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1.1 &4

[E# 1.1.1] BePoEEh2EL LY, EAEBRL T84 0B E TR
721370 (FA) Ewvwd.

aPEHADEETHL kT Tac A (FEA>a) EEL, alZ AKET
3 E0). aBADBERTHEVEERad A (FRIFAFa) ERT.

£ 1.1.2] AB%2HEGLTS2. BOEEVWITRTADHEELTHSLE BIFAILE
INs,H5VIFAEFZBEEL EWwoT, ADBERIIBCALET. ZOELEE B
ADEDTEETH D L.

2% D

BCA(ﬁVm(mEB:xEA).

(%% 1.1.3) ADB»O>BOADLE A=B LED5.

(5% 1.1.4) EEZO O VWEAZEEAL VWS T, 35 0 THET.

(€78 1.1.5] #£O2EELTEAZEOHE LR

IZEEL L, IDOREREIITHLT, OEDODEA A BHELTWEETE. 2Dt
EETD A DORBZERE{A; | icl} % I THRTRISNLERK Lwvww'l T%Z
DEGEDHRFHEA L V). ZORAIEE {A),., B ERT.

T ZOERIZIEHE TR, E#EAERICEIGEHROMEDPVBETH 20T, GROWMEZEALH L5 A
% (E# 1.3.10) .
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1.2 5088

(&% 1.2.1) 1. A, B2HELBLELELLE, A BOY R EL—HILBT2EER
EfEDIbDE A L BOAHES (F7EM, ) LwoT, AUB TRY.

2%
AUB:{x|x€Ai7’:0ix€B}.

2. At BOWMAIKET 2EZEZEHMEDLL D% A L BoEES (F7-21F
bh) LwoT, ANB TEY.
2% 0

|><*%

AﬂB:{x|x6A75V)x€B}.

ANB=0DL&E, AL BIZEWIZHEE VY.

3. AWBLT, BIEIRVWELED2AREZ AD6 BailvwkEZEAGEw-oT, A-B
F7x A\ B TET.
2%D

A—B:{:c|:c€A7b>’)x§ZB}.

4. HHEE X ZEEL T, X DEFTESIIOVTOAREZDLIEE, X —A% AD
(X 1BI92) AL VLT A THSDLT. TOLE X 22EELE V.

5. A={A; |iel} 280 1 CHETHISNEEAKLETS. COLEPRLLYE
NPOEDD A BT 2 BEEHEZ LD bDE ADEHIES (X7IFMES)
kwo“ciglAi FllFU{A; |iel} 0T UAFLEET.

2Fh
JAi={z|Tiel(zea)}.
el
o, BTD A BT 2EEZETED L DR {A; |ic I} DIEES L Vo
< QIAZ if: iﬂ{A@ | ZEI} %%b) 3 HA%&?E?'
2%

(Ai ={x|Viel(xeA)}.
el
BICI=NOLE, 0 A% %OAZ-, nA % Or‘w’A- b
6. X %4 é}kt%&% X@%/‘%é\®éf%%;ﬁatf%o &% X of (R
) BH LV TP(X) TET.
2F0D

P(X)={A|AcC X}.



7. X, Y 228 ThWERLETL EE
XxY=A{(z,y) |reX »DycY}

X LY DEBEENL).

)=

I EEOEGAICOVWT I CABLIYAC AR DT &2 K.
2. A, B,CZHG5LT5. ADBH»OPBDOC&RHIFTADC ZIRE.
3. BB A, B, C IZ LRXZRE.

(1) AcC»>BcCcC=AUBCC

(2) ADCH»>BD>C=ANBDOC
4. X 22h G, A, B2ZOWOTHEAELT 5. R2RE.

(1) A-B=AnNB*

(2) (A9)°=A
5. X 22k EG, A, B2 ZOHNTEAELET 5. R2mE.

(1) (AN B)¢ = A°U B¢

(2) (AUB)¢ = A°N B¢
6. A, B,C, D 2%8&6LT 5. ROEFENZRE.

(ANB)U(CND)=(AUC)N(AUD)N(BUC)N (BUD)
7. X REEETE. X OWSES A, BICHLTHEE - £ o 2RD LI ICERT 2.

A-B=ANB, A®B=(AUB)-(ANB)

e

&
ﬁzﬁ B L @ EHkA] fESERE AT 2 LR
HE - ICBHT2HMICIEEFET 20 E I 2R K. FET S L 2L, Fmow
TLH L) E ) IR L.

(3) HE @ I2oWVTYH (2) LRLUZ E2FNL.

(4) FBEEHI (A B)-C=A-C® B-C DHY O E ) XK.
8. KD LZERE. LELK A 3H52HES X OWMTHES.
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(2
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icl iel
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9. XD Z L ZRE.

(1)

e

iel iel

AU (ﬂ&) =((AuB)

i€l iel

AN (UBZ) = J@nB)

el iel

10. R DEAES A, (n € N) BRTELZBNZ L E, ZRZHICOVT CCJ_olAn x

11.

12.

nglA" Z3R &
(1) An = (0,3)
(2) 4w =1[0,3)
(3) An = [0, 7]
(4) A = (5.1
(5) An = [5.1]
(6) Ap =(-n,n)
(7) A, =[n,00
z€RICHL,RD
Ko k.

BE AL A, I

E95EE, ROMICEZ K.
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(1) lim A,  im A, %75+
@)mjh%3-~®&%ﬁgAn:Ei%::EA%T%%C&%ﬁﬁ.

(3) Al CA2 cC---DEZE (2) DEILBIEDPVZLEDE ) IR E.

WM A, % A = [0,2) KEDEDS. COLE 0 A



J{nin+1n+2,0001 n
"{L,2,...,n} n : A

TH5EETimA,, lim A, 2R k.
13. (AxB)N(CxD)=(ANC)x (BND) ZRt.
4. X, Y286 ACX, BCY Zin®EGEETS. ZDEE X XY ITEWVT
(AXxB)=(A°xY)U(X x B®) TH s LuRt.

1.3 B

(€% 1.3.1)] X, Y 2HE45L T35, XOKFEErc X 1L TY 0FEHEy B30
ORIET 2 &) BHIEZE X oY NOEREV). MIE f 2R X oY ~DEHRTH S
EE X Y LT
E0BRIIE, X 225 Y ~DEB f LiE, HE X xY OTEAETH-> T, FED
rEXIINL (z,y) €ftBDycY DLV EODHFAETZ2HDTHS. (§1.5 M)

[£%% 1.3.2] [ X —Y 25K L ¥ 3.
L flckDozeXDByeVITHIELTWELEE y % f(x) TERL, 2D fITk5B
AT
2. X OEIHEES AICH LT, Y OO HES

{f(z) |z A} CY

2, BB AD fITXBB Lo T f(A) TR

3. X & f OEER, f(X) % f ofilHd s 0idhi v,

4.Y OWAEA BICHL T, f(e) e BEirbze X D&k%, fitksd B oW
Lwn, f7Y(B) &Y.
=)

FYB)={z| f(z) e B} C X.
[£#% 1.3.3] [ X —>Y 25{ LT 5.

L f(X)=Y THELEE, fIEXH5Y D EADEBRELIZ2HTHE LT,
2% D

VyeVY, dJze X, f(z)=y.

2. 1 # xa = f(1) # flwe) BRDZDEE, FIFTN T FABHHTHZ L ).
3.1 X1 O LEANDERTHZLLE, RFHTHL LY.
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(€% 1.34) GHR X Y DPHFOLE Ky f(X)ITHLT fz)=y k32
T EXWREVEDHETS. Zoa%k f~Hy) £FHLE 7113 f(X) 25 X ~NDER
b, Iz fOMERE V. RRHC f ARBETHIUL, fTHIRY 225 X ~DER
7% 5.

[(##% 1.35) f: X - VY, q:Y - Z%2G%HETE. ZDL&E e X THLT
g(f(x)) € ZZMWIEIE258% fL&gDEHK Lo T,go fTET.

2%

gof: X —Z,
(g0 f)(z) =g(f(x))

(£ 1.3.6) HEH X OREEZZNHBIZHIOT X 06 X ~NOEHZ X OESEE
RV, HEGHE Iy ® 1x LV kilsTRT I L% 0.
2FD

Idx: X — X,
Idx(z) = x.

(5% 1.3.7)] X 288, ACX 2H0HEALTE. ADHEFac A% X DFEFaec X
ERZZEICEDBEONDE ADS X ~NDEREEEGHR E ).
DFD i A—- X ZUEFHRETS L i(a) = a.
¥ i A XDEEGHRTHLEE, i A X EELZELH B,
[E# 1.3.8] %6 X, Y ICHL, X 56 Y ~OGREEOLTHEEE VX LT,
2%
YX={f|fRXDPEY DER f: X -Y}.
(&% 1.3.9] X 28575,

1L ACX 2 X DIBHEAL TS XRCELINDIFHR xa: X - {0,1} 2 AD (X
L) BRI E Y.
1 cA
XA(fL‘):{ (@< 4)

0 (x&A).

2. X 205 {0,1} ~"OE{ERD R THEESE 2X TET ({0,1} L IHIEAE 2 LFHL
TWw3).

(€3 1.3.10) [ Z2HEBLT2. I o b rERG~DEHBRDZ L% ] THRTFAITOEN
REARE L2 [ 2 ZOEBIRORTES, [ DILEIRTEW) .

*2 E3% 1.1.5 2.



1.3 B

A% I THRFIOTONTEERE T 2. i, A5 A() 2 A, FLHFHCT, ZOHELHE
% A} HEERT.

)=

15.

16.

17.

18.

n € NI LT n OO d(n) 2RS¥ 254 d: N — N IOV TROM]
WEZ X
(1) d1({2)) & & ARtEtD,
(2) dL({3)) 12 E AR IEOD,
(3) dL({4)) 12 EABEOD,
(4) 13151 2. 7 EANDOERD,
X, Y288, f XY 258ETS. A, Ay % X D, By, Bo 2 Y DD HES
ETBEERERE.
(1) Ay C Ay = f(A1) C f(A2).
(2) By C Bo = f~1(B1) C f~4(Ba).
FIRDEXDKD SLOD E ) DR, D7D E ZITEFFEHAL, D 72720
EEITIT I ZZT K.
(3) (A1 U A2) = (A1)
(4) f(A1NAy) = f(Ar)
(5) fTHB1UBy) = f~1(B1)
(6) f~H(B1NB2) = f1(B1)
(7) fDSHH D L ZD (3)~(6)
(8) f3&HDEZD (3)~(6)
X, Y2EA f XY %258 A2 XD, BZ2Y OWTHEAET S L ERDE
KD D VLo E ) DR K. FHDR D VL LS, TN O EEBIRDIK
DO LIXZNZTRY.
(1) A= f71(f(A)).
(2) B=f(f~'(B)).
X, Y. Z%288, [ X=Y,q:Y - Z2BRRETEH. ZDLERERE.
(1) f,gBEDTRHFH LS T go f EHFTHD, (gof)t=flogtT
H5.
(2) gof R LGIX g bENTHS.
COLEESIC g BHEHTHIUS f IZAHTH B,
(3) gof D’ HMHESIE f bHHTH S.
ZDEEISIC fEHTHIUL g ZHHTH B,

~
~
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19.

20.
21.

22.

23.

24.

25.

26.
27.

Rsg={zeR|2>0}, Reg={zeR|[2<0} £ 5. 2 c RIZXNLT f(z) =
22 EVINIBEEZ L. fEDTOXIBEREEZ L LE, 2020 (1) Hibt
pEID, (1) BENPEID, 2EZ L. FHHOLAIIHESRZ RO K.

(1) f:R—=R.

2) f: R — Rsy.

(3) f: Rsog—R.

(4) f: R<cog — Rxo.

neNET23 X={1,2...,n} DL & PX)DMEE LV 2%X Oz ko k.

X Z2HEEETD. G x: P(X) = 2% % x(A) = xa TEDD. x FEHHTH
52 EENE. £, x OWERIZED X D mb D,

X 22 EAGLTE. HOEAABC X OFMERBE%E o, b ETBEE, XD &
ZNE.

(1) AC B<a(x) <b(z)Vr e X.

(2) AN B OFERI%Z ¢ L §5 &, ¢(r) = min{a(z),b(x)} = a(z)b(x).

(3) AUB 8 XU A° OFEBI%Z a, b THRE.

(4) AA B OFEBI%Z a, b THE.

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

Lk DEZONBEAT A L B DRSNS,

neENETZ. X={1,2,....n} DEERDLDERD k.

(1) X 26 X ~OFEHRDEE.

(2) X 26 X ~OHE DEEL.

(3) X 76 X ~DLRHOMHHL

X ={1,2,3}, Y ={1,2,3,4,5} £ T2 L%, XDbODMEKZERD &.

(1) X 75 Y ~D5H.

(2) X 2256 Y ~DO24.

(3) X 75 Y ~O M,

(4) Y 55 X ~D54.

(5) Y ir5 X ~DAHE

(6) Y 05 X ~DHH,

HRnrRxR—->R%Zr(r,y) =z LD EDS. ZOLE - 1([0,1]) 2R
¥ X.

B f: R =R % f(z) =sinz iICXDEDD. ZDEZ f1([0,3]) 2k k.

N H 584 {01} ~0554eE F = {01} 2#2%. &neNtic{0,1}ic



1.4 1AM, EA

XL, FOWTHEA C(n,i) 2 C(n,i) ={feF|f(n)=i ICLDEDD. £
F OWIHEEDP O 2EEE 2

E={ACF | ABHERMED C(ny,i;),...,Cm,ir) DEEHEEG L LTHE S}

ICEDEDD. TDEERD I EIZED DD,
(1) AABeE=>ANBel.

(2) AcE= A €&,

(3) AABe&=AUBEeE.
M)Ahhf~e£:?gAnea

(5)

5) At A, €E= 0 A €€

1.4 BfE, B

(& 1.4.1] {X;|iel} 2] THRFNIONLEARETS. I 95 e, Xi
DER fTHoTVi € I(f(i) € X;) L2 bDDeE%z {X;|icl} DERE VW,
[, Xi £ES. EHEOIL f 2 (:i€l) LWI)RTTRYT. 2L Lz = f(i) TH5.

%D

HXi_{fe (UX) Vze[f(i)eXi)}
el el

={(x;:iel)|Viellz, € X;)}.

FricI={1,2,....n}®I=NDLE L, X; 2], X; R[], X; £ b&EL.
(248 1.4.2] BAK{X; [ie T, HE T x U, Xi DETEE ], Xi 2
TCED, O X, | i€ I} DEMEIFIELZME .

%D

[[Xi={Ga=)|icel, zeX;}cIx|]X.

1=y el
RS T-DDEA A, B DOIELAZ AT B £ K. IBRNITIX, A, B 5720 %EE05
BHEAE (B 2 T={AB} L, {A B} %21 (2F)Z0HE) THREMIToNEE
BEEZD.)

REL
(AB@&%C&T@J:%L(&KA ]
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28. TR [, Xi 225 Xy x Xo(EH# 1.2.17) 0GR o: [, Xi — X1 x Xy %
o(f) = (f(1), f(2)) TED . ¢ IZRMHTH D T L 2RY,

20. £ O {X; |iel} N L, HMN [[,c,Xs 25 MEE U, Xs ~DER
T ier Xi = Uje; Xi Z w(i,z) =2 TEDS. 1 I3EHTH S 2 L2RE,
SO EEDGjel (i#£7) Il X;NX; =0 Thiuk, n TEHHTH S Z
&z,

1.5 Bk

[E#% 1.5.1] X,V 28AH6L 32, EREA X XY OMa&EA%Z X LY OROBRE
E X 25 Y ~ORMIGE V).

FRic X =Y ThsLE X LoBIR L)),

R%ZX LY DHMDOBIR, T4bb RCX XY 92, XDEErc X LY OHE
yeY IZowT, (v,y) e RTHD L ZE xRy £EL.

REL
[ﬁ?b)ﬁnﬁ%ﬁ%ﬂﬂi % j

pu|

1.6 [FMERAR%

(7% 1.6.1] H£AH X EOBR~ (OFD ~C X x X) 22KD 3 DDEM:

(i) KCHE) 2~z
(ii) CNFRH) o~y =y~ x,
(iii) (HEBE) 2~y DOy~z=>2~2
itz 3L E, BIR ~ LA X LoOREBR Ths L.

[E# 1.6.2] BIR ~ 2846 X LOFAMERARET 2. X DEFEaec X IZXWL,a &
EREHERRD LT X OWTES

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

Z a DFEEH E ) . FAEEIZROEEZ > (H#E 30 ) -



1.6 [FAfiEPd 6% 11

(i) a € C,,
(ii) a~b=C,=Cy,
(iii) a4 b= CyNCy=0.

L7eio T, AEEOREDOLTES {Cy | a € X} 1F X ZHWICERETESIT, /T
E2AHBTET S, ZonEIZFRMHEBER ~ 12X 2 X OFIE WY,

FfEEO2ME {Cy |ae X} &2 X/~ EFHE FAERR ~ 12X 2 X OREAL V.
¥haeX%2C,eX/~IT)DTER

X— X/~
W W
at—— C,

ZHRLER H50CEHER, ARGHELRLE V).

)=

30. A X LoRERAR ~ 12k % ac X OFEEEE C, TRTELEEZ, RO LMD
AYAS R 37 N ol
(1) a € C,
(2)a~b=C, =GCy
(3)atb=CyanNCyH=10

3. neNETS. a,becZIiZXNL,a-b2n THIIYINS L E a=b (modn) &L
T. OB =13 Z LoRERRTH L 2 LERE. £, COBRICK S Z DO
BB ED X ) BEAD.

32. i EORIZICEE Y 2 ROABIRISFAMERERTH 2 2 & 2me.
(1) S7o0=MAE1EH (=) TH5.

(2) STDD=MBHM () THS.
(3) ST D=MBOHBBEL Y (=) .
(4) 37O DEMPFELT (/) THZ (FELZERDS LT 25AFTTH S
EHRT) .
33. RIZBWT, T~y T—y EZICLVBR ~ZED S L, THUIFRERRTDH %
Lzt

34Nmexmemmquﬁy+q=m+pm;b%%~%%®%a:m,
FAMEERTH 2 2 2 mE. £/, Nx N/~ 1ZED X ) READ

35X;Y%%é,ﬁx>»y%5%aﬁ5.Xﬁﬁﬁaﬁﬁw%xwyiﬁ@y:
fy) itk iEn s L, JHIRFAMBEFRTSH 2 2 L 2RE.
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36.

37.

38.

39.

40.

41.

42.

XOZOMFE~ Ik 2fEAEE X LT2: X=X/~ m: X - X ZARLTE
B I hbbre X I, 2 280MAMEC, € X 2GS E 258 ETE. ZDL
E, mREFTHEILERY. F, HBH X S Y BFEHELT, f=for b FE
XD LB,

x-t.ovy

.'.4
l,"w
X

X Z Vi Eo=AReEoEa e 5. ME32 (1) 0fts T, X/=13EDkH %

Eob.

X Z Vil Lo =ZAEaEOEA LT 5. M 32 (2) DS T, X/ < dED LI %

Eob.

X Z Vi Eo=fAekoa e 5. ME32 (3) 0itsT, X/=13EDkIH %

Eoh.

Y 2V EOEMREEOEA LT 5. ME32 (4) DRLET, Y/ /7 3 ED L) ki

B,

il 33 THED 7 R LOFMERR ~ 252 % &, £ 2 13XH [0,1) HOD &£

DFEBEFMETH Y, 7, [0,1) NOMHEL 25720 FHUIFRMETH V. I 51

0~1THZDH, R/~ 1E, AORIN1OMAEARLT I ENTES.

DT LIRSS T, RxRIZEIIZ2XOFEMEARIC X 2EESIZE I EZUT X

WpZe R X

(1) (w,y)w(z,w)(?efx—ZGZﬁV)y:w

(2) (m,y)’:(z,w)ifm—zéZ?bV) y—w€EZ

E%%ék?%.E®m%éP@DK%H%%%N%,AwBiyhﬁBﬁﬁ@%

BICEDEDS. CITAABIZ AL BOMNKE (ME22 (4) 3H) Tbh 3.

Fro, BEA D IERESGTH S (EF1822H) . ZoL & RoOMICEZ L.

(1) ~ IZFMERETRCTH 5 C & 2Rt

(2) ZEE4 0 & AME AR A D

N2 =NxNIZEWVT, Eﬂﬁ%w%(m,n)w(p,q)(ffmq:np LD EDSE. 2D

EE, ROMICEA K.

(1) BIfR ~ ZFAERIRTH 5 2 L 2.

(2) ZOBME ~ Ik ZRHEAZ E=N2/~n b L, m: N2 — E 25K ET S L
&, m(m,n) ©7n(p,q) = 7(mp,ng) ICL>T, BB 2HE (T4bb, &
BREXxE—E) BDEDLND I LERE.



1.7 MERBEfR 13

HE. 207D, © 28 welldefined TH 5 Z EZRTHENH L. Thbb,
m(m,n) = m(m',n'), 7(p,q) = 7(p',q') D & &F w(mp,nq) = w(m'p',n'q") T
HHI LRI BT RSB,

B)EH f: N - E %, fln) =7n,1) TLXoTEDS L, fIIHETHD,
f(mn) = f(m) o f(n) TH5 I LEZRE.

(4) (m,n),(p,q) € N2 £§2%. EFX w(m,n) oz = w(p,q) AT LI %I
reFE ZKo k.

43. X 28EALEL, S %2 X LOBR, T hbbMoEa S Cc X xX £95.

(1) Re=XxX %2 X LoOBREAZ L, ZHFMAERARTH 2 Z L 2RE. £
7o, v,y € X DY axRoy THAHDIZED K ) I & E D,

(2) X hoBfRk Rs %

Rs= () R

SCRCXxX
R IZFIMHBIR

CEDEDD. ZOLE Rs 3 X LoFEMRTH 2 2 L 2mt. ZOFIEE]
"% S OAERT 2 FMHERR E V.

(3) Bk ~ % X LoORERERT, TED v,y e X KoV aSy=2~y Th?
bDLTE. ZDEEF e XD~ ILKBAEEEZ CY, R Ik 2 FfEEZ
CSLT2L, CSCCy THDBIEERE.

REL
[(Iﬁlfiﬁ) BAFRDIER Z A %7 )

1.7 IERREF%

ER 1.7.1)] £6 X FOBR < 23kD 3 DDAt

(i) (&) x <u,
(i) (BHHH) z<yv2y<z=z=y,
(iii) () z2<ydroy<z=x<z2

Zii7- 9 & &, PR < 13BE X LolEFER £ 3PEFHRTHL ). £H2D
LE X ZIEFESEIREEFES L V).

WEFEEG X D500 F R v,y B <yhry<z DV tdb—lr2ALLTVS L
Eox by ZHEAETHL LV . X DERDSLOOHEEBHIARETH S L &,
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=
=
i
o
s
i
B

DNE % 27 F 72 I3REER &£ wvwe, X Z22EFEE L),
(% 1.7.2] X ZHFEA, AC X 28 0%EE6LT 5.

1
2

3.

X DEFre XDBADEHTHS ((i:e)f{?ﬁ%f@aeAKﬁL a<zrThs.
XDEFRre XDBADTHTHS (@ﬁ%ﬁ@aeAb:ﬁL r<aThs.
ADERZHOLE, AR EICER THD L0,

AWTRZLOEE ARTICER THB LWL,

ADBEZEM T, ADERTHLODDHFHETLLEE, M % ADIRKILE VT . &
RILFEET ULV EDTH LD T, % max A EF L.

CADBEEM T, ADTRTHLZ2LDVHFETSHEE, m%E ADRINILE V). K

INCRFAET R 720D TH S DT, ZNZ min A L ES.

A D ERBRO BT ROCRANTEIET 5 L ¥, 20k A O ERE 23 b

FewvoTsup A TRY.
ADTREFRDLTEAITHRAILPIFET S L E, 2z A D FIREZIGRKAT
FEvoTinf A TERY.

CMEAETE. M<aboOM#abths ADEFac ADBFELEVE X,

(DED, M EADREFVCEENADOTIIRWEE) M %2 ADMAILE )

.meALTE. a<mbhOm#Aa b ADEFac AVEHELEZVEE, (D

FO,mED/NZIVEENADOHICHNEE) m%Z ADWUNLE LS.

E#® 1.7.3] X, Y 2AFPEGLTS. B f: X - Y &, {EED 2,2/ € X ITWL,
o< Bo1E fla) < f2) LhDEE EFEEO LGS,

al=E]

44.

45.

46.

NIZEWT, m»n ORI THS I L% min TRT L E, COBR| EHFTH S
LR

X Z28ELT5. INEAPX) BT, tl&BfR C BIERFTH %23, #EIERFT
3w ERRE.

X ={1,2,3,4,5,6,7,8,9,10} £¥5. a.be X 1ML, a < beanih ORI
ERLLLE, COHFPICEALT, XObDZRD K.

1) X AL ERANIG

2) X DOHAIG E MG

3) supX & inf X
)

(
(
(
(4) A={1,2,3} C X DEZF, supA & infA



1.8 HFEHDREE

(5) A=1{6,7,8} C X DL ZF supA & inf A
47. X #22TROESGLETE. FCP(X) BRD 320542 AL LT LT 5.
i) 0¢gF, XeF
(il) Ac FP» D> ACB=BeF
(i) ABe F=ANBeF
(COLEFBX EO74VMY—ThHs L)
;X#%R«@E@é%@&?%éRxK%H%%%;%MT@iﬁmﬁba

fy9eleeX | f@)=g@)}eF

(1) ~ GFEEBETRTSH 2 2 L 2R,
RX%ﬁ@%%;fﬁ%ufeRXwﬁ@ﬁ%Cyf%?wyxg®%K%%§
ZUTDEIICEDS.

Cr<Cyoire X [ fla)<g(z)}er

(2) ZDOBR < 2% welldefined TH % Z L ¥,
@):@%%gtm@/;ﬁmm%%%?%ézk%ﬁ@.
(4) ZOIEF < BEIBIETF D E 9 2T K.

1.8 EEDERE

[ 1.8.1] 37DODHELH AL BORICEEFNPFIETILE, AL BIINETHS
LV, A~ BTRY. ZOLE AL BRAURESZVIEFAICEKZLDEW). A
DIRES% 1A P |A| TRT.

[ 1.8.2] nZHABETZ. £46{1,2,...,n} EWNELREADORE I n LERT
5. FLBEA0DOREIZ0 LEDS. BEXn £72130 THLIEAZAREGLE V.
ARESGTHVELGZERIEESG L V).

[£# 1.8.3] HABEAOEAN LNELEAZIHEESL V). HESGORIEL
RNg (7L7¥n) TRT. GRESG LAEEAGZRBAL T BREA L V)
FEBEEROEL RIZUETIE 2V, R OBEEZ2EFAOIEE »).

[E# 1.8.4] ol pZ2L5AONIRELTS. A B%Z|A=o,|Bl=8TH5L)
BEAELTD L A5 A[[B, Ax B, AB OREIZ A BOEXHIZLST a, B DA
kD EES. 22 Ta b pofla+p, Bad Mo’ ZROLIICELETS.

BT, THUBEZ D) JERERLAD, TRE) BEBRL Cuiv, BEDOERICIID LS
I DTHEAMDARZ SIEE k.
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1. a+p=|A]]B|
2. aff = |A x Bj
3. af =|AB]

[[E£#% 1.8.5] A BZHEALT 2. ABBOOLRIEGLEWNETHL L E, A < |B|
Ll A< Bl 0 |Al # Bl THBEE, |A < |B] £»WT, A E Bl XhAE

VBB B[4 XD AFLELT.

[Cantor DEM] | X| < P(X) (b3 |X| < 21X
[Bernstein DEH] | X| <|YV| 22 |V| < |X| %5 | X|=|Y]

OREEHEREER] EEORE o, SITHL T, a< b, a=06,a> DT nhr L
XN RYAC R

Il

48. Cantor DEHZLUT D X 95 IZEEHE XK.
X#z5zonl-E85L75.
(1) [ X| < [P(X)| 2e.
RIZ, | X| = |P(X)] EIRET 2 &, EED» S, RS f: X — P(X) DHFET 5.
o fERROT
A={zeX |z ¢ f(z)}

EBL.
(2) £ A ZHOTHIGEET
49. Rzm
U>%+Nm_m
(2) Rg - Rg = Rg
(3) Rp =N
(4) Ny° # Rg
50. A DRI %LT@T%TLM<Hﬂ IEFBIRDSM %2 21§ 2 L 2R
51. HIEE DO RES Ay, A, ..., @ﬂlJA WBHETH S L 2RE.
52. (1) Nx N & NOREIFEHEL W &%/TJ@
(2) QxQ & QDIEEIFHFL VI L EZRY.
(3) RxR & RDREIFFEL VI L2RE.
53. (1) R225 {0,1} ~"OEREEDIRIEIT R OIREL D RE I & 2RH,
(2) R256 R NOBEEFRDOIREIZR OIRE L HRKEWT &L Z2RE.

54. R EOHWIZR L 60X (72720 1 HTHETHEVETS) 1, £9 9 L



1.9 JFEIRAH, Zorn OHliE, #51AHEE M 17

EoTHEATREML» ENnI & ERE.
55. X 2V LoMBE2koEA LT 5.
(1) X DIREIZR OIREEFEL VI E2RE,
(2) Y % X OFTHEAT, LD D1, Dy € Y IZNL, Dy # Dy = Dy N Dy =10
ERoT03bDETE. ZOLE Y OEBIIEATETHD Z LEIE.
56. N5 R ~NOBBREDIREIZ R DIRELFELWI L2RE.
57. R 706 R ~DfiBIB A OREIZ R ORE L EL W I L 2T,

1.9 EIRNIE, Zorn D#HRE, B AgEFIE

GERAN] (X}, 286 T THRFRHTSNAEABET RO ie [IZOWT X, #0
ET2. COLE, Kie TNl X; DERZBATHIEIEIEH.NHFET S, OF D,
Eﬁwpﬂeéy&fiE%@ie[ﬁﬁtwwﬂaﬂ&&%%@ﬁﬁﬁ?%.C@:k
F e, Xs #0 LbRE S,

(£ 1.9.1] X Z2IHFES LT 2. X DIEBOLIFHSES (Thbb X Ok
ATRIEFHTEAICE>TVREHD) BEREZLOLE, X ZIRNNIEIFES V)
[Zorn DOAliE] JFNIERFESIZD R LBV EDODBAILE b D.

[/ 1.9.2) H£A4 X BNEIIELTH S L3, X BLEFELATH Y, X DZETHR T
BOWIEAVPRNEZ L DI LETHS.

[RAINREER] TREOESZ, ) FHFEZERL TP I L TRIIESICT I LM
TE5.

[EBL 1.9.3) BEIRAH, Zorn OAEE X VS FIREEHIZ A\ ICHETH 5.

[F]E

58. X #MEREL LTS, COLERDI LERY.

(H)ae X zMEETS. F,={A|ACX,aeX} LEL, F, 13 X Lot
R T7 AN —=THBI LR, LEL74 VY —ORDIERIZ, F <
Fo F1 CFy ICEDEDS. F1, 74 V7 —DEFRIZM 47 B,

(2) Fo={A|ACX, ABHRES} LB, Fo 3749 —THEI L%
M. T, R 7 4 VY —TldR\nwZ & &R,
(EYF:Bb B Flilf@3nwEazBE2,g={A|ACX, BUAE Fy}
BEZD.)
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FH1FE LHELGH

(3) Fo z&TMRT7 4 V& —DFET 5 Z L% Zorn DAEIC X D FEHE K.
59. R DA H T, ROFM %2 AT OHODODHET 5 2 L E2RE.
&t EEDOre R, GRED hy,...h, e H &, GRED ¢1,...,¢, € Q ZH

T,
r=qhi+-+gnhy

RO EEBDICERYES.

(v b iR DOEHTELT, Q LMV ARESDREKEH Z, Zorn DREE .
I, ACRDQ bR B, HRMAD ay, ... a, € ARTEEICED E IR
LB Q E—XMVTHSE, $bb, qrar++quan=0,%% q,...,q, €Q
= =¢=0L2RnIEtEn))

1.10 RBDOLPR, TR, MR, TR

[Weierstrass D] EHEHEEHROES R ICHDK/NERIC X 2T %2 5 2 TEFE
BLHL. ZOLE ROETHROEREDOEHIEAE, Rz (M) AR%Es61E, 20 LR
(FBR) 2FET 5.

EM 1.10.1] AR %, RIC2 8 {400, —o0} ZOFMALEAL TS, EEDz €R
IRl —co <z <400 EEDB E, RDIERFEHHET, R IBZIEFESICES.

R IZBWTIE, Weierstrass DEHDS, HEAPHR THEVLESIIHNLTHRD 2. D
FD, ACRPBEICARTRFIUT supA =400 £V BATH 3.

[E#% 1.10.2) {a,)} ZFEBII L T 3.

B2 {a,} % a, =sup{a; | i >n} ICXDEDS. ZOEID MR inf {a@, | n € N}
%z, b DB {a,} DEMIR &\, limsupa, TR,

2%,

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

>n

MR #S {a,} % a, = inf{a; |[i>n} TEDEDE. ZOHIND LR
sup{a, | n e N} 2, L DEI {a,} DTHE &\, liminf a,, TEY.
2FD,
liminf a,, = sup{a,, | n € N} =sup <Z1£l£ ai>

n

Bl

60. ACRDPRDODEADEE, sup A, inf A, max A, min A Z3RKod K.
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(1) A=1(0,1)
(2) A=10,1)
(3) A={=L|n=12..}
(4 A={L|n=12,...}u{n|n=12,..1}
(5) A={sinn |n=1,2,...}
6l. ACR £9%. Rznt.
(1) supA<b&eVae A, b>a
(2) supA>beVe>0,3ac A b—c<a
(3) infA>b&sVae A b<a
(4) infA<b&Ve>0,3dac A b+te>a
62. A,B% hIcARLFEBOELGEL, A+ B={a+bla€ A, beB} £T5%. 2D
EZIRDIEZIRE.
(1) sup(AU B) = max {sup A, sup B}
(2) sup(A+ B) =sup A +sup B
63. AFRHELI {an o, XL T, @, =sup{a; | i >n}, a, =inf{a; | i >n} &
B &, BI {a,} (B, {a,} BHHFHBP LD L 2R,
64. FHI {a,} KOV TRDOMIZEZ K. 7L beR ¥ 5.
(1) XZEmE.
limsupa, =b
S EED e >0 LRD i, ii DIRD 32D,
L. H5%Tng oD I TlEa;<b+eThH?
i, RMEDOF T i ICHLTa; >b—ecTHS
(2) XOODOHhZ2HSTIEL WandEIcE K.
liminfa, =b
S EED e > 0 LRD i, ii DD 32D,
L H2FEF g »ok0i Tk 1Ths
ii. EREOES LI TH2
65. FEHA {a,} T2V T, liminf a, <limsupa, 2R t.
66. FEEI {a,} IZDVT,

lim a, 2"FET % < liminf a,, = limsup a,

n—oo

THHIL BT, $1IDLE,

lim a,, = liminfa, = limsupa,
n—oo

ThHsHILzRE.

67. KCLA BN BHH {0} O LRI E FRIEZ KD k.
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(1) an = (=1)"

(2) an = (143) - (=1)"
(3) an =sin g7

(4) an = (3+(-1)")"

(5) a, =sinn
68. FEHI {a,} \<>WVTC, liminfa, = lim a,, limsupa, = lim @, Z7R¢. 772
La,,a, 1363 TEDHDTH Z)n.ﬁoo o
69. FEEI {an}, {bn} BELTp e RIZOVTUTFDZ & Z2RE.
(1) limsup(—a,) = —liminf a,
(2) Vn, a, <b, = limsupa, <limsupb, #*2 liminf a,, < liminf b,
(3) p>07%5IF, limsup pa,, = plimsup a,, 7> liminf pa,, = pliminf a,
(4) p <0 7% 51F, limsup pa,, = pliminf a,, 2 liminf pa,, = plimsup a,,
70. EEI {an}, {bp} OV TUTOAERXZRE. £/, HE5HOLL B wplz %
&
(1) limsup(ay, + b,) < limsup a,, + lim sup b,
(2) liminf(a, + b,) > liminf a,, + liminf b,
MTFa,>0b,>0%&35%.
(3) limsup(anb,) < (limsupa,) (limsup b,,)
(4) liminf(a,by,) > (liminf a,,) (liminf b,,)
71. EBI {a,}, {bn} 20T, {a,} PUHIITH % &L ERDEXE L.
(1) limsup(ay + b,) = limsup a,, + limsup b,
(2) an>0,b,>0D L &,
limsup(anby,) = (nILI%O an> lim sup b,
72. an >0 THHHEEI {a,} & a e RIZOWT, RZ2RE.
(1) limsup ;22 < a 95 &, HDETEFT ng BH>T, n >ng WL a, <
a"Ma, ti5.

(2) limsup /a,, < limsup -2z

(3) liminf ;22— <liminf {/a,
1.11 B0

[FlE

3. X, Y 28E [ XY 25875,
(1) fl3efH < 39: Y - X, gof=1x, fog=1y.
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(2) fl3HG
=
VZ Nu,v: Z — X (fou= fov=u=v);
f

7—=x 1oy,

(3) f 3%

=

VZ,Yu,v: Y — Z (uo f =vo f=u=nuw);

x—toy—"s7.

4. {X; |i eI} #EE T THRTFMNIONIEEKLET 5.

(1) FjellcNL, B8 p;: [Lie, Xi = X; %2 p((2)) =z K& DED S, (Z
NEEHENFE L 0W).) AZERLL, KFic ITHLER fi: A — X; 2’5
AENTVSETS. COLE G f1 A—[[,e, Xi T, 2T i€ Ik
Lpiof=[fiZ#RTIHONELEOEDFET S I LEERY.

(2) FjellcNL, By X; - [, Xi 2 1j(x) = (J,z) Ik DEDS. (Z
NzeBEENGEE V) ) AZERLL, KFie I IINLER f: X; — ADL
ABNTWHET S, COLE, B f: [, Xi— AT, &T0ie Ik
Liof=fiZARlT DO EDEET S LE2RY.

X; Xi
5.X, Y, ZRER, [ X =2, - Z%EHETE. UTTEHEINS X XY
DI TES

XxzY ={(z,y) | f(x) =g(y)} CX XY

EXEYDZEDT7 74 N—FE VS . Bl g XxzY — X, f1: XxzY =Y
zZNZEN g (v,y) =a, f(x,y) =y ICEDEDS. XDOMIZEZ K.
(1) fog =go f ZmE.
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FH1FE LHELGH

76.

(2) AZz8E uv A—> X, 0 A-Y Z2HRT fou=gov Z2AeTbDET .
;.@k?,%ﬁ%%h:A%XXZY“Cu:g oh,v=fohZ#HlTHDNLT
OEDHIET 5 L Z2mt.

(3) f SR SIL, ff QHHTH S I & 2RE.

(4) [P ENDOBRZL I, ffbZ)TH2 I L2RE.

B)Y B ZDWITEAET, 1Y - ZPAEEHRTHZ T2, 2oL, 2N
h: f7Y(Y) = X xzY Tg'oh: YY) - X BEEE, foh: YY) —
YR fOHY) NDHIBERSTOE DD REVEDHETLI L%
.

X, Y, Z%2%8, 7 —-X,9: 7Y 25475, EENEEICED X, Y
2 XY ofnEaeiaaT. XY icB 237

R=A{(f(2),9(2)) | z€ Z}

DAY HFEREGREEZ, Stk XY ofi%Ea%E X[,V TXL, X &
YD ZIZEBMAEME). g{gﬁg"XﬁX]_[ZY, Y = X1, Y 2 FER
WL HRBEEOERE T 5. ROMIC

()QOf flog Zme.

(2) Az&E u: X - A vY 5 AZ2ERTuof=vog AT bDET 2.
&.O)k?,’—:/“-f%h:XHZYﬁA“C,u:hog,v:hof"5:«7%7’:'3‘%)0)#7%
ROEDHFET S L 2RE.

(3) E#%GET3. X,YCE Z=XNY T, [: 72— X, g: 7 —Y Ba&E
BThHhorLE, X][[,Y BEHAICXUY LE—-FTES I Lz2nt.
AR, LIEEIVI LRSI D
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7. XY A, f,9: X =Y EEBRET S,
(1) X ofntEs K =

K ={z| f(z) = g(a)} C X

WEDED, k: K — X 20858 ET 5.

ARG u: A— X 25T, fou=gou%zAzTdbDETE. ZDLE,

B h:A—>KTu=kohZAtTHDNLLOEIDHILET S LEZRYE.
(2) Y XY OFES

{(f(z),9(2)) [ € X} CY XY

DT 2 FEMEBIRICE 2 Y ORiEAZ C L L, q: Y — C 25/ ET 3.
AZEE uwY - AZEBRT uof=uogZ2HTbDETEH. ZDLE,
B h:C—-ATu=hoqiARlTbDNLLEVEDHET S I LERE.
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2.1 FREEZEME]

(% 2.1.1)] X 28EBEH5ET 5. X x X EEREI N FEEEEI R
d: X xX —R

MRD3ODGM % AT EE X FOPFHEEEE V.

(i) (1) fEED z,y € X IZDOWTd(x,y) >0
(2) d(z,y) =0z =y

(i) fEED z,y € X 12T d(z,y) = d(y, x)

(i) (ZAAEN) EED 2,y,2 € X T2 Td(z,y) +d(y, 2) > d(z, 2)

BE X L20 LoOWHEB d 5 2o & & Ml (X, d) ZHREERE V. &
z,y € X SN LEE d(x,y) 2 x &y DHEEE V.
[(E# 2.1.2] (X, d) ZH#EZ=ME T 5.

LirzeX teeRICHL, E£AU(r,e)={yec X |dx,y) <e} CX Zx z De

W ).

OcXi)S‘XO)F%EI%A@Va:eO IZRL Je >0, U(x,e) CO

FCX#XGDF%%E\@F%&)X@E%*::

UcCX MR x@ﬁ{”ﬁ@ercU&&%Eﬁ & O DBET 5.

ﬁxéX@aEfﬁé‘éﬁi@ﬁT Bz x DEFHR LV U) 9L

U(e) DEBIHESE U(2) 7 x ORFBEHRTHS & VU € U), 3V €

U (z), VcU

6. ACXITHNL, AlcEEns X oEEEEOMESEZ A° TRL, A DN
7 FF E .

P’r’;.@"!\"
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A° DR ADHEER .

7.ACXITHL, (A9)° 2 A DS L w, A° TERT.
A DRiZ ADIR EV .

8. AC X ITHL, ADNEE X IHBZIRS X omffkz A DR L v, A T
£7.

9. ACX ITHL, A2&0 X OMEA2kOILEEAE ATRL, ADHEL V).
ADr%E ADfE NS

[£2% 2.1.3] HEESERM (X, d) O8] {2,122, iria € X ITINHKT % < DIEED
WE UL, HEEFEFT ng PWEHEELT, n>ny %6lfz,cU k3.

ZDEE a %A {2z, DEREE VY, lim 2, =adHBVidz, —a(n— c0) &
=7

(£ 2.1.4] (X,d) ZHHEZEM, AC X 28086 LT 5.
l.ze X D ADERNTH S o DIERDLEE UL, (A—{z})NU #£0

2. A DERMEEERE ADBELS L WL, A TRT.
3. ADM ac AW ADINIETH B & a DY A DEBR TR,
e

ek 2.1.5] (X, d) 2B, Ac X 28550 LT 2.
1. A3 X THi% (dense) TH % (ﬁﬁ =X
2. (X,d) A4y e H LB TEABEEL T, T X THETH 3.
3. ABRBTH S < (A)" =0
e def

[E£# 2.1.6] 1. BEEEZER (X, d) DR {z,} DERIITH 2 © Ve >0 WXL,
H5HET ng BHFEL T, myn >ng 5518 d(xy,,z,) <e &% 5.
2. PREEZER (X, d) 3581 < X DB DHERIIBIRT 5.
(£ 2.1.7] BEEEZERT (X, d) 233> %7 b o X DIEROMRH A ESIED R LD
O EOEERREZ b D,

(/3% 2.1.8] (X,d) ZHHZEMR A Cc X 289786 LET 5. §4A) =
sup{d(z,y) | z,y € A} 2 ADBEREE ).

Uedk 2.1.9] Mz (X, d) B2GRTHL o FED e > 01CHL, H5HKMN
L X OWEAT, (i=1,2,...,n) TOU;) <e THBLDBEELT, X = ZglUi
L%

[E# 2.1.10] (X,dx), (Y,dy) ZHHEE2EM, f: X - Y 25% L5 5.
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1.

2.

fHRiae X THiETH 2

Ci)}j"(a) DIEZEDILE VTN L, a DH2EFHEU PMHELT, f(U)CV &5,
SHEEDe>0ICNL, H5 0> 0BHFEL T, dx(z,a) <6 = dy(f(z), fla) <
ez,

[BX OFRTHRETH S EZ f 2GR ).

E# 2.1.11] (X,dx), (Y, dy) Z B2 e 3 2.
BR f: X — Y K Th B
<, TEDe>01RL, 30> 0BHFELT, dy(z,y) <6 = dy(f(z), f(y)) <e &

%%,

=]

78.

79.

80.

81.

82.

ROBEE R LB 75 5 D>,

(1) fla,y) = llz| = |yl

(2) f(@y) =1a® =]

d% X EOMEEREE Lt &, ROPABII X EOMEBIEIc 25 2 & 2mE.

d(z,y)
/ _
(1) d'z,y )_1—|—d(xy)
(E¥bF:a>0,b>0TH2EE 2y < o4 b 2iRe)
(2) d'(z,y) = min{1,d(z,y)}
ABUTFTEHALND & &, A2 A°, AT A A %R k.
(1)14:{l neN}CR
n
(2) A :{m+l‘mneN}CR
(3) A={(z,y) eR? | y > a?} C R?
(4) A={(z,y) eR? |t OV TOHBR 2 + 2t +y =00z b} CR?
(5) A={(z,y) eR? |z € Q,y € Q} C R?
FEOHXITBWT
1, =z
d(x,w:{o T
) r=y
LIERT 5.

(1) d 13 X EomHEBIBIc 22 2 & 2Re.

(2) PEBEZEM (X, d) OFERIZED L) b DD,

PEEEZER (X, d) I8V T, AT OERRIZFE L —RTH Y, FAET U Z 1T
KT 52 EERYE.
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92 E EZEA

83. (X,d) ZHBZEM LT 5. X 0SS A, BIKHL, d(A,B) = inf d(a,b)

84. R

85.

86.

87.

a€A,bEB
EBL.
(1) d(A,B) >0% 513 ANB=0TdhH2ILERE.
(2) AB—EDoh 280 A= {a}, BUHEATHZLE, ANB=0%5(3
d(A,B) >0 Th s I Luzmnt.
(3) IEEDIWHES BI2DWT, p(x) = d(x, B) THZ 6N 5B8Ux X Lol
B CTH 5 2 L 2T
(4) ASav 7 b BHHEATHZEE, ANB=0%51Ed(A,B)>0Tdh
52 EzNE.
DA A, B %

A={(x,0) | z € R}
B:{(QL‘,y> | y:ex}

WKEDEDS.

(1) Ab B OYHEATH L Z LERE.

(2) d(A,B) 23k k.

ROMEIE M NTKAL L 7o\, Kl %2 250F X

(1) R OBIEADEMERE {0, | n e N} ich LT n?jl O, bHHEATH .
@chRﬁ%%éng—wRﬁ@ﬁ&eff();%%éf%a

X ##4, F(X) % X LOERIEERBEERO R THEEET 2. fge F(X) I

XL
d(f,g) = sup | f(z) — g(z)]

zeX
LEDDE, dIZ F(X) LOREBESIC RS 2 L ERYE.
X #4, (Y,dy) 2SN, F(X,Y) %2 X 2256 Y ~OG&EFDnTHA L
9 5.
(1) B(X,Y) C F(X,Y) 2 H8R%GH (T5b5 oy (f(X) <ooTHB LI %
G R0 THaEAL TS, f,ge B(X,Y) IcxL

d(f,9) = sup dv (f(2), 9(x))

LiED D L, dix B(X,Y) Lo 5 2 L 2R
(2) foe F(X,Y) 20 EDRIEL,

sup dy (f(2). folx)) < oo}

reX

e =

EBL. ZDEE fge Fp(X,)Y)ITNL d(f,g) Z LEFARKICED S & d1d
Fi (X,Y) Lo 2 2 & 2RE.
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(3) fo BERESIE, F(X,Y) =B(X,Y) Th 5 LETE
88. BBEZEI (X1, dy), (Xo,do) 1SR L, RS (X, X Xo) x (X1 X Xo) FOB#d
%

d((z1,22), (Y1,92)) = Vdi(z1,91)2 + da(w2,y2)%, (21,91 € X1, 72,92 € X2)

ICEDEDS.
(1) dix X, x Xo FOHER%TH 2 2 £ 2RE.
(2) (X1,d1), (Xo,do) 3EDICary 7 bTHERLIF, (X x Xo,d) by
7 ThHhDHIEERTE.
89. (X,d) ZHlEEm, AC X #MAEALTLLE §(A) =6(A) THD I LERE.
90. (X,d) ZEEREZERM], A C X 2HW0HEAE LT 5. 2 € X IZDWTRD 4 FFIZFE
TH2IEERE.
(i)zecA
(i) fEED e > 0L, U(x,e)NA#D
(ifi) d(z, A) =0
(iv) A D257 2% 55 {a,} Tx ZINKT 2 DDEHET 5.
91. (X,d) ZPHEEEZEM & 5. X2mE.

(1) z,y,z€e X DL &,

(2) w,z,y,z€ X DL &,
|d(w, z) = d(y, 2)| < d(w,y) + d(z, 2)
92. RZIZEWVWT, 2 = (z1,72), ¥y = (y1,y2) IR L,

di(z,y) = |21 — y1| + |z2 — y2
da(2,y) = /(21 — 1) + (72 — y2)?

EEL.
(1) dy, do 13 R? BRI TH 5 2 L 2R,
(2) INSICEDEE BHEARIT TSI L2RE.

93. A= {(z,y) eR? |z€QuyeQ} CR* L ¥5. A=R?>%ZR .

94. BAXM (0,1) CRIEa ¥ /327 b TIRBWI L Z2RE,

95. A ZWEEER (X, d) OME ST EGET D, ADEDP SR ITEED a—> =7
23 X DRI IUL, X B5EHTH 2 2 L RRE.

96. (X,d) % BEBEZER, {2,) 2 X O GICHEE 2555 72 2 55T, 272020
EREELOLDLETE. ZOLE {z,)} BIUKT 547
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97. EBHIXH (0,1]) ORI f(z) = sin 2 13, M@ifgTH 2 03— Tl w2 L&

98.

99.

100.

101.

102.

103.

T
BBEZ (X, d) O 57> DAL
VRIFTHDH I LR,

R? FoIRis f #

A BBEdblcav 7 sl AUB b a

$2+y2,
0, (z,y) = (0,0)

Y (@) # (0,0
M{ (2,9) # (0,0)

TED S L, fIFEBAUNATITERETH D, FATIEER TIE R W & 2R,
C[0,1] %X [0,1] LoMGEBREED AT EA LT 2.

(1) f.g € C[0,1] IZHFL
(/ S |dw)2

LEDD L, dxCl0,1] Lo B 2 L 2R
(2) ne NIZHL, [0,1] LoB% f, %

IA
8
IN

fn(x) =

IN
8
IN

A
8 +
F

[\
o= o= O
IN 3
Ll b}

+
A
+ |~
N

/—'—¢

Lk hED2B L, f, € C[0,1] THY, #FI{f,} 1%
A= —HITH BT LERE.

(3) C[0,1] 1 Z DFEAEICE L T5EfiH?

C[0,1] [ 100 TEDLHEA LT 3.

(1) f,g€Cl0,1] ITXL,

FREEICBE L T

Fl

deo(f,9) = sup |f(x)

z€[0,1]

—9()]

EEDD L, doo 1 C[0,1] EOMEBISIC: 5 2 & 2R
) 1100 (2) D {f} i doy T =3 —FllIc 75 57

) C[0,1] 13 Z DFHEEICBE L T8 A7

Aoy 2 BEZEM (X, d) I8\, HERE S
B EBINZRIEDR D o 586820 ).

(1) f(z) =sinz ¥ R h—fd#HTd 5 2 & 2K,
(2) g(x) = zsinx ¥ R _E—F&#hE o7

(2
(3

BB TH B Z L. 7 LEEEE
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104.

105.

106.

107.

108.

FBAND S 286 S %
S ={{zn} | zn € R, HBRMED n ZFr\VT 2, =0}

TEDS. ©={x,},y={yn} € SITHL

d — n -~ Yn
(z,y) {Igggkv Un|

LBL.
(1) d 13 S EOEBERIc /A2 2 L 2RE.
2) meN ¥ 5. 28I o™ = {a™}, €5 %

ICEDEDD. ZDEE S DA {a™),, 1Fa—>—FITH B LERE.
(3) PHAEZEM (S, d) 1358057
A %, PAXH [0,1] OP% Lo HEAG LT 2. A Lol #B%IE, [0,1] Lo
RIS — NIRRT E 5 2 L 2R,
PEEEZE (X, d) 226 R ~NDER f 53, mixg € X THIRTHZ LTS, fdixg D
TR e BFETERTTRVARGIE, f(zo) =0 £ %5 2 LZ2RY.
(X,d) ZHEBEZRM, E C X 22 THROIBDHRAL T 5. v e X ITHL, FEH pp(x)

%
pp(r) = inf d(z,y)

yer
ICXDEDS.
(1) pep(x) =0 TH2ODRBE+FIFME € ETHB I LERE.
(2) pp: X - RIF—HHEfETH 25 2 L 2RE.
(3)

3) A, B%Z X DB HEATANB=0:T%. Aar 37 T, BHHEAR
51, 520> 0VHFEL T, TRTDaece ALt be BIZNL d(z,y) >4 &
%5 LR,
Yo ={(s0,51,...) | s € {0,1}, Vi} £ 5. S = (s0,81,...),T = (to,t1,...) €
9 ITRFL N
Si —t;

a&T):Z;L3TJ
SO
(1) d i3y EOMEERE%ICR 2% Z & Z2mE.
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(2) Bfto: Yo — s &
0'(80,81,...) = (81,82,...)

TERT %. 0 FHHERTH S I L 2RE.

(3) ne NITHL
Per, (o) ={S € Xy | a™(5) =S}

L5 L. Per,(o) DTLOMKIL 2" TH 2 T L 2R,
(4) QP@A@MJhTW%T%%:&%%&.
(5) {o™(So) | n €N} 78 5y THBICAB K RIE Sy € S BEHET B L%
T

109. A={m+nV5|mneZ} FROBTTHETH2 I LETRE.
110. R DBt A, B T,

111.

112.

ANB, AnNB, ANB, AnB

BTN THRE S L5755 DRET X
(X, d) %5207 BilEZerg & 3 2.
(1) {F.} %, X ©ZeThOHES DD

FFoFRD>---DF,D...

THH&NEJ:OT%%i5&%®&?%.:@k%nafgu%;58~
HTH DR,
@)OVFU%ﬁ%%éJ&wi%ﬁﬁ&wkﬁnﬁfazwkﬁéwééﬁk
@)QY@Zg&&EJ:OJ&mﬁ%#ﬁﬁwkﬁuﬁﬁazwkﬁ%%%é
F k.
(X, d) %507 BEREZE, f2 X — X 2MNGR £33, 2L, fAEEREE, &
D2FEBOLSr <1DPFELT, IRTD z,y € X ITHL d(f(2), fly)) < rd(z,y)
ZHRETHDTH 3.
(1) o€ X T 5.z, = fr(x0) KKV EZSNS X DEF {x,} 133 —>—Fl
THDHT LR,
(2) fEABE, ThbL flo) =2 LABM, 2bD I LERE.

113. pZF B, C20<C <1 B2EKETE. rcQiTxL

i Cck (rzpk?%o, k,l,m € Z, lam@pkﬁl’)c:%)
T pr—
P 0 (r=0)

E8< (pitEftE)
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115.
116.

117.

(1) q,r € Q ITHL

|q7‘|p = |q‘p|r|p

|a+7lp < max (|glp, [7],)

DI DLD &R
(2) g,r € QITXL
d(g,r) = lg —rlp
LBE, dIEQ LOEMBIKTH S Z L ETE.
(X, d) ZiEiE2Em, B C X Z2PHEA LT 5.
(1)
Gn={$€X‘pE(x)<%}

FFRATH L I L2mt. (pgp lZ2W TR 107 2R X))
(%naGn:E?%%:k%%ﬁ.
a v Ry MEEEERIZ S TH B LRI
E%ROWDESE, [ FE—-RZE5HRETS. £

Ly={(zy |z €E y=f(z)} CR

a7 b eoIE, fIERTH B I L ERE.
R DM EAS E, BLXOC ZUTDOLIITED 3.

Ey =10,1]

1 2
E1=E0—(§7§>

1 2
Ey=E1—|c,c | — Z,§
9°9 9°9

MU, B,y O#FXE % 3 %5 Lk 1/3 08 8 oBIKE 2D o<
AbNBEE 1/3" OBKEOMESE B, &L,

C= OrlencR

LT3, ClEAY b —LESE JIEND.

(1) C BHSEATH B L 2Td,

(2) C BABTH S T L &TA

(3) C B5EAMEA, Thbb O =C Th5 I LERE.
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(4) FRIXM [0,1) Oz IR L, 2D 2 EREE%E 0,t1,1,,.

CLL, b =2t b
B<.

f(.??) = O, bl,bg, . (3 iﬁ,ﬁﬁﬁ)
E92L f131]0,1) 225 C ~DHRGHRTH S Z L2RE.
118. BHEfEZERIC B W TR ERE.
(1) BT 3 5l a—> —%ITH 5.
(2) a—>—SFFERTH 3.

2)
(3) a—>—FIERENEZ D UL, ZOERMITICRT 5.
119. RIZ5EMTH 5 2 & 2mt.
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i 1HZEE]

R™ OfitHiE, FlIcZ EbohwhrED, 2—7 Yy FEEHICEDEEZZ2HD LT 3.
(L3> T ROMMIZ, FIcZ EbonhrED, 22—y FlEEHICX D EZ 2D L
35.)

3.1 (HHZEEDOESR

[E# 3.1.1] A X OFIEADOE O HRD 3 O0&M2HTEE, O3 X i
MEEDZ L, (X, 0) ZHHERE VS . £, LIELIE, 0D L% X ofiffl &
k&

i)PeO, Xe0
(11) 01,02 eO t[:%biOlmOg e O.
(iii) 0, €0 ()\ S A) olX )\LGJAOA e 0.

O Dz X OREGE ).

£ 3.1.2] X ZHEA L L, X ODETEEGTE O, O BZNZNAM T, To ZED S
E9%. 01 CO; THDEE, MM Ty 3H Ty & VIR, E72id, (i Ty 1362 1o &
bggb)kb)OT, T < Ty EhHhobT.

al=E

120. %% 3.1.1 ® (ii) 3R> (ii") LFHfETH 2 Z & 2RE.
(i) ABRE (1R ) OGO IETRTIIHEATSH 5.
121. (X,d) ZEEEE2EME L §%. X O (EF 2.1.22 DEKD) FHEEG2EK O, T4abb,

35

O={0CX |fEEBDzcOIXNLT, H%e>0DHFELT, U(z,e) CO %3}
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123

124

125

126

127.

128

129.

130

3.2

X X IChHZED 5 T & Z2RE

COMMHEEEDOED ZAMHE ). B Z b S RnnE D HEEZER % A2
MEasE S IHHOTDLMMHEEZS.

/ﬁ—lﬁb ~N

fAH?

22. RIC2—2 Yy FEEE» S EE 22 52%. Ay = (-1— 14 +) &F
%&?%EAnZPLHk&%:&%%@.

N J
X ERERLET S MEAP(X) 1 X IhiHzED 2 2 LE2RY
ZOfitH%E X OB E VS .

X EEOLTZ. 0={0, X} ¥ X IcfitEED B 2 L ERE.
ZDfMzEEMAH L.

. MESEREZER (R 81 Ch 2 o N BEMEZER) IS8 VT, BEEED E © 2 A iH I3 HEE
i E 39 % &L z2RH,
CRIEBWTO={ACR|A° BAREA} U} T2, O3 RIMHZED
%2 L ETE.

COfifHZE R DY Y AF—fitHE v 9.

45 {0,1} DT XRTOMMEZET X.

i oiRey < BIEFORE (B 1.7.1) 2AkT I LznE

Ftr X OERONMIZ, BAEMHX DR, BEBMHL DIV & E2Re.

. ROLT oMM 2 TR L. BENMH, ¥ A¥F—(i, 2—27Y v FifgEo
T 2P, BEBLAH.

EiE=)

£ 3.2.1)] X ZfrfHZ2=fE 4 5.

F C

Xﬁ%X@%%éfﬁ”ﬁ%Y@ﬁ%é.

)

131

- X ZAHZER E T B,
F={F|FiX oM}

LFBEE RPEYIIO I ERRE.
(1) e F, X e F.
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(2) Fi,Fhe FRSIEFUF, € F.
(3) FLeO(AeN) 5B 0 FLeO.

132. 46 X WWESMMHB X OMBMNHEZ S 272 L &, BIEARZNETNED L) &b
D>,

133. RICFVAXF—iMHZ 527 &, FERIZED L) b D).

134. Rica—7Vy FIHMDOED 2z 527 L &, [a,b], [a,0) FHAEAETHZ Z
LR

135. F, (n € N) IZEIEATH 523, ﬁf*u%%éfu&wwéﬁﬁ;.

136. BHAEZ2MIC %mfi<—ﬁ#6&% ARHAEATH S I L 2RE.

3.3 EFER
[E#% 3.3.1] (X,0) ZhifHZEM e T 3.

1. JB/\%/E:\UCXZI)“':T:CEXOD;@%"C?)%<:>xEOCUkt&%X@Eﬁ =0
753?—7'—7(“@“%

2. OB U, (0) ={U | U ixz D5} % 2 OWHR LS.

3. kln“).
UO) = {Us(0)},ex & X DGR ET.

(£# 3.3.2] (X,0) Z2MMfZEEE L, U(O) = {Up},ex 2 X DIEHERET S, &
Mre XL, X OFTEEDEY, BEZoNMUTOFEE2ALLTEE, KV =
Votiex % X OEREHERE V.

(i) Vo CU, (V€ X).
(il) VU €U, ITNL, VCU &%BV eV, BWHFET 5.

[ 3.3.3] X 2HALT2. Kz e X ITHL, X DEDHEADETRVET U
BEZ SN T OFM (CNZEHROAE VL)) ZAITEE U = {Uy}, o 135E
H X OHERTHD EV.

W Uel, m5iEzecl.
(i) UV eld, 513UNV €lU,.
(i) U eU,, UCV %553V elU,

1 Uy DD EADETHEVIRTH B U, D L) ZETHB. TRTHRVEDTES) OIF, Thb
L0&U, £\ ZETRAG. (SDBAIE (1) 25 0 €U, &7 508
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(iv) VU eUpy WNL,2eVCU %2V THoT,VyeVIikowT Vel Lt
X)L DODVHEET B.

(%7 3.3.4) X 2HEHET3. Kz e X ITHL, X DETHEADETROEY, B3
AN FORM (N2 HALRHERORHE V) 2ALTEE BV = {Vo},cy &
BEH5 X OERFHEZRTHS L),

() UeV, zoldzel.

(i) UV eV, 56 EW CcUNV £%52X5% W eV, DBIFET 3.

(ili) VU eV I L,z e VCU %2V TH-T, Vye VIl Vel kb
£ BLDOVHEET 5.

=]

137. frAHZEM (X, O) DiitE% U(O) 1ZAHERDO R (FEF 3.3.3) Z AT I L 2Rt

138. X ZfifHZEM, O # X OESG LT 2. COLE, REDz €O ITHL T, 03z
DFFHETH S 2 LERE,

139. V MM ZER (X, O) OBEARLEHE R THIUL, V IZEAEFRORNH (E# 3.3.4)
ZHRIT LRI,

140. X 2HALEL, V= {Vo},ex B X OIAEHER (EK334) THDHLTE. XD
HatEADRE OW) %

oV)={0|0cCX,Vexe0,3U €V, s.t. U C O}

LIEDD. ZEDEOWV) I X OiHTH 2 Z LERE.

141 X 2REE L, V={Vo},cx, V = {(Vi},ex B X DIEERLEHERTHZ LT 5. T
BDze X IiZo2wTV, c V., thtuf, OV) c OV, THb b OV) o
DR O(V') K D5 Z L 2R,

142, X 2HAE L, V= {Vo},ex B X DEREHFRTHZLT2. ZOLEV IFUM
22 (X, O(V)) DEREFRTH 2 2 L 2RE.

143. V DMiHZEH (X, O) OEAREF R TH UL, [ 140 TEF 200 O(V) I3b &
DR O EFEL W, ThbE OV)=0 ThHs I LRt
ELIZOU0)=0TH%.

144. FORI 142 128 VT, 5V = U(O(V)) BT LLRZL A, Thbb Vid
BTLY (X,00)) DEHEREERS R,V EUOW)) & DBIRICOWTEE
XK.

145. X ZHlEEME T2, 2 € X 0 e BtFRE%E U, L EHEREEZ U, £T5. T



3.4 TR, SHEE, PHOL

39

146.

147.
148.

149.

150.

3.4

bbb
U, = {U(z,e) | e >0}, U ={U(z,1/n) | neN}.

COLEU= (U}, BEOU = (U}, BEAIHRONIEE 27T 2 &
2R, FRINGDED BUMIFFEL NI E2RE,
L= (x17x2)7y = (ylryQ) € R? I L 58K d(x,y),d'(a:,y) z

d(z,y) = /(x1 — y1)? + (22 — y2)?
d'(x,y) = max {|z1 — y1|,|r2 — y2}

TED 3.

(1) d,d 1Z R? LoMHEEEE L2 22T L, ZNZHICHT % e BFZKUR
XK.

(2) 2OXTODHHEOED BZMMHIFFEL W LERE.

RICEH, M, Y A X —fifHz iz L & 202N T 5 U, (0) 2k k.

XZ2HEAELEL,V={Vo},ex B X DEREFEZRTHDE LTS VIBEMAETVU €V,

EVy e UKDV TU eV, ThHhb, 2ALTLEE EREDOU €V, (IfHZM

(X,0V)) OEAGTHL L, T4DL VYV, COV) Ve e X) THLHI L%

e

FHBa € RICNLFEBOWITEAGDE U, 2 U, = {[a,b) | b>a} TEDS &,

U= {U},cp BEA R DERLEFHRTH 2 Z L 2mE. RICIOEALHERDS

EE Bz AR (R,OU)) 2/ N7y 7 ) —EEW) . YIVF YT

Y —EMRICB O TUIEREOXE [, b] ZBEG»OMEATH S 2 L2RE.

YNVTF Y7 ) —EROMHE =7 v FiEEED S & % 26 HIE ED & 2520,

&L, Sha8, Fe

X iz, A2 X OWMTEEET 5.
[([E#% 3.4.1] AlCEEFNS X OREGRAEOLTHZ U LT 5.

U={0|0CA 0 X DRtEs}

IDLE A =UUZ ADNID 2 IFNZLE )
[ 3.4.2] A OHHENS A DWNE%Z A DIRE VL A® LEHL . Thbt A° = (A9)°.

[5E7% 3.4.3) A DOWNEIC LB IF VS B E2 A DERE L WY . BRSO
ZADFHRE VG, AT LB Thbb AT = (40U A°)°
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[ 3.44) 2 ALT2. 2cUCAERDZE IR DEHEU PHFHETDIEE, ¢
X ADHNKRTH D L) . ADRIES A DNRZ A DI E VY.

[E4 3.4.5] Az&4 X OMHEARKOLTHEEZ F £§ 2.
F={F|FcCA FixX oM#a}

CDOEEA=nNF 2 ADHOLE V). ADHEZ A* Lt EL LV H 5.
[iE£7% 3.4.6] B% X OEHELS LTS ADBTHLEXAIZBTHETHSL EWL

>

I, ERICA=X thrEE ARWETHE LV,
[E# 3.4.7] (A)°'=0ThH2LE ARBBTHL LY.

[FlRE

151. A DNEFIF A DN EHRDOELETHD Z L, A DN A D EBERDOELETH
2L RRE.

152. ADHEBIZ A ICEENIHELGD ) b, WEMRICEHL TRRDOODTHSL I L%
.

153. A DBEIFZ A 25 0HEAD I L, BEHRICEL RO D THL Z L%
.

154 € XBADHR S UNA=0E%k2 xDitE U BHFET 5.

155. x € X W A DR & o DIEZDEFE U IZOWT, UNA DD UNAC £ (.

156. 1€ A< xid ADHMELRERNS © 2 OEEOUEFHF U o0 TUNA#).

157. RIC, &, YU ARX—, 2—=27 U v F, VL7 v 7)) —Ef, iz RS &
E, ZNZUIOVTUL T DOETEADNHE L V2 KD K.

{0}, (0,1), (0,1], [0,1), [0,1], Q, R

158. KHIE L FAUSFEEI L, IEL < Uil 22607 &.
(1) AcB= A°C B°
(2) (ANnB)’ = A°NnB°
(3) (UAy)? =UAS
(4) (A9)" = A°
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160. XHSE L FAULFEEB L, IEL < 2 Uiz 2607 &
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(2) (AUB)* = A*U B®
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161.
162.

163.

164.

165.

166.

167.

3.5

(4) (A%)" = A°

(U A" = U A% IFIE L \»?

A, B,C ZiHZEM X OfnEs e 35 ACBCCTHoT, Al BT, Bl
C THETH2%61E, Al C THETHS Z Lzt

2 XL —7 ) v FEBRZICEWT, LTOKHETEGONTE L VP %k
O X,
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(5) {(z1,22) | 21 =a+b,xy =a®>+b* (Ja>0,3b>0)}
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TR I EZRE. WA AL C Ay C ... DEEIZE D 27

LR 166 &M% 2 & 2R 164 DZEE X ORI Y 2 F —fitH 2 w7 24
IZOWTEZ K.

RI DR

[E# 3.5.1] X ZMMHEMET2. X 0midl {z,)} 2o € X IKINHT 2 ©x DT
BOWFEUICHNL, HE2EHRBN e NDBHFEL, n >N %63z, cU k3.
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168. V #iHZE[E X OFEARHERE TS, 2oL ERIFFEMTH % Z &L 2nt.

(1) lim z, ==

n—oo

2) YV eV, IKHL, BZHRMN e NBEEL, n> N %5513 2, €V £5 5.
169. BEMHEDOE R, £D X9 RRFIURT 2 0. BEENIHDEGE X E S 2.
170. (1) R OWHHES A DE4 TEHOHIEH S 2 2 EETH 2 L Fi1c A NS
ThBETZIETRICHMEED S 2 L0k S 2 L E2RE,
(2) R Iz Foffil % v &5, RO EHI ORI % KD k|

—xn—Q;mn—17 T = 0, To = a € R

.. 1
11. I‘nzl—f—m, $1:1

i. ¢, =

36 747 —DYE
3.7 EHREREENAE

[E# 3.7.1] (X,0) #{iMHZEM, AC X #28AHEELET 2. ADHDTERK O %
O4={AN0O |0 €0}

EEDDE, Oy ZADNMERS. ZOMHZ X 12X 2 A DHKHA E V.
DL ZEZ R DB 7 A IS 2 AU TR 2R & A7z & &, S22 L v 9.
[s£%% 3.7.2) X,V Z{itHZ=mE 335,

BRI X ->YPrRze X THETH S ((i:)ff(x) €Y DIEEDEREV ICHLT, 2D
S U BSEEE LT f(U) CV ER D,

X DORETORTHBTH S LS fIIHEHKTH S, HDH VI fIEHGER THE L.

(&% 3.7.3) MHEHOMOER f: X — Y 13RD 2 DDEM% AT & FRMEHS
FFAMHERTH S L.

(i) f 3Bt
(i) f, f~H i E bicdie

MAHZER XY ORICHMHESESEAET 2 S X LY ZHEMETH S, MM HETSH
5L EWVT.
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172.
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174.

175.
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178.

179.
180.

181.

EF 371D O BMHTH S L 2RE.

X,Y ZAMHZ%ER, U,V 220N XY OEREHEREL, f: X - Y 258H¢E
T2, XD 25MIFFAMTH % L ERE.

(1) f 235z € X T

(2) YV € Vi) IENL, 2 U c U, BHFELT fU)CV L% 3

BE X M Ty, Ty 2o HZERZ Z2NEFN X, Xo £ 95, 2L SEHE
BBRI1d: X1 — Xo D%l & 70 2 5:F 2 B854 K.

X %R, A C X 280 EGET 5. A ORI, &5/ i: A — X B
& 2 5 X ) IS TH 5 2 & 2R

f: X =Y ZHEERET S, XPIELFUIFEEA L, 1EL < 2 Ul fl %z 28
.

(1) O C X BBEAES1E f(O) CY bHEATH 3.

(2) FC X DHEAGRSIX f(F)CY bHHEATH 5.

X ICEEMHEBIZ Vo TR EE, B f: X — R IPEFEICR S 72D DFEMEZEK
O X, X ICHENIHZ Wi s &89 .

RICHFY 2 ¥ —fiflz iz, ROGH f: R — R OliftE 2 i~ k.
(1) frZHEADL Z

(2) f(z)=e"

(3) f(x) =cosz

X ZAAHZEM, AC BC X 20 %EALT 5. RerRy.

(1) B SEHEA DD B OMMMMT A28 B OBIEAL51E, Alx X OFEAT
bH5.

(2) B 255G > B OMMAET A2 B OFiEGR51E, A1 X OBEAT
b5,

R OIBFEA (1,2] 1& R OBHEA T Z2\003, #5322 (0,2] DBEAETH 5.

Mn(R) ZEn x n I REDLTEELET S, A= (a;j) € Ma(R) D/ VA ||A]]

Z A= /3, 04 Kk hEDB.

(1) A,B € M,(R) iIcxfL, d(A,B) = ||A - B|| £E® 5 &, dix M,(R) Lo
HERIB T 5 2 LR

(2) ZOEEECHAZ VI EE ML (R) & R ZFAMTH 2 2 & 2mE.

M, (R) (2 LD 180 Oz % Vi1 3.

(1) 780wt L 2 04750502 MG S & 2 B8 det: M, (R) — RIGHEFETH 2 Z &
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IR
(2) GL,(R) = {A | det(A) # 0} 12 M, (R) OTELBIEATH S 2 & 2T,
(3) GL,(R) IZHIHZ 115, det: GL,(R) — R IZEHTH 3 2 & 2me.
(4) SL,(R) = {A | det(A) =1} X GL,(R) DHEATH 2 2 & %R,
182. BHIXMH (0,1) I R 26 OMXHZ VWL &, (0,1) & RIFFEHTH 2 2 L E2RE.
183. FEMRT ={z |2>0} CRELVHM S = {(z,y) |2* +y? =1} CR* 1L 2
NEAHIEZ 0D, G [ RY — §1 % f(2) = (cos 22, sin 22 ) TiiEw
%L, fRHkE A 2R TH 2 DFMHEHRTIE RN & Z2RE.
184, MFEANS [ R — R2 ThoT, f AR B f(R) ~ORMERIC 6720 X 3
RBIEZT L. 2L f(R) 123 R? 205 ofxfilz2 iz,
185. M EMIZAMTH 2.
186. fitHZ=EM] X & YV FHHTH S L L, @B R - X - Y &£ ¢g:Y — X T,
gof=Idy, fog=Idy ER2bDPEFET S Z LIZFAMTH 2.
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38.1 fItHOEELEER

(3% 3.8.1] X 2%#£A4LT 2. BC P(X) L, BE&Liilecoltbdis, 7o
%t BOIGHHES L5 X9 RERFOMMHE B AEET 20 L v O(B) TRT.
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(0 HDEEDIESIIZEEATH D, HDVIFZHIFHRT 2.)
[[# 3.8.3] (X,0) Z2MMHEMETZ. BC OO DHERETH 2 < B DA REDIT
DIFERT L L TRINZEARERD O DHELE LS.
(0 fHDOEADILEI T 1E LM X LHHRT 2)

il

187. X 2B EL, 02 X OfilHE§5. CDLZ QOA b X ofilleEnsl Ltz
Gy
188. BZHEL X OMBEADOBHEL TS, ZDOLE BIX, BOERT 2MM OB) i

HThHsr I Lzt
189. B 254 X OB HEGOBLE T 5. B 2L § 2 68H1%, FETHULX, —ERNT
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b5,
190. B z44 X OEPEGOBELE T 5. XD 3 FEHFIFFAETH 2 Z L 2Ry,
(1) B %, BDOHERT 20480 O(B) D TH 5
(2) BxBFELE T2 X ONMHIEAET S
(3) BIEXRD 2 F&th% Al T
i fTEDzec X ITHL,2€0 %% O cBOBHFIETS
ii. 01,0, € BRI, TBD 2O NO, ITRL,2€0C O, N0y L
%50 € BBHETS.
191. F7AHZRMI D EEARBAGE RIIBHEE & 7 5 2 L 2Rt

3.8.2 M&UMBEEM

sk 3.8.4] (X,0x), (Y,Oy) ZHMZM & T 5. HEES X x YV I, 0 EaD%
B={UxV|UE€cOx,VecOy} ML T 20z 0N 0HERE X &Y OER
%Fﬁﬁ&b)‘ﬁ.

["E#% 3.8.5]) {(X,\,O,\)}/\EA ZOMHZER OB E § 5. [EREE é\HAeAXA 2, eSS

DI
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HEHLEREAL CADPFEL T ANEL 26X Ay € Oy,
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2B L 2 M (2 O Z R E L 9) 2 LR % E B (X O} s
DR % 72 12T & 2 R L v )

(278 3.8.6] {(Xx,0n)} cp ZUAHZEBOME L 2. IEZM [T, o) X 12, H2HH
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AEA

O)\ c O)\}

% 1 AT AUMIZERIZ IR {(Xx, Ox)}yep PRATRIE VS
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192. % 3.8.4 B L 3.8.5 0 BIxf 190 D% A7 2 L 2TE.

193 E% 385 ICBWT A = {1,2} TH2 L F, ZOMKTOEBERM [[heqr 0 Xa
&, EE 3.8.4 OFIRTOEMZEN X1 x Xo FFAMTHZ 2 & 2RE.

194. X =[] cn Xa ZIERZER, 72 X — X\ 2HHENRHE LT 5.
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(1) EREEMOMMHIE, 2 TO N e AR L 7y, 258 & 7% 2 X 9 7%, IO
TH5HI LRI,

(2) 7y EHHEHRTH 2 2 L E2RE.

(3) mA DHHEMR L3 5w X ) Rl R 2T k.

(4) A ZMAHZEMET S, B f: A — X 58t TH 5 720 D& e
TONIN L myof: A= X, Dl 252 LTH 3.

(5) A ZMAHZEME L, % X € AT LEFHRER fr: A — X\ BEZ6NT0»5
ET5. COLEMHBER f: A—- X T, 2TDNICKHL myof=f\ 2RI
THOWLLEOEDHEET 2 L 2RE.

195. X = [Tycp Xa ZALAEAL ix: Xo — X ZERERNEEEHRE T 2.

(1) PEAHFIDMAR L, 2 TDO XN € AISHL iy 2586t L 72 % X 9 %4, IO TH
3 EERE.

(2) in BHEERPOHERTH 5 Z L 2mH.

(3) A ZMAMHEMET S, BB, f: X — ADHEBTH 570 DLEHDEMFITE
TDONIRL foiyn: Xy — AV ERSLIETHS.

(4) A ZOAHZERE L, & X € AR LEfEHR f: X\ - APEZo0nT03
95 COLEHEGER 1 X - AT, BETOANICKHL foiy=f\ ZAE
THOWLEOEDHFET S E2RE.

196. R? £ R x RIZMAHTH 3.

197. X, Y ZAiHZEM E T 5.

W U={U},V={V)}BZRENX, Y DEREHERTHZ L E, W, =
{UxV|U€eU,VeV,} EBTIE, (W, | RERZEM X x Y OHEAL
BRERD I EERE.

2) ACX,BCY zZzHuaEaLT s HEHEEM X XY ofaHEEGE LT
AXB=AXxBThoILt%5E. LELALZAD X ITBI3HEA L
BOY IZBJ 2 B OBEMBTH 3.

198. X, Y, Z ZPitHAEME T2, EREM X xY 226 Z DGR f: X xY — ZH
H(z,y) € X xY Tl TH 5 70 DMEAIFEMI f(x,y) € Z DILEDER
WIS LT,z DB U &y DWEHEV BDEEL T FUXV)CW LRBILET
H5.

199. X, Y, Z ZHiMH%EM, f: X xY — Z ZEBEZEME X xY 56 Z ~0#ifiEG &
T2, Mae XITHNL, BB fo: Y - Z% f.(y) = fla,y) ICEVEET B L, f,
LHH R TH B T LR,
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200. KOGHIZOTNLMEFETH 2 = L 2RE. 2E LR =R\ {0} TH 3.

201.

202.

203.
204.

(1)RXR—+>R (2) R——=R
W W Y W
(a,b)—=a+b at——->—a
(3) R* x RX —= RX (4) RX — > RX
W W W W
(a,b) ————ab ar——sa"?
ROGHIZT TN O EGTH 5 2 & 2K,
(1) GL,(R) x GL,(R) —— GL,(R)
W W
(A, B)t AB

W w
Apb—s A1

— iz, B G MAHZERTH D, BB X OWIiE L 2 ERERTH L L E, G %
PWAHREEE 9

SL,(R) 1 GL,(R) DFHEATH 2 LB LW, MO THLZ I L2 RE. 2D X
Vb DEEEIREE V).

TG IR Z WL L MEBEC 2 5.
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HHIEERE.

(1) TI, X; RS {fn} 23 f € [[, X; IR 3

(2) HFrxelllBWT nlg%o fu(z) = f(z) TH 3

205. X # R LD/ VA2, X* #Z DR EL, A2 X ORKET 3.

(1) *Z7 b2 E LT Hom(X,R) 2 [], ., Hom(RA\,R) 2 [T, 4, R & A
Fl—flEn s 2 LzrRe.

(2) EOR—BUZED X* C [ \ca R EAT, X ICEBEZEM [\ R 225 DN
itz VNS, fe X* e>0, HRETHESG F C X ITHL, X* offnEs
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zeF

ICEDEDS . ZDEE
{U(f,e,F)|e>0,FC X 3HR%ES]}

i3 f DEREFRTH S Z L 2mt,
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206. 2 Hi0 57 BEA X, = {0,112, dn(0,1) = 1 TEF 2 (BEW) FilER 5 A4, R
BEX =], X, 2E25.
(1) 2= (zpn),y=(yn) € X ITHL d(z,y) e R %
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(.T,y) 7; m 1—|—dn(xn7yn)

TEDDE,dIF X Lo TH S L 2nt.
(2) ZOHEBEDED H0H L ERMVAHIZEL W & 2R,
(3) TofMHIC kY, X d58aAdifl, a7 PEMI?TTH S I EERE.
(4) TORMICE D, X i3h v b —LEA (] 117) EFAMICAR 2 2 & 2RY.

3.8.3 ZF{b{utd

(i3 3.8.7] (X,Ox) 2%, Y 280, f: X — Y 2GR 5. Y OWsE
ol
O = {O cCY | f_l(O) S Ox}
Y SRE A B, CORE 12k 550 & v, BRZER (YV,00) % [ 1ok 3
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[£# 3.8.8] BAfR ~ ZfrHZEM X EORIMEBIRE 5. BEA X/~ 12, HARGRHEE
7 X — X/~ IC K 2FAUMH 2 5 2 72 O %2 [AERIfR ~ I K 2622 & v ).

[5£3% 3.8.9] X ZAiMHZEM, A C X 228 THRWIEOEMET 2. AxAC X xX 04
B9 % [AMEBGR (FIRE 212) 1 X 2 il %2322 A %2 — s 222 & v, X/A
LEL
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f RS LEHRE NS,
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207. %3 3.8.7 D Op IiMHTH B 2 L ERE.

208. EF 3.8.7 T, f Ik 2HELAMMNIZ, f 2HFICT 2RMOMMTH 5 2 L Z2RE.

209. X\Y,Z 202/, f: X - Y 25 (b5HET5. COLEFRg: Y — Z Hylt
HTHDLDDBEAIEM T gof: X - ZHEETHE L TH 3.



3.8 iRk

49

210. X,Y ZAAH2%ER, f: X — Y 2k feie U BE3B 058 f: X - Y %%
Z5.
(1) f i3 ThH s 2 &E2RE.
(2) f2HGHRE S fIZFAMEGHRTH 2 L 2R,

211. N ICHENHZ Witsd . N EPHIXRE T = [0,1] OERZERM N x I 1280 THEy 22

N x {0} 2o T o N 2 2[HH» 5 R2 ~DE4
f:NxI/Nx{0} —R?

%z, f([n,t]) = (nt,1 —t) ICK D ED S (welldefined 227). TD L ZF f Lz 4
HETH 275, AHERTIE R,
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214.
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2011 FEHEN

XZ2HEE ACX ZRBTROVETEEGEL, AXACX x X DERTE X LD
FERfRZ ~ £ 9%, COL& 2~ye o=y Fhl3aoyc A THEHIL%E
M. £, CORMERBRICEATEESIZED LI LD,

X 288 Y Z2HFPEEGETS. f,ge YXITHL fgg(i)fo € X: f(x) <g(x)
LERLELEE, BB <ZYX LoOIEFERTH 2 2 L 2RE.

E£H{0, 1} IHEED, 2FDH 0< 1 LI EFEZ VNS, X ZHEALL, 2% 1,
213 OEfFZ\V»its. 20 & SR 21 DG/ x: P(X) — 2% BIFEFZHE>S 2
xR, 2L P(X) KIFAEBERTIHT 2w g (I 45).

X #8848, (YV,dy) 220N, FIX,Y) 2 X 5 Y ~NOG&REKOLTHEAL
T3, foe F(X,Y) &, e>0IcHL,

Ulfore) = {f € F(X.Y)

sup dy ((2), fo(w)) < }

reX

EBL. & fo e FIX,)Y) KL, F(X,)Y) ODBIEEDIE V) & Vi, =
{U(fo,e) | e >0} LEDBE, RV = {V,} BEAEHERONMEZ AT Z
LERE.

PZIEFHEA X CP LT3 fEDr e X &, EED y e Ply > x) ITH
L,ye X &2 & X % upperset L9, ¥, BV 2z X &, {TED
yeEPy<z)ItNL,ye X th5LE X % lower set &\ 7).

X 2% upper set % 51X X 1% lower set 2> ?

P2EREFEAGLETS. M [P - P2, EfED e PICNL, 2 < f(z) %
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6.1 BIHEAARFE

1999
i) F(ANB) G f(A) N f(B) &% 2H%dB~ k.
i) AZ X DEDOMTHERE(ASX) 9%, ZOLE f: X - ATHREELS

Bl fE.

D) AZTESES BEAREAL TS, COLE AUBBTHEACAL L
T, B LANB=0 LT 3.

i) A BZMEEALTS. COLE AUB BAEEAICHS Z LETE. 15

LANB=0t75%.
(3] AohEa P(A) & 24 ={f|f: A— {0,1}} 13 16 LIS d 2 2 & 2734

RD> A BTHH max A, min A, max B, min B 3FET 5 LT 5.
i) ACB%56IEmaxA <maxB 7?2 minA >minB &% %I LZRYE.

i) WD o2, T4H5 maxA < maxB 72 minA > min B % 5 (£

ACB tk5h.
RDOADPXRDELSD L Z max A, min A,sup A,inf A 2K K.
i) A=(0,1].
i) A={L +1|m,neN}
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(6] f: X — X T f328Th 2%, ¥l &7 5 il % fE
) X 2AEES A% X OWSESLTE. COLE ADAEEATX - AN
AIREE L 7 B0 % 1.
i) Nx NIZA[EERICRS 2 L 2nt.

N AT & R RAE,

[9]

£9%.
i) sup A 2R K. (Ko 28R HFHFT.)
ii) max A,min A,inf A 23R X, (FLIFTIW)

FHF {a,} DUHIIT lim a, =a >0 CTHET DL, H2HF ng € N
ELT,n>ngoifa, >0L8%5%ZE2TY.

2002
R TR
i) AABZUHESG ANB=0t32%. ZOLE AUB bHH.
i) X Z2IRHES AZWRES ACX LT3, ZOLE X - AbInRE

HLks.
iii) X ZIFnEES, AZWHEHES ACX L35, ZOLEX L X - ADRE
35 L.
A:{n_l ’ nGN}CR
n
9 5.

i) max A BFIEL 22 E 2R,
ii) min A,inf A,sup A 2K k. (FLITTLWw)

i) ACBCR &L,

UA:{x€R|Va€AL:5@L xZa}
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UB:{mER|Vb€BCC5®LLbe}

ZENZNA BOLEREKRETE, Z0LE Uy DU 2L, supA <
sup B Z/R ¥,

i) A, CR, A=U> A, 3ERTHS LT3,
B={supA,|neN}CR&EFTE, ZDEZsupAITBDOERTHALIL
KO supBlE ADLERTHZLZ E%RRL, supA=supB ZR¥,

[14] F851 {a,}, {b} 23E HIWHFIT lim a, =a, lim b, =b,a>bTH2ET

n—oo n—oo

2L, H5FF g eENBTFEL T, n>ng BmoiXa, >b, L5 LZTYE.

2003
ROGHEDSIE L HULAI L, B> T o Kbl 2 52 K.
D) f: X — X DA S IZRETH 3.
i) f: X >Y 25, X =AUB,Y=CUDTf(A)CC, f(B)CD t¥5.
f:A—=C, f: B> DW»PHFZLIE f: X >V ITHHIHTH 3.

16| i) X Z2WHELS A% X OWDEELETE. COLEAVHELSTX - AW
AIRES & 72 0% fE.
i) Nx N IZA[SEAICE S 2 L 2Rt

REWBOTIH X,
Ve e R,dJy e R {x +y > 0}
—1)" 1
A:{( ) + — ‘ n,mEN}CR
n m

£9%.
D) inf A %23k k. (ke 5iEfE b ET)
ii) min A, max A,sup A 2R K. (BFELZTFTIW))
A, BCR%%Thw, LicHRAHIESGLL, ABCR%

={ab|la€ A be B}

WL DED .
EEDac AIZOWTa>0, 2OEEDOE BIZOWTH>0ThHhbETS.
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i) sup AB <supA-sup B Z/¥.
ii) sup AB =sup A -sup B Z/¥.

FHIIDIHTITHIUL, HRTH B T L 2RE,

2005

) f: X ->Y 25% A, CY, n=12,... 2Z83EALTE. ZOLER%
.

f_l (ﬂ An) = ﬂf_l(An)

i) B f: X >R EaeRICOVTRERE,

A,B%E%EA it A - BEEGRET S, RO 254 (1), (2) BFAETHE 2 L%
N
(1) i: A— B 354t
(2) EEDOEE X LIEEDOEH f,g: X — AIOVTRERET. Tif =ig &
51X f=ga

N
t

R & R — N DDtz BARIZO &S,

ACRMBROEATHS L E supA,max A, inf A,minAd ZRD L. (FEDARTE
Va.)
i) A={1+1|neN}
i) A={(1+1)" | neN}
iii) A= {sinZ | n € N}

A, CR, n=1,2,... 28OHEE, A= U2 A, 3ERTHZETZ. a, =
inf A, &8 <. KOFERMBEL FAUTTH L, ELL BT SREE 51 X
i) inf A < inf{a,}
i) inf A > inf{a,}
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XY, Z%28E, [ X =Y, q:Y - Z%25HBETE. ROMGEDIE L U ULGEE
BHL, fE-> o Kz 52 k.
) gof: X - Z WL f: X - Y FHENTH 3.
i) gof: X - Z DBHR LG g: Y - Z IZHHTH 5.
iii) gof: X = Z B2 g: Y - ZBHHFLZLIE [ X - YV IZ2NTH 3.

ABEEA p: A — BEGRET B, RO 2505 (1), (2) BRAETHS - L%

R

(1) p: A — B 344

(2) FEROEL X LERDER f,g: B— X IZOWTREALT. Tfop=gop
%ol f=ga

R & R —27Z O OB % BRI O L OfF, 72720 2Z = {21 | | € Z} 1385
BREDLTHEELTS.

ACRMDBROEATHS L E supA, max A, inf AminA ZRKD K. (BFDOATXK
Va.)
i) A={L|neN}
ii) A—ngl (0,1+4)
iii) A= {sinn | n € N}
A BCRZHRALEIESG, ANB#£0 &35, ZDLERDODAFEXZRE.

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

E 7SN L Bl 22T K

) X, Y288, 1 XY 25HE7%. ACX, BCY IZOVWTXRERE.
F(f7H(B)NA)=BnNf(A)

i) X 2868, 1 X > RE2EHRLETE. a e RIZDVTRERY.

o0

Gl <a-N{e

n=1

f(x) <a+%}

i) N &N x N OBMEZS LI E AR,
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1) FHBCH [0,1] & [0,3] ORLEEASSE L\ T & 2R

A BCRAEZECHOCERERESEL LTS, C0L ZRETE

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

keN&ET 3.

. nmw
a, = sin —

k
THZ o285 {a,} D LR limsup a,, & MR liminf a,, Z3K® X.

2008
i) A={(n,n) |[neN}CNxN&ET2. Zot& BANICRHHZES L
ICED, AL NDRENPFELWVI EZRY.
i) A={(i,n) |neN,i=1,2} CNxN&T23. ZDLE BEMLYHE
EBZLICkD, AL NORENPFELWI L2RY,
iii) 2V IZHHESG TRV E2RE,

1) {An},eny ZEAORET S, TR lim A, OEFEEZBRE.

n—oo

i) X 2848, [ X >R, fi: X DR (neN) 2EHETSE. EFEBe>0L
neNIHLES A, C X %

Ane={z |z € X, |fulz) - f(z)] <}

WCEDEDL. TDLEEXRD (a),(b) IZFMETH 5 T & 2Rt
a) € X 2% lim f,(x) = f(x) AT,
b) T € m (h_m An,s)
e>0 \n—oo
i) limsup {(—1)" + 1} ko k. (ko 2@ HIT)
i) A, = [(-1)"+ L2+ 2] cREFTZEE, lim A, 2R &,
i) {an}, {bn} ZHRLEEZIT, a, < b, (Vn € N) AT DL L,
limsupa, = «, liminfb, = 8, A, = [an,b,] C R EEL. DL EZE
(o, ) C lim A, C[a,(3] THB I EZ2RE.
BHEB 2 e CIHL, 2Tz OIEERL, argz Tz OffazET. 7L, fif
I —m<argz <7 DHEPHTEZLS. 7 ||2|]| = Vez LEDD. C DHDHES S



6.1 A

%
St={z]z€C, |l2ll=1}
TEDS. ROBE f 13 ST EOMRMEBIEIC 722 % 20
i) f(z,w) = ||z = wll
i) f(z,w) = |arg(z0)]

2009

RXTHEZ 615 R DOEIHEA X, Y OEORESFZ 0 EDD .
i) X =[0,1], Y =[0,3].
i) X=(0,1), Y =R.
iii) X =(0,1), Y =[0,1].

D) {An},ey ZREOBET 2. Im A, lim A4, OEHZB L.

n—oo n— 00

ii) lim A, C lim A, Zm5~¥.

n—00 n—oo

iii) lim A, C lim A, % 261%%0 &
i) R O DM 0% Ej [11-1]=(0,1) 5.
)XY%xm,fXHY%Q‘{g% Ay C Y 95 Xz
(U ) = U s

AEA > AEA
i) 5% g: R>R % g(z) =22 — 20 TE®S. J g ([2,1-21]) ko X,

n=2

R D722 TR WAREIHEAIIRATLE D 2 & 2R,

MR K 0550 {i} DOICIRT 27513, K IZ 7 V¥ X FADRE%E A7

on
T ERRE.

a ZIEOFEBET . o (Z 10 ERTLL 2L E) ONBURE n T 28 ) 5Tk
bDO%Za, £T5. ROWHEAS {a, | ne N} D ERIZ o THEI LE2RE.

2010
i) y=f(z) Pz =aTHERETHVEZ, AKELE L Tbhr2 k) IcHT. 7L
e-0 i THEL 2 L.
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ii)
R
ETBLE, f()ldz=0THlfE TRV I & 2RE.
[46] KDk HTH 5 FERE.

)NXN
i) A={f:N—={0,1} | f(n) =17 % n € N iZHRMHE}

ROEADHDEHE f: X — Y % BARICHT
i) X =(0,1), Y = (—00,0)
i) X = {(z,y) € R? | max{|z|, |y} =1},
Y ={(z,y) eR? | 2* + > =1}

48| NICHHDNEFZ 5. A CNZETHEOIEIESL TS, ZDL EROEME
FfETH 2 2 Lzmne.
i) AIFERES
ii) max A DWFEET 5.
iii) sup A FET 5.

49| K 2 2MFE, {a,} 2 KOBI, a €K £F5. e €K, e>0ICH L, A(e) CN,
B(e)cK %

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

WX DEDS. 72721 d(a,an) = |a — ay.
) {ap} 23a TR TH L L EED e >0 L Ale) ¥EREATHL T L
ZAfETH 5 2 L 2RE.
i) fEED e > 01 L Be) BARESETH 2% 61E, lim a, =a TH S, &

n—oo

V) DIFIELW2? IELFUSEEBI L, IEL < Ul z 2617 &

2011
50| 1) X, Y ZHELS B CY (i=12...)
DL ZE

RF

WatEer, f: X oY 25T 5.

=1

()



6.1 A

THh5IEERE.
i) 4 f: R—>R % f(z) =sinz TEDS. ZDLZ

(-2 5+30)
n=1
ZRD &

ROEARTETH 2 H% 54,
i) Nx N.
i) § = {[a, f] | 0,8 € Q, < B}

ROEAOMORES f: X — Y 2 BRI .
i) X =[0,1], Y = [-3,5]
i) S'={(z,y) eR? | 2P+ > =1} LT2. ZDLE,
X=5"-{1,0}, Y =R
i) X =Y =N. 2L, fEBDne NIZXL, f(n) #n &% 5HD.

K z 2k, {a,} 2 KDa—> =4 {a; } 2 {a,} DD ET 2. {a;,} »3
INHAI T, klim a;,, = a THHUIL, {a,} DINHITH Y, Z OHfRfEIZ o TH 2 Z
Lzt

A, BCRZHRE, B#ThOEBIEGLL, a=supA, f=infB LT 3.

EHCCRZ
C={zecR| —ze A}

X DEDD. ZDEEIRERE.

i) —alZd COFTHRTH?S.

) IERVCODTATHZ2%0E, —11FADLERTH 5.
iii) inf C' = —a.

¥, 858 DCRZ%
D={ab|a€ A, be B}

WKEDEDD. AEEDac AIZDODWTa>022, EEDbLe BIZOWTHL0T
HbHEE, R2RE.

iv) af lZ3 D DTHRTH .

v) af =inf D.
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2012
A, BCRE&HRE, Thoilnhatds £#4C,DCR %

C={a—beR|ac A, be B}
D={deR|1/de A}

WCEDED .

) fEEDac AIINL, 20 BBHEL T, a<bPRHIDETEH. 2D
& Z,

a) sup A < sup B Z7/~"E.
b) inf A <inf B IR D 220 ? OO GIFFEHL ) D il wie 6
ER B2 2T K

ii) supC =sup A —inf B Z/"¥.

i) inf{Ja] |0 £ a€ A} > 0451, D EHRTH S LT,

iv) DDERLGIE, inf{la] |0£ac A} >0 EH20? ZH)LGIFEEHL, %
I ThHVESIIRHZZEET XK.

v) infA>0TH%EE, supD =1/inf A Z/R¥E.

F f:NxN->N%

3l-1 <3 mEl 2) m HIEL
f(l,m) = 2

3i-1 (3 - % _ 1) m DK

ICXDEDB L, fIIRHETH S 2 L ETE.

XY, Z%2%8, 0. X Y 254 LT 2.
1) R pu: Map(Z,X) — Map(Z,Y) Z p.(f) = o f TEDS. ¢ D3HEH
51, o, DHEETH 2 Z L2 TRE.
i) B o*: Map(Y,Z) — Map(X,2) % o*(f) = fop TEDS. o B4k
5IF, o* IFHHTH D Z L ERE.

X 2HEE Y % X OWNES, f1 X -V 2585 5. ROWHE (%) 2HkT
Y O ES So WFIET S 2 8%, LTORMIC Lo TR, 2721, Y O
FEHAICNL, A=X —A A =Y —A LT3,

(%) Y =So[1/(S6)



6.2 IR

i) S C XIZRL, F(S) = (f(S))° =Y — f(X - S5) L&H3d. ZDLH,
SCTZ6IXF(S)CF(T).

r (ﬁ&-) - s,

iv) F(X)DF*(X)D>---DF*X)D>---

v) So=[) F"(X) £33 L &, F(Sy) = So.
n=1

vi) So Z&tE (%) AT,

6.2 BIHAEAK

1999

RO R O BRMEBISIC 72 % 2>,
i) flz,y) = [z° -y
i) f(z,y) = (z —y)*
iii) f(z,y) = min{1, |z —y|}

X 2O Ld,dy % X FOWEEERE T2,
i) z,y € X IZX L d(x,y) = max{dy (z,y),d2(z,y)} THASNZHHIF X L
DHFBERIEIC 2 2 2 L 2R
i) X 5 A RENEE L LS(A),51(A),00(A) % 2NZN d,dy, do Tito72 A D
BEETH. Tbb
6(A) = sup{d(z,y) | z,y € A}
61(A) = sup{di(z,y) | z,y € A}
d2(A) = sup{da(z,y) | z,y € A}

ZDEEJ(A) = max{6,(A),52(A)} TH 2 LEFE.
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iii) d'(x,y) = min{dy(z,y),do(z,y)} THAONLEEK I ZHTLDH X LD
FEBIBUC 72 2 & IZBR S 2w BREEBIBUC 2 2B L, S w2z —D D%
k.

2000

N = {n|nbin22 k&%ﬁ%ﬁ} L33 NOIL a,b icowT, b<a%
b=ar,z € N=1{1,2,3,---} LEETS. 20L& N OIA, I/, K, MG
ZRo k.

) ARHEAEL, BSCAT BEWHEALTS. COLE A-B L AWHE
2% % A, B OBl fEn.
i) AZEALET 2. P(A) £ 24 1305k 23 2 L E2RY.

0) RHIIER G O EF %2 B, Zorn @ Lemma % E T,
i) A Z2MEFEAGLE L, {Galaer Z2FZ 5. ELEG, BHTHI, A< ud
LEGVCG, L5 ZITGE\ G, DL T S, ZDLE

G=JGx

AEA

BHREC R 5 2 L 2RE.

(6] KOBHUIE R Lo BBEREIC % 5 7.

i) flz,y) = /I]z -y

i) f(z,y) = (z —y)*

X AL L d,dy % X EOHMRKE T2,
i) 7,y € X KL d(z,y) = di(z,y) + da(z,y) THALNLME I X Lo
FREEBIEIC 2 5 Z L 2R,
ii) X DA BZMIESLETS. d,dy,dy Tilto7 A & B OHFHHZOWTRD
AHFEADKD IO & 2RE.

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

iii) EDOAFERTHE S Lkl 2205 &

2002



6.2 IR

pEFEHETS. 042 € ZIZO0T, p¥o 23 pTl fo £7%2% 0 DL EOEER o
Zovp(z) £35%. v,(0) =00 T 3.
T,y ELIZOWT, z<yZuv(x)>v,(y) LERT S (*).
DL E (x) OBIRY, HFRRD AT RE 3DDFRMEICODVBTENEN, Al
THAIFAEH L, A7 3B WHEIIREIZ T K.

(9] i) ABZWHES ANB=0LtT3. ZOLE AUB bHL
il) R EDHWIZED 55 0ETROHKEIZ, £9 9 £< Lo THRELAHIEL
DENZNI ERTE.

) n&EAMET 5. sup{ S | k> n} 23k k.
i) a, = 5 CED SN BHF {a,} 1cOWT limsupa, %Ko &

n

(E5 5 b3k 20T

ROBIFL f 13 R - PRS0 75 2 B>,
i) f(z,y) = 2%+ ¢
i) f(z,y) = (z —y)'*"
i) g: R>RZHHFLTELEZE f(z,y) =]|9(x) — g(y)]

2003
12| i) X Y 2ERET . s,ye X 00T o~y % flo) = fy) LEET
5. 2L ZER ~ ZFAMEEHRTH 2 2 2R,
i) X ={1,2,3,4,5,6}, Y ={1,23} L L, B f: X =Y % f(1) = f(2) =
f3) =1, f(4) = f(5) =2, f(6) =3 TEET % & &, (i) DHEEAFRTOM
EHEDOEAS X/~ = { X, |lv € X} KU ZDRETLEFH .

i) JEFES X T, IATCIITAE L 22\, BATOOAET 2612 %07 X.
i) X ={1,2,3,4,5}, Y ={1,2,3} £ L, X, Y ICHABDOKNCHF %2 AL 5.
RDGM (%) ZATTEIBER f: X - Y Ol LD K.
(x) TfRENTHY, 2 <y THE2EED z,ye X IZ2WT f(z) < f(y) &
5.
i) ko (i) 1I2BWT, & (x) AT EIRER f 13 2d 5.

i) flz,y) = (x—y)® TEBINZBE f 13 R LRI 22 5 0>
i) X 284, di,do % X FOWEBR, a,00 ZIEOEKET S, ZDLF
d(z,y) = ardy(z,y) + asda(z,y) TEREI N HHE d 13 X LORBERIEIC 7
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#
(@)
gl

68

% 0>

(X,d) % Wi, X 5 A, B 2 ThOilnHEa LT 5.
i) AABLEDHITAERLZOIFAUBOERTH S Z L2RE.
ii) d(A,B) =022 ANB=0TbhrHl%22TX.

(X,d) ZBEEEZRR &3 5. X O HRMEDK x1, 29, ..., 2, € X ZFROTES

X —{x1,29,..., 25}

2 X OFEATH S Z L 2RE.

2003
i) [: X >Y Z2B8ETE. oaye X Io0Tz~y % f(o) = fly) EEET
5. 2L EHMR~ ZFEMERRTH 5 Z & 2.
i) X ={1,2,3,4,5,6}, Y = {1,2,3} L L, 5% f: X - Y % f(1) = f(2) =
fB)=1, f(4) = f(5) =2, f(6) =3 TERT 5 L Z, (i) DFEFERFRTOR
HEDOES X/~ = {X, |z € X} RO ZORETLEH .

i) JHFF&EA X T, IAICIZTAE L 202, MATUFEE T 20220 &.
i) X ={1,2,3,4,5}, Y ={1,2,3} £ L, X, Y ICHREKDK/NTIEFZ AtL5.
RDOGM (%) AT EIIBER f: X - Y Oz 0 DT X,
(x) T f3EHTHE. £/ 2 <y THAERED z,y € X 12OV T f(x) <
fly) &% 5.,
i) ko (i) ITBWT, & (x) ZA 7T LI BER f 132D 5D,

JRHAIIER 456 D 5E 3 % B, Zorn ® Lemma %17,

20 i) flz,y) = (z—y)® TEBI N f 13 R _EOMBEEEIBIC % % .
ii) X %%/m&, dl,dg 72 X J:@EE%EB%@, ai,as ’EIE@%%(&@‘% ZDEE
d(z,y) = a1dy(z,y) + agda(v,y) TEHES N B d 13 X LOHERISIC %
3 D>,

21| (X,d) ziERfE2EH e T4, X o GREDO R 21, 20,..., 2, € X ZEROES

X —{x1,29,..., 25}

2 X OFIEATH S Z L 2T,
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2004
22| RICBW2BE~ 2, a~vboa—beZITkDEDD.
i) B ~ IXFAMEBIRTH 2 L R RE
i) £A R/~ ED LI RELGD.

i) X ZIEFEALT2. ae X 122w T X)) ={z]|a<z} T3 Y CX(a)

zED, a—squﬁﬁTLf”&?%& a=sup Y ZRE.
X(a)

i) e é\ft;m HGofleZE T L (PR L RE).
iii) X £ 0 Z2ESGLT2L EBDaec X DWW, a< 1y L% % X DK
IG zo DMFAET % 2 & % Zorn OHFEZE R,

0% 156 %585T1IRARML2AVE ) BbO2EOLTHES
S={{aitien | a; Z0D 1,0, DI H 1 TH2DIZHWRA}
REZD. S BNHESGTHD I LETRE.
i) f(z,y) = (z—y)l® TERIN L% £ 1d R LoMHEBERIBIC % 2 0.
i) f(z,y) =22 +y? CERINZBE f 13 R LRSI 2 0.

iii) X 284, (V,dy) ZHHEM, g X - Y 28 ET2. 2oL Zd(x,2)) =
dy (g9(x),g(x')) TERI NS d 13 X LOEBEBIBIC % % 2~

2005
26| i) P(N) BAHEATEAVWI LEZRYE. 272 L P(N) B NOREELREH 5
b
ii) P(N) o #Ee Pr(N) %

Pr(N)={A|ACN, A FHBREL]

TEDD. ZDOLE PN) BWHELSTH S 2 LE2RE.

27] i) READERE T
i) RIS TR LR DHE 51T &

\;

(28] Zorn OHiEZ VT, R OIS HEA H T, ROKMEZ AT HODBEET S 2k
&R,
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(Gt EED r € RIGERMBED hy,...,h, € H EERBED q1,...,q, € Q% H

N
r = qih1 + g2ho + - + gnhy

ERRROEEBDICEES.

(X,d) Z P2, v,y e X, r,s ZIEOFEHET 5.
i) d(U,(x),Us(y)) > max{d(z,y) —r —s,0} Zt¥. =R L U.(x) 1d 2 ZH0
ET 5 r ORERERT.
i) d(Up(2),Us(y)) =d(z,y) —r—s L d0lzdHIT k.
iii) d(Uq(2),Us(y)) > max{d(z,y) —r — 5,0} L2262 H1F kL.

[30] (X,d) ZHE#EZERE, A, (n =1,2,...), B% X OEIHEALL, A = U2 A,
rn=d(A,,B) £EL. ZDLERDERELTE.

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

2006
X 2ZETHRVEGLETD. G [ X x X > RBSKOEI L~ fA 2 BT LT
5. UTOMIZEA L.

fl. f(z,y) >0 (Vz,y € X)
2. f(z,x)=0 (Vx € X)
3. flz,y) = f(y.2) (Va,y € X)
fa. f(z,2) < f(z,y)+ f(y,2) (Vz,y,2 € X)
) XICBT2MR~ %2, o~y f(r,y) =0Tk DEDZ L, ~ IZFAMERIFRT
HDIEERE.
i) z, 2" y,y e X X220 T,z ~a' 2o y~y %5olE f(x,y) = f(a',y) TH
52 LxRNE.

i) YV &, FAERIR ~ ek 2, X OEAY =X/~ 95, Bfd: Y xY — R
Zd([z],[y]) = flz,y) Kk D EDB L, d 1Y Lo TS 2 2 2R
. RLZL, 2] 1F, z OFEEZH DT

N = {n|n¢in22“(“%%ﬁﬁ§ﬁ} 9% NDOJILa,blcowT, b<a?
b=azr,r € N=1{1,2,3,---} LEKTS. 2D LENORK, RN, WK, Moo
R K.
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71

X%”“‘(“?ZCU)IEF?%%&?“%
= {A|0# ACX, ARIERFE ﬁ%/a} L, S ICEABIRTIETZ
ma. IDLESBRNEGTHL L %f:/?
) X 1%, AEBIRICH L Tk, RIETEBYEA 2R C L 2R

ROBIK f 1 R OB 72 5 2, B2 O TEZ X
i) flz,y) = (z—y)?
i) f(z,y) = |2° - |

2006
X, Y #2%ChVES [ X > Y 25532, UTORMICEZ X

) XICBUZ2BGR~Z, 2~ & f(z)= f(2') KX DED D L, ~ IZFEHEBIFR
THsILERE.

i) X %, FERER ~ 12k 2, X OWHEAX =X/~ 32 B8R [: X Y %
flz]) = f(x) KXW EDB L, fFIFHEHTHZ Z LE2RE. LEL, [2] 1, 2
DFfEEZ H 5D .

i) f: X - Y 232 chiud, f: X - Y ZEHHTH 2 Z LE2RE.

N = {n|n0in22“(“%%ﬁ%§ﬁ} 233 NOJGa,blz2owT, b<a?
b=ar,z € N=1{1,2,3,---} LEHT 2. 20L& NORK, &/, K,
TIPS

X 222 TRVIETFHEA LT 2.
i) S={A[0#ACX, ARSEFRIEA} &L, S ICAFBERTIEFZ
N5 ZOLESFMNELGTHL Z LERE.
i) X %, WEBIRICBI L Tk &, 2P HaEAE2 RO I LERe.

ROBIEL f 13 R _EOMEREBISIC % 57, B2 ST TEZ &
i) f(zy) = (z—y)?
i) f(z,y) =[a® =y’

2007
39| X ZHEALL,d,dy % X LOWERISRE T2,
i) z,y € X ITHL d(z,y) = di(z,y) + do(z,y) THAZ6N 288 d IZ X ED
PREERIRUIC 22 5 2 & 2Rt
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ii) X DA B%ZWMIEALETS. d,dy,dy Tilto7 A L B DHFEECOWTRD
REERDIR DT D T & ZRE.

d(A7B) > dl(A’B) + dZ(Aa B)

iii) FOAEXTHETILD L2280 &

X,V #25ChHVES, £ X Y 25832, DTORICEZ k.

) X ICBU2BB~ %, o~ & f(z) = f(z)) IT&DEDS &, ~ 1Z AR
THDILERE.

i) X %, FERR ~ 1k 2, X OREAX =X/~ 72 58 f: X - Y %
fz]) = f(x) ICX D EDZE, fIIHGTHE I LERE. LEL, [2] 1, =
DFfEEZ H 5D .

i) f: X - Y 232 chiud, f: X - Y ZEHUHTH 2 2 LERE.

1) JENIIER GO EFEE B XK.
ii) Zorn ® Lemma % &7,
iii) JEANIIEE SRS Tl e WIEF G Of 2 2500 &

2008
X AL Ld,do & X LOWHEBSE T 5.
i) z,y € X IZX L d(x,y) = max{dy(z,y),d2(z,y)} THAS6N2HEIZ X L
DEFEERIEIC 2 5 2 L 2.
i) X DAZWIEAELEL(A),01(A),02(A) ZZNZENd,dy,dy Tito7c AD
FEELET S, ZDLE A =max{01(A),5(A)} TH S I Lz2mRE.
iii) d'(z,y) = min{dy(z,y),ds2(z,y)} THZ LN d 1ZHT LS X Lok
HERSBIC 2 2 & I3RS vl BREERIBIC 2 2Bl &, o vl —D>F D%
7.

2009
1) HIREMEFESIERATLDAIET 5 2 L 2R,
i) AREFESIIRNNIEREASTH S 2 & 2Re.
iii) (0,1) C R %ZpXMET 2. EAEP ={AC(0,1)| A#(0,1)} KIFHF%E C
TN EE, PIIFHNWIEFESTIE RV L2,

i) A,B,C 2484, [ A B22YHLET S, COLELHH AxC - BxC
(e
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i) N& NxNORENELWI &E2RE,
iii) N & N x N x NDORENEL I L 2R,

X ZZETHOEALTD. B[ X x X - RBRKOGEM 1 ~ A ZHn7zTET
5. LToMIcEZ X.

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

3. flz,y) = f(y,2) (Vz,y € X)
fa. f(z,2) <max{f(z,y), f(y,2)} (Vx,y,2 € X)

) XICBI2BE~%2 2 ~ye flo,y) =0I1CXDED S L, ~ IZFMEBEFRT
HbHIEERE.

i) o2y, € X 20T,z ~2' DDoy~y %6lE f(r,y) = f(2',y) TH
5 LMY,

iii) YV %, AERR ~ 12X %, X OMEAY =X/~ 9%, BRd: Y xY - R
Zd([z],[y]) = fz,y) ICLDEDS L, dIFY LOWHEREETH S I L 2R
. KL, [2] 1z DFfER.

iv) r>0&92%. ko (Y,d) icBWwT, [y € U, ([z]) 51X U, ([y]) = U, ([2])
TharIllzmyE. L

Ur ([]) = {lz] € Y | d([«], [2]) <}

X [x] € Y Z2Huly &9 288 r DRHBR.
V) r>0E 32, Lo (V,d)ieBwT, 6(U,([z]) <r ThdIrrme. 72
L 6 (Ur ([2]) = sup {d([y], [2]) | [y], [z] € Ur ([2])} IZMEEE.

2010
XY 286, o~ 220N XY LOREBRET 2.
i) X xY I8 28% ~ %,

(z,y) ~ (@) Sz =" Boy~y
€

LEDDE, ~ 13X xY LOMEBIRTH 2 2 L 2Rt
i X=Y =2,

x:x’(ﬁx—x’ﬁiﬁ“@%ﬂb ER (R

y%y’i}fy—y’ 233 THID 2N,

ELEE WERAZLXL/~ 2R XK.
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i) BMEFEATEOIETFESOHZET X,
i) MAICIERFO DR ATOE Rz 22 WIFHFE G OH 2 2515 X
iii) X Z2WFEA, X D A2H08EELT 5. supA I, HETE, —BEWTH
%2 kBN

XY #2%2ThHVES, [ X Y 254 L L,
S={Y",s|Y' CVY,s:Y =X, fos =1y}

Y%,
i) S # 0 T,
i) (Y7,8),(Y",s") € SIERLT

(Y/,S/) S (Y/I7S/I) <:>1/*I C Y// i))o S//’y/ — S/

def

LD L, S BIHFEAI RS T LR R,

i) S IMRMINETFEAIC K S C & 2R,

iv) Zorn ® Lemma Zffi\v, f 2R LGIX G s: Y - X T, fos=1y ¢
25 DDHET 52 ERME.

[49] X 2®ALEL, d; (1=1,2,3,...) % X LOHMEKET 2.
i) & x,ye XITNL {di(z,y) | ieN} CRIZFERTHEL LTS, DL E,
z,y € X ITHNL d(z,y) e R %

d(z,y) = supd;(z,y)

LEDDE, dIFX EOHEEREIC RS 2 L2,
i) z,y e X IZXL d(z,y) e R %

LEDDE, dIFATLY X LOBERBIC AR 2 LIRS v, BREERISIC &
HIE, 56 el —DFO%IT &,

XZBEEL, B#d: X xX >R%

TEDS. neN ET 5.
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i) dix X EomEREBIC R 2 2 L 2mE.
11) Xr = (xl,...,a:n),y: (yl,...,yn) EXn G:i@‘[, dn(m7y) ER’E

n

i=1
EREDDE, dy 13 X" EOMBEBIBIC RS 2 L 2RE.
i) 2 = (z1,...,2n), ¥y = (Y1,---,Yn) € X" ITHL dy(z,y) eR %

di(x,y) = 4{i | i # v}

LEDDBE, dy 13 X" EOWEREEIC RS 2 LERE. EEL, § READ
T .
iv) X ={a,g,h,i,m,n,u} TH»HLE

d7 ((h7 a’7 m7 m7 i?”?g)? (h7 u7m7 m7 Z?”?g))

BIU

d ((h7 a,m,m,i,mn, g)a (ha u, m,m, i, n, g))
xR k.

2011
NICKDBIRTIERF 2 AT, RIAFEG L AS. ZOLE ROMICER X
) BB f:N->ND a<beBBEREDa,beNIZOWT fa) < f(b) Z AT
TET2. ZDLE a< fla) LD IEERE.
i) B f: N — N i) OFMEHREL, DORBHTHEETE. COLE, f
FHSEGHRTH 2 2 LR,

S ={(zy) eR e +y? =1} ET 5. (2,y).(¢',y) € SIKHL, (2,y) ~
() Z, o =z, ¢y =y ERlF o = —x,y = —y EELT S LE, ~ FFERA
RCTh b LrEmt.

¥, 5/~ DRETOEOZ D EORD L.

(53] RZMAIIE1 2 b OWHABL (72721 1#40) LT 5.
i) A Z22EFES, {I}xea Z ROATTAVDRT, A< uDEE, [, CI, &
T2, ZOLE Uyepah b ROATTLTHS I L.
i) §={I|IXRDATTN} £TB. [, JeSikowTI<JzICJLERE
T DLEE, SIIMINERITKRD L 2RE.
iii) 8§ DMAILZE KD k.
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A BCRZEZHARGEIEA, ANBAD ET 5. 2D L EROANEAERE.
inf AN B > max {inf A, inf B} .

F 7SRO L Bl 22T K.

RO f 12 R EOEMBERIC A 20 272l neNET 5,

) Jey) =1
it) f(z,y) = [gn(2) — gn(y)]

772 L
x—%ﬂ, lx] > 1
gu(z) =R (1+575)2, -1<2<0
1

iit) f(z,y) = |2* — y°|
i) f(z,y) = (z —y)?

X Z#ALL, d, (n=1,2,3,...) % X LOHMKKET 2.
) % rzye XITHL {dy(z,y) | neN} CRIZFERTHZ LTS, ZDLE,
r,y € X ITHL d(z,y) e R %

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

EEDD L, dIF X EOREREICRS 2 L a2mne.
i) z,y € X IZHL d(z,y) eR %

d(z,y) = inf dy(z,y)

EEDD L, dIFRHTLYS X LOHBREBIC R 2 LIRS .

a) Td(z,y) =0= a2 =y FEDZOD. WY OHRSFEHL, KD 277
Wi b Bl 2 T K.

b) ZALERIZELD LD, DD R L, D ik ni o Kl %
T k.

2012
(X,~), (V,~) Z[EfEEIE, f: X - Y 2548 E$ 2. 4, {LHED 21 ~ 29 ITHL,
flx1) = f(ze) RO ZDET S, ZDEE, HBR

f: X/~ — Y/~
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% f(Co)=Ciu) ICEDEDS.
i) f 1% well defined TH %, Tabb C, DREITLDE D HFiIckshwI L%
.
i) X=Y=Z,~% mod4,~% mod8 &35 ZDLE fIZTHHTH?S
D8, fAEHE E 2% 5 il 220 &

i) RIEFEEICE T, BAIGIRAILTH 5 2 L 2R,
i) RN SEA TR 0D, BATLDTEET 2 & 9 RIEFEGOH 23T X.

XY 2BTRVELGLT S,
S={X\Y | X cX, Y CY, f: X —Y'34H4}

L8l

i) S#DThHsILERE.

i) S KBTI ZMHEFPHEE < 2, (XY, ), X" Y" ) € S icxlL,
(XY f) < (X" Y f)e X' Cc X", Y CcY' X = f L&
5. (INDEFBERTH S I EIFEDTI.) ZDL =, SIFMIIER
HFHTHD Z LB,

iii) S DMEKILE (Xo,Y0, fo) £T%. TDELEXg=X T Y=Y TH3Z
R Ty

FHEEEROBOER f: X - YV 3, f£ED x,2' € X IZHL d(f(z), f(2')) =
d(z, o) ZH 7T L&, 2RO L V.
i) X,Y zZBiSeEmE, f: X - Y 2HHET5. CoLE, fIREMEZRO
LR,
i) Rz 1X62—72Y vy F2H, f: R — R %z, 2/ >5HR<T f(0)=0TdH
25DET 5.
a) fEED z e RIZHL, |f(x)] =|z| TH 2SI LE2RE.
b) f(1)=1ThHarLZE, fERDX.

{an}, {ba}, {en} ZFEBOIET 3.
i) A {(-1)"} BLO{(-1)"} O BR% ko k.
i) fEEDO nIZXNL ¢, <ap+b, THBH, infe, <infa, +infd, EFHS 7KW
B2 2505 k.
iii) limsup(a, + b,) < limsup a,, + limsup b,, 27"t .
iv) limsup(a, + b,) < limsupa, + limsupb, &% 2Hl%2ZEF k.
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6.3 TRHEAPE
1999
[1] RoA=[0,1)U1,2] £¥ 3.
i) R %% ﬁ@ﬁ%fﬁ%wﬁkﬁ%&?A@Wﬁ7PﬁﬁﬁFﬂ, EHzK
k.

i) RICEEBOIAHZ Wi & E A OINES, 45, Bist, PHaLZ ke K.
iil) RICEEMMHZ i & E A OWNER, JRE, B, ez ko L.

(D HT X\, I AT

R ICHEEHAZAH, AN Z Vi & & R ORiGl o, = L OfRIEZ KD X

(X, d) % BBzt {z,} % X Ofla% X DEET 5.
i) KA {z,} DR a ICURT 5 2 L DERZBR XK.
ii) u*(a) # a DERLEFRETE. ZDOLEEDODED2
Ny
a) T, —a (n— o0)
b) fEED U € u*(a) I
€U &2 5.

FtRFfETHE I L%

NLdHsHET N e NBHFELTn > N %6I1E

) ACXAIHNEHZ NS &, BEFH i A — X BlfEchs L%
ZRy
i) MEETR fr X - Y THEME S muBl 2B k.

2000

X ZfrtHZER & T 5.
) 0, 75 X OFMEGTH B2, () O XIIEA & &6 B VPl 24T &,
=1
Bloh D 2 L RRE,

i) Fy AeA) % X OBIEG LT 2L 5, () Fy BEIEA
AEA

(6] X ZfirHIZme ¥ 2.
) zeX £95. z DEFDERKD x DIERLHROEEZ LN L.
i) TX D O0OPHEATHS ©FHDze X IZ20T, 2 e U C O Lk3ifth

U WBHET 5.0 ZE.
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(X, d) Z g2 e 5%,
) U(x) ={Ur(z) [n=1,2,...} iz DHEREHERTH D L 2RE.
i) X DAZHIEALTS. 2 e X W ADERHTH S I LOEREIBRL.
i) 'z € X W A DHERNTHS ©Vne NIZHL 0<d(z,a,) < L 52 AD
Moan, € ADHIET 5.0 3.

X ZUHEZER, X D A, B 20 HEA LT 5. AC B%oIE A C B* 2. (%
7L A3 A DBE)

2002
(9] i) X MM ET 2. Udz ONEHTHZERZBRR L. X, HAEHS
U (z) DEEZIBN L.
i) X ZHZ%EM, X D A Z#WoEA, U(r) Z v e X DR ETH. CDLE
Rz Rt
(1) 25U cU(z) WRELTU CALtKD. & x 2aUHES O DEEL
TOCALtLS.
(2) X D0 DHEAR. BN 202V, H5 U € U(x) BEFELT
UCO th5b.

X %L T2, S0 EROMICE L.
i) X OO DHELGDEHEEZHT. X, 01,0, BHEATH S LEE, 0,N0y b
HBHICRD I ERTE,
i) e>0&9%. v€X De-ilith U (x) IFFALAICRZ 2 L 27RE.

X, Y ZHEZEH, £ X - Y 258 ET 2L ERERE.
Y OIEROBEA O 122w, f710) IF X OISR & TBDycY LR
De>0IX20TC, f7HU(y)) 1& X OFi%ES .

2004
RD>A=(0,1]U{2} £¥5%.
i) RICHEEBN I Z iz & & A QPR S, Bist, PR % ko X,
) RICEERMZ VI &3, A OWER, S48, 855, BlaZ ko k.
iii) RIC Z-fifHz Wi/ &L &, A O, SR8, iR, PHaLZ ko X.
iv) R%Z2—7Y v FHHECHE2ME 272 L &, A OWNES, SN, 558, Ba% R
k.

il
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(fRE D AT X\, FEHIZARE)

i) (X,0) 202, X O A2 Ba%EA LT 5. A DHNHOERZHIT.
i) Rica—2Yy iz v s, #£4 (0,11 U (2,3] 25 A QW ChI%ES
L5 &) 7% ROGEDTEAE A 2O EDEIT L.

[14] X Zfr#1%EM X > A 2O EALT 2. A OB A %
A={r e X|UNA#0, VU € U(z)}

TEETS. 2 TU() 1Tz DIERER.

i) U'(z) % 2 DERLEFRETS. ZOLERD abPBFAMTH S LE2RE.
a) r € A°
b) UNA#0, VU e U'(x)

i) (X,d) ZBEEE2ERIE 95, COLERD ab AfETH 5 2 &L 2T,
a) A X THETH .
b) fEED z € X LERD n e NIZHL, (2 £ nIZIGLT) % a € A D7

ELTd(z,a) <1/n &% 5.

2005
X %Rz e 3 5.
) EED 2 € X 1220 T {2} BHEATHZ LT, ZDLE X XM
[BThsdIEERYE.
i) fEED x € X 1220 {2} DHEATH S L&, X ZEHRMMZMTH 2 2.
(Fh b bRk )

g

X ZMMHZER, ACX 289846, UCc X 22z e X DitFE 3%, 2ot &,
ANU=0%013ANU =0 TH3Z L z2RE.
270 Al ADBa%xET.

X %%, A, B R EHIC X OWELRBDIELLT .
i) AUB b X TH#ETH 2 Z L Z2RY,
i) ADHESTHSEEZ, ANB S X THETH S Z LE2RE.
iii) ANB 2 X TH&E L1376 w2207 L.
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(18] 1762 =7V v FEMR OWAEE A=Q B =22 R &6 ORLAZ Y
nz.
) AN[=V2,V2] 13, A DB OMEETH B 2 L 2T,
i) B I3HESAZETdh 2 2 & 2R

2006
R? D#HEA A% A= {(2,0) eR* |2 >0} KX D ED 3.
i) R?2 Z2—2 Vv Pl cllfzi e Azt &, A ONE, /8, 58, e
ZRe X,
i) R2 ICHEBOMHZ Wil L &, A DN, JME8, B, BHEZ RO K.
iii) RZ ICEEMMZ W &, A DKW, JNE, Bif, Blazko k.
(fRED AT R, GEIEARE,)

[20] X 2BMEERIE T2, 01, 02 75 X OBIEATH 2% 513 01N 0y HHEATSH
5T L RRE,

21| i) X 2fIMEMETE. U e OWHTH 2 ERZBN L. X, AL %
U (z) DEFZIBNX.
i) X Z0AH%E0, U (2) 2 2 € X OREAREFFRLET S, ZDEERZ2RE.
X DO VHES B recOR2VT, 5 U e U'(xv) BWEELT
UCcO t%5.

2007
[22] X ZMMHZ%EM, AC X 280EALTS. o e X TRL, Ux) % © DEHR,
U(x) % z DHREHERET 5.
NzeAdtT2. ZOLERD (a), (b) BFAMMTH 2 2 L 2HHE.
a) 2 U eU(zx) BEHEL T, U C A.
b) 5V el (z) BHFELT,V C A
i) [EED o g A LCHZEH U cU(x) DEELTUNA=0 %255
12, A BHISEATH 2 L ETE.

23| X ={zcR|z>0} &L, X DHNHEAAZ A={zcX |z<1} itk
H5.
D) XTI —2 Y v FEER 25 OMSHHZ Wik & %, A NS, 4t
oh, A, HazRo X,
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2008

2009

i) X ICHEBfitHZ Wiz & &, A DN, M8, BiSE, PHOLZ RO X,
iii) X ICEEMHZ N L E, AN, I, EHR, PHEZRD X,
(DA T IV, FEHIFAHE,)

X BB LT3, F (i=1,2,...) 7 X OBSEATH 25513 (| F HEIE
=1
HETHHZ LR,

KON, IELWHDITIFEEHZ DT, IEL S BV dolcidREl 2% T . 72721, X,
Y 13fiMZER, A, B 13 X OEOEA LT 5.

R DI —BINICEE 3.

X DIEEOHIEALL, HEALHESTH 3.

i)
i)

iii) Fa'ﬁ GOEETH S L) X OFTEEIT RO,
) A
)

ii

X 2oDMMNHE WIS L ADBIEAIZ X THHEATH .

v f X Y 2#EE5HRET2LE O X OBEATHIE, F(O)I1ZY DB
EETHS.

vi) (ANB)°" =A°NB°. %KL A° TADONBEZERT.

iv

(X,01), (X,02) ZfifHZ=H E T2, ZDEZRXRD (a),(b) FFfETHZ I L%
.

(a) O1 C Oy

(b)y VOe O &V e OlZ L, 2 €0, CO £%5%95% O, € Oy DIFIET 5.

X={0,1}CREL, X DINEAAZ A={0}ICXDED S, (i, il FEED
HTE, GEHIZAE, )

i) X O 1 X2 —2Y v FZEH R 26 OSBRI TS 5 2 & 2R,
i) X ﬁﬁaﬂzmﬁ%wm LE, ADWIE, SHE, HES, PG, BEAEZRD X,
i) X ICEEMMHZ Nz E, A DNER, S8, B, PHa, BEA2ZKO X,
) XTI BERAA, AN ED X9 BRAIHDNE G 2 2,

iv

X ZMMZME TS, s e X CNL, U, % o DR ET 2.
DUV el, 853 UNV €Uy, THS I &ZRE.
i) Uy els AEA) ETBL U Uy €Uty THD T LEFHE

i) U, €Uy (n € N) TH 22 Ori U, & Uy LR BHE%T L.
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[20] X %70, Ay, Ay C X 2B0HEEG LTS,

i) (AN A)° =ASNASTHD I LRRFY.
ii) (A3 N A" C AN A L Bl 2T X.

2 KIGL—2 Y v F2E R? O3 EE A, B %

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

TEDS. B°P=ATHH I LzRy.

[31] X ZHEEEM, A C X 2HB0%EALT2. 0 € X BADHETHE I L L,

d(z, A°) >0 TH 2 = L IZAMTH 2 = & 2R,

132 1) (X,0) ZMMEHEL, O'CO LTS ZDLERD (a) & (b) BAMETSH
52 ERAE. (BEACOVLTUEERL VLTIV
(a) fERD O € OIHL, 0 =U0} L5259 LK {0}, C O 4t
19 5.
(b) FEDOcO LEED 2z cOIHL, 2 €0 COLRBEIRO €O
DIFET 5.

i) 1 XIE2—2Y v FEMR 2222, WEEOBMKE?S 256U =
{Un}, e (Un C R IFBXE) TH > T, R OEEOBEAD U OTEORES
EBRDBEIBLDDBHET S LRt

2010

33| X 2BThVHES e X T2 0={0CX |acO}U{d} £T2L, 01

X DO E 2 5 2 & 2R,

Rica—21y Fiflz s, ROBIHEA A= {+ [neN}U{0}, B=QIc
R 26 OMHMPAHZ VWIS, 2D L ERERE.

i) {1} 13 A DB OMEATHS.

ii) {0} 13 A DPHEATH 2 FEATIE R L.

iii) BN [—v2,v2] & B DB OHEATH 3.

RiZ2—=7Yy FiitiZ witZzb D% E, R I Zariski itz wiilcdb D% Z &
T5. 5% f.FE—>Z% f(a)=07T,9:Z >E%gla)=0T, h: Z—>Z%
hz)=a+ 158D,

D) f kT BHE TR K.
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i) g 7 BIHE O TER K.
i) h g7 HHE O TER K

ai,bi S R, a; S bl &j‘% :—‘_7 ]) v P%Fﬁﬁ R™ @%ﬁ%é\

n

Hmmzmmwmxmm]
Z{(l‘l,...,$n) eR" | a; < x; sz (VZ)}

REZD.
D) T, fas, bs) REHEATH 2 2 & 2R,
i) a1 =b THBEE, [, [ai, b)) ONEHERD X.

37| X RWEER], AC X 2EOEALTS. 2 c X BADHE (Thbb x € A°)
ThHsrIEE, dr,A)>0THsILIIMAMTHS I L2mnE.

2011
38| X ZUHEEEM, AC X 2WOEALTS. COLERBEAMTH S Z L E2TE.
i) AIZPAEA.
i) fEED x € AT L, d(z, A) > 0.

39| BHEEZER X 232 0L bInR &0, HEEOE O 2 I EE TR ARV R
R

X ZAHZEMRE T3, X OWMOHES AICHL, X O HES A%
A={re X |VU eU(x): UNA#0D}

WCEDEDD. 7220, U(x) 13 o DLEHFER. 2D L ERERE.
i) AcCBC X %513 ACB.

i) U,V el(z) 51 XUNV el(x).

iii) A,BC X IcoWwT, AUB=AUB.

41| ROEIEA A %,
A={0}U{z eR | |z| > 1}

EEDD. £ ADETELEDE O %,

O,={0CA|Vze0,3a,beA:a<z<bb»D AN(abd) C O}
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EEDDH. LI, RO2—7 Yy P26 DM Z A lcvuifitiz Oy
£95%.
i) Oy PO DOGM%Z AT T & 2R,
ii) XD A DIFEADOHEAZ O, Oy TZNZ KD K.

o (1,2).

e (3,4).
iii) A DWAEA {r € A| x> 1112 O, Oy 25 DM Z LD DX, —

MY B EERE.
iv) O1, Oy DRHDERES 2R K.
v) B f: A >R %,
Flz) = {1, z=0

0, |z|>1

WEDEDD. O, Oy TD f OMfEEZHFHRE. 2L RICIEF2—=7Y v F
MtHZVWNEbDET S,

2012
X ZHEZEH, A C X 2 TRVIBNEELT S,
i) MEED ae AICKNL d(a, A°) =01 L5 5H%% L.
i) KIFFETH B 2 & Z2mRE.
a) A IXBHEA.
b) fEED a € AIZXL, d(a, A°) > 0.

X % BB, {2} 2 X 08, z e X £ 5.
1) {Us(z) | e >0} 3R z DERAHRTH 5 Z L 2RH.
i) U*(z) %2 o DIEAEFHRET . COLERIFIFAMTH S 2 LERE.
a) nli_)rrgoxn = .

b) EEDOV e U (x) ITNL, 5 N e NPWHEL T, fEED n > N I
L,z,€V &% 5.

X "Rz, A C X 20 %M, BC A2 %Ea LT 5.
i) BDO AICBI3HE%E B, X KB 2H@% BThobd. It x,
B*=ANBTHsILERE.
ii) BIZ X 26 WML, A DS i HNIE—8 T 2 2 L E2RE.
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a%0<a<1lTHEERETE. ROBIEEG X, Y, A%,

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

1
X:{—GR
n

LED B,

i) RICFYAF—fiHZ VN EE X ONE, PHEZRD X
(7L, ROFIRF =& 13 07 = {O CR | O° WHREA} U{0} T
EELMMHTH S.)

ii) RDa2—7Yy Ftn 6 oMz X, Y Izl 2 2 zh
Xp, Yg £9 5.
a) Xp ORAIZEERMACTH 5 2 & 2RE.
b) Y OMHIZEEROAHTIE 2w 2 L Z2RE.

i) R 0 Y 2% —fikflze & MR Z X, A lcwhfiiZiz zh2h Xy,
Ay L9535,
a) Xz OMMIZEERMAHTIE R w2 & 2R,
b) Az DAMHIZEERHTH 5 2 & 2mE.

6.4 RHEAHAR

1999
R D ADBPRDEAD E E max A,min A,sup A,inf A ZRdD K. (BEDATE .
REFHIZAN L)
) A=(0,1]
i) A={-5|neN}

FLg: RS> RZEOIEEGHRETZ. ZOLE F(z) = (f(2),9(z)) TEHEIN
EBRF: R — R? 38 TH 2 2 L E2RE.

(0,1] C R I R O#s2efi & L CHifi%z iz,
i) 2, =1 TEE2 (0,1 DR {x), ey 13FEAITH 2 2 & 2R

i) (0, 1] 5T A 2R,

X % Hausdorff Z2[&] & 3 3.
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i) X OWAEG ABBELICary I 56 AUB b a7 b THB T
EZRE.
i) X OWaEG AP P e6IF AR X OEATH S 2 Lz2RE.

D) (0,1) CRIZ2V Y P TIRARVLE & RTAE,
i) RIZa> 87 FCIREV D EERE.

@ ) X ZAtH2EM, X D A ZHWoaEAa LT 5. A OMMMHOEEREZ BN X.
i) X,V 2%, X DAY DBZ2EZNETNHIEALETL. R X Y
3EHET f(A) C B & 5L, A BICHMMHZ LS, f: A— B I3
fCThsd I Ernt.

i) (AR 381 2 SO IR O 5E % R &

i) (X,d) %W, X > F #B%Ea L35, X 0550 {2,} 75, fEED n e N
W2OWCx, e FTHBETEH. ZDEE {o,} Ve X ITNKRTIUE, z € F
THDH T ERTE,

i) RO ARERMEATHE LT 2. ZOLE max A BEET B T L &R+
(Hint. sup A 2%& X X.)

2004
X,Y %M, f: X > Y 25875,
D fr X Y pNESROER (EEIC X B) 231,
i) ACX 2 X OIDHEAL TS, [ X - Y 2 TH 2 L &, f(A) C f(A)
. RREL AR AOBAZH S DT
i) f: X — Y 2855 C, f(A) C f(A) & asflzfin. £/, fEo7z Alza s
7 MCBEDE I D EBN L,

(9] i) X #60MI%EM, X DA, BE2av "y bETBLE AUB b2 Y82 Mtk
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