X ITHL,

m < n(ﬁmm (7B, n 2 m TEDYIND)

CED, X KEFEANS. (ZHDNEFTH S Z 2IFEHTEWV)

i) X OEREET, LD 3ETH 2 D2 LTI X.

ii) i) DEAEDS B, 2IEFEETH 2 dDE NN ?

iii) i) DEAD S B, 2IEFEETERZVDDZRZRICOVWT, ZOR/INT, R
fR, #iAoT 2K K.

LUk, BZXZTTEW)

[69] P Z2IEF%EE, {As}ren & P OHNEEOBKEL T2, $72, P OWHES Akt
L, ADER2gzE UA) TKT:

UA) ={peP|VacA:a<p}CP
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) sSipADPFEETZEE, s=supd B, UA) =U({s}) ThHsrZt*%
zyc

i) U (Uer Ax) = Naea U(AN) Z3RE.

i) & Ay BEUE Uyep A CERDBFET 2L,

ay =sup Ay, «a =sup (U A,\>

AEA

EBL. a=sup{ar | \€A} THB I L ZERE.

X 2IEF%EE, a,be X, a<br L, A=, ,la.2) £BL. (z2>bTHBE>
HreX PRIETDHEDAEZ K.
i) biZ ADMAKILTH S Z L omnE.
i) X OIEFENEIEFETHIUT A = [a,b] TH I L 2Rt

71| XY 2EE 1 X Y BB ~ %Y LORMBEGRET 5.
iLXi@%%w%xwxf@ﬂ@%f@ﬁKibﬁ@ék,Zh@ﬁ@%%f
HbHZrERE.
i) X=Y=ZtL,f:Z—Z% f(n)=2nTED%. Z LOFEMEE~ %, 4
B LCHR, T4DB, I~ med|(l-m) IKEDEDS. ZOLEi) Ik
DEF S Z LORMERR ~ 3D X578 DAn.

72| X BEE, £ % X LOREMFREEORTEEL L, £ ICUEMFETIEFZ VWA
%, Thbb, ~, =€ ITHL,
< (%x Y=Yl

WEDIEFRZEDS. (ZADIEFRTH 2 LIFEDHTIWV.)
DO0AACELTH. X LOBMGE~4 %

a:NAy(%VNGA:xNy

TEDD L, ~ A FFAEBEGZRTH S Z & 2mE.

ii) ~4 =inf A TH3 L ERE.

i) X=Z &L, ~ NEZhZN2 3ZE LTERE VS AEMEKE 5. 2
D E inf{~, &} KD X,

(Z OIRECIF TR TR D RANIMEE I LHEE > T L)
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R ZENHIN 2RO RTHEEL TS R EOBFR~ %2, 2= {2, },y={yn} €R
WL,
xwy({i:)er€>O,ElN€N,Vn2N:|xn—yn| <e
WEDEDD.
i) z~y < lim z, = lim y, Z/RE.
i) Eo i) i%ﬁfcilﬂ@%g%f‘z%. ZD~IZKBHES R/~ & R OBICRE
Bz (EBE5HZFTHIVDT) O eofFh.

2015

X ={1,2,36} £5%. mne XML, m<n < mln ($7R8OB, n 2 m T
Zhihz) 2ED, X ZEFEANS. (ZOUDEFTHZ I LIFERHTIWV.)
i) X OBAXM [1,2] ZRDd K. (BREITIW)

i) X Ofn®RE {2,3} OFRATT, AT, FRZRD K. (FREFTEWV)

X ZEFEE, a,be X, a <bt L, A=, laz), B=)laz £BL.
(z>bThH2E5hrec X PFETIHEDAEZ X.)
i) [a,b] # A # B £ 501%28F &.
i) CCc X, minC =a, maxC=bTH5LZ,CC[a,b ZRE.
iii) a 1% A DINETH B 2 L BTA.
iv) bld A DRIATETH 2 2 L BRA.
v) X OIEFB2IEFTHIUX A= [a,b] THDZZRE.

X 2IEFHEEG, ACX 5%, s€ X THTIROEN X 2EX 5.
XVeeX:(zx<s—3Ja€A:z<a).
i) s=sup A TH BN, ¥ ZALIRWHIZZET K.
i) sSup ADFETDE L, m=supA LT sc XDBADLERTHY, 1D %
HAHEEM=sTH5Z it

54 ={0,1,2,3} £ 2 3.
i) [4 OPEEETET L. (BXEITIWV.)
i) [4] EOFRMERIRIZN 2H 207 (D ZeHEERZ X.)
X 285235, X OMES P(X) LoBR~ %,
A~B o AN BpHRES

WEDEDS. 2L AAB=(A-B)U(B—A)=(ANB°)U (BN A°).
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i) A,B,C € P(X) ¥ 5. KETE.

(A-C)nB°C A-B.
(A—C)c(A—B)U(B-0C).

i) ~ XFAEBEFRTH 2 2 & 2Rt
i) Z28EE 0 & FEEZREES M.

79| X 2EE, <% X FOBGRTRIE (2 <2) LHEBR <y 22y <2513
r<z2)2hlkTborTs X LOBER~%

r~y S r<yroy=<c
def

WWEDEDS.
i) ~ IXFAMERERTH 2 2 & 2mnE.

= OFMERIRIC £ 2F98EE X/~ FORBIG < %

7] <[] & F. € [a], oy € 1) 0z < 0

WEDEDSZ. (72720 [2] & x DFRMERE.)
i) [z] <[yl & Vacz], Vbe[y:a<bTH2ILZrE.
i) <& X/~ LOIEFTH 2 Z & 2nt.

PQZ%EFEELL, f:P - Q,9:Q — PRIERT, TEDpc P L{IEED

g€ QITHL,
fp) <aep<glq)

DBEDIDDDE T 5. REnE.

i) fEEDpe PITHL, p<g(f(p)).

i) fEED qe QizxtL, f(g(q) <q.

iii) f, g W3NEFZRD.

iv) ACPE32%.qeQP f(A)oLERTH2EZ L, g(q) e P ADLERT

HBHZEIIFETDH 5.
v) AW ERZHRTE, f(A)  ERZHES f(sup A) = sup f(A) DD LD,

2016
81| Z RIZRTERSNZBRIFAMBGRY? £/, FEEFRTHIDELRERE —
DT K.

i)
m~n cﬁm—nﬁ?if:biB“@%’meﬂé.

i
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ii)
moen & m—nn2FkiF4THDOYNS.
iif)
m~n < mn > 0.
iii def
iv)
m~n C<1:>fmn>0$7:021:m:n.
M CzZEHARALL, 2 LoBf ~ %
m~n<s m—neM
M def
L& DEDD. OB ~ BRMERGRTS 2 & &, KETE.
i) 0e M.
i) m € M 7251 m~ 0.
iii) myne M 7Zoldm—ne M.
83| X 2ETRVEALTS. X oG S ARMEKRTHD, »OIEFHHTS »
2 SIBEDEIRHDHN?
84| P,Q ZIEFEA, f: P — Q ?IHFZHOER, AC P35, min A BFEETH
X, f(min A) = min f(A) TH 2 Z & ZRE.
85| m AN DR TH 2L VIS MFEmn &N LOIEFETH 2. (ZhDIEFTHS 2
LIFREHTEW) NICZDIEFEZE ANS.
i) N OEI8RE {2,3,6} ORATT, f/hT, AT, Mvhit, BR, FRZRD X.
(EZRZTTIWV)
LR, N OB EEE L TEdIEFRZ ANnS. £z, 2] = {0,1}, [3] = {0,1,2}
YL, INHOREESIZFIAEEZRTIERZ AND.
i) P([2]) ¥ {1,2,3,6} ORICIEF %% —DF.
i) P([2]) 25 {1,2,4,8} \OEFZ RO RHH 2 —DOFh. ZUINEFFH?
iv) N O5%EET P([3]) LIEFFRRZ S D3dH 2 57
THRVIEFES P ThoT P & Z2OWN P BIEFRM L 256 L, 76750

iz —oFOZITF K.
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PRIEF#EE, ABCP L35, A BAUBICTFROSHFET L L, Zheh
a=infA, f=inf B, y=inf AUB

EBL. {0, CPEEZS.
i) v =inf{a, B} THB Z L ERE.
ii) v = min{a, B} FMD LD ? OO GAAL, D L7272 nwis 6 Rk Hl %z
o

[88] RMEFEETH 2 HBIIEETIRVHIZHT .

2017
P 2 2IEFES, Q RIEFES, f: P — Q 2IEF2EOFHYL T3,
i) f(P) C Q RLMEFHIEETH S L 2RE.
i) KFFHETH B 2 L 2Rt
(a) fIXHAHT.
(b) p<p' %mBE f(p) < f(P)

m 2 n OFETH 2L WS BFE mIn 13N LOIEFTH2 (ZADIEFTHZ 2L
WBEHTEIW) . NICZDIEFZ AN S.
i) N O HES {1,2,3) ORATE, F/VE, BATT, BT, ER, FREZRD X,
(BERZTTEW)
LUF, N o EEIci3 ETEDLIEFE AN S. £/, 2] ={0,1} K0< 1Tk
bR %2 A, (22 = [2] x [2], [2]° = [2]* x [2] W EFEIEF 2 A 5.
i) [2)% & {1,2,3,6} ORICIEFFRZEZ —DFEh.
i) {1,2,4,8} 25 [2]2 \DJEFZHEORHED % 57
iv) N OESEAT 2P LIEFREZ S 0EH 207

[91] P 2IEF#E, ABCPr¥%. A B AUBICERIHFET 2L L, 2hzh

a=supA, f=supB, y=supAUB

eBL.{a, B} C P EERS.
i) v =sup{a,f} THB I & ZRE.
i) v = max{a, B} IFWM DD ? WMDILDKRHAEHL, WD L7272\ & P
22T X

[92] P %IEFEA, AC P RZETRVERBIERL T 3.
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1) max A DMFIE L2V K 9 B HAUIZET K.
i) PR2EFREETHD L &, max A DMFET 22 %, A DILOMEBUCE S %
AN 2 W ORE.

X 2HE, <% X FOBEGR TR (¢ <o) CHBR <y oy < 22513
r<z)2ATHOLTE. X LOBK~ %

T~y S T <yn”rdDy<x
def

WEOEDD e, ZHIFEEREFRTH 2 (ZODEEBERTH 2 Z 2 IEiBHTIW).
ZOFMERRIC K 2 B8RS X/~ LOBR < %

[z] < [y] e Jday € [z], Jay € [y] 1 az < ay

CEDEDS. (7L [z] 1 = DFRMERE.)
i) [z] <[y] & Va€E[z], Vb e [y]:a <bZRE.
i) <id X/~ LOIEFTH 2 Z & 2R,

ROEE DM D4 HE 2 BRI O L DfEL
i) N & Neyen = {n € N | n 1385}
i) R ¥ R\ Nogg. 772U Noga = {n € N | n 1375}
iii) N & Nx [2]. 27U 2] = {0,1}.
iv) R o[X[H (0,2) & (0,1) U (1,2).

11

6.3 1&HART

1999
RDOA=[0,1)U(1,2] &5 3.
i) R Z&@OERECIEREZER & A7k = A ONER, S450, 55, BT, BEAZXK
XK.
i) RICEEBUIAEZ WitTz & & A OFR, SME8, 55, BAE % kKo X.
iii) RICHEEMHELZ VN X2 A ONER, ST, 55, BHeZ K K.
(BED AT X, FFIERE.)

R CHESOIAT, B Wz & R 08 2, = L ORIR{EERD X.

(X, d) % BEEtZer {2, )} & X OfFla% X OHLT 3.
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1) Bl {x,} DR a WTORT 25 Z L DERZ B K.
i) u*(a) % a DERLFERL T2, ZOLEDOXD2LMFRFAMETHZ I %
.
(a) z, > a (n— o0)
(b) EFED U € u*(a) TNLDHZ2HES N € NOBFELT,n > N 26X
r, €U &5,

i) AC X ARHMIMEERS Y, GAEH: A~ X JEKETHL L E
.
i) EHER f: X — Y THEBR L RS20 Z R X.

2000
X &% e T 5.
i) O; % X OBIEATH 2, () O; BHEE L 25 BWHIZET .

=1

i) Fy (A€ A) % X OB LT 2L E, (| P GBEAITE2 2 L 2RE.
AEA

(6] X frtgZemy 3 2.
) reX &35 v DIEFOERNY x DEAEFHFRDERZ BN K.
i) TX DOPHEATHZ s TED € X IZOWT, 2 €U C O kbl
UDPFIET 2.0 Zt.

(X, d) % BEBEZH L 5 5.
i) U(z) ={Ur(z) [n=12,...} oz OEREHFERTH 5 I L ZmE.
i) X DARHNEELT2. 2 e XD ADORHENTH S Z L DEREIBREK.
i) Tz € X BV A DEMRTH S ©Vn e NIIHL 0 < d(z,a,) < + &5 AD
Roa, € ADBFIET 5.0 ZRE.

X ZHABEZER, X O A, B 0% EL 35, AC B%5I3 A° C B® &R, (k-
2L A3 A OBIE)

2002
(9] i) X 2Kz T3, U Do OEHTHZERERNE. X, BAEHR
U (z) DIEFEZ BN K.
i) X ZAMHZEE, X D A RWHES, U) B e X OREERET 2. COL X
R Tt
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(1) 2 U cU(z) PEELTU C AL R B, & o 2 AUBES O MEEL
TOCAERA.

(2) X DO PHESR. € FED 20OV T, 25 U cU(x) PFELT
UCOtizs.

[10] X 2E#EZEHLT 2. COL EROMICE X.
D) X DO DBEEOEREET. X, 01,0, BHEETHZL X, 0,N0, BB
BRI 2RE.
ii) e>089%. v€X De-iliff U (x) IZFAREICRZ L 2RE.

[11] XY ZBEEEZRR, f: X — Y 25B LT 3 £ EReRE,
Iy offBEOBES O 20T, f710) 13 X OBES. © TEDycY 2EE
De>012D0T, fHU.(y) 1 X OBES.J

2004
12| RO A=(0,1]U{2} £ ¥ 5.
i) RICHERNIAHZ Wz 8 2 A ONER, M8, 5%, BT Z R K.

) RICEBNMMHE NNz &, A OWNER, A8, 55, BT ERD X.
iil) RIZ Z-fifHz vz e =, A ONER, JHEE, 557, BHo 2K K.
iv) Rza—27Y v NEERECHEREZER & A7z &, A ONER, F4ER, Hi5t, PAEZ K

&

(BEDAHT X, FAFIZRE)

1

13| i) (X,0) BOMZEM, X D A REBOEE LT 5. A OHENMHOEREET.
i) Rica—2 Uy Mz w5, 845 (0,1)U[2,3] 25 A ORI TR
Y735 X57%, ROBHEE ARV LOHT X,

X ZfitHZEM X D A 2EnRELe 35, AT A® %
A ={2 e X |UNA#0D, VU € U(x)}

TERTS. TTTU) T x DEFER.
i) U'(z) % 2 DEAREFERE TS, ZOLERD a,b WBFEMETH 3 Z & ZRE.
(a) x € A®
(b) UNA#0, YU e U'(z)
i) (X,d) IR 35, 2O ERD ab EIETH 3 Z & 2Rt
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(a) A% X THETH 2,
(b) FED 2 € X EEED n e NIZHL, (x & niZIGLT) H5% a € ADHF
fELTd(x,a) <1/n &7%%5%.

2005
X ZAiMHZER L § 5.
) FED z € X ZDOWT {a} PHEATHZ LT E. 2O = X IIBERNIFHZE
MWTh sz rrERt.
i) fFED z € X IZOWT {a} PHAKATH 2 & =, X [FHERNIHEZERTH % 2.
(EEHANEK.)

g

X ZAMEZEM, Ac X 2H08EE8 UcCcX2xc X Diliffe 3%, 0k &,
ANU=0%b3ANU =0 TH3ZLZrt.
270 AlZ ADBaERT.

[17] X %Az, A, B2 L 12 X OMERBIEE LT 3.
i) AUB® X THIZETH2 2Rt
i) ADBEATHZLE, ANB D X THETHZ Z L Z2mRE.
iii) AN B A X THZE 3R oW ElZZET X.

L XTEL—2 Yy REBR OHSHES A=Q, B = Z 12 R 25 OHMHEEZW
N3z,
i) AN[—V2,V2] 13, A OB OHEATH 2 2 L 2R
i) BIXEEBUIARZEMCH B 2 b BRE

2006
R? O#NEE A% A= {(2,0) €R? |z >0} KX DEDS.
i) R2%2—2 Vv FHEBECHEBZEME A2 %, A O, S, 55, B
KD XK.
i) R? IR Z Whiz e &, A OPER, S48, H5R, BEERD k.
iii) RZICHEBENMMHE VN &, A ONEE, AR, =R, BATERD X.
(FREDAT W, FEFHIEAE.)

X ZEHZEHEE T 5. O, 02 7 X OBIEATHS7% 51301 N0, BHEATD
5 LR,



6.3 FRIAHH 99

21| i) X 2MMEEMETS. Uz OEHBETHIEREBRE. X, BREHR
U'(z) DERE BN X
i) X Z20MHZEH, U (z) 2 v € X DERIHERETS. 2O ZRETRE.
XD ODPHES ©FBDrcOIX20WT, B2 U cU'(z) PEMHELT

UcO tixs.

2007
[22] X ZAMIZEH, A C X 2HP%RELT 3. o € X THL, Ulr) & z DEFHR,

U'(z) 2 x DEREFERE T 5.
)reArT5 ZOLEXD (a), (b) XFAMETH 2 Z & 2RE.

(a) B2 U cU(zx) PHEELT, U C A
(b) % V e U'(z) BFELT, V C A.
i) [TED 2 ¢ AWK LTHEEHEU € Ulx) PRELTUNA=0 L5555

X, AZPARETH S Z L 2nt.

X={zeR|z>0} L, XODMBHEEAZ A={zecX |z<1} IZXDE

5.
i) X 21Xt —2Y v RZEF R 25 0MMHE V2 &, A ORER, 44

i, S, PATER® K.
i) X ICHEIEEZ Wz %, A ONER, AN, BESR, BATER® K.
iii) X ICEENHE VI &, A ONEE, F8, 55, BHEERD K.

(BB DA T XV, FEHIEAZE.)

24] X RBMEML T, F (i=1,2,...) 5 X OFEATHRGIE () F bHE
=1
BTHB L BRE.
2008
25| XOW, IELVHDIIFIHAZ DT, IEL L B0 DIGRAIEZET X. 271, X,

INAE O

Y 3fitHZ%EM, A, Bl X OEREEL T 5.
R DA —EANCE X 5.

i)
i) X OFEEOTHMIEE I, HEGHOIHARETH 2.
iii) FAEE»OMEATH 2 L 5% X OETES TRV,

iv) A X ofExiAE VT2, ADFIESIE X THHEESTH 3.

v) f: X =Y BEfEGRE T2, O X OBESTHIIZ, f(O) XY DB

HETH 3.
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26]

2009

28

32

vi) (ANB)” = A°N B°. 7272L A° T A OWNEERT.

(X,0), (X,0,) ZRAIZE LT 2. ZOL ZROD (a),(b) EAMBTH2 2 L%
TR

(a) O1 C Oy

(b) VOEO; ¥ Vo € OITHL, 2 € 0, CO ERB LD 0, € Oy BIFET 5.

X={0,1}CR2L, X OFNES A% A={0} ckhEDS. (i, iii IRED
AT X, FEIEAE.)

i) X D1 1—2 U v RZER R 25 OB TS 2 Z & 2RE.

i) X ICHEIEE Wiz e 2, A ONER, AMER, BE5, BAT, BREZ KD K.
i) X ICEBMEEZ I &, A ONER, S, B, T, BEAEZRD X.
) X ZITHEERAAE, AN E D X 5 RAEDN N B .

v

X ZBAAHZEB T2, e X ITRL, U, Z x DLfERE T 3.
) U Ve, bIIUNV €U, THDZLZrt.
i) UyelU, ANeN) T 3L )\SAU)\ EU, THBZLERE

i@l%eurmeﬁﬂfﬁéﬁ§ﬁ}hQMrZE5W%$Hi.

X %{l*ﬁwﬁﬁ Al,AQ CX 2Hn%Eard5.
D) (A1 N A9)° = AS N A3 TH B Z & BRE.
i) (A1 N A9)* C AN AS ¥ BRI X

2T —27 Y v FZEE R? OE9%E A, B %

A={(z,y) |ly<0}, B={(z,y)|y<0}

TEDS. B =ATH>3Z L%t

X RHHEEZEE, A C X 2MOEEL TS 1€ X B ADHNATHE L L,
d(z,A°) > 0 TH3 2 L IZFAMTH 2 2 & Ert.

) (X,0) ZMHEHEL, O cOrT2. 2O EXD (a) & (b) ERAMTH
5zt (EEACOVTEFER LRV T IV,
(a) fLED O € 0K, 0 = U0, ¥ 725 &5 BHEEME {04}, C O #37F
155 5.
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b) FEDO c Ot EFED z €O L, €0’ CO b EL5%0 €O
DT 5.
i) 1 XKL=V y FEBR 2EZ 5. AIAEOMXHE»R2EEU =
{Un}pen (Un CRIZHKXME) THoT, R OEEOBESD U DITLOMES
ERBEIBRSDVBHET S L ERE.

2010

33]

34

37

2011

X BETHRVES, ac X £T53. 0={0CX |acO}U{d} tT2L, 01
X ORiE %% 2 L BT

Rica—27 Uy Milzwhs. ROBIES A= {+ [neN}U{0}, B=Q
R 25 OHEMAHEZ VNS, 2D L ERERE.

i) {1} 1X ADH»OMEETH 5.

ii) {0} 13 A DA TH 2 HFEETIER .

iii) BN[-v2,V2] & B D> OHEETH 3.

Rica—27Vy FMEWRZSDE E, RIC Zariski fifHZw/zd D% Z &
5. B8 f.E—-Z% f(a)=2T,9:Z—>E%gx)=aT,h: Z—>7Z%
h(z)=x+1ED5.

D) fIsEREA? BRI TER .

i) g 13MERE? BEEOTTER L.

i) h3ERD? Bz O3 TEX K.

111

Gi,bi € R, a; < b; 5%, 2—71Y v RZEH R OETES

n

H[ai,bi] = [al,bl] X -+ X [an,bn]

1=1
= {(IL’l,...,l’n) e R" | a; < x; < b; (VZ)}

BEZD.
i) [T ai, bi] BPARETH 2 Z L 2RE.
11) a; = b1 "C%% <\_). %, H?:l[ai,bi] @W%ﬁ%j}z&)i

X RPABEZER, A C X 2EAEE LTS, 2 € X B ADHE (TbB o € A°)
Thsorr,dz,A)>0TH5Z LRAMTH S 2L ERE.
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X ZUEEEZERE, AC X 2EH0EAL T 5. ZOL ERIFAMTH 2 Z L 2R,
i) AIZFAEE.
i) fEED xz € A ITxfL, d(z, A) > 0.

BEAEZEH X 282 oLl bt Ao, BREOE D 2 MBS MHETIRRNZ L 2
ZR

40| X ZAMHZEEE T2, X OWDPEE AICHL, X OBIESG A%
A={ze X |VU cU(z):UNA#D}

WEDEDS. 12720, U(x) Ex DIEFER. DL EXRERE.
i) ACBC X %53 ACB.

i) U,Vel(x) 2oldUNV el(x).

iii) A,BC X1ZoWT,AUB=AUB.

A={0}U{z eR | |z| > 1}
CEDD. £l A DEREEDIE O &,
(’)1:{OCA|Vac€0,§|a,b€A:a<a:<b7b>’) Aﬂ(a,b)CO}

LEDD. EHIT, RDOI—=27 Uy FHED S OMMIHE A lcwi/itl%E O,
55,
i) O1 PAHOSMEE AT Z 8 Zmt.
i) RO A OEAEEDHEE 01, Oy TZRZNRD K.
o (1,2).
o (3,4).
iii) A DMAEE {r € A| x> 1112 O, Oy 55 DR E VR D DX, —
W5 ERt.
iv) O1, Oy DAHDRFFZ B K.
v) B f: AR %,

1, =0
Jx) = {0, lz| > 1

WEDEDSE. O, Oy TD f OERGEHEEZFANK. 7277 L RiIZE2—27V v R
PifHE VN DL T 5.
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2012
X RUEMEZEH, A C X 2 TROWEAHEE LT 5.
D) EED a € AWK d(a, A°) =05 22302257 X.
i) RIXFETH 2 Z &Rt
(a) AZHES.
(b) fEE®D a € A WKL, d(a, A°) > 0.

[43] X ZHEZeM, {o,) 2 X 080, € X £ ¥ 5.
) {Us(z) | e >0} 3Rz OEARLFERTH S Z L 2nt.
i) U*(x) 2 x DEREFERE TS, COL ZRIIFETH 2 Z & Z2nE.
(a) nli_)rgo Ty = T.

(b) EFEDV e U*(z) T L, 5 N € NDBEELT, HFED n > N 125
L,x, €V Ei25.

[44] X 272, A C X 28070, B C A RBAHEEL T2
i) BOAKBIZHEE B, X B 2MHE%2 BThobT. ZOLE,
B*=ANBTH5%IL%ERE.
ii) BIZ X 2260 MHNMHE, A 2 S 0N —T 2 2 8 2Re.

[45] a2 0<a<1TH2IMET2. ROWHES X, Y, A%,

X:{leR neN}
n

Y = X U {0}
A={zxe X |z>a}

LEDD.

i) RiICHF Y RF—(iflEvhizt &, X OWNE, HEERkD &
(7L, ROF Y 2F (it 1d Oz = {O CR| O° 3HEREE} U{0} T
EFEBNETHS.)

i) RO2—2V v FiMH» S 0MEMMHEE X, YV icWhiEZEME Zzhzh
Xp,Yg £ T95.
(a) Xp ONHIZBERMAETS 2 2 ¢ 2Rt
(b) Y OMHIZEERMAH TRV Z & 2RE.

iii) R D%V 2 ¥ =10 6 O Z X, A licwh 2z Z2hzh Xy,
Az 25 5.
(a) Xz ONANFEEAATIZZ W & 2RE.
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49

50

(b) Az ONMHIFEERNIMHTS 5 2 & 2Rt

X zHREEGLTE. AC XL, AR EZ x4 THHDLT. Thbb

XA &
1, z€A

Xalz) = {0 r g A

TEEDEH xa: X - {0,1} TH%. ¥/ ABC XL, A®BTALt B
DIFEEDHHDT. bbb AeB=(A\B)U(B\A) Th3.
i) {0,1} FOBERER#ES dp ¥ EL. A, B C X ITXfL,

[A® B| =) dp(xa(z), xa(x))
zeX

ThrZrrmy. 12720, ELZITofBTH 5.
i) d: P(X)xP(X) > R%2dAB)=|AeB| tED2 L, dix P(X) LolE
BEREE T H 2 Z ¥ Rt

X R, A Cc X 2ZEThwWiin®Eadel, r e X 35, Zor =
€A d(n,A)>0THEILERE. 2EL A X ADHNETHS.

X iz e 5. HIEOB RIPFELT, EED z,y € X (x # y) XL
d(z,y) > RO DL =, Bl d DED 2 VAHITEEENIETH 5 Z & 2Rt

X ZAitEZEM, v € X 2L, U*(z) & x DEREHERE T 5.

U*(z) DERES U (2) DR MTEBDO V e U (z) WL, 2 W e U (z) B
FELTW CV 2R3 ZALTEE UM (x) d v DREREHERTHL %
.

LED .

D) RICHY ZF—fiiie vy &, A QRN BEzRD k. b =T,
(7L, ROFVZF—filr iz O = {0 CR | O° WHIRER} U {0} T
EFEHNHETHS.)
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i) Ricz—2 Yy Rz E & A DOHNK, EERD L. (BEXEIT

)

iii) RICEEENIHZ Wzt &, A DR, Bldz RO K. (BALETTIWV.)

X BIETRVESL T 5.
i) X OZETHROVESES & 20 Lo2IEF DMk

S={(A<a) | 0#£ACX, <4k A LORIEF)

EZ, S

(A, <4) 2 (B,<B)
@{@AC&
def | (i) fEED a,a’ € AL, a<sd & a<pad
WEDIEF <= Z20wh3., (ZOADEFTH2 ZLE@BOTEV) ZoeE S
FIRMNIEFESTH 5 Z & 2t
i) X IC2MEFZ VNS IR TESZ L ZRE.

2014
52| i) Nt Z ofo2Hsz BRI O L ofEh.
i) N ¥ N x {0,1} OR04HH % KRN O L SfER.

i) R ¥ R\ N offo4#sz BRI L OfEh.

X %8, do,dy % X LOFHEBY 5. 0<t<1IIHNL,d: X xX >R %

di(z,y) = (1 —t)do(z,y) + tdi(z,y) CEDEDS.
i) min{do(z,y),d1(z,y)} < di(z,y) < max{do(z,y),d1(x,y)} THZDI %

.
i) d 13 X Lo TH 2 Z L 2RE.
iii) A C X 2=TROITESR, 0,(A) Rl d, THl-72 A DER, kbbb

0t(A) = sup {di(a,b) | a,b € A}

95
60(A),01(A) < 400 TH B & %, 6,(A) < max{dy(A),6,(A)} TH2 It %
~E.

54| i) X ZEEEEEEY L,z € X 20T 5% r(> 0) OBERE U, (z) THT.
(a) U, (z) IZIFARETH 2 Z 2Rt
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H
(=}
gl

(b) Moy Us(w) 3k k. (Bl ET)
ii) (a) 20t —27 1V v FZE/ R?2 IZBWT, —mh bR 28 A5IFHES TR
W2zt
(b) 2 XTE2—2 VU v FZEM R? OFREEDE {O)}neny TH o T, (or, On
PHES ROV DEZEIT L.

PR OB OER f: X - Y I, FED z,2’ € X XU d(f(z), f(2')) =
d(z,2") AT %, HEEEZROE WS,
1) X,Y ZHEHGEREZEM, f: X > Y 2B e 95 Cor %, fIIEEZRSZ
L mE.
i) Rz 1Xxma2—29y P2/, f: R — R %, BffZROEHBT f(0)=0TH
5D 7T 5.
(a) EFED z e RIIHL, |f(z)| = |z] TH S Z & ERE.
(b) f(1)=1THdL %, fzRDX.

XY 22 TRVESG LT 3.
S={(A,B,f)|ACX, BCY, f: A— Bi3&H4t}

eBX.

i) S#£DTH? L ERE.

i) SWBIBIEFEG < %, (A, B, f),(4,B,f) e SicxL, (A,B,f) <
(AB,fY e ACA, BCB, flA=frEDs. (ZhDIEFERTH
ZZXEEBHTEV.) 2O &, SIIIFNNIEFRESTH S Z L Ry,

iii) S DWAITLE (X0, Y0, fo) £T5%. ZOLE Xg=X Yo=Y TH3Z
e,

2015
ROEE OO 2HE % U L DL
i) N2 N—3N. 7272L 3N = {3n | n € N}.
ii) N ¥ N x {0,1,2}.
iii) P(N) ¥ B. 272 L Bi30 & 1 »5R 28 ehonsEE

B = {{a;}ien | EED i 1L a; & 05 1}.

iv) R o[X[H [0,2] & [0,1).
v) X = {(Jc,y) € R? | max{|z|, |y|} = 1} &
Y ={(z,y) eR? | 2? +y> =1}
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X BZETRVIEFHEEL T 5.
) S={A|0£ACX, ARRIEFHIES} L, S CEEMHKTIEFZ W
Nd. 2otz SIRMNIEFRETHS L 2rE.
i) X &, UEBRcBE L THRZ BRI RS 21D 2 L Z2Rt.

[59] (X,d) ZHRERER, A Z8E, f1 A - X 25532, 5o AxAR%
e(a,b) =d(f(a), f(b)) ITEDEDS.
1) fOHEERHIE, pld A LOHRBEKRTH 2 Z & 2RE.
i) 23 A LOFREREEUR 51X, fIFHEHNTH S Z & 2t

X 28EL L, di,d % X FOHREKY T5.
i) x,y € X ITHL ds(z,y) = di(z,y) + da(z,y) THRZHNZ d3 13 X |k
DEEBERRIC 2 5 2 L Rt
i) AC X ZZETRVWEDEREGL T 5. di,de,d3 Tito/z A DERFR2ZhEh
51(A),02(A),05(A) £ T3. TRhbLD

0;(A) =sup{d;(a,b) | a,b € A}.
ROREXDLD 3D Z & ZRE.
03(A) < 61(A) + 62(A)
iii) EDOAFRTESHMD LBV ZZET K.
X ZHEEER, AC X 2ETROVEIEE LT 5.
i) MEED a e AITXL d(a, A°) =01 & 2H1%2F XK.
i) KIFFMETH 2 2 & 2Rt

(a) AZHES.
(b) fEED a € AWTxfL, d(a, A°) > 0.

R &2 nXta—2 Uy RZEME T 5.
i)acR &¥3%. R" DEFDES
Hio={(z1,...,2,) €R" | 21 > a}

BHESTH S Z 2t
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ii) ai,bi eR, a; < b; 35, R" ORIXMH
H(ai7bi) - (alabl) XX (anabn)
=1
={(x1,...,2,) ER" | Vi:a; <z <b;}
XA TH B 2 L BRE.
2016
ROEE ORI D2 HG 2 BKKNC O & DfEfL.
i) N & Z.
i) R\ Z<o & R. 2L Zeo={l€Z|1<0}.
iii) Nx N & Z x Z.
iv) R @[ [0,1] 2 [0,1]\ {5}

64| PRETRVIEFEALT 3.
) S={A|0#ACP, AZRIEFHMIHES} L L, SICHEMERTIET 2\
3. Z0r xS BRMNIEFEETHS 2 L ETE.
ii) P, tEBfRICBE L TR Z ZIBF R E 2RO 2 L 2/RE.

65| PEETHRVIEFESL T2, BIR f: Px P - RPRDOEN f1 ~ 3 2477

E5 5.
f1. f(p,q) >0 (Yp,q € P)

2. f(p,q) =0&p<q (Vp,q € P)
3. f(p,q) + flq;r) = f(p,7) (Vp,q,7 € P)

d: PxP—>R%
d(p,q) = max{f(p,q), f(¢,p)}

TEDD L diF P LOEREKTH 2 2 L 2Rt

X RS, 01, 0, % X Ofiffie U, MHZEM (X,0,) OMEELhomTEE
Fit$% ZOLERFAMETH? L ERE.
i) 0, <0,
ii) F1 C Fo.

R OETEA A %,

A:{leR
n

nEN}
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CEDDL. RIULTFOMHEE NIz & APHEESHLE S 2R EEHE DT TE

Z K.

i) RICEEMMHEZ L &,

i) RV RAF (it &,
(722U, ROFVRF it 1E Oz = {O CR | O° I3HRER} U {0} T
EFBMMHETH2.)

iii) Ricz—2 1 v Rz &,

iv) RICHEREHZ Whiz E %,

X ZHHEZEE, AC X 2ETROVESEAEL T 5. RIFAMTH 2 L 2RE.
i) ABES.
i) EED x € AL, d(z, A) > 0.

[69] X #%8, AC X 289%635. 0={0CX|0DAFLZONA=0}
rTak, 03 X O 25 2L BT,

2017
70| XY 2BTHVEAL TS,

S={(A,B,f)|ACX, BCY, f: A— Bl32H4t}

rEL.

i) SICBIBIEFMEG < %, (A,B,f),(A,B,f') e SIZRML, (AB,f) <
(AB"fY o AC A, BCB, fl|A=frED3. (ZhPIEFEHKETD
52 LIFRDTEN.) ZOL %, SERWHIEFEESTH 2 Z L 2mt.

ii) S ODMKILE (Xo, Y0, fo) £T5. ZOLEXg=X £ Yo=Y TH3Z
L RIRE.

[71] (X,d) ZHEHEZER, A 288, f: A - X 25532 5B p: AxA-R%
o(a,b) = d(f(a), f(O) ICEDED 3.
i) fOHGZR SR, o3 A EOFMREKTH 2 Z L ERE.
ii) o 7% A LOEEERER: 51F, fIZHHTH 3 2 L BRE.

0 X Lo d U, Bl d BT 3R e oBEkE UL (z; d), Bl d ©
FD DA% O(d) L HL . X FOMMEK d, ¥ dy 2350

Ik > 0,Ve,y € X : kdy(z,y) < do(z,y)

AT TS,
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) EEDze X EED e > 01THL,

Uge(x5ds) C Ue(2;dy)

THB L ERE.
i) O(dy) < O(dy) TH%Z L ZRE

(73] n X2 —2V v FEER" OHNEE C %

Vi: —1<z;<1
C:=<Rz=(x1,...,2,) € R" I
Fi: |z =1

TEDD. $720=(0,...,0) e R*" &F3. 0 & C DI d(o,C) BXU C DE
o) 2EZXS.
Nn=18BXUn=20r %D C KRt X.
0,C) <1 ZmRE.
0,C) XKD X.
C) > 2\/n Zt.

ii)
i)
iv)

)

1v

A%

74| (X,d) R Y T 5.
i) AC X 2ZETRVWESEAEL 5. RIFEMETH % Z & 2Rt.
(a) AIXFHRSE.
(b) EED z € ACITH L, d(z, A) > 0.
i) X OFREBIESIIHAEETH S Z 2Rt

R OEFHHE, V) 2% —fif, 2—2 U v B, B OMES %, Bz o

TEZEL EEL,ROFVRF—ANMHLEIZ O, = {0 CR | O° IZHERESU{0}
TEFZNHETH 5.

6.4 1&HREAR

1999
RDOADPRODESEDE % max A, min A,sup A,inf A ZKD K. (lREDAT I,
AERRIEANEL.)
i) A=(0,1]
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i) A={5|neN}

fLgRoORREHICHEESHLTZ. 20O % F(z) = (f(2),9(z)) TEHXN
3EG F: R — R2I3EHTH 2 2 L 2Rt

(0,1] € RIZ R OE552Zef ¥ LCHElEZ W2,
i) 2, =1 TEE3 (0,1 DRF {z) }nen FBEARFITDH 2 Z L 2R,
ii) (0, 1] IZZMHTITRN I & E2RE.

X % Hausdorff ZZffj & § 5.
i) X OFDEES ABPebIcary X7 bl AUB 3aY X7 v ThHbZ
R
i) X OEEE AR s eI AR X OHEATHS 2 L BTt

i) (0,1) CRIZT Y FTIEAEWVI L ERE.
i) RiZar 827 b TIRBRNVI L 2R,

(6] i) X 2R, X D A ZEMAREL T 2. A OHEMHOERZ B X,
i) X,V BAAHZEM, X D A, Y D B ENWZNHBHEAL TS . BRf: X Y
DHERT f(A) CBe$5, A BICHMHEZ NI E, f: A— BI3H#E
MThHs L ERE.

i) MAIZERIC BT 2 AP DUTR D E# 2 B &

i) (X,d) ZHEREZE, X O F 2BA%EA 3%, X O {z,} 25, (EEDn e N
WKOoWCx, e FTH2T5. ZOLE {x,} P re X IPRTIE, z € F
TH?ILERe.

iii) R D AXERHEATHZ LTS, ZOL & max A BFET 5 2 L ERE.
(Hint. supA 2#& 2 K.)

2004
X,Y B0, f: X oY 2EBr 35,
D X - Y 2E0ER CEEICE 3) 2 ET
i) ACX % X OMNEELT 2. [ X > Y »EHETcHhs e x, f(A) C f(A)
R RELARAOMEED LT
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i) f: X — Y AT, f(A) C f(A) e RBBEMEN. T, ok Aldas s
2 MCRBIPE S bk,

(9] i) X 2OIHZER, X DA, B%2av sy be$5L % AUB a8y NIk
3 ERE.
ii) X % Hausdorff 2], X D A, B%2a> X7 b2 322X ANBdavy
MZH2ZEEZRE.

10| i) X ZEERAARZR, £ X — {0,1)} 2EBFERE T 5. 7L {0,1) I3k
B IE N> TWE DT 5. 2Ok & fIXEHTIRRWI & ERYE.
i) iz X O ERRTIAEETH 2 2 L 2Rt.
iii) X Z(AAHZEMC, RO v € X PEFAFEE2FR b0 T2 2o E X
DB ERENIFEETH 5 Z L 2t

1) X ZPEREZER, B8 f,9: X > RiZMa e X THEFLET5. f(a) > gla) &
B a DU T, flz) > g(z) (Vo elU) LBR3bOMNLNE L ERE.
i) 2XC2—2 Vv REMR? 25 1 XT2—2 1Y v REMRADES p;: R? —
R (i = 1,2) % pi(x1,22) = x; WEXDEDS. FEEER X 205 DEH/
f: X 5 R2ICOWT, prof,poof e dbicEEiolX, fERTHL I
.
i) GG f: R > R2ITEHTH 2 e e, 220 RZIZHAKR EoR
7 MVEREEZ S.

2005
X,Y B0, f: X 5 Y 2EBr 35,
i) f: X =Y 20 E® (EfFic L 2) 2EHT.
i) ACX % X OMNEELT 2. [ X > Y »EETchs e x, f(A) C f(A)
ERE. EELARAOHEERH DT
i) f: X — Y 2T, f(A) C f(A) e kaB%ENR. %72, fEolz Alga >}
7 MNZRZME D BB K.

KRBT

i) X DB Ta Y s b THERLIXX FERESTHS.
i) X =RICZNMNHENZE X 1Zav 7 b TH?



6.4 TRIAHIR 113

1) X %M fiZer, f: X — {0,1) ZH#EEG%R e 35, =720 {0,1} 236k
B IZ V> TR DT 3. 2O & fIXEHTIERWI & ERYE.
i) MIAHZEME X OFERERIHEE TH 5 2 L BIRE.
iii) X Z(AHZEMC, R D v € X PEFRAFEE2FRod0e 35, 2O E X
DEHEFERNIFEETH 2 Z L 2Rt

2006
[15] X ZAAHZER, X = AL U Ay ¥ LT, Ay, A 1213, X 225 ORISR VWIS, %
7o, Y RAMHZEM, f: X - Y 2EHBe 3 5.
i) fla,: Ai =Y (i=1,2) 138K TH 325,
fir X = YV ISEETERVHZ DT .
i) Ay, Ao 3 X OFERETH D & &, XRER~E.
fla,: Ai =Y (i=1,2) 258fE = f: X — Y Dy

[16] X ZEMEZEM, A C X Z2HN%EELT 3.
i) X & Hausdorff ZEfTH 5 Z & ZRE.
i) ABar s b E5IE, AZ X OBEETH S Z L ERE.
i) A2y 2 FRBIE, ARERTH S Z L ERE.

[17] X 23 sy M REEREZERE 5 5.
D) {a,} 2 X OfFIE T2, & ne NITHL, X OHIEE A, BXU F, %
An = {ai}izn, Fn = A% 12X Dﬁ@% 722l A?L = An @%@%%6@?
Dt &

oo

() Fn#0
n=1

THB L ERE

i) {an} DEAGIR S1Z, lim §(A,) = 0 THB T L BRE. LEL 6(A4,) @
A, DEREED DT

i) X WM TH3 L ERE.

18] RIF1XKIE2—2Vy FEEZHODLTIDL T 2.
D abER a<b¥FB. f:lab — R ZEEEKY L, f(a) < f(b) THBY
T5. ZOLE fla)<a< f(b) THAIERDFEH a c RITHL, a<c<b,
flo)=a 22 EX5R%F M ce RYPFET S 2 (TEMEOEM) €. 2

72 LBIKTE [0, 0] 2585 CH 5 2 L 3FRDT L.
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i) G f: R - R OB F(R) BEAAIRELRESTH 22 01F, f IZEHEIK
THd iR,

iii) HEEBE f: R — R C, FHBZMHEELC, MEREZAHEBICE T, 771
Hb f(Q) CQ° F(Q)CQ ERZBDIZD 37

2007

19| ROWHES A= {2 |ne N} BXTF AU{0} 1R » 5 HHE VRS
0) Aayosy FTRWER TR,
i) AU{0} 1Fa > 7 FTH B ZmE.

[20] X ZEAMEZemM, A C X #B#EE, v € X L35,
D)z g ABBIE, dz,A) >0 TH2 I LE2RE.
i) BCXAary 7 b TANB=07%513, d(A,B)>0Th%Z L 2RE.

[21] X 2fMAZEmie 35, $2%E6 {0,1) CHERGIHZ VRS,
) X WEAETHEIL L, AC X B OMESHLIEA=0%FA=X
TH2ZLHAETH 5 Z L ZRE.
i) X 2SEAET, £ X — {0,1} 2SEEEEGSR 512, fIFRETIRARWT L 2R,
i) X ASERE TRV SIE, BTS2 X — {0,1} T, R TH 2 ONEET
5Z%mRE.

2008

22| ACRZZTRVEDEAL L, [1,2]U[3,4], Q BEK AT R 5 DN Z
Wihs.
i) [1,2] U [3,4] 3E#E TRV & Z2RE.

i) QIBERTIERVT L ERE.

iii) ADERTa,be A, a<bRBE [a,b] CATH3 I LEZRE.

) ADEAAEPOEMTHIROIE AF—HrORIEARTHE L BRE.

v

(23] av%7 b OERICHESEL TR,
i) f:R—REEFEEHR A={0}U{: | neN}CRELELE, f(4)1FZa>
R FTHB L ZRE.
ﬁ)%ﬁﬂ{%}ﬁﬂﬁﬂfﬂﬁzﬁﬂﬂnT@%ZTé DL EROHTES
{a}U{a, | neN}FZar 7 bTH3Z iRt
i) FHEEZER X OMOEES K a v 7 b & EEROMMEO—HP, 2k LT
K %ZB57% 513, K 33T, 26 0MEoHOARMEZ T TEDLNLS.
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(X,d) ZHEREZER, A C X 222 ChRVHESL T2, B ds: X - R %
da(z) =d(xz,A) TERT 5.
i) x ¢ A da(z) >0 2.

i) E£ED z, 2’ € X L, ANERX d(z, A) < d(z,2')+d(a’',A) BRLT B Z &
N

i) da Z—FREHTH 5 2 & ZRE.

iv) Y 222, K CY Zay 7 VO BREL L, 1Y —» X 2EkHEFHRT
fFIK NA=0ThH3bDr3T3. ZOLERDUEBEFHOIEDH ¢ BFHET
5 EE.

B g: Y — X 23supd(f(y),g9(y)) <e 2AEX, g(K)NA=0 k5.
yeyY

J

7272l ary Ry VEALOHEBEBMPR/IMEZ L 205 ZIdAEDT
X,

2009
XY 2R, f: X Y 25&L T 5.
i) B f 2t TH D Z L DEFRE, EHEEM > TR X,
i) XD (a),(b) ZFAMETH 2 2 & ZRE.
(a) f 3.
(b) Y DIEEDOBES O 1220 T, f7H0) 1 X DBEA.
iii) Z 2B L, ZIUMH T, T 2o, 2O 2RO (a),(b) IZFAETH S

Z .
(a) ‘I\E%g{% 17: (Z, Tl) — (Z, TQ) Li@%}'ﬂjﬁ
(b) Tp < T

i) a8y FTRWEROBIE I HE O T X
i) BREEZEME X 3a v k7 b oiE, X 3ERTH 2 Z L Z2nE.
i) X,V BAAZER, £ X o Y RESHEE BCY 2av sy MEALT 3.
IDrE fFUB) EaYAs b Z5RGIIZEHL, 75 TRIIUEE%
HiEo T L.

1) (rAEZEf X DSIEBERETH B 2 L DERE BN L.
ii) QIR 2 5DMHEMHE VIS, QIIIEEMBTH 2 Z & BRE.
i) X AL, X KT, T oz, S5 T,BAT Ehine T 5.
DL E (X, T)) EETHIUR (X, Ty) EFETH S 2L 2Rt
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B

28| (X,d) REEEEZERI Y U, ROEM (x) 2EZ 5.
(%) 50> 0DFELTC, 2 #y THREIRMEBD 2,y € X 1L d(z,y) >

g0 DI D 3LD.
MNTroMizEZ K.
i) X 2% () AR, BEOED 2 X OMHEIKEEENIHTS 2 2 & 2RE.
i) X 2% (%) #ALHIE, X 35EHMTHD 2 2Rt
iii) X ZERESTHIUE X IEMTH 2 Z 22t
)

iv) TRt E D 2 X ONHEIEERNAHZ 51X X X% RMTH 21 205 DIIEL
Wh? B2 TEZ L.

BRI T =[0,1] C RICR 25 DMRHIMEE VRS, X 2% E L, f,9: T —
X ZHHEHRT f(1) =9(0) ZALTH DL TE. ZOL =

TEZRINBZEH I I - X I3EHETH B Z L E2RE.

2010
R,R2%Z22—2Vy K%M, f: R > REFHET 5.
i) XD (a),(b) FFEMETH 2 Z & 2Rt.
(a) f iFEHE.
(b) F(z,y) = f(z) —y TEEL 25/ F: R? — R H%Ek.
i) f SRR e f ST
Up={(z,y) €eR? |y = f(z)}
FR2OHEAETHZ Z L E2mRtE.

1) BERGEREZZMIEZEMTH 2 2 L 2RE.
i) B A={l/n|neN}CRZ1Zt2—27Y v FZEH R Off72E/M e LT
FEREZE e A 5. 20 E AFSTEHTIERVW I & 2Rt
i) MERREEZER X 1B WT, 0 ED 2 X OMAHEDP BN 518 X 13528 T
H5| LWVWISDRFELVE? BHEOITTEZ L.

X =Rica—2V v FillzVh 3. X OHn%E
A=AU{0} 2 X »oOEMIHENNRS. f: A—
i) RO (a),(b) IFFAMTH 3 Z & ERE.

& A={1/n|neN} XU
X 2HBReT%.
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(a) f 133EHE.
(b) f(1/n)=ay, fO)=a &FT5HLZ, nlLrI;Oan =a.

i) fEFETHE X, f(A)IZar 7 VN THDB I L ERE.

X = RIC Zariski itz Vi 3.
i) X Zav 7 ThHbs I ERE.
ii) X OWMDEE AT, AZary 7 v ThHa0, AEEGTERVDDOE D D%
k.

X BETROAHEZER Y 5 5.
1) X »EfERHI1E, HTRVWEDHITEEG D £ AC X T, HESG»OMEST
HB5HDIIFELRNT &Rt
i) FC X 2H%AEYT%. XD (a),(b) IZFMETH % Z & B,
(a) F iFaEAS.
b) X OBEE P, o D F = [ [[ Py A8, FL=0 £72% F, = 0.

R? \c2—2 ) v Rtz VRS,
D={(z,y) |0<2x<1,0<y<1}CR?

I R2 25 OHEMIHZ VNS, 2O E, DIZEMTHS Z L ERYE.
(B> ) R2 NORDDHERETH 2 Z 2 IFEFAR LIicf-> Tk,

2011
ET,Riza—27V v Pz fiH2eM %z RS
Z T, R Zariski il 2 W 7= i tHZE M 2 K 5.
a %7 b ZERENE Hausdorff ¥ 3 RE L7V,

E D% E A B %

WEDEDS.
i) AUBWZa Y7 s ThH3 iRt
ii) AUB OWEE, BT ZRkD k. (HHHEFT)

i) Z OEBOWAEEEa > R7 N TH S I L ERE.
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ii) X % Hausdorff 2¢ffie §%. A, B%Z X OfEEDary 7 MG T 5L %,
ANBb»ary 7 THBH IRt

i) A% Z OUDHEETERBEOTLEZRHESODDL TS, 0L & ATHEMTH S
Rt
i) B8 X WM T, T, ZANS. T < T, THZ L E, X T, TEfiL I,
Ty THEFTH S Z 2Rt

i) FEREZZME Hausdorff ZEITH 5 Z & ZRE.
ii) Z & Hausdorff 22 Tl372 0\ 2 & Z2RE.
iii) a, =nTHEZ6N 23 Z 054 {a,} ZEZD. EED z € Z 1R L, {a,} &
T PRS2 2 L 2RE.
iv) b, =1THEZo6N2 Z DR {b,} ZEZ 5. {b} 13 1 ITICRT 2L %R
. £, TOMRAIE—ENTDH 2 Z 2Rt

R O A= {0)U{zeR | |z > 1} &
O={0OCA|VzeO,Ja,beA:a<z<bhD AN (a,b) CO}

THEZONZH0HE O Z0vhd. (OPUMETHEZ EIFEE8DTIWV)
B g: A— E %,
0, z=0
gx)=<z—-1, z>1
r+1, z<-1

WEDEDD.

i) a,be A,a<b¥3%. AN(a,b)d A DREED?
i) gldrRi0e ATHETHS Z L 2mE.
iii) gldmlae A (Jz72L a#0) THEHTHS Z L ERE.
gIFEHHTH 2 Z &Rt
g DHFEBRHHEHTH S Z & Z2nt.
AR ? BHEMNTTEZ K.

)
)
iv)
v)

)

V1

2012
ET,RiZa—=27V vy Fflz Witz %z R 7.
Z T, R T Zariski il &2 Wi 7= AE2ZEM %2 £ 5.
a %7 M 22N Hausdorff 2 13RE L.
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B f:E—-E% f(r)=2+1T,9g: Z—>E%glx)=2+1TC,h: Z—>Z%
h(z) =2+ 1TED3.
i) fiEfiA? HEZOTEX L.
i) g l3dEke2? Mz o TEZ K.
iii) h & BHEZOTEZ K.

i) 01,0, % Z D THVHERL TS, ZOLEX0, N0, #0ThHaI %
Zc
ii) Z x E & Hausdorff ZH T3 WI & ZRE.
iil) Z x Z 38 TH B 2 L ERE.

2SR BEET ={0,1} 2EZ 5. T ICHENHZ V2% T, 5 5.
i) T OfitE O T (T,0) » Hausdorff ZZfii & 725 b D22 THIT K.
i) (ifHZER X (# 0) PIE#EfETH 2 2 b, X 206 Ty ~NOEFER EHPFET
52 RFETH B Z L Z2nE.
iii) T 0Nt O T (T, 0) »IEFE L 725 D D2 R THET L.

A:{leR
n
B =AU{0}

nGN}

LEDD. E»HOMENMEY A, BiowiliHZE %z 2z eh A, B & L,
Z 55 DM Z AW iHZER E Ay £ 5 5.
i) Ap l3a 7 FTlERWZ L ZRE.
ii) Bplda» "7 b TH2 I Zmnt.
ili) Az 3a > 7 FTHD I L Z2nt.

B8 X (£ 0) Khil 01,0, B ANS. 01 <O, THEET 5.
i) (X, 01) ? Hausdorff 2 513, (X, O3) ® Hausdorff TH 3 Z & 2Rt
i) (X, 0) 23t 51X, (X,0;) bEMETH 2 Z & ZRE.
i) (X,02) 23a > 7 v aoid, (X,0,) a7 b TH2B I Z2mnE,

2013
ET,RiZa—27V v Ffz Wi fiH2eM %2R T
Z T, R Zariski il Z W 7= (itHZEM 2 K5
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46

1) BEBROEGHIIMAEHRTH 5 Z & Z2RE.
i) RGBT D 2D HER IRV Z 2T K.

B f-FE > FE% f(x) =2xTC,9: Z > E%g(x) =2 T, h:Z - Z%

[50]

51

h(z) =2x TED 5.
i) fiEfR? BEZO 0 TEX K.
) g \FERi? BB E O TEZ K.
iii) h3Hke? B2z O TEX K.

ii
i) Z 13 Hausdorft ZER TR W Z & ZRE.

ii) ap, =nTHEZBNZ Z Oridl {a,} ZEZ 5. {a,} 13 2014.0131 IZPCRF 3
TRt

i) ¢ = (—1)" THRBNE Z DLB {en) BER B, {cn} BIHBITE R 2
L RITE,

X 2220 EECEE, ae X 2L, 0={0C X |acO}U{l} £553.
i) O3 X Ot 725 Z e 2mE.
ii) (X,O) & Hausdorff 222> ? HEZOIFTEZ X.

X ZAAHZEM, A C X Z2ER07%EM, BC AZHMOEEY L, it A - X 2EEER

£95.

i) BOAWKBIZHEE B, X XBU2ME%2 BThobT. ZOLE,
B*=ANBTH2 L ERE.

i) W 2fiMHZEM, f- W - AZ2BBREeT5. 2O E, Gfiof: W — X Hh
kol f o THEZ e Z2RE.

X, Y, W ZZETRWUMHZER, px: X XY = X, py: X xY =Y 2435,
T,y €eY L, X x {yo} I X xY ooz vwhs. 5% X —
X x{yo} Z j(x) = (x,y0) L DED B.
) W= XxY 2B{%Br3%. RIFAMETHZZrnt. (GEEEET
H5 I EIFFEHEL TED T L)
(a) f i3,
(b) px o f, py o fII¥ B & b .
i) g(w) =yo KEDEZLNBEMEER g: W — YV 13K TH 2 2 L 2RE.
ii) jI3EHTH 2 Z L 2nt.
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iv) j W XFEHEBERTH 2 Z & 2Rt
2014
E T, RiZ2—=27V vy MilHZ Wi /22K T.
Z T, R T Zariski itHZ W 7 MHZEM 2 RS, (72721, R @ Zariski fiifH & 1
Oz ={0OCR|O° 3HMES}U{0} TEXZMMHETH2.)

[52] HEEEZERICHENT, 142 oR 2 BARMEATH S 2 L 2RE,
X %M%M, A BC X £ 5.
i) A°UB° C (AUB)° ZRE.
ii) A°UB° # (AUB)° & R301%217 X.
R DEPEAE X, Y ZRTEDS.
x={er
n

Y =X Uu{0}

nGN}

) X % Z OWMEAYL AL X, X OWE, BE ek . Ehs BT
i) E 5 OMHIAE X, Y IC W (7R % 22 Xp, Y 5 5.
(2) Xp ORMIZHEIATH 3 = & 2mt,
(b) Yi ORAEEESATIE RN & %R

i) a, =nTHx6N3 Z DiH {a,} #EZ 5. {a,} 132015 ITIHT 22 &
Tt
i) b, =1 THEZ2B6N2 Z DR {b,} EZ 5. {b} IF1RINKTZZL%
~E.
iil) c€ Z,c#1 235, mH5 {by} 13 c ITMER LAV Z ¥ 2R,

X,Y ®OtHZER, £ X > Y 2B T 3.
i) a € X EL, U a), U(f(a) ZZRZN a, fla) DEAEHERL TS, 20
LERIFEMETH S Z L2t
(a) flFIm a € X TiHifE.
(b) FEED V e U*(f(a)) 1ML, 2 U € U*(a) BFELT, f(U)CV &
5.
i) KEFAETH 5 2 L &mE.
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(a) fI3HEFETDH .
(b) Y OEEOBES O cxtL, f~10) 1k X OBEETH 3.

i) A C X Z2852EM, it A —» X 20 8F%, W ZOiHZEH, g: W - A %2E
B35 ZOE, Gfiog: W — X kol g b THLII %

.

g: 2 - E%qg(x)=2>T,h: Z = Z% h(z) =22 TED?.
i) g (3T B2z O3 TEX K.
ii) hi3EG0? HHEZOTTER K.

(58] X,Y,W %2ZETHOAMZEN, px: X xY — X, py: X xY = Y 24 L ¥
5. Fl, g eY L, X x{y} X xY »ooMMHENNS. B

J: X = X x{yo} & j(z) = (z,90) LD ED 3.
) W= XXxY 2Z25%e35. XEIFAETHZZzrnt. (GIEEET
HBZY, HEEROBRIEGTH D Z CIFAFAEL TEHTIW.)
(a) f iFEHE.
(b) px o f, py o fII¥H & b .
ii) g(w) =y KLV EZX6NZEMEER g: W - YV IJHEBTH 2 Z & 2mnt.
iii) jIHERTH 2 2 & 2t
iv) j BEMEEHRTH 5 Z & 2Rt

59| XY 2ZThWARER Y T 5.
) EEARES [ X > Y 2RIFRET2LT 5. 2Ok %, Y 7 Hausdorff 24[H 7%
L5REX bFS5THD L ERE.
i) EEZEM X x Y 23 Hausdorff ZEH R 61X X 25 TH B Z & ZmnE.

2015
ZREE ACZERAEELT 5. Z OMIEERO %

O0={0cCZ|0° 3HRESE}U{0}

TED 3.

) O Z ThilHzED 5 2 &Rt

PIR Z W23t O 2 A 3.

i) A, A HICHEREATHZ &, A DNEE, FEERD X.
iii) Z 2EBRESGTHZ L x, A DNE, FEERD X.
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2016

X ZAHEZER, AC X 2H0%A, vre X 2L, U(z) 2z DEFERETS. XD
DA O(x) 2

Ox)={0C X |z€0»> 0 I3HES

TEDS.
i) O(z) 13 x DEAREHERTDH S Z & Z2RE.
i) KIFFMETH % Z & 2mE.
(a) FEDO U eU(z) 1L, UNA#0.
(b) EED O € O(x) ITHL, ONA# (.

X EQMHZER, A, B b X OB ESL T 5.

i) AUB & X THETH2 ZtZnt.

ii) ADBEATHZ22E, ANBD X THETHZZ L E2mrtE.
iii) AN B2Y X THZ 21374 50 Elz 3T X.

X ZMAHZER, A C X 2520, BC A ZHPHEAL L, i: A = X 2UEE/
95,
i) BOARBIIZHEE B, X KB 2HE%2 BTHoDT.
ZDrE B*=ANBTH53ILZRE.
i) Y ZMHZEM, 1Y - ARBBRe T2, 2o x Afio f: Y — X HiEife
o fHEHTHE L eRE.

X 2HEr L, dd,de & X LOFERBEKE 5. 2,y € X XL ds(x,y) =

di(z,y) + da(z,y) THRAONZBH d3 13 X LOEREREKICR 2 (ZHhEFFEDT

).

x££y Bolddry) >1ThHs35. 2Ok =, i d OED 3 AHITEER
MHTH 2 Z L 2mt.

i) f(z) =2 THABNBEL f: (X, ds) — (X,d) EEHETH S = & R

iii) g(z) =2 THZ NGB g: (X,d1) — (X, dz) @7 Hitiz & XEEH
L, Z5 TRhRITFIRHZZT X.

X ZPEREZEH, A C X ZZETRVEDEEL T 5.
)z e X DADHNRTHLZ L, d(x, A°) > 0 IZFMETH %5 Z & ZRE.
i) ADVERESR O, AZHESTH S Z L ERe.
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[66] X ZMMHZERM, AC X 2MO%EAELL, A° 2 ADBEL T3, Thbb

Ca:={FCX|FRIMHEA»D ACF}

Ll
A= (O F
FeCa
TH5.
) Moxe XL, RIZFETH 2 Z & 2Rt
(I) = ¢ A“.

(Il) 2 ZB8LHHHEE ODPFEEL, ONA=0 k5.
i) B, X DHEREZEMT A BETRVE X, ZOOIEREDEETH S Z & %2R
¥. 727U, d(x,A) =inf{d(z,a) | a € A} TH 5.
(IIT) d(x, A) > 0.

X %A%, A, B % X O EEL T 5.
0) KIFFAMETH 3 2 L ERe.
(I) A* = X.
(Il) FEDOZETRVHES O C X IIXL, ONA#0.
ii) A, B2 X TH#T, BYPHEERSIE, ANB b X TH&ETH 5 2 L E2RE.

[68] X,V ZAAHZEM, f: X -V 2548, ae X L, U*(f(a) % f(a) DEAEHER
35,
HDUU CX 232 UDPadDlEFET,UCU BORX U dadEFETHEE
YRR
i) KIEFETH 2 Z L ZRE.
1) fl3f a € X THifE.
(II) {EED V cU*(f(a)) XL, f~H(V) X a DI,

[69] X, Y ®AMEZEM, f: X — YV 2HEEEHRE L, A C X, B CY &#7%0MH,
i:A—X,j: B—=Y ZUSER/RE T 5.
i) EHEMId: X - X 138HTHZ L Z2RE.
i) i: A — X 3#EHTH 2 2 L BRE.
iii) B g: A B2 jog=foikAhlTLT5 DX glI#ETHL L
.
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[70] Oy ={OCR|0€O}U{D} £F2L Oy IZRDAMERS GEHTEW) . R
W Z DNt E ANTNitHZEM%Z Ry £ 35, ¥/ E TRIZ2—27V vy RAHEZA
NN ZER 2, Z T RIT Zariski itz AN fitHZEM%ZRT. 72ZL, R D
Zariski fifHE 13 Oz = {O CR | O° WHREA} U {0} TEXZMMHETH 2. X
DRENZHEEZ DT TEZ &.

) B f: Z — Z % f(x) =22 TEDS. fiEE»?
i) % g: Ry~ FE% g(z) =2 TEDS. glImi0e Ry THHH,?
i) B h: Ry — Z % h(z) =2 TEDS. hidfH 1 € Ry Tiifin?

71| X BAAHZEE, 2y € X £ T3 RIFAMTH 3 2 v 2RE.
M) 2€0,ye 0 THBHHESE 0,0 T,0N0" =0 THZbOPFET 3.
() 2 DIEFEU &y DIEFEV T, UNV =0TH2bDIFET 5.

72| XY BZTROAEZR T 5.
) EHEERES [ X > Y PRFETS LT 5. 2O %Y H Hausdorff 257
L5 X bFS5THDILERE.
i) EAEZEME X x Y 23 Hausdorff ZEH 7R 61X X 25 TH 2B Z & ZRE.
2017
AR OB DO BBHRICONWT, TEEEHRTH 2 I b, ERDOHES OWBHIH
HBETHLZLIIEMETH S Z EIFFEAEL T - T X,

nEN}
CEDD.

i) RICHFY RF (iR VIR &, A DN, BIEERD &, HE D ET.
(722U, ROFVRF it 1d Oz = {O CR | O° 3HRESR} U {0} T
EEBNMMETHS.)

ii) RD B2EREARLTE. RIFVRF—(itlEVhlt & BEIMETH?
Zr Rt

iii) RiC2—27V v Rzl &, A OWEE, BHEZRD k. (FAZIT
)
iv) RICEERIHZ Whiz e %, A ONER, PAEZRD K. (BALTTLIWV)

73| ROEMOES A%,

A:{leR
n

) RIZH Y ZAF—(MH%Z VWi d DiE Hausdorff 22 CldR W Z & 2Rt
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i) Ricz—=29 v MMtz Wiz d Did Hausdorff 24 TH 2 Z & 2Rt

[75] X,V ZO0H%EM, f: X > Y 25535, ac X U, U (a), U*(f(a) ZER

Zha, fla) DEAEHERLT 2. ZOL ERIFFAMTH S 2 & 2Re.
(I) f 13 a € X T,
(ID) [EED V € U*(f(a)) 1T, % U € U*(a) BFELT, f(U)CV £ 3.

X ZAiHZE, A C X ZEZEM, it A — X 2UEFHRET 5.

1) ¢ 3EHTH D Z et

i) W ZiHZE, f W - AREB/RE T2, 2O X Afiof: W — X 2
ol f bHEHTH S Z L 2nt.

iii) BC AZEPEAEL T 5. BIZ X 250N Y, A 25wt
AHIE—8T %5 Z L et

X, YW BZMHZEM, px: X XY = X, py: X XY =Y 2HE 35, £/,
[ X =Y z2EmEReL, 20757

Ly={(z,y) |y=flz)} CX xY

WCEFEZER X x Y 225 OMiHE VR, i: Ty - X xY 2085/ T2, 5

B X >Tr% fz)= (2, flx) ICEDEDS. FEIEFETHSL L, EIEE

BDOERDESETH 5 Z L IFAFHIE L TRRH T LW,

i) g: W= XxY 2ERET%. pxog, pyog £5 5 bR 5, g 13
TH? L ERE.

ii) F(z) = (z, f(z)) THZR N2 EH
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