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ZOETIE, BELIXMANE VWD ZEE2HHTSE. X612, P2 FESIET
WL 73 % B O RIGRXC M HGE, AEHOEZE S 2 3iHT 5. HFEEHHT
% ETHEY, L) DITEFEOHGFEIEIRNT Z N TERY. ZDETORHEI,
RS IZKE D22 THRLS, HAFEL UTENUARIEPRNE D IZA%
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1.1. £5 &AM ?

BFRIEEGEHOCTEHRINDG. TZTC, HFEFSRETRNTZEDTE
BWELEZFEINIEZD I LIZT 5.

EE 1.1 (BH).
HEIFEDUERZHR A TED] OEFVEEGL VD, A AWK
T2o—2—20D [ED] 2HREADTT, FLEFERLVD.
BB, EEORE®REEDD ZLEERTDLND.
Bl 1.1 (RAEDOESH).
EHEHE®E, TIVTTRY PORXFETELS. £HEA{- -} DETEL.
A:=1{2,3,57 = {10 A FDFHEE }.

I=mARRDORE LT, 2 =13 VA0, 2=1F~3 =35 DLTHAIH, —IX
EMOME LT r=1,y=3B0ED, o= 1hDy=3LHELILETEXZTHSD.
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DI FEHEADITIX2, 3,5, TThd. ZOERGED =D\ TIFERTD.
LUHZTI, EAVFECEDOE L EoTvhiEsw. AUEATEESS, &£
Iﬁw{iﬁciu\%u\é%é.

B := {10000 A~ D 3 THI Y YN & HIRE }
={3,6,9,...,9996,9999}
={3n:n=1,2,...,3333}.

B X 2 EHAHT D745 {10000 ARD 3 TEID EINL HARE ) THDH, FELD
WHEEE LU B THAD. {3n:n=1,2,...,3333} DL DT, B EMio/E
%E¥29b%§3ﬂkwébi%@%%%#E#U@?wﬁﬂi”Aw%ﬂ%%
L& fEbNnd.

FR 1.1,
Bl11IZHBNT, =% TEZ2HETERETS (RDD)] ODEKRTHS. @ikE
TO%E =% FE&E#%LL\J DERYE TEELATEETS (Wdd)) O
DEgE —FICHNTW 2, LML, 2hb iEEUbf@5N=’%fa‘?)é %:
T, 20O/ —hMNIBWTIE, =% rEé:E?J‘%bL\J DR TDAHES
T5.

Bl 1.2 (K<HIES).

ROEA I EDERE, EMETERENIZEDNS.
o N: HRBMBKRDES, TH8DL EORBBEEKRDES?
o 7. B RKRDESL
o Q: HHEEIKDESL
o R: EHBIAKDOES
o C: M BIRDOES
o : TM—DERVES (BEEL VD)
o (a,b) ={x: 2 XFEH, a <z <b}: FARMEEZ WD,
o [a,b] = {x:xIFEE, o <z <b}: FAKEEZWVD.

EF 1.2
aMNEEADTTHDL X, aldAICBT RV, ac ALEL. £/, a
WADTCROE X ag ALEL

5l 1.3.
WL ODEMHIZ AT, € DFWVAREEDE I HITENTRLU V.

2EHMEIZ LS TIRERBIZ 02 AND 2 DB D, Ebbmnbnd LPEEic
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e A:={10LAFDHEHK} L& &,
3e A, 4¢ A, 7Te A, 1€ A

Thd. BEERL 4IFFEHTIEFRL 11IF10EDRKREVNLTHD.
e B:={3n:n=1,2,...,3333} l&dB={3n:neN, n<3333} L £ &H
7%, 2O {3n:neN, n <3333} IIHKELREZEZIHTHS.
o %:{ Xl, XQ, X3 TN TN

X, ={reQ:a'—2*-2=0}
Xy ={reR: 2" —2*-2=0}
Xy ={reC:a2"—2>—-2=0}
ZB<K7X1:®a XQZ{j:ﬂ}a XSZ{\/§’ _\/57 vV — 7_\/_]-}2:
25,
o EHLLDFZIHNDLMNIRTINEEZTATIELW. FHREIZIFAMD
MWW L8 H DN, kR ZHEST S IZIZA[D S HD Y 2F 0.
{£1, +V/-1} ={z € C: z* =1}.
I8 1.1.
{ IEDMEE}, { EO&RE } %2 € 2> THEICENTAHL.
I, BEDEFELNEIEED WS Zeh, 2F D £HEDES =" LIFES
WS ZENEERT B
EE 1.3 (WEHER, RaDES).
AB%E%EH/LTEH. ZDLE ACBTHDLIT
MEED (TARTD)ae AT UTae B
MEINDZ e E WD, /2, AC BTRWEX, A ¢ BE&EL.
A=BThdLiF

0‘1

iz,

ACBM»™» > BCA
MWD DI & Z WD,
AR 1.2 el szl 2EEH).
EF% 1.3 2miid 52 flioTEL L,
Ach>WaeAKﬁbfaeB”

3= oDYNELNWE NS ZEIFERTEIEDTHS. HlAIE, 1=0999... WELWI &
ERTICIE, BEBIZIE, ZDODEBEPELVEIRESI VDS Z e uhuﬁ&’é‘ébﬂfﬂ%é
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t

e, WS ONEFEEHAL LS. FEUSIIE 3ETHIATS.
¢ = EaHATERTD (G2AETERTLIILEDHD).
o V: MERED, §XRTD] K9Gl (for all, for any D A 20> < Y
AUTZEHED)

5 1.4.
A={In:neZ}, B:={6n:neZ},C:={3n:neZ94d&,

AcC, A¢B

ERBD. ACCE TODREBUZ3 DGR THD] , A¢g B IF 19 DLEEIL6 D
EBEIZBEL RN EWS 22 EEDSETHENAZLDTHD.

SIEEA.
1. Ac C %/R”9.

AEFENNZ X, EEDac AT L TacC bl THD.

FEDac AITHUT, H2dnecZMPeNT,a=9nEHFSD. In=3x (3n)
THY,3ne€ZlENS,a=3%x3n)eC Bd. f>T, ACCMWHEYILD.
2. A¢ B%RY.

AEIEINZEE, EEDaec AT U Tac Bl BEYIMZBNZ L
Thd. H>7T, [Hdaec AVFIHELTCa ¢ Bl ZrREIEL0. 4D
Hboac ALBdMWad¢ BLBEDa%xADTNIEL.

2T =9X3EMNH2Tc ATHD. UM, 27156 TEHYENZR NS, 2T¢ B
THb. O

FE 1.3,

FEOBRTHAZ L ZAIXEBOGEHTIEIEN RS TENWZ L TH DD, K
FEHMETEIOZATLEL TERYRZLTHD. FZ, AERBEIXLVWH? 235
HMUTHOHHZES ZLIFIREHETHD. ZRECEMELZHETIIIH
7o T, i Z GO, HEMEZ R ENdmEzRmElLWN?22E 25 L &
W, AEREIELIWOD?RNE oI N TEHE BEXDSMEIITNIEEHL <2V
ZEEHEL\.
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FR 1.4 (K< HDMEEW).

ACCOFMDEHD MEED a e AITH LTI 2FERTNTELIF AL
CACCOEREIF MEEDac AL TaecCl EZo/20EnL, HEED
a € AIZHUT] ISAADKEMICTTL BT THD.

IR 1.5.

Bl 1.4 DFFHTTTCE /2 MEED a € AT UTa e Bl MEYILZZBWD
ZEIZDWVWTHEATHAD. EED] X TTXRTD] EEEINATERUEM®
5, TTRTDae AITRNUTae Bl PR INZBNZ Eidfahbnd 2
R, ZHE Thdac AITHLUTidae BAKYD RN &WHZET
H2P IO [HB] \FBFOHEMHGET FE] 0D 2L\, [fF1E]
EHEOTEVDNATADE [Hdac ANFIHELT, a € BOBEYNLZRN]
DFY) [Hdac ABFHELT, a¢ Bl L7325, ZOZ L xmiids Iz AN
T, [HaeAsta¢g Bl £&EL. FHULIIE 3ETHHTD.

EIRE 1.2.

A={2n:neZ}, B:={dn:neZ}, C:={6n:neZ} d5.

(1) BC Azmrt.

(2) C ¢ B ZmxtE.

B8 1.3.

A={n*neN},B:={n®:neN},C:={n" neN}&35%.

(1) BC Azmrt.

(2) C ¢ B%Zmxt.

BRE 1.4.
HBEH5A B COCWACB,BCC#%A2-TL9D. ZDLE AcCCrzritE.

1.2. £EDERE

TOUEDEENSHUWVESEEZLLD. ZHIXESIZED KD AH
BMEZZDEZNENDZETEHDL. RUNEHAWTHHT L LIERERIZIZ b,
DTV, RUMDOHERZ S HA LI UTEHRTES L5 THRLY

EFE 1.4 (ZED).
£HA BIIHLULT Z&£68A\B%
A\B:={acA:a¢ B}

LA TFRTOBENRBEFTH D] BRI LBV LR [HRRERLFTHD] LD
ZLTHY, [TRTOBERLTTHD] LVIDITIRAEN. 2F D, BEETEVE NS
ZEBLFHETH D LD DI TIEE.
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TEDD. 2FY, ZEABIFZAICAD>TWT BICA>TWRWELSTHD.

5l 1.5.
R\Q={zcR:z¢ Q) IFHBBMTRVER, T4aLLMIEBBARDES
Thd. /2, C\RIFEHTHRVWEIZHKTHD. Zh5

C\R={z+V-1ly:2cR, yeR, y#0}
LR85,
EH 1.5 (B,
FHEATHLT, ADHIES A%
A ={a:a¢g A}

TEDD.

bR

il

W, B ADESEZEDD LI, A2WNESLTLILERELS X
MEES>TND. T8O ACX LBD2EEXNEES>TEY, A=X\ 4
WWEDEES>TWD., o T, EHFR 1HIFHEICELL A ={ae X a¢ A}
ERD.HEOT, BRES X NRBD L fHEALRRDZZENHD. HlZIL,
X=RTA=Q0D& ¥, A°=Q° =R\ QIMIBEARDELIZRDIN, X =C
TA=Q0DL X, A°=Q°=C\QIk, H#EHOH T, HHEB TRV ARDE
GR35, 20, BRESIXHONEZOIHTEINZRNZ 2 EL 0. BT,
HESIIDOVWTIE, BIZERES X PWEE>TWVD LRET D.

EFE 1.6 (MEEG, L),
ABZHEALTE. ZDLX, AL BOMEEAUB & AL BOHBER
PANB %

AUB:={r:z€AEiFze B}, ANnB:={z:x€ A»Dzxec B}
TEDD.

fl 1.6.
AEGPHESG, @i 2 ROTHD.
o £H A:=1{1,2,3,4}, B:={3,4,5,6} IR LT,
AUB=1{1,2,3,4,5,6}, ANB={3,4}, A\ B={1,2}, B\ A= {5,6}.

I 51T, C:={56,7,8}, D:={5,6,{1,2}} £ 92 (FEMIER). D
EE ANC=0,AND=0THh%. AND = {1,2} TIEARL.

-
Py,
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e A:=Ny:={0,1,2,3,...} = {0 EDEHK}, B:={-n:neNy} &
B, DL ¥,

AUB={x:x e AF/ldz e B} ={0,£1,£2,...} =7Z,
ANB={z:x € ADx e B} ={0}
L5,

e QNR=Q, QUR=RTHh5.
o (22— 2)(a? + 1) = 0 & A2 FHIEE 2, FH 2 I3HEEZ AT

{reC:(z*-2)(z*+1)=0}NQ =0,
{zeC:(@*=2)2*+1)=01NR = {V2, -2}
LELIENTES.
=& 1.5.

B4 A:={1,2,3}, B:={2,{3,4}} \ZD>WT, A\ B, B\ A, AUB, ANB
R &.

EIE 1.1.

£E A BIZTHUT, IRAEY L.
(1) ACAUB, BC AU B;
(2) ANBC A, ANB C B;

BlEBA.

() IZ2WT, RIREZ L fEEDa € AIZHLTae AUB] &
MEEDbe BIZXLTbhe AUB] TH2. (2)IZDWT, RIANETZ L
d MEREDae ANBIZHUTae Al & EED e ANBIZHLT
be Bl THb.

(1) ACAUBODART. [TEDac AIZHUT, Tac AF/ldac Bl Dk
DD > T, ac AUBLRZMNH, ACAUB LR,
(2) ANBC ADHARY. EEDac ANBIINULT, Tae A»Dac Bl M
DD, Ko Ta€e ABKINLDONSE, ANBCALRD.
O

EE 1.6.
[F721F] 2RT &I, EB6oMNRERIFL Y. T4 WMRES



14 1 8£4&

NTWBEXITE, EEODMDPRYII>TVWBZEMEEINTNDDT, %
EDITEMS 2 Y FEHIC TR NS

(D] MREINTWR EZ L, mAD’KYIL>TWS Z EWMREI N
TWADT, ifl%ZT220ICEMEDONERFES 2N TES. D] %
RTEL XL, AAETENIE L VDT, DD eNL2RITBENH S,

FE LT (X< HDHMEE).

lac AF7~ldaceBl % laec AFE/ZIE Bl EEWVWTIEWFARWL. 55 332
THULKSEBHT N, TF21E) OFT&ICIE TEY LD DAY 3L 72 03]
TIDED] BV EWTRW, Tae Al ® Tz e BJ I SO 72
BONEHWTEILNTEEDY, (Bl IXRYILD, RYIL/ZAWAHIB TS
BEHEDTIEARLN.

BEEER.

Aﬁ%%é@%@,WFWMGAJi%%ﬁQw@T@&m#?tmﬁg
fIDH YD F U, 72U, EEERSIEICNRNDEZNS  ARRIZEE2 b &
WO ZEIZERLED D FHA. ZTOEOBE Lo EMBImHNREBRZIDHAEEZ
T&ébti,W§%@%¢éﬁzT#%; T, 2O L5 REME N>
WS ZEFIERHIZEINZ & T,

ﬁf,Aﬁﬁﬁéwtﬁuai%zémﬁﬁﬁ,:@t%ﬁiﬁfﬁﬁw
a€ AN UTaec AUB] IXFEICHINLTHEERET. 2O L 2HHT S~
OIZ, HHEZANT EE @aeA I UTae AUBI WD L7280 AR
ELTAET. 95&, ﬁ@i?;ﬁf&bé (b aec AVFIELT, a ¢ AUB]
MDD LR FTH, ARBELSZ>72DT,a¢d AUBERDac A
WBEFELUFETA. BERS, AIXEEETINS, TETEONEELZVND
fﬁlﬁ?fggﬁ®£ﬁﬁm04tébj9iUﬁﬁﬂﬁbﬂibt.iof,
HEELDERETHD EEDac AITHLTae AUBL IFED D& WS Z &
2R 9.

Fik MEEDa e AIZHLTac AUB] Y EDE WD Z L2 EKRT
A TEHE] 2HACTHHLUEUZD, SHEOREICIE THRd] v
DFEAEDHIY FARERIHYD £, HerpRrelx T p(EE 3ETX Y &
PICHLUT, pELIEpDBEDEL LEN—F DAY ILD] £\ FIRT,
REEIZWDS & BRZIFZELVWONELULS BODRDELLNUNRNE WD EiR
TY. EUZSICRAETH, TNNELWVERDDIMNTD THRWVMN (DFY,
IR Z GEHIC i > TR OM, flio TZN T ROD) T, BEEOH DK & <
DB EPHOENTWET.
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%8 1.6.
FEHL 1.11Z22WTC, BCAUB & ANB C B z#mxRt.

B 1.2 (R HRIEHD).
B£E5 A BITHUT, IRABEKY LD,

(1) AUB=BUA.
(2) AnB=BnA.

FEH 121220 TC, @) OFEIHDOEX A2 H5HT L. —DHIZEMHEDOHE X
FIEWEEHTH 5.

EIR 1.2 DB D 1.

() IZDWTC, AUB=BUAZRTDENL, &% 1.3M156, TAUB C
BUA] £ TAUB D BUA] Ol %R MHENRHS. TAUB C BUA]
ZRTICE, MEEDac AUBIZHNLUTac BUA] 2 RTRBENDS.
[AUBD BUA] 223921, MEEDae BUAIZHLTae AUBJ
ERTBENRDHD. DFD, (D)IZDWTETTE ZDDOFRERTHE
N d.

AUB=BUADHRT. TD/ZHIZIX, AUBCBUAE BUACAUB %
AREIE L.

1. AUBCBUA%TRY. FEDac AUBIZHULT, Tae AZFHiX
a€ Bl WY D. EoTC lacBFEHidac Al LRIV LD H, a€ BUA
BHOhd. >T, AUBCBUALKD.

2. BUACAUB%/RY. fEEDa € BUAIZRULT, Taec BEAIX
ac€ Al VD, o T lac AFEHFaec Bl EEDNO0N5, ac AUB
KOs, #>T, BUACAUBLRES.

3. 1.22. &Y, AUBCBUAXBUAC AUBMbM»>/~DT,
AUB=BUAYR3%. O

FE 1.8.

EFL120FFHTL. L 2. IFRIC S ICR A2 & B S . EB, FFIHICAREK
BRIEWNIE D, UL, REIDD BlE, EARICHLEVYRILZERSI ZET
HoTH, SBAEECEEZDIFRIE. R, ARTHDIRETHEEZTDIL,
HHORNEIIZTEI . BREZBRETEMIMNTHDS EA%RTHS] X, TH

Sz ) RTE IS Z L IZEHIE DA Z 8 id, B LWL Z 2%,



16 1 8£4&

FRCTHEIDNOBDTHEINDOTHL] LWVWOEKRTHD. LV EMAWRMETIE,
[FARRTH D] WERTIFFERT IR LR EVNELLDHD.

Mz 1.7.
EH 121280 TC, ANB=BnNA#%RE.

FE 1.9.
BRF L oTE, OIS BIHEZFTNTHD I DD,
reAUBsxeAorxeB
SreBorxe A
&S axe BUA.

ZOHHEHAETEITLAEON FH (20 1)) THDH. 2O/ —hT
X, COEIHEHELAWL., HHD ) — MREEHAKRICZOES 235D
&V GEIE UCTELSIFIZIE TREH (2D 1)) O X512, HARGEZ AW T
HEEIREITHD. BERL, 2OEZIHIIHPEZ LALHEDTIEABRWNSLT
Hd. ILIGEEHEZEESKIZIE TIEMHERRE] D ROGNDENETHD.

EF 1.2 DEEENCIE, TE/-1F) BTTL5. TEA2F BEDESIZHS
PN ZEEDIZUZEHIHOEES /2 LU TALD.

EIE 1.2 DR T D 2.

AUBCBUADHARY. HOWAEEBRBUAC AUB I3&HAA K.

EEDaec AUBIZHUT, Tae AE/ldae Bl WEYILD. TIT, 5
ELITETS.

Casel. a € ANV NIDAGIE, Tae BEHIdae Al BV D. o
T,a € BUAMEKY LD,

Case 2. a € BWRVINDELIE, Tae BFEZIZae Al BV D. o
T,a€ BUAMEY LD,

£oT, EBH6DGEIZDWTE a € BUAWK YLD, #->T, AUB C BUA
DRI N O

ER 1.10.

[E7213] WMREINTWBR L XL, EH050DBMILDONE (WA D
ERADNRYIL>TWBERETERWVND), BEDIFEMS BENRH D5E
MW, W TE21F] 2RTEZIZE, EB60FA2RTIEEVDENS,
ELONHFHFDAERTIE2EZNIEI .

EXE 1.3 (FEIEA).
FE A B, CITHUT, DY LD,
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(1) (AnB)NC=An(BNQC);
(2) (AUB)UC =AU (BUC().

FEAETRANZIOWTH, [AEDZE A HIEWVEEH DM & ThD] OS5
RZ2EDITUGHOMH G2 L TALD.

EIE 1.3 DR T D 1.

(ANB)NC =AN(BNC) DART.

1. ANB)NC CcAN(BNC) 2md. D aec (ANB)NCIZHLT,
l[a€c ANB»DacCl PRV D. 2T, lNac A»Dac B|»DacC|
LMY OMS lae ADlae BhDaeCll ¥h%. &oT, Tae AN
DaeBNC] £B5MH,ae AN(BNC) MY ALD.

2. ANB)NCD>AN(BNC) ZxRY. fEEDae AN(BNC)IZRLT,
la € AIrDae BNC) VD, £oT, lae ADae BDace (]l
ERDNEDOMDS lae ADDae Bl»DaeCl %%, £>7C, laec ANB
MmDaeCl &B2M5, ac (ANB)NC WY LD,

3.1.22.12&D), (ANB)NC C AN(BNC) & AN(BNC) Cc (ANB)NC
MHOMo7=DT, AN(BNC)=(ANB)NC &£74%. O

AR 1.11.
[GEH (2D 1)) Z@wHEl 50 < 2 HOWTHERIZES &, RO L D8 D.
INSDEEDHNFIZONWTIHE 3ETFEL <7 5.
reAN(BNC)sxeAandz e BNC
s zreAand (r € Band z € ()
& (reAandreB)andz € C
&S (reAnB)andz el
sre(AnB)NC

BB, FE1ITENZEBY, 20O —MTld, TOESH2#BE LRV,

T2 1.12.
AFHHZEC L X, BATY TBI@AERTON? 2 EL GMND & THiAR
FTLEPHFIUEZD L ZIZHONDPT.

EH 1.3 DA D 2.
(ANB)NC C AN(BNC) DARY. HDWERER AN(BNC) C (ANB)NC
TR ERA L.
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FEDae (ANB)NCIZTHLT, Tae ANB»Dac C)] WY LD.
£oT, lMaeADDaeB|DacCl BEYD. Tac ADD[ae B
Dael]l ZRTEDIZ, ZDDFERae AL Tae BhDaeCl ZmRY.

l.ac A%RY. Tlac ADDac Bl PRIV ONE, &<IZac AV
DAL,

2. laeBh2acCl 259, Tac ADDac Bl BEINLONE, &<
WZae BEKRYVIND. Flae CEWIL>TWEnS, Tae BDae (]

NS RVAS)

£2T, Tae ADDae BMDae C]] BEYEDNS, Tae AMND
a€BNC] £B25DT,ae AN(BNC)BRINT. O
IR 1.13.

[PD] WMREINTWS & SE, MAPKYNLDONS, RUANWZ LIZH
DHET, ENZWVIED ZEATH S TEW. W2 ThD] 2R &I, WA
ERTRBENDHLIMNE, TNTNDEREZRTBENDHD. {t>T, RTI L%
TOIIDIT B REDND DIGEDNL .

I=E 1.8.
EH1.3128WT, (AUB)UC =AU (BUC) 25t.

T 1.4 (HEEA).

H4 A, B, CIT LT, A 320,
(1) (ANB)UC = (AUC) N (BUC);
(2) (AUB)NC = (ANC)U(BNCO).

EIEBA.

(1) 1. (ANB)UC C (AUC)N(BUQC) 257 . fEEDa € (ANB)UC IZxf
LT, TaecAnB&EXFae Cl BB D. 2T llae ADac Bl &/
XaeCl L2325 lac AEHlFac Ol Dae BEHIFac O] WE
bN5. ZH lae AUCKH»Dae BUC] 75D T,ac (AUC)N(BUC)
NS A RVASH

2. (ANB)UC D (AUC)N(BUC) 2T, fEEDae (AUC)N(BUC)
WK UT, Tae AUCH»Dae BUC] PIRVALD. £oT lNae AZFiE
acClPoacBEXIFacCll BWEILD. ZIh5, lae AdDac B
FzldaeCl WY EDZ L %IRRT,

aceCDEET Mae ADae Bl &E/ldae C) IFHIZLTWENG,
ag@CDEEEFEZRD. ZDLE lacAEHFaecCl 5ac AWEY L
D. F/, Tae BE/~IdaeceC)l »bace BEKIIAID. £oT,agCDL
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XX Tae AnDae Bl BEYVNDZERDONDEDT, l[a€ AMDac B
F7zldaeC) BEKYLD.

#t->T, Tac ANB%#ldacCl Lhdhbac (ANB)UC LR,
oT, (AUuC)N(BUC)C (ANB)UC &4 %.

3. 1.2 2.12&Y, (ANB)UC C (AUC)N(BUC) & (AUuC)N(BUC) C
(ANB)UC DO 2720DT, (ANB)UC =(AUC)N(BUC) BWbO»d.

(2)1. (AUB)NC C (ANC)U(BNC) %R, fEEDae (AUB)NC I
HUT, Tac AUB»DaeCl WYL D. &<iZac AUB&Y, Tac A
f7ldae Bl BEYDID. ZIT, BabIETS

BL,ac ARBIX, acCHELSEIENS, ae ANC YD, 5T,
a€(ANC)U(BNC) LY LD,

WIZE L, a e BROIX, ac ClES7ZZEM5, a€ BNCHKRD LD, o
T,ae (ANC)U(BNC) HEY LD,

WFTHIZE &, a € (ANC)U(BNC) L7825 Z L3O »>72DT, (AUB)NC C
(ANCYU (BNC) MY LD,

2. (AUB)NC D> (ANC)U(BNC) 22T, EEDac (ANC)U(BNC)
WZHUT, Taec ANC EEac BNC] BV D. ZZTHEDIILT
AD.

ac ANCBLHIX, TacAhDacCl &V, ac AUBEHEKYILD. o
T,a€ (AUB)ac CHEEBITHKI DN E, a€ (AUB)NC WY LD,

WiZac BNCRBIX, TaeB»DacCl &V, ac AUBHEKY D,
FoT,ae(AUB) L ae CHEBITHY DS, a € (AUB)NC ALY
N,

WFIUZE &, a € (AUB)NC DRI LD 5, (AUB)NC D (ANC)U(BNC)
NS RVASN

3.1.22.12&Y, (AuB)NC C (ANC)U(BNC) & (ANC)U(BNC) C
(AUB)NC WO >7=DT, (AUB)NC =(ANC)U(BNC) Rb»d. O

FE 1.14.

EEL 1.4 DFEIZHENT, (1) 2. DI PPEMTH S . H3TET, [aec A
FdaeClDlae BERFael]l & Tlae ADDae B &/idaeC]
FEIZAUERTHD Z 2 HTS. UL, 2. TOBHAD T 1 77 £ IEH
WWHEHETHD. [AFHIEB]I PRV DIEZ2RTDIZ, BHAKYILLRW
ERELTADPKYIIDZEEZRTammidE<HOOLND.

EIE 1.5 (de Morgan OEH]).
£EG A BITHUT, IRAEY SLD.
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(1) (AN B)* = A°U B,
(2) (AUB)® = A°n B

FLEAR.

(AN B)¢ = A°U B DART.

1. fTEDa € (ANB)WIIHNUT, Ta¢d ANBI 755 [[a€ ADD a € B]
DEE] WEVSLD. £oTC, Ta¢g AE/ldag Bl £BE5M5, Tae A° %
ZliZae B, §8bbaec AUB WYL D. #>T, (AN B)° C A°U B¢
DY) SED.

2. fEREDaec AUBIZHUT, Tae A& /ldae B 72756 Tad A
F7zldad¢ Bl BEVLD. Tk, Tae ADae BjOR/E] o222k
WCHEET2E, lac ANBOEE] LBDM05a¢ ANBMEY LD, fiE->
T,a€ (ANB) NS, A°UB®C (AN B) MY LD,

3. 1. 2.12&Y, (ANB) C A°UB® ¥ A°UB® C (AN B)¢ M LD
5, A°U B¢ = (AN B) DY LD, O

fERE 1.9.
de Morgan DLl %2 ZHE A2 HWTEHAE L. #HIXIX 6 X, A C X,
BCXIZ2WT, (ANB)=X\(ANB)MESEITEIN?

& 1.10.
de Morgan OEHI 2 NV 2 HWTEIAE K. RURIKEERIZIE R S 20
2, ERPIEH 2 MR T 5 T ITARS.

R 1.15.

fla € AMDac Bl DERYMEBZNLIZEDND T EMIEELTHL
W, TaeAD»DaeBl idTac A ac BOMADPEKI DI L] 72H
5, TR ZBRNENWS Z X, Taec A ace BOELLMN—HILHKY
VERG] LN I THD. THEDE Tad Abag¢ BOYHLMAHY AL
D] kil RB. I, Ta¢d AElFag Bl BRDIDILEFRIUTHS.

HUEDIZUT, Ta€e A F/-E a € Bl DRV INZBRVE WD Z &IF,
l[ae AMace BOELONWE DD WAL ULBWZ E7Z05 lae Ak
a € BOWEBEI LB N] , DFEY) Tag ADDag¢ Bl EW\WD I LIIRD.

e 1.11.
EH 151280 T, (AUB)® = A°N B %Rt
1.3. BFEES

FHPEMEZEZD L TEEOBMMPEEIILD. GRTHEAZEBD TS
THEBEADHDEGLEZADILNTES.
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7 ).
HE£HA BIZRLT, BEEAAXB%
B:={(a,b):a € AMDbe B}
TE#HKTD.

5l 1.7.
EEES D ERH %2 HITS.

o £H A=1{1,2,3}, B:={4,5} 1L T,
Ax B=1{(1,4), (1,5), (2,4), (2,5), (3,4), (3,5)}.

ADITEOEI3ME, B DITCDEMNR 21, A x BDTLOMEEA3 x2 =6
L 25T Z EITERLUTHRLL,

eRxR ={(z,y) : 2 €R, y e R}y ThHd. R? =RxR &&HL.
RCRXxRTIFARWILIZEREET LS

e Rx (0,00)={(z,y):2€R, 0<y<oo} THd. R :=R x (0,00)
CESCGEEREND). ZOLE RICR? EBD.

e NxR={(n,z):neN, zeR}

o n {RJuZEH R" %

Rn::RXRX--~XR

n
TEDD.
R" ={(x1,29,...,2,) 21 ER, 23 €R,... x, € R}
Thd.
Bl 1.8 (N7 NIVZER).
a= ( Z;) WEERZ MVDE X GeR2EEL. F/2, b= (g;) M
3

BN MLD Y X b e R3 L &<,
2ROIEFFHIORTHEEE My(R) &<, TH DS

M5(R) = {( ap; G2 ) AEED 1, =1,21Z U Tay € R}

Q21 A22

THs. FARIZUT, SROEHFIIORTEE % My(R) &<

 GEEURERX{0}EFAUEDEABRLT, RCRXR EHRTIENDD.
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fIRE 1.12.
A:={1,2,{3,4}}, B:={2,3,4} £ 95. 2D I Ax B%KkD&X. 7D
AT N < DM ?

EHE 1.6.
H£H5 A B, CIZOWT, IRMBEY L.
(1) Ax (BUC) = (Ax B)U(AxC)
(2) Ax(BNC)=(AxB)N(AxC)

FERR.
Ax (BUC)=(Ax B)U(AxC)DHRT.
1. Ax (BUC)C (Ax B)U(AxC) %2/RT.

REREZLIIMEED (a,b) € Ax (BUC) IZHUT, (a,b) € (Ax B)U
(AxC)EM5, T(a,b) e (Ax B) £721& (a,b) € (Ax C))] THb. &
#1.7&Y (a,0) € AxB 2R 912E, Tae ADDbe Bl 2REIE&0.

ERED (a,0) € Ax (BUC)IZHUT, Tac ADDbe BUC) DY LD,
EoT, <z The BEAdbe Ol MY L. (a,b) € (Ax B)U(Ax O)
R OIGEDIT%2T 5.

be BEbLIEXae AESEME (a,b) €e AxBERD. £o7T, (a,b) €
(A x B)U (A x C) D&Y 320

WIZbe ORbIEac AZ27205 (a,b) e AXC BB, £oT, (a,b) €
(Ax B)U (A x C) A D 2. WFRIZEE (a,b) € (A x B) U (A x O) DK
URVASS

2. Ax(BUC) D (Ax B)U(Ax C) 59 {30 (a,b) € (Ax B)U(AxC)
IZHUT, Ta,b) € Ax B EHi(a,b) € Ax Cl WY LD, 22 THE
FLT, (a,b) € Ax (BUC) &mRT.

(a,b) € AxBAOIE Tac ABDbe Bl LRHNE, & ITEMH 1.1 &
D The BCBUC] &%%. £>T,be BUCZEMS (a,b) € Ax (BUC)
Thd.

W (a,0) e AXCBRHIE Tae AMDbeCl L2056, &<ITEM 1.1
XY TheCCcBUC) £%%. £5T,be BUCEMD (a,b) € Ax (BUC)
THd. WTHIIE &L (a,b) € Ax (BUC) PMFELNT-. O

BIRE 1.13.
L 1.61ZBVWT, Ax (BNCO)=(Ax B)N(AxC) &Rt
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4. ISA: BmOER

2 FCHEALHE AL, EHOE S HIIONWTARNLZN, £ TERTE
EWRBRBELZDN? LD T EIZOoWNWTIHh TR, EEE2TFIZL >N
LML, FXTENAZEDICHHOES 2 ZR72O0/EM & U TOMHE
EHDMN, BWFEEERD L EIOMABPAN? 2RDD-DIZHFbNdT. Z0D
(B2 IZDOWTHATE2HDIZ, ZOZLEIZDODWTEITALD.

ZODkUE 4+ 121E, O=ZDDHAKME2F>T\5.

(1) FERD a,b,c € ZIZHUT, (a+b)+c=a+ (b+c) YLD (FEZER &
WD),

(2) FEDa e ZIZHLTa+0=04+a=aDEKYLD (ZD0 % (ZDIEIZ
Ng ) BimEnDd).

B) EEDa e ZIZHLUTa+ (—a)=(—a)+a=00KI D (ZD —a% (Z
DIEIZDNT I/ T D) B-E D).

%@gow'li’féf%%o%/\%anu\ﬁs REFTE S EHBBL R Z2EETH
, ZOREOWBE ZFANRD Z PR BFORIOEETHS. LI, BEZOD
rif’i IOWVWTHRBIT UL T RNDSES S 0D
ZDZemEIADURD DI, X 2B E T 2EBURBZHEIA2EKD R
THEEERX]| &ESZLIZTD. §4DB

R[X] := {ao + a1 X + as X* +---a,X" :n €N, ag,ay,as,...,a, € R}

LEDD. FIAIE 1, 2+V2X,4-5X +2X? e R[X] THD. 2D, RX]IZD
WTCE, ZIHADZUENEETEDLWN, ZOLZHEADZLEIZOWTE, BEOD
HEE2AZLUTWDS. DFED RO ZDOMWEEM Y LD,

(1) FERED f(X), g(X), h(X) € RIX] X LT, (f(X) + (X)) + h(X) =
FOXO) + (9(X) + h(X)) A3 D 3.

(2) fEED f(X) e RIXJITHUT f(X)+0 T f(X) = f(X) DSV SO,

®) 80 () <RIX AU H0) + (F(X0) = (= F0) 4 £06) = 09
WRAVACH

T EMTIES E)EETIHEII LN 5720, KFEORFETI, YOk > RitRTE
ZTWEN?%2HEBREHLMILUTHOHEEZEZEZZRENRD 5.

8XHIZWH L FED a,b e ZITHUTa+b=0b+a &KV LD (REEAE VD). Z
OB FFOROZ L 2 BB NT —RILEEL VD,

gf(X) = a()+a1X+"' +aan7 g(X) = b(] +b1X—|— +mem, h(X) = Cy +01X+
X EoTR. BRTH S 2B f(X) OFELEAUTHD. FELW LI 24
TatlHd 5.
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S, ZORUEE RIX] DR UES &< B, D% ) BEOME 2 -
TWaY0 2 MEERELSBZED) , HERMEEROES] 2H—0
CERT, [ARDNRBN? ZHARTBITIE, SBOFEHGTHO HEEH X <
BB ON] AT E e 212, EHIEHTH .

Y AT, B Z RS EARIX] I, DI ENERETE TV LML, -
LEOMWE L NITROMWEDM % —FIZHHNE S & ddL, HEX2 L%
KB THIBENEEL <R32 22T, ZEMRIX] LN THoAI L EENT,
B4 COBONE RO L 312, EO &> BMEIELNE N ? 2 HEIZT 2
DHBERE VI WIEAH TH S, BiBIs, BEICHTEMOERE 5D
2T 5. EVFELWHFICOWTIE, A [2], FiL [13] 22 &.

T 1.8 ().

HEEGCF FEDabe GIZRHUT, ZLBEW+beGWEEZS>TND LT
5. ZOREUVEN RO=ZD2>OMEZFEO L E, G (ZLREIIETL)BEHETDH
HRARN
(1) FEED a,b,c € GIZHUT, (a+b)+c=a+ (b+c) K zD. ZOWHE

zREAEERI VD,

2) ee GPFHELUT, EREDa e ZIZWH U TCate=ct+a=aPFE)iiD. Z

De#x (GOEUREIZNT D) BAITEWD.

(B3) EEDae GIZNUT, be GWFAELT, a+b=>b+a=e MY LD,

ZDb%E (GOLUEIZDOWT alZNT D) FImE WV, —a:=b&&ES.

fEIRE 1.14.
R :={rcR:2#0} &B. TO& X, EHONTHEIZEL T, R* »%E
W83 2 zmRE.

1.5. JEEMEE

B8 1.15.

EHABIZHUT, AANB=AWKVIOZ L ANB=02RAEL %%
ZeapRE DFEV, A\B=ADPKI DB HIFZANB=0MKEI LD L
ELWUZANB =0 MK NDRHIEA\ B=AMNKY LD L% RE.

& 1.16.
ABEELEL UL, PEWIEMETHZ Z & 2Rt

WEkor b, TRUEOHEAUTNS | ERALBLELTWAELEAS LES.

Wz 1E, X7 MV EREROBTESE, BRTE->-R VETHOMEE 2223, s,
7O RO OB X IBHOME R K> T VW5,

22720, S5 OHEENRETLB2IEN5BELANEENRS.
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25

fEed 1.17.

ABEHEGL UL E AAB = (A\B)U(B\A) L&D §£4H5 A B,

CIZx U TIRERYE.

(1) AAB = BAA

2) (AAB)AC = AN(BAC)
3) ANA =10

1) AND = A
)

95,
%8 1.18.

EAHEX)Y, ACX, BCcYIZxLT
(X xY)\(AxB)=((X\A) xY)U(X x (Y \B))

MR LD Z L &R,

BAAB % A & BOXFRAEL NS,

Y AFEDES A BIZHUT, AANX = BZ2AIETEE X W2 FE—oFF






B2 E
E&

BRENDEDIE, B TE 2B E IS BILLZEDTHD. ¥
WHBWT, F1IHOESLAZEDEHRIIEDNH TH> TEHMEL 2 DMET
H5. ZOBETIXELPEBILED LS ICLTEET UL O, Gre vk, £
B EBHGIIDOWTHIIAT S, ZOEONFIF—H L AZZITTIET SICHMT X
BOWE LB, UL, ZOEEZFEND BIZHET D 22T, 5BOMF%
gk, BR T2 NG UL BRD2DT, K< BEARBNL, METEEDIZHEAT
AL,

AR, ZOETTTCLK2ERIIFIZETRNETD.

2.1. BREFEM?

B ETIZ, ZIREBCC = RES MR U -8 S, £72, ZAEBREK
BRI FALZ LS. /2, BBOEZHLUT, y=f(x) B2EZ
HE L HoTW iz, ZNHIZONWT, ffRIZEZH L TALS.

3R f(x) DDA & OD i B y D
SR f(r)=z(x+1D)(r—1) —co<xr<00 —00<Yy<O00
= AR f(z) =sinx —o<r<oo —-1<y<l1
FRARE AL flz) =e¢" —o<r<oo 0O0<y<oo
X B f(x) =logx 0<r<oo —o00<y<oo

ITC, IRMChNnd e UT, HEEE f(x) = logzr Tldk x OHIPH L L
T-00<x<0TRERBCTEIR. /2, =M f(r) = sinz IZH VT,
—oco < <oo TIX, yDEFIZ -1 <y<1&LTHELNZ N ”ND.

B DB TR L AN ? WD T EIFREENINT WD DN, A U
RREZADHD. ZOBEKE VD EDIIMINEBEIZEREL L.

& 2.1 (55%).
X, YZHEELTD. [REEXDPOLEERY ANDERTHD LI, [EED
T EXIIHUT, 2 ll&>TH_EDZZ DDy cY 22X IE2HADZ
EEWVD. ZDLE fF X Y EEE X% fOERE, Y % fOfEHE W
27
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5. TLTC,ze XITHULT, WIGTDY Dty % f(z)=yeY &HFEE 2 IIH
T2 fOfEE NS, X5 Y =RDE X, f%& (FHUHE) B E VNS,

FE 2.1,

BB EHREIL fOZETH-T, f(x) DI L TIERW. 72720, B f(z)
EWVWHDEXFETIARIEIEZLSIADD. EMETHHOTHEELLBRNWEREZE L
TWBIENHDDTHEET I !

Bl 2.1 (BTN,
KOG EIFBERUNEZ BN, ED5ND 22T L EMRIZELRNVD
MEEIZHHUES. DT, X, Y IFER 21 IZHODONIELHLTD.

o (EHEBIZMENDHZLAE) X =Y =ReLUT, f:R-R%2re€R
WX UT f(z) i=loga iCEDEDLD LT DL, FIRERIZZLR.
BEBS,0,-1 e RTHBH, f(0) =log0 X f(—1) = log(—1) Z&E
DBDZEMTERONLTHD.

o (HIICHIENHSH5E) X =R, Y = (0,00) LT, f: R — (0,00)
Zx e RICHUT f(z) :=cosx ICEVEDED &TD &, fIFERIC
BHRBEN, BEEL g e RTHEID, f(n) =cosm=—1¢ (0,00) 7Z
MHTHD.

o (OFTOMIFELTWAWS) X=Y=C,LT,f:C5C%:2€eC
IZRUT f(2) = V2L DEDED LT DL, fIRBBIZES AR,
BERS, i=y/-121LT2icCTHDW,

(1+i)?=2i, (-1—4)?=2
X
fR)=V2i=14+iFxF -1

LI f(20) DA —DIEE SRV ETH B

Bl 2.2 (BROH).
BHROFIE, BHROEEDESFi2dRD. BHREIHBALERTISLZ
CIREDHEHETEEETHS. HETEIHALETLILDIITEII L.
o G f1:(0,00) > RZ{ERED z € (0,00) IZH LT

fi(z) = 2?

BB f(z) L0ORBIEFSTLED &, BBZHEICE D EHREZZEZD L XIMEERT
WBEDOPDONSRL BE. EEICHREERMA Y BREEICE 2542 B2 280D 5.

2 e ROBE, y= Vo ldy? =2 LRDIFEOREECHINTV A LICHERT & HHE
BUZOWTIE, EAPREROMEEIE, BHIZERL A
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WZEVEDS.
e G fo : R>REZMLEED 2z e RIZNLT
fo(x) = x?
WXV EDS.

e G g :R—[0,00) ZERED z e RIZXHULT

gi(x) ==

WZEVEDD.
e gy R RAEZMLED 2z c RIZHLT

WCEVEDD.
IN6DEDIERE2ERTDIL I, ERE X, EFY, FED 2 € X ITH
T2 flr) eYD3IDEHALNITIHENHD. SRETOBFTCEHEZE
EITDL I, EFEBOMEEEZ I BALHONILTWANZZEH DD
LD ERBPEEHAEIBAERDZ LI EIIERETDI I L.

TR 2.2

Bl 22125WT, fL & fo, 1 & R 3D EHRE LU TEZLDBERDHD. f
EHEAL 22 TEE>TVDS, MUEE BIR) LES »E LR WN, f
EhHhIFEBRBEMNERSTVD. ZOZ L IFE THEEREWT, f 13D
TWBM fy TR LD TOWARWEEDHD. [FRRIZ, g1 & g0 XA U 22 TE
FOoTVIEN, g1 & g IMEBMERS>TVE. ZOZH & TEHERERELRENT
HY, g lEED N >TOBED g TIEED > TOARWEERHD. ED LR
PEEDKD Lo TR DNEDH ETHHT DD, f1 & fo, 1 £ g ITEDED
BENIRDHDINEFHZTAHATHU.

iR 2.1.
TRE, BRETOHFTEILSAONDIBEBDOEINZTHD. B fLyg
DEFIL L MEKZ EHT, G5%2EHET L.

o) =2 gw) =vi-w?

EFE 2.3.
Bl 22 DEXFIIEETIEIH DY, EL ZLWHETEHD. I T, IRD
EOBEBEIHEL IS,
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(1) fi:(0,00) =R %
fi(z) :=2* (z€(0,00))
WLV EHETD3
(2) f1:(0,00) =R % f1:(0,00) D222 e RICKVE&KRTD. KA
WEROVWTNE Z L IZEET L
R 2.2.
il 2.2 DEA fy, g1, g0 IER 23 DES 2o TENTHAL.

Bl 2.2 D f 1% fo DEHROEHEE%E (0,00) C RIZHIET D Z L IZ&>TH
HENE. DL E 1 % folos) LEL. &V —BOBTHERES.

T3 2.2 (HIR5H).

FEXYLEER X Y, HREAEACXIIHLUT, fOAIZKLDHIR

fla:A=Y Z22ze AITHULT
fla(z) == f(z)
WE->TREET D.

FHIHEDOER L3 TEAVFLVEEESIWD ZenZERLL. FU X
N, BEPFEL VIR EI WS T e ERLELD.
£ 2.3 (BBROES).

EEX, YIIRHUT, BB X Y Eg: X 5V PRELOVEIX EED
r € X ITXHULT

fx) = g(x)
MWD DI EEZND, ZDEXf=gtEI(f=gtELIZLEHD).
f=gME) BN Ee X f£LglEL,

Bl 22128WT, fi # o THD. BERS, fi & fLIZERIEIES NS T
Hd. FHKIZ g £ g THD. BERS, g & g DIEHEIES NS THD. GH
DEFBCEBAGE D & S, BHEPELSBLS RN LIERE L.

Bl 2.3 (&% SO,
[ RoRE&g:RRZEEDzeRIZHLT
f(z):=sin*z, g(z):=1—cos’z
WZEDEETD. DX f=¢gThd.

3fi(x) =22, x € (0,00) LAFHEMEZELZRLTH L.
te & 90 EHEE I TMES 2Tt H5D.
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sERA.

f&gDREEE HENTNTNEL NI LIFHLNENS, RTZ &I,
ROz eRIZHUT f(z)=g(x) THDIELTHD.

f & gDREFRBLMRNITNTNEL V. EED 2 € RIZHUT, sin? x4cos’z =
172056
f(z) =sin’z =1 — cos® z = g(x)
ERDBDT, f(r)=gx) BONDE. [>T, f=g LA5. O
Bl 2.4 (BBIPESIIBLRNI L),
T RoREg:RSREZEREDzeRIIHLT
f(z):=cosz, g¢g(r):=1- %x2
WEVEETD. ZDOLE f£9gThb.

BERA.

f L gDERE, HRIZTHENE LS, mEZLid EEDz e R I
HUT f(2) = g(a))] DY SEBNZETHD. b, [H3 e R
123 UT f(z0) # glwg)) ZatEdu.

m:geRtB<&

2

fla)=£(35) =0 geo)=g(F)=1-% #0=fla)
Thd. [>T, f#£gThHb. a

EE.
LU, I-T £0THDILEIHLALIAPLZVADL, BIZIE, KD &
IZTHEEVESS  7>3m5 a2 >98 85, ftoT,

l-—<l--=--<0
8 8 8

2
ﬁ@@ﬁ@:ylg¢06%é.:@¢5u¢%b<@w:aéﬁ§a%m¢
ZOIXE/ICRS 2 &S,

RIZ, ZDODGEHENPLH U WERZEDD HiEzdN5.
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& 2.4 (GER).
XY Z2EE620,f X =Y, 0:Y 5 Z%25/2325. 2D fLyg
DENEgof: X - Z%xe XITRHUT
go f(z) :=g(f(x))
WZE->TEDS.
Bl 2.5.
f:R—=(0,00),g:(0,00) > R%Z LEDzreR, ye (0,00) ITHLTEN
zh
fa):=2"+1,  g(y) :=logy
WEDEDD. 2O X, fOlEBE g DEBBIEFELNZ NS gof - R— R
EEDDIENTEC, EEDz e RIZHLUT
go f(x) = g(z* +1) = log(z* + 1)
BB, FlgDEEE fOERBNELNI NS, fog: (0,00) — (0,00)
ZEDDIENTET, EEDy € (0,00) IZTH LT,
fogly) = flogy) =log*y +1
ERB. LML, gogldg DIEISE g DERBMNELS, §205 (0,00) # R
ENOEDD ZEMNTIRN.

FE 24.
fHEBIRLAANRL DD, (0,00) CREDD, FE fofEEDDI L
MTET, Dz e RISHLT
fof()=(a®+1)"+1

ERB. ~MRIZEEXY.ZWWRY CZERETE EHF . X Y L
g:Z —>WODEKgo fEEHRTDIIELNTED.

I

-
=y,

il

Ne

FHIDHITENERZ T I 20O, EIFEREEDPEHZTIEINENLH
B HS5. mn,l e N& (I xn)f18l A, (m x 1) 175 BIZX U T, ¥ BADE
HBTXDN, MABIE (m £ n THIE) EBTEIRVDTH o7, ZHIFEH
GgOfMEBTITE fogMEBTEIDLIIROLBNWZLERUIEZFERL
TW3. [THMPREEBRDORINIR S Z L 2T 2 Z LT, ZOEEDEK
= HIERTIDZTHAD.
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fER8 2.3.
ZODEBR [ RSR g RRZIEZEDz e RIHLT

f(z) =3z +1, g(x) =

THZA%. 2 e RIZHUT, GBS fog(x), go f(x), fo f(x), gog(x) &K
H L.

fERE 2.4.
G f, g DIEBTNTN

1

fl)=a+—, g(y)=log(l+y)
ERBETD.
(1) f & g DEFRIE LMK E D TEML L EHE L.
(2) fogMEDOLND LD, f& gDERIBLEBEED &,
(3) go f MEDOLND KDIT, f & gDERIK LM% ED &.

IR 2.1 (GO ARICIET B AL,
EEXY, ZWEEH X Y, q:Y =5 Z, h:Z—WIZDONWT

ho(gof)=(hog)of
AR RVAS)

AlERA.

ERIB BN ZTNETNE LW EIZHLNEZNS, mEIE W & i,
FEEDz e X ITHUT,

ho(go f)(z)=(hog)o f(z)
Thd.

ho(gof)=(hog)o fDEHRIKLMFIXTNTNEFEL V. LED 2z € X ITH
LT,
(ho(go f))(x)=h(go f(z)) = h(g(f(z))
((hog)o f)(@) = (hog)(f(z))
WD ILD. & 2T, (ho(go f))(x) = h(g(f(x))) = ((ho
<UZ(ho(gof))(x) = ((hog)o f)(z) MWbOMnd. Ht>T, h
AN A RVASH a
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2.2. &, ¥R

f: X oY %BHETE Z0exiz, v e XOBSEHPEIZESUT
yeY DEKEFHEZRDL] ® [y c Y OB HPAIIES UTC, 2 € X DEIS &
FxRD L] LW MEIE R kBB OMEE UT, i, @R TRZ
ZeDHBEAS. ZOZ L2 HBEDREEZHVZEDMROBEHBETHD.

EFE 2.5 (B, ¥H).
AcC X IZXUT,

f(A) = {f(a) €Y :a € A}
% fIZ&D ADBENS.
BCYIZHUT
f(B):={r € X : f(z) € B}
% fI2&d BOWHRE NS,
il 2.6.
f:R— (=10,00) ZEED 2z e RIZH LT
f(z) = a?
TEDD. A, Ay CR, By, By C (-10,00) %
Ay i=1[-3,1], Ay :=[-1,2], By :=[-1,1], By :=[1,9]
TREDD. DL X,
f(A1) ={f(a) € [0,00) : a € Ay}
={a*€[0,00):a€[-3,1]} =[0,9],
f(A2) = {f(a) € [0,00) - a € Ay} = [0,4],
f'(B)={acR: f(a) € By}
={aeR:a*€[-1,1]}
={aeR:-1<a®> <1} =[-1,1],
f1(By) ={acR: f(a) € By}
={acR:1<a®*<9}=[-3,-1U][1,3]
8%, Tf(A)IF-3<zr<1%2ELIITy= f(r) =22 PE<HiPA) 2K

LTWd. F7z, [fA(B)IE-1<y<1z#HLIly=f(x)=2*>Tad
B <HPH] 2RLTVS.
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RB=E 2.5.
#l26 AU TEZHNS. g: RoREZFEZED 2z e RIZHLT

g(x) == 2*

Ti%—é—é ok %6:7 g(A1>7 g(A2>) g_l(Bl)7 g_l(B2) %ﬁ%f)i
EHE 2.2,

FX Y RBBEL, AL A C X, BLB,CY 5. DL %, A
DALD:

1) f(A1U Az) = f(A1) U f(A2);

9) f(A1N As) C F(A) N f(As);

3) fTHB1UBy) = f~H(B1) U f(By);
“HBiNBy) = f7H(B1) N fH(Ba);

5

6) f(f'(B1)) C By;

7) f(A1)\ f(A2) C f(A1\ Ar);

(8) f~HB1\ By) = f~H(B1) \ fH(Ba).
EFA.

T, Hbr e A UADBBELT, y= f(z) LETZ. [ze A -1E
v € Ayl IS, Tf(x) € f(A) £721F f(x) € f(Ay)] MERY LD, fE-
Ty = f(x) € f(A) U f(Az) A3Y 31D,

2. f(A1) U f(Ag) C f(A1UAy) &R, AEFED y € f(A) U f(Ay) 125
LT, Tye f(A) £-03y € f(A)] DY SIOND,

rl’l c Alb)ﬁﬁbf Yy = f(![’l)J E e |—.T2 S Agb)ﬁﬁbf Y= f(ZEQ)J

755‘}52&) LD, T € Ay b)ﬁﬁbf Yy = f(ZL‘l) 7&6632, A C A UA2 X U,
T, € AJUA, 7375)6, Yy = f(l’l) € f(AlUAQ) L5, [ERRIC L/T, Ty € Ay H
ﬁEbVC, Yy = f(I'Q) 73: 6‘;, AQ C A1UA2 é'fﬁ/)f, Yy = f(l’g) € f(AlUAQ)
DoMB. [T, LHEDEATE, ye f(A U Ay DD o,

(2) (1) DA B> T, &H, L. (1) X0, S EAHT LA
R

(3) LD (4) DIEWIAED T, &H, A L.

4) 1. fU(BINBy) C BN fNBy) AT EED z € f(B N By)
LT, f(z) € Bin By BN 0. £oT, [f(z) € By 7D f(x) €
Byl HV S oME. T e fUB)Bow e f1(B)l LR%. fEoT,
v € [YB) N f~L(By) HHY D,
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2. fFUB)Nf By C fFUBINBy) Y. fEED z € f~1(B)N
FUB) IZHUT, Tz e fYB) DD a € fYBy)) MDD EMmb
[f(z) € By 2D f(z) € Bol BEVSLD. &oT, f(z) € BiN By &2 %M
5,x€ fYBNBy) &K%,

(5) EED z € A ITHLUT, RUAWI &tz € fUf(A)) EDD, flz) €
FA)THB L2 RBIRE. 2 € A Eoknb, f(x) € f(A) IXHAT
5. [>T, ze fT(f(A) BRILTS.

(6) EED y € F(fUB))ITHULT, Bz e fU(B)WENT, y = fz)
YEFD. Eox e fUB) EMD, f(z) € By KD, 55T,
y = f(z) € By DY LD,

(7) &H, G &

(8) & H, AL &.

]

BRIEEA.
F(AL U As) D F(A) U f(Ay) DFEBID & X1, AEED y € f(A) U f(Ay) 12
XU T

|—{L‘1 € Alb)ﬁ;ﬁibf Yy = f(I1>J F7-1x |—l'2 € Agb)ﬁﬁbf Yy = f(l’Q)J

DEDIZ 1,20 € XD2DDXFTMWTTEELA. UnU, fUB)Nf (B, C
FUBINB,) DFMAD & ¥, fTRED z € fYB)NFL(By) IR UT, Ty, =
F@) Dy = f(z)] £200XFEHTILIEHY FRATLARLENE
WOBMMHY F U2 ZOERMIZEZD 20T TBIE, BHEI3BIIH7] 12
HMMZABDRBENRHY) £

EEDyc f(X)IZHWLT, y=flr)bBd2c XIZ1DEIFRY FH
A. Bl 26Tl e f(A)TID, 1= fla)&Bdac AlFa=+1ta=-1
D2ONHY EFT. TIND, ye f(A)U f(A) IZHUT Ty e f(4) £721%
yE f(A)] ERVETH DL EIZg & MNALIKARZHEI Db SR
WDTXFE2DE2KDTY. TNEXF1IDOTRIBLUTUED &, 01 & 2
WESGEZHMATEI I ENTIRLLA>TLEVET.

THIZHLT, 2 € X 2UDB L fo) REE—DICREVET. h
BB EGED R OBEE LB TY. v e [1(B) N fH(By) ¥ LAkE I,
[z € f7UB) Dz € f7HYBy)) LBV ETH, Ty = f(r) € By Dy, =
f(x) € Byl EUEBLKTHELINDIE vy = f(x) =1y, 2FV yy =y EHBOTL
FOMNHTT.

B2 2.6.
EH 221280, (2), (3), (7), (8) ZFEHHE &£.
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FR 2.5.
EH 22D (2), (5), (6), (T) IZDWT, FFIE—MITHLL BT & 2 FilH
L&D, fBl26DF, A :[ 3,1], Ay = [-1,2], By = [-1,1] IZDWVT
f(ATN Az) = f([-1,1]) = [0, 1]
f@Mﬂ Mﬁ=@ﬂﬂm7][0ﬂ#ﬂ&ﬂAﬁ
“Hf(AD) = F7H([0,9]) = [-3,3] # A
( H(B1) = f([1,1]) = [0,1] # B,
f(AD)\ f(A2) =[0,9]\ [0, 4] = (4,9]
AL\ A2) = f([=3,1)) = (1,9] # f(A1) \ [(A2)

ERY —RIZESVERISLUBRNZ &3O 5.

RRE 2.7.
EE25DTNTNDEEDES ZHERT &.

2.3. 25, Bh5, MER

FDH] 2.6 IZBNT, f(1)= f(-1)=1Th>7/. 2FY, 1cRIZFLT,
fla)=1R2ceRVPDOBAE)HBILIIBD. Oin-lKﬁbf
3, y=f(z) 282 e BN DU EHZND, ﬁ@@ﬁwnnu A B
B (& V) IEREICIZSEAR) DNED HND 72DITIZ G f 1 &/mybs@%ﬁt%
BRIV W TRW. ZOHITI, ﬁﬁ@bi‘ﬁ%é FODFEMEFZRD I LI
T3,

EF 2.6 (H4).
XYRES [ X Y 2EHETD. [REBEFRTHDLEE, EZED 2,2, €
XIZHUT f(my) = flag) BOIE = 2o DD VLD Z & ZR VD5

SR 2.6 (V03
SIF f(zy) = fze) VLD & RE ERERZHIC L TIEWIF AL,

EE 2.7,
BEASR ) S A RN T 20, (5B 21,00 € X BFAELT, fz1) = f(x)

S EHED a1, 0 € X WNUT f(ay) = flao) BIRET B E 21 =20 KRN DI L] &
LTH &,
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ﬁﬁm#xﬂt@é’tf%éﬁﬁﬁimﬁ%@QJ®éﬁ& [P A3k )
SEOM QMY LN 12250 UKL 3ETHPT 5.
EE 2.8,
[ X Y PHEETHEZLIE, REFIETHS.
(1) 'ff%ﬁ@ T1,T9 € A CZYBLL/“C,

Ty # 1y = f(11) # f(22)

MDD, T, €ED 125X L THEEZE>ZEDTHY,
ERIFIEELDVEDLNDXTWEASDS. UL, GEBHIZIEH £ Y FMNEW.
BERL, FLLABAVWIEEZTRTDE, ELVWIEERTLYEEH LW E
NEVWNLTHSD.

(2) EEDy e VIIHUT, f[FH{y}) E72EZh—mDOEELRE. ek
58, WEDTEWEEHRDIL T LB >TVTEZTNIZEEAREETIERY
\,&73)37%)703615’). =720, [ {y)) FEEEEHY D 5.

] 2.7.

wJWQQ@ﬁ(Om%%Rﬁ R—-RZHICTD. §480H
filz) =2 (z€(0,00))
fa(x) :=2* (v €R)

£95. ZOEE, fLIFREFNTHY, fo (RBEH TRV,

R 2.9.

Bl2.7THNDEBEY, GROER B LS ZEDDS ZLIFHEETHD. E
B E I OALED BV B IIRLENENEEZD ZENTIRL,

5 2.7 DEERA.
1. fi WHEENIRD Z L 2RT.

ZT—\‘—‘j_: C‘:ﬂi, E%O) X1, X € (0,00) L:;ﬁj‘bf, fl(fﬂl) = fl(fljg) %fﬁi/ril/
—C, T, =— T 73)5201‘_[./): (‘_’,"Ca@é

CPAsIEQ) v HZkid, PERETDIE QVBTHRY IO WD THD.
:m%fﬁjz‘)ﬁf:au\tu\ﬁztci, MEE P IEEAL LU TV 2 2% Q IR L2780 ] L v
285, 5D UVEMARMIZ, FIZIE TTFARNTI0 Ml ER L 572 R BIXREN S TH D |
7J>ftb<fw\ xE 3b\5 ZEIZBRDEDONEZTHATMU. 85 HE>ZANDEIENS TH S
DX, WEE DOPNFZZLIZRBEDEADIN?
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EED 21,29 € (0,00) ITHUT, fi(z1) = fi(ag) ZIRET D &, 23 = a3 0D,
(1’1 +.CE2)(ZL‘1 —.CEQ) = Ofibé :.:.VG, T1,To9 > OTC\b\B T1 + X2 7é OVCCTDU,
T, — X = Of))ﬁé5 J:“)’C, 1 = T2 73‘556‘) ﬁ’J#B, f1 ‘i%%ﬁfﬁ)é

2. L RHEBHIRLBRNZ 2 RT.

B TARWI 2RI, AEZ2REEEIN. 2FD), R4 TH
B x1,19 € RVIFIEL T, folwy) = folwn) D ay # 20] LRDHIELT
H>.

r =1, 29 = =1 € RET DL fy(z1) = fo(l) = fo=1) = falwa) 7ZHY,
T =1# -1 =12y 2T, fo IXHEHTH, O

ER 2.10.

'WIJ 2.7 0)%?’%‘[‘%0)%%@ f(.l’l) = f(ZL‘Q) é'f}iibf Tl = To %%bf:?ﬁ, Z
DFEA A TN ME—DFEET S] DifHZ T L XL MHS HIETH
B FEBIZ ] W OFAELEZE LT, TOZOBRELWI L E2RTIE
THEAEFME—D WS Z ebhnd. ZOLDIIM—DFET D 2inlHid 5T
31 e eEL.

Y DGETIX, BHROEIZNT 2 EHFROEAN—D2 ULV &2 EEL
TWa., EEIENE U AN 2H>722 LT, TOORFELWI & ERL
Tmé@ﬁ,%@@@kﬁ?éﬁ%ﬁ@ﬁﬁgﬁb#&myt#b#é.

B8 2.8.

XYZEES [ X oYV EHREETDL. Z0DEE, A4, C X ITHUT,
f(AD) N f(A2) C f(ALNA), [THf(A)) C Ay 2t o T, BAMEIRE
H 220 (2), (5) DFEFMVRALT D FRRMIIE LTS,

T, HE28IIBWVWT, f WHEHFHTH->TH, FEDy € YIIRULT,
Ty =023HYD DB md N, WELEFEDZOIIE [TEDOycY
W LUTy = flo) &8d 2 € X PFEELRTNEZRL RV, ZOWE%ZE
N5,

F 2.7 (&24).
XYZ28EE X Y E2ERETD. [REFTHI LI EEDycY
LT, D re X WFELTy = f(z) BEY DI L ENS.

ER 2.11 (FEWR W),
EHRHDOEHT MEEDyec Y IIRLT, Hdrc X PFELT) 2 [Hd
rEXWEFHELUT, EEDyc Y I LT LIEFRZEMNZTIEWTRW, F/z,
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MEEDz e X IZTRHUTHDy e Y WFELT] L X &Y DEBREZNZTIE
WMF RN,

FE 2.12.

SERPED LBV, HEEDy e YIZHUT, Dz € X BFEAE
UTCy=f(z)] PV AZBRNZETHD. TRl %2 (D), D] %
MER] TP ZANEEDP 5 EITERET D &, BB L2802 ek THh
BycY BIFELT, FED e X ITNUTy £ f(z)) &R5.

R 2.13.

[ X2 YPEETHZILL f(X)=Y BRI ULDILIZFAMTHD.
FERE 2.9.

B[ X 5 Y IZOWT, kRERYE.

(1) fORFZ LI f(X) =Y DY LD,

2) fF(X)=Y ZLIXfIFEHTHD.

15 2.8.
Bl 220D g :R—1[0,00), 0 : R>REZEZXD. §42DH
g1(x) == x? (r € R),
g(z) =2 (v €R)
BHEABD. ZDEZ, g I FEFHTHY, g ITBF TR,

5l 2.8 DEEBA.
1. g BeH e R e 2RT.

R 2Ll MEEDy € [0,00) ICNLT, y=gi(z)=2> L BDreR %
HDNFBIE] THD.

EREDy € [0,00) ICH LT, y=gi(z) Z 2 e RIZDVWTIHENTASD. 75
Coy=22 o, x=yEE c=—-yLBd IOFLEEZELELIZLT,
Ibare Uit ZEEL.

ERED y € [0,00) IZX LT,

r:=,y€eR
LBk,

g(x)=2">= )’ =y
ERE. WOT, g IZEHTHS.
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2. o MEHTHRNZ L Z2RT.

R Z e BHOEEENS, Dy c RMWFELT, FEDr e R
Iz iﬂ/f,gz( y=at#yl TH5.

y=—1eR&TDIEL FED2z e RIINLUT go(z) =22 > 0EZN5, go(x) =
1225730, §8DL, go(r) £y L85, fEoT, g lFRFTIEARW. O

B2 2.10.

XY%ES [ X - Yi22eH2dE Z0OLE BCYIIHLT,
B C f(f~YB)) Zmt. > T, 24MEIXER 2.2 T (6) DFS DALY D 50
ERHOTWAD,

ITC, X 2 YDPRHEFTHDL LI, fIRERHNODBHTHEEEEZ NS,
J)a%i EHOME LY FEOyc YIZHUT, f(z) =y BRdre XN
Ehd. I ol %%j‘@'liéﬂiotu ZOzIFOEDUNBN (—ETHDE0D).
WMoT,yeYIZHUTEZE—=DDre XBENT, y=f(r) £ TED. T
T, ZONIGEERD.

EFE 2.8 (HEH).
XYZREE f X oY 22H4LT5. :@t%,f@iﬂﬁg@f—l Y - X
ZyeYIIRUT, f(z)=y B2 re X IZLVEDD.

X =Y a2 1Y 5 X% fOUEHETIE ROz X
CyeY Iz T

(2.1) froflx) =1 (f(x) =,

(2:2) fof7w)=Fff"y) =y

MY LD (£ H). ZOBBRA (2.1), (22) WEEHROE OEELEETH D
5l 2.9.

WEGOH RS, /-, B THNE, T EE2HEEITLIILETES
Pl s.

Tf % SUATHIA, z,y % SUTTHERZ NIV E, 72958, (21) & (2.2)1X A~ 1AT = EZ = 7,
AATY = Bj =5 L K<BTW3 (B 1E 3 REAATH]). THUIMBARTIER L, 750 (B
BE{ERHLUZED] L0 R FOBENEEIZEDINT NS,
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o f: (0,00) = (0,00) ZAEHD x € (0,00) IZH LT f(x) := 22 T

EHD L, fFIFERGIIRD (£H, D X). -T, f OHEH
f1:(0,00) = (0,00) ZEHET DI EMNTED. FEE, L<Ho5NT
WS E DI, ye(0,00) LT, fi(y) =y THB.
g:(0,00) > R%Z, z€(0,00) ICXHUT, glx) =22 TEDD &, gldH
HTHEN, R TIEERW (KH, HENDEX). UL, ye g((0,00)) 12
NUT, gz) =y Z2Hd ze (0,00) lF—EI ﬂ%ié DI NG,
h:g((0,00)) = (0,00) Z y € g((0,00)) IZXH LT, g(z) =y 2ALT
7€ (0,00) ELTEDDIENTED. ZOEH Mz gl LELIL
Nhb.

5 2.10.
exp: R — (0,00) Z 2z € RIZH LT

xT

exp(z) :=e
FKTDL, exp FEHEIAD. exp DHEH (FBIEN) 1T EEIEL log -
(Om%ﬁRf%otg%kaeRyG@mﬂKﬁbf
log(exp(x)) = log(e”) = =
exp(log(y)) = 5" =y
N R RVASS

5l 2.11.
sm R = RIFBEHFIZERHFIZERLR W (FH). UL, ©&EZ

™ T

E > 2] IR L 72 A sin s ) [_5,5} SR MEEIIRZ Y

sin |z « ([—%,%]) =[-1,1] £425Z & ZHWT, sin DT H & ¥iETL
FA%L arcsin : [—1,1] — [—g,g} ZEDDIENTED. DF) € [—g,g},
ye[-1,1]IZxHLT

arcsin(sinz) = x

sin(arcsiny) =y
AT EDITaresin ZEFHKTD. ZOL I, e RIIFLT

arcsin(sinz) =«

SXHBEA R D LIRS 1E exp D R 12 & B4 exp(R) 2 exp(R) = (0,00) £ 82 Z &b X
TWd
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EFREBWT EIIERT DI & EHEIZ
(. (3 . 1 1 3
arcsin (Sln (ZW)) = arcsin (E) = 171’ 7§ ZTF
Thd.

WEARIZET BN (2.1), (22) AT I BREENRA DN L T
G f NS EBREREODEADIN? ZHICEZDDNMIRDEHE 23 ThD.

EIR 2.3.
XYZEE [ X =Y, Y -2 XZ2E/RLTE. FEDr e X IZXHL
T,go flz) = BRI IOBSIE, g I ZEHTHY, fIZBHTH .

% 2.1.

XYE2EE XY, 0:Y 52 X25HETE TEDze X kyecY
e ]Lb’C, gof(x)=axMD fogly) =y WEIILDORLIE, fIFRFEHTHY,
ffl=gthd.

EIHE 2.3 DIEHA.

1. fABRFTHDE I LZRT. LED zy,090 € X ITHUT, f(z1) = f(x9)
EIRETSD. ZDEE gof(ry) =z Dgo flag) =z &Y 2y =go f(xy) =
go f(ze) = w726, 1y = 2o WY LD,

2. gMEHTHDILERT. FBDzc XIIHULT, y=fla)eY &b
K& gofle)=a &V, gly) =g(f(x)) =go flz) =2 &5, O

e 2.11.
R 2.1 ZEEHHE &L

I8 2.12.
BEXY, ZLER . X =Y, g:Y =5 ZIZHUT, kERE
(1) go f WEHTHNIK, fIFHHTHD.
(2) go f MERHTHIUX, glFEHTHD.
ERE 2.13.
a < bIZTXRUT, BAXE[0,1] 2 5EAXE] [a, b)) ~NDO2FL, & OHHXH

(0,1) WS (a,b) NORHH %2 5 2 BB EZ AT & (v b —kB%E
EA&).

B8 2.14.
A % BEHEn IREATHE U, f R 5> R Z2EBED 2 € R* IZH LT

f(z) = Az



44 2 BAR

IZEDEETD.
(1) f RRHETH D 2 L %Rt
2) fLERDO&.

2.4. [bR: BHEY, —ZARBOESR

ZOFITIX, B (7] 125 o -8B, ZABOERICOWTIHHT 5.
EFR T OB, =MBBUIEI® (B IZE R I N TR MERIZE - 72 &
HZTHY, BBELFHRD LIZIZERZINTOAN /2. TD2HOIZ, =A%
PHEBEBOMI 257 T D & I, BERICHE R Z I 25800 .
Z T, MOROFILB T2 OO E RO T, &8 %2 HWTHER
BEBOEREZIBND.

F9, 2N ERTZOICEABERE —DBAN LS.

EHE 2.4.

I=a,b) CRZHKXM, f: ] — RIFERLZEBRFAENELE 5. 2
DEeE, fIFEHNEZRY ) f(I)FHAREE RS, 2T, g: 1 — f(I) ZEED
relIZHUTyg(r)=flz) LERTD L, g lX2EHLRD.

[ 2.15.
EH 2.4 ZFEHIE & GEHICIE, REEOEHESBEIZRD.

2.4.1. IBHEHRER/BEBY. BARAT B e > 01 FDOL>TVEEDLTD.

r €RIZHUT, FEBEIR 2 IZED LD ITEBT XTI D TH A 50 ? @K

BEE BELTROATY T TEHZ LTV,

1 BBEEAIE D 2 =elfl =elel =c e, 3 =l =c.ce et = &2
LI, neNITHLT, " 2EETD.

2. FBEQEHI &L ) el = Ml = b RBREZENS, =1L EHTD.

3OBUEAIL Y, ool = = 0 = 1 LRBRELMD, o = - LiEH
45,

A FBEBERIE Y neNIZHLUT (en) = ERBREZELEMST, en 25
#£95.

5REBERIE Y, nom € NIZHUTen = (em)" ERBREZ L EMioT,
GEQITHUT, et 2 HT S,

6. HERBIBUIERICARDIAREI L 2o Tr e RIZH LT 2EET D.
DFE Y, MEITIFIBEUER L ERMENSE YD D Z & 2 RE U TR E &

ZLTWEDTHD. LU, HBEIEINIXEEBEE BN IETOEDT

HD. BRI Z > THAEBZEZLTLUED &, HERMmE V5 A HE



2.4 oA BB, =AMBEKOEE 45

Wb dd. 7, BEERIERIIRINI I L 25T, 221, V2 %2E
HTEIDTHBEMN, DL X, V2HREBAEEETEINEELRITRIEVNIFA
W, I 502, BB OMS 2 EHZ N O S & X2, Napier Ble DEFEIZR
2 NP D MY, Napier Bl e DEFHITIE, EBDZEMME, 37405 Cauchy 53
T2 E2AVLRITNIENT RN, DFY, EEOEHDMHHITERKN
KDY R T VDR, MELZEZREZ TS & XTIINEL2 LATNIVN T A
WIENELZHEDTH5.
X T, BB BRI OWTIE, S<ALGNTVWD L DI,

go f(x) =log(e®) =z (z €R)
fogly)=€e*®=y (ye(0,00))

DD o, 22T, Llogy = L EmE, MO EORAEEZ NS &
Yy

dy
Y1
logy:/ —dx
LT

THd. TOZLZHNT, HEBEEZEHEL LS.

EF 2.9 (FREBEIE, WEBEE).
log : (0,00) > RZ{ERED y € RIZHLT

Y1
logy:/ —dx
1z

TEFRTDH. ZD&E, log lFHHE CRBHMMAZ NS ) €8 2.4 2O 2B
225, TIT, 8B exp : R — (0,00) % log DFEARIZ LV EHKT D,

BE, MBS BB E EHZTIUL, FOEROMENERZTEIL L
WHEBELTBEID. EBIZa> 01 LT, o =etlosa 2t TheEsHe U
THATHIEE V. §58, 22 3L, BEBOMEE 2V2 = ¢V2los2 L 5EH
LIENTED.

ZZTHEERZ &I, BHRERE S EEES D BERE TDEL I TE
FETCITWVWBRILTHD. BITEBHERICERME S I(TB|BERICERNTED.
ZUT, ZOEHENS, EBIZ THEBEBBEBEA 2 A23 2 &) » THEHE
BWHEGETHD L] AT BRI ENTES.

Bl 2.12.
r € RIZHULT, d%gexp(x) =exp(z) ZERUTALD. HEBIZET LMD
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NANS y=exp(z) B L, WS OEAREH LY

d 1
dy 108Y

- =y = exp(x)

< |=| =

L5,

2.4.2. =ABPK. ZABKIICOVWTE, BEBEHBLFEU XS ICHS 2o
TEHTD. HOFER 2+ =1%2y>00L L THE< L y=v/1—-22Th
20, ZDLE MEDK (r,y) & (1,0) DETAZE I(2) L EFELLTITVDE
END, 0(x) 1% (1,0) 15 (2,y) FCTORITHo/Z. ThEBEHITET L

! dy 2 L |
0(z) ::/x 14 (@(t)) dt :/x mdt
LB, AT,z =cosb(x) 22725, 0lFcos DFFHKHTHD. I5H
W AL ORI 2n 227275, (1,0) 056 (—1,0) ETOEI N 1, 740
HO(-1)=nmeBd UE2ELODT, ROEEEZGED.
EF 2.10 (RIKBEEL, FARILE).
arccos : [—1,1] = [0,7] 2y € [-1,1] 1T LT

W= [ g
arccos(y) 1= x
S RV
WWEVERTD. DB arccos Id e THREFERFVRDELKZ 16, EH 24
WD ERBHHIRD NN S. €I T, cos: [0,7] — [-1,1] & arccos
DWEBTEZREL, MEBIZAR D XD IZHIHRIZ R IZHRET 5.

WIZ, sin 2 €T D. cos?z+sin®2=1ThV,0<z <7 Tsinz>072
M5, sine =1 —cos?2x & EHFETIUXL .
EFE 2.11 (IEKEAEL, #IEkEIEY).

sin: [0,71] = [-1,1] 2 z € [0, 7] IR LT

sinz ;== V1 —cos?x

WLV EETD. TUT, WREEICRD XD IZHEAMIZ RIZINETS. 2Dk
% sin [_f,q L[ 1] R RENII A S D E D EDT, ZONEKE

2°2
arcsin : [—1,1] — [ ] -

T T

272

N IE KB W AR Z T o %) LB TE R 2 121E, IBEKOBHRALETH 5.
ZHUZDWTIE, EAEBEGHE (1 21X Ahlfors [14]) % fI5R X v7z .
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TEEARNIZHRIR 9 % 1 50, ZABEMOZEMEE (IEEH 4 L) I3EH (7]
R & WS ZimMi AL TR I, 50D ETHERBEEEC = A
Bz EE LRI NIEN TR,

728, Taylor JEf % AW H1EBEBDERDMLHEH L. HIZAIE @A (9]
BREZE L. /2, INGOFFEIIERBEEANT D &, FEH IR
MTED. HilZ1F Ahlfors [14] 2 2IRE &.

2.5. JEEREIRE

EE 2.16.
X ={f:R= R}, T48bLL RMORADEBEkEL, fge X &
a €eRIZHUTHI f+g & AT —faf 2 e RIZHULT

(f+9)(@) = flx) +g(x),  (af)(z):=af(z)

WEYVEHRTD. 20O X NR EOMLREME LD ZLE2RE. T48DL,
D EM%E AT I L i RE.

(1) (FEAEAN EZED f,ghe X IZHUT(f+g9) +h=f+(g+h)
2) (LR EZED f,ge XITHUT f+g=g+f
) HEEHRO e X PEFHELUT, [EED fe X ITHLTO+f=Ff
YERBD feXIZTHUT, Hdge X WFELT f+g=0
YJEED feX &a,BeRIZHUT (a+B8)f =af +8f
VAERD f,ge X LaeRIZFUTa(f+9) =af +ag
JAEED fe X L a,BeRIZFHUT (af)f = aBf)
)

(
(
(
(
E
(8) FED fe X IINULT, 1f=f

3
4
5
6
7
8

BiRE 2.17.
XY 2ZETRWESLL, 71: X xY X % (z,y) € X X Y IZxUT

m(x,y) ==

TEDD. tlEZEHTHD L2 RE. 2O 25K LWVWS (kv b ZTARN
ZeEBMPFATIDIFIE®RD DS, IS LS EATHDLERHD FARE
RZD GEHZELSE IS LTDL, DLXONNIIRD).

fERE 2.18.
AZEBMEn IRIESTHEL, f:R* > R" 22 e R"IZH LT

f(z) = Az
CEYERT D,



48 RERE

(1) f P RBARDIE fIEHBHI RS Z L &R (BY b £ ADERT
HBHILETE. ).

(2) fOHBEOIE fIRBHIIRZILERE (Y M &, 6, cR" %
BART NLVeT DX, f(e),..., f(6,) WRIEINIIZ R 2 Z L %
TR RIS, D § e R ISHUT, f(6),. .., f(E), § PIERIE L
25w W)



B3 F
op IR & 1 FE SR IR

W1EOERE 1.4 TERRZ@Y | EH 1.4 OFFHIZREMTH o 72, £
i, R E O Z INEE T IGEHZ AN S TH 72, ZOETIE, il
AHEE OIS EBIAL, BUAICE T k% 25 2wl 5 2 FHWTREL T
HD. ZOFEIZDWTIE, V& IDREFZEBIZHNS. HBEORER /) — b
T, INH6DFEEFEMHEADEDICUTHALL.

3.1. meEmiE

T 3.1 ().
EUVWNIELU LS BWNZZEHIICHE CE 5 iRz pEL VD, HIETIX
Proposition & \5 . BEXF% & 5T, p,q,7,... CRT I DL,

Bl 3.1.

B TIEMEDNZRS 2 ddbE) 2v (b)) Dy,
DIZETIEMEUNEZHD ZLIXETRODOT, HFE VO ZETDHEILR.
() p: MM+1=2] IWETHD.

2) ¢ T1+1=3] BHETH . WENELODLEDE, GEE 22554 I35

Thd izt
(3) e {a,}o2, EFEBMallHUT, TnzbBILAEEla,ldalli

DL IFMETIFRN. n 2RI LAELEIDORI NV IFNDEAIN?

A, M a 2D END T EIIZDNT, BN EIEEIWND L EZASNT?

NOIIFBNRRETIERD., 208 2REBITRNRS 72012 e-N ik

MO ENZDTHD.

EF 3.2 (Hin, HHH).

MENELWIZEZEHEEWD, ELKARANIEZBEVDS. HOL XX
T(True DFESLT) LM 1, DL X1d F(False DIEXT) 20 LHEFEL, B
BEZ WD (BBHETIERW).

5 3.2.
#l 3.11IZBNT, p DEHYEIX T, ¢ DEMAEIZF THD.

49
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T 3.3 (57T).
mEp I LT, Tp TRY] LS @@z pDEEL WV, —-p & EL.
51 3.3.
Bl 3.1Dp, glzONT
(1) =p: T1+1+#2]
(2) —q: M1+1+# 3]
ThHb.

EFE 3.4 (HHR).
[ £ O BEHHONIGRERZ R L 2R EEEBREVD.

5] 3.4.
Ml p L TOEE —p T2 EMEIZRDEY
p|-p
T|F
F|T

EFE 3.5 GuiLF, FmHA).
M p, g2 UT, TpEzidql Z2pl gDMEBHMEWVWD, pvg &EL. Ip
MDql ZplqDREBREVW, pAg &ESL.

T2 3.1,
LBV, ARBOEKRTHES 2t Hd. BFEONFHIZE->T, IEDEN
VP SN ISl = B G S

1 3.5.
i p, ¢ ICRUT, =p& —q,pVq, ~(pVq), pA—-q DEHKREZE LIX
DEIIZHD.

pla|-p|-q|pVag|-(pVq|-pA—q
TIT|F|F| T F F
TIF|F|T| T F F
FIT|T|F| T F F
FIF|T|T| F T T

E& 3.6 ([FH).
el p, g DEHENTRTELNE X pL gl ZAETHD LW, p &g

em LEL.
AL <
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EIE 3.1 (de Morgan DEH]).
il p, ¢ (20 U T, IRAE Y VLD,

(1) ~(pVq) = —pA—g

(2) ~(pAq) = —pV g

() IZD2WTIE, Bl 35 ICE>THOMNTHAD. (2) IOV TIEEH, HEHL
KElE> THENDTHAL.

ERE 3.7 (BF, M),

M p, g \CHUT, -pVgZp—qlEE, IpBoldql ik, &Fim
BEWVWD. pogMNEDEE, Ip=ql 2EFEZX plEqD+2FMH , qldp Db
BERfe S

5l 3.6.
W p, I LT, &by 5 ¢ BEDHEBELZENTHAD L, RO LS
5.

pla|plp—=>q(=pVag | ~(p—=q|q—p(=gVDp)

TIT|F T F T

TIF|F F T T

FIT| T T F F

FIF| T T F T
BEHXNSEDONE LT, Tp— gl OEEF pHEIIH, ¢ B L7z

q
BN eRBF [p—ql OBFEIX
CIWHEETD I L.

=gl ® T=p = =gl TEBNT

<
d

78 3.1.
W p, g LT, Tp—=ql, Tp— gl , T-p— —ql ODEBEKRZHT.
ZTUTC, Tp—=ql OBREDN [p— gl X T-p— —ql TRV EEZMEND L.

T 3.2.
i p, g \IZxX LT,

'peql = lp—q) Al p)
MDD, FHiLE Tp=qglq=pAKD D] Lo TE KW,

Ly DRAL T B 72D121E, p BBRY > TOWNIEHDED 5, p 2 FOERMEE VD . p AR Y
VO TWBRHIE, g PRYILDIEDNREENS, ¢ 2 BBERMEL VD, EKEE MB)FH
(D3] MEZIZDWVTVWENPEETHD. BB, ¢ WV IO, p hMBREEVWIDHIFT
AW, p=qDEX p BRI LS TWARLSTE, ¢ VDI LIFAENHFD I LITHERET
52 k.
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iFEA.
HEXZEBNTAHANIE LW, O

RIRE 3.2.
HHEKZ2EL LT, ©H 32 25RY.

EE 3.8 (¥, fH).
M p, g CNUT, Tg—=pl 2 ITp = q) OFEV, [-g - —pl %
(p—ql ORFBENS2

aun

EIE 3.3.
v p, g (SN U T,
[p— ql <= =g — —p]
N A RVASR
SIERA.
HERZEBNTANT IV, 0

S8 3.3.
HEERZ2EL LT, € 33 25H.

5l 3.7.
P1EDTEM 1.4 DFFHEZERBIZENTAS.
1. @ p,q,r iU T,

(3.1) (p/\q)\/rg?ﬁ(p\/?”)/\(qw)

ZmR9. NEDOEBRIZEY, (pAg Vr & (pVr)A(qVr)BbHOnd.

pla|r|pAg|l(pAgVr pVrigVr | (pVr)A(gVr)
T|T|[T|] T T T | T T
T|T|F| T T T | T T
T|F|T| F T T | T T
T|F|F| F F T | F F
F|T|[T| F T T | T T
F|IT|F| F F F | T F
F|IF|[T| F T T | T T
F|IF|F| F F F | F F

2op 5 g BHEVWD ZENDH BN, BETED ) b,
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% A B, CIZHUT, (ANB)UC =(AUC)N(BUC) %R,
% ux B)UCIZHLUT, (x€ ANB)Vz €C) &V,
(x€ A)A(zeB)V(zel)
ERBEMH, (3.1) &Y
(reA)V(xelO)N({(zeB)V(xel))
EB8%. £oTC, (€ AUC)AN(z e BUC)EZbrxe (AUC)N(BUCQO) &
AN
HIERED z € (AUC)N(BUC) IZH LT, (r e AUC)A(z € BUC) &V
(zeAV(zeC)A(zeB)V(zel)
Y3 (31) &Y
(ze A)AN(xeB))V(xel)
RN, (e ANB) Ve eC) &V ze (ANB)UC Wb, O
iR 3.4.
M p, q,r IS U T, BEHERZFHENT, R2 8.
) (REEERD) (pAg) ArepA(ghT)
) (FEEEA) (pvo vrepVi(gVr)
3) (BEIEA) pA(qVr) & (pAg V(AT
) (
) (

(1

E

(4) (PEIEAT) pV (gAT) & (PV O A(pVT)
(5

(6

2

de Morgan DEH) = (pAq) < —pV —¢q
) ON8) (p— q) <= (mq¢— —p)
ﬁ:ﬁL 3.5.
G g, r (T UTC, IRE e, BLEIE R B ALY, S AERID ALk
Hil, de Morgan DL % FIWT, A% D 7% ifv@“ﬁ{f@ﬁlﬁﬁfw LTAL.
(1) (pvg) =r)e@ar)A(@—rT)
2) (pAg) =r)e(P—or)Vig—T)
B)(p—=(gnr) s> NpP—r)
4) (p—=(qvr)ep@—=>9Vp—r)
3.2. HHERIE
EE 3.9 (mERE).
X1, X, 2HELTD5 e Xy, 20, € X, ICRHUT, @ p(ay,...,7,)
NEEDELE p=plry,...,0,) % nphﬁﬁaﬁc‘ib\’) D& E

p(x1, .., xn) (r1€ Xy, 2, € X,)
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LELIZLIZTS.

5l 3.8.
RILMEERTH B .

(1) X 28R 1 EEREKE LT 2 e X ITHLT
p(z): 2 IFBFTHS.
2) X =R, z€ X =RIZHLT,
q(z): z+3 =1
B)EAX, YLERf XY, 11X, 2, X IIHLT
r(zy,z2): f(xr) = f(22) = 1 = @9,
4) EBAEX, Y EERf . XY, 2eX,ycYIIRLT

s(x,y): y = flz).

EF 3.10 (®FFaE).
B p = p(2) (2 € X)ITH LT, EED (§XRTD)z e X ITH/LT,
plx) THB) & VeeX pla)l LEX 2HHBELVD.

i 3.9.
Bl 3.8 D p(x), q(z), r(z) IZDWT, 2R GEEZEZTHD.

o 138D (1) T, VzeX px)l FATHD. B¥EL, RAFTFT
ERONETHD (Mo TOROD, X OFFRHIHAKRZH T2 L
LTW3). LZATY WA ) KLTREORFZERKE UL X
VyeY -ply)l FETHD. KB, #F ) KZFREZE, BFKR
FEFOBN (ET) Z0E5THB A

o 138D (2) T, VxeX gqx)] FABTHD. F, 2:=-3€XD
¥ q(=3): —3+3=11FELLARWV, 2, TRTDze X IZ
$UT g(z) DIELWV ] IZWABONSETH 5.

o 3.8 (3) T, Voy € X, Vs € X r(xy,70)] FREFDERTHD.

EHE 3.4.
RS p = p(r,y) (r€ X,y e Y)ITHULT,
Vee X, VyeY plx,y) <= VyeY, VreX pz,y)
ThHd. DFY Vo, Vy DIERIZ AN Z T L.

3Ivze X, p(z)) ® WreX:p)l, Wee X IZHUTpa)) £BELZLEH5.
AP U, BPRFEDNDEDR S, ZEHZEDOWENTT.
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AEME AP [10] 2 B &, BEICHHL &5 &5 &, BEREEOH]
WEBTELTD. BRIV S &, DB r,y 2EEIZL 2L X, ¥h 5
EXXIIESTALERATERALLINS L ThY, HREES X x YV 2t %
DOWTHD S <, Bl % BN THO D < THDEND LS BEDTH S,

EE 3.11 (FAEfmE).

S p = p(z) (x € X)ITHULT, [HDze X BFHELT, p(x) TH
1 % MH3reX pr)) LHEES, FEMEL VD, [Hre X st pla)] &&ES
ZLEhd.

5l 3.10.
Bl 3.8 D p(x), q(x), r(x) IZOWT, FHAERBEEE X THS.

e il 38D (1) T, T3z € X px)] BXETHD. 2EEL, Fridw
2INOTHD. £/, Y R ) KLFREORFEREKL Uz X
By cY py)) 1XMBTHD. EBE HZK ) KL FRFEIE, BFRE
EIFVBY (X)) Z25TH 5.

e 26D (2)T, FTreX qx)) BETHD. EE, v:=-2eXD
¥ q(=2): 2+3=1FE"bTdh3.

e fl26D (4)T, VyeY,JxeX s(z,y)l FEHOELRETHS.

EH 3.5.
RS p = p(z,y) (r € X,y € Y)ITXH LT,

JreX,yeY plry) < JyeY,FJzreX pxy)
Thd. 2FY Jo, Jy DIEFIFATVNZ T I,

FERIEHN [10] Z22E L. MO EEIGEHL £ 5 &35 &, BuEmEl
FORGZBELTL. BERICHND & BEREA X xY ODERAO E N
p(x,y) ZAZT (z,y) BHIDIFENS, EHORBITHELTHTERUZ
EWVWHZLTHD.

IR 3.2,
EH 34 LEH 35 &Y, Vre X, VyeY] 2 lvre X,yecVY],
[rx e X, IyecY] 2 [xecX,ycY] LWBILTDHILNHD.

IR 3.3.

Wre X, yeY plr,yl 2 FyeY, VeeX pr,y)l &L T
WFRRWL, DF D, J & VORHZ R T IR, 220056, ] 3.10 D (3.10) T
[Hre X,VyeY s(z,y)) FEFDEZRTITZR.
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EIE 3.6 (de Morgan DEH]).
B p = p(z) (x € X) IR U T, IR 2D,
(1) ~(Vz € X p(z)) <= 3Jr e X —p(),
(2) =(Fr € X px)) <= VreX -px),
INBEEHIEFA [10] 2 2T &

B 3.11 (de Morgan DIERIA L Y 2 DHLH).
AU BSEZHIT, de Morgan DFERIE D LD Z & & flEND D .
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DHIEAETIZROLHFELTE. TOZ L2 BRABL VS,
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BIRDIE A 2RTHEEALTD. EAHE {Avren FEED X € AITHL
T, AADERETS. CorX, [[A£0L%53

neN

ZOH7Y) EFAIRADRAEMNS BRIZREHELEEVADRIELND.
Bl ZE
e (Lebesgue HIEDEKRT) HE %2 RE T I BRWEEIFELT D.
o 3MITTDBREZHYIZNEILT, <22 8BT &, FAUEREOKRKZ
2 DfE% Z LT E S (Banach-Tarski D/8NT R J ). 272U, TE
72 2 DDERIKRIX (Lebesgue HIE D FEILT) Wil 2 € T IR0,
ZDZENE, ERAHZBDODIDENIOWVTI, A RERNRHS. &
DD, MEZRETIBVEAVEFMLET S I LI, BENIZEFY LA
5720, VX THEADRHAZERHEICE W HFEEHE L LT, NERAMZ M
DRNESIZLUTWD ] EEE WD, ERRIZ, EIRAH (L FAfER ) %
D & D BRBUIN RV IAAADTND Z LN,

4.5. A AEZEBICDOWT

(0,1) C RIFFAIRM L WS 28, EiZZ o TH 2o DIk, © 54 UJEWHE
BRTHDLDNTNWS. UCRVAEETHD LI, EED 2 cUITHLT, H5
e>OMFELT, (x—go+e) CULRDILEWVD. HIRIX (0,1)RED
FXMIZBESTH Y, fZE (0,1)U(2,3) RELHEATH D LT, fiig
DD B(z) = (x—e,x+¢e) LEFELILITTD.

T 4.1.
IR SLD.
(1) O,RIFFAEETHS.
(2) Un,..., U, BHEERSIE, (U =Uinlan---NU, SHEATH 2.

k=1

(3) WFHEAE AL UT EED N e MITHUT, U2 HEALZSE | Ut
AEA
FEATHD.
SEEMIZIE T2 WS EUDES] LHHTIZDED, ZOHITIE, bIEZI VI

B2 LAV, ZOHONBITERIZE->OTERD LEESTHMLTLES>DT, BHZ V-
I WVETTHRATAL.
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FIEEA.
(3) DART.

FEEOWZ G, FRBO e (JUERLUT, B(x) C [ JUr &%
AEA AEA

e>02ADTHILTHD.

ROz e | JU THUT, (U DEHEDS, 2 ) € ABFEL T x € U,

AEA AEA
MWD SLD. Uy iFFEREZ 572056 REGOEREIY, HD e > 0 BFIEL
T, B.(z) CUNBRD LD, Uy C | JUn Z0 5 (BHEZ &), ¥ <IZB.(z) C

AEA
oy 680295, T, | UL pBHEE LB Z L ntbhro . O
AEA AEA
& 4.11.

EH AL O (3) MO R Z 2 TAhL. &8, WH [5] 2 BEIH &L

IC, HEGDERT, B.(v) = (r—e,x+¢) EULTWH, ZTHUX, B(z) =
{lyeR:|ly—z| <ec} &ETEDILITERELUTHUWY. > T, 2 & yD
ROFEHNERTEI TN HEGIFIERTELDTHS. TUT, IHITE
HA41DFREUSKDERTAD L, TNHDERIFEIEIPESDSEL M
FoTHRNZLIZERELUTMUY. %), R EOREANL B2 EOKE
or&EHEl L

(1) O,R e 0.
2) Uh,...,U, e 651 (U =UiNUN---NU, € O.
k=1
(3) {hhea C O %L, | JUr e o
AEA

BB DI EILICHGIILTD I LT, IROEZENEOLND.

EF 4.6 (LiFHZE[H).

XE2HEALTDE. 20X, 0C2X, T8DLL X DMHEENLRDIEL
O MWIRD3GEMEARZTEE 0% X DAEE N, (X, 0) #(IHERBL
A%}

A2 ORIENMAE A IR 2 & S I2 8L, MHEEMER T2 2 LR EERND
TR L Ebhb.
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(1) 0,X eo.
(2) Un,....U, € 0851, (U =UNUN---NU, € O.

k=1
(3) {U)\})\GA C ﬁ@g)li, U U, € 0.
AEA
PEFHZERENE 72 AT, R Z IS LU TAZE WD ZITTE R SN ZEHETIER
W R DMEE D — O’C%é%ﬁiﬂﬁ@ﬁ%m‘#%i LN (BROUIEHE ZIZL
WY EAZTND 202, MAHEBOREENBHEE RS, 20/ —FTlEIn
PEzonz iz iﬁﬁ‘lﬂ&b\fo‘ RAHZEf 2 RS 2 12 7= > T, EREDES D
FHEIIMAETH Y, M 4.5 CME 4.6 DEMARFIIEZ TES I ENEF LW,

2

mﬁ

4.6. JHE
RI%E 4.12.
N & RFERE & T BHEATE (AN, DI LT, & B2 THRATE (B, ),
=M &

UA.=JBw B.NBn.=0 (n#m)
n=1 n=1
IR 4.13 (LWRES, THRESR).

N Z2RTHEE L TIEON {4,122, ITHUT {A,}2, D EIBRES L Tk
FREES limsup 4,, & liminf A,, %

n—o00 n—o0
limsup A, := ﬁ (U An> , liminf A,, := G (ﬂ An>
oo k=1 \n>k e k=1 \n>k

TITNTNEHRT D. A {A, 2, {B. )2, ITHUT, RERE.
(1) hmmfA C limsup 4,,,

n—oo

(2 )AnCBnEbéi

limsup A,, C limsup B,,, liminf A,, C liminf B,,.

n—o00 n—o0 n—oo n—00

SRIMHZERINE CTHEETHD I L D—DODH M & LT, Poincaré FH%2 HIFTH X0
(EHAA, MICEEBELHENZ IAHD). ZD Poincaré FAIE Clay fFFEAFD 100 /5 R
l/’ﬁg'jff'ﬁ%_@ DTHoEDEN, ZOREE IEL < BRST 2 DI12IE, A2 O A %
BB, TUVEREDMIHTIE, AAMZEMZ S 20 ARNITISE LU THIADNZINT VS Y,
NEAHZERE & 222 BE S 2 JE D b D FEE H L, Poincaré FAULE - L HIZHRETE 3.
728, Poincaré F4d G. Perelman (2 & » TREHH I /2.
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> i

FE.
FBRES limsup A, & FHRES liminf A, BN—H T2 L X, lim A, &
HE MRES ARNEY B3 {a,}2, WU T liminfa, & limsupa, 23—37
n—o0 n—00
% & X lim a, PFEHET D Z LIZERELUTALW.

n—oo

EE 4.14.
NZRTFERE LT IEAE (A, ), WHRFHEMNTHD L T5. 406 (T
BOn e NIZHNUT, A, C Ay WIKD LD ETEH. 2D & E limsup 4, &

n—0o0
liminf A, %K &£.

n—oo






B 5

FIER (R RS

AABC L =l NAB'C' #5523 %. ZOZDD=MENERO L X,
AABC = ANA'B'C’
LENTWZ, ZOGFE = IFROWEE AT I L, ZFHLNTHAS.
o [1UEMIEAT (KAL)
AABC = AABC
o ANABC ¥ NA'B'C' PGB BIE, AAB'C' & AABC ¥ GH (IFRAE)
AABC = ANA'B'C" = AA'B'C' = AABC
o NABC & NA'B'C', AA'B'C" & ANA"B"C" DZNENDETE % 5 IE,
AABC & NA"B"C" & & TR (A
AABC = ANA'B'C', AA'B'C' = NA"B"C" — NABC = AA"B"C"
THIZEY, ZAREDETLZIENTES. DT 20T 51T, 2
DDEDNAIZTNAZIBNNOBANZEZ D ZENEEIIRD. /2, (@
WOEBDOESEHE A D L) REE, WFME, HBRREOD 3 DOLEMGIEAZLTH

TMUWEMEEWR D, TZT, INS5D5M2HSILL T, EED EIZFEHER
REEEL, BFEENETDILEERD.

5.1. REREMR
EF 5.1 (AMERR).
XEHEAELTD. 0,9y c XITH LT, 2~y Doty DELLLNEIZHKY
VOB~ MEZ6NTWT, IReAZTEE ~ 2RERRKREND.
(1) (RS EEDz e X ITHUT o~
(2) CNFRER) EED 2,y € X I L Tao~y BoiXy ~ .
(3) (HERHE) EED 2,y,2€e X ITHLUTa~yy~28561Fx ~ 2

7
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5l 5.1.

R ADE S = XAMERERE 2 5. /7, RES <IXFMERBFR TRV, 28
Bo, AERISHEEZAZIBRONLTHD. HIZIX3IS5EZN5E0ST,
5 < 3IIEFRLBNI NS, RERXRDIWIEEZ AZI BN LIZDONETH
9.

5l 5.2.

XZ2RHNO=ZMAREREDELSLTD. Z0L X, &F = HEL~ IXFEHE
BRTH 5.

¥ 5.3.
peENZZEHELTD. 0,y c ZIZXHLT
xwy%k‘GZi)fﬁEb’Cx—y:kp

Sz—yMpThOYIND (z,y &k p THOZEETDRYDPFED)
EEDD, ZDLEF ~ I FFAMEREFGE 2L, ZORERRIE
r=y (mod p)
EELZ DL,
SIERR.

1. KEEEZ2RT. AED2c ZIZ/LUT, 2—2=0=0p BN 5, k=0
LB IlZ&Y, x~ DY LD,

2. NIEREZRYT. EED 2,y c ZIZRHUT, 2 ~y BRI LD EIRET S.
ZDLE HDLeILPEFHELTC, 2 —y=kptEIFd. ZDL %,

y—x=—kp=(-k)p
ThHY, —kcZ eBRDMNE, y~xWRYILD.

3. BEZRT. EED2,y,2 € ZIZHFLT, 2~y MDDy~ 2 KD ILD
EIRETD. ZDLE DDk, by ELIWFHEULUTCx—y=kipMDDy—2=kop
LEIL. Ik E

r—z=(x—y)+ Yy —2) =kip+kp= (k1 +ko)p
é:iﬁ‘),k:1+k:2EZ&E%b‘%,xwzﬁi‘ﬁfZ‘)ﬁO. 0
%8 5.1.

pENEEREL, MEDAEDIZzy € NIZHLUT, k € ZHBEELT
r—y=kp CIRETD. TOLIIZ, o0k ykpTHEZRIDPEFELNWI L E

Lepsp e A3 5 35 BIEX CIRAEI N T ARAVWE S THS
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mE (Vb 2z p TEloLEZ ¢, R %Zrn &EFELSE, 2 =qgp+r D
0<r <pMEYirD).

] 5.4.

7 RIX] % X %2804 3 BB HRSH L T2, THDE
RX]:={ag+a; X+ - +a,X":n €Ny, ag,...,a, € R}

£ ¥ 5. f(X),9(X) € RIX] I LT

FX) ~ 9(X) & h(X) € RIX]AMFAELT f(X) - g(X) = (X + Dh(X)

S f(X)—g(X) D (X2 +1) ThYYIhd
LB ZDEE, ~XFAEEBRERD.
sIEER.
WD ART. ALRED f(X),g(X) € RIXJIZHNUT, f(X) ~ g(X) DK

DALDBRBIE BB h(X) € RX]AFELT, f(X)—g(X) = (X2+1Dh(X) &
EEII5. 0L E

9(X) — f(X) = =(X? + 1)h(X) = (X + 1)(—h(X))
YRBM, —h(X) ER[X] EBBDT, g(X) ~ f(X) D L. O
BiRE 5.2.
Bl 5.4 1ZDWT, KA HEREZ RE.
5.2. [AfEfRERERT

124273 TESZRYVBEL. F/2, DUEENBEEN, -2 =
—Ix3+1®-5=-2x3+12ADILT, 2% -5E3TEHDILRVIZ1
L5, £oT

e=-5=-2=1=4=7=--- (mod 3)
WO, TN 3THSERDMN ERDIZEHEEONE HLUWES

{neN:n=1 (mod3)}={3m+1:meZ}
MEFRTEDE. Zhze —BILLTAHAELD.

EF 5.2 ([FMEMH, KFK0).
X 285, ~2EMERER, x e X 95, ZDE X

Cl) ={ye Xz ~y}
LB<L. Cx) & DEMERE, v 2HKRTE VD,
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ER 5.1,
G5 C(z) IENH 4] 1> TV D, FAEEICN T 2 ILEDFE FIE RV & D
Th?.

7l 5.5.

Z EOEfERFR = (mod 3) 12X LT
C(l)={ne€Z:1=n(mod3)}={...,-5,-2,1.4,..} ={3m+1:meZ}
C2)={ne€Z:2=nmod3)}={...,—4,-1,2,5,...} ={3m+2:meZ}
CB)={ne€Z:3=n(mod 3)}={...,-6,-3,0,3,6...} ={3m:meZ}
LR85 LIAT,0=3(mod3) k¥, 0eC(3)7ZM

C0)={neZ:0=n (mod 3)}

={neZ: keZMWMFELTn—0=3k}

={neZ: keZMMELTn—-3=3(k—1)}

={neZ:3=n (mod 3)} = C(3)
ERB. F-,2#1 (mod 3) &V 2 CO)EMN, ZorE C1)NC(2) =10
BB BERL U, neC()NCR) MWDo TDE, HD ki ke € ZH
FBELT, n=3k +1 =3k +2 28205, 2k —ky)) =1 L82IETTH
5. LML, ElIF3ThOEINg A, HillE3 ThVUNBNDTFETHS.
EoT, neC()NCR)IFFHELRD. WNRRDE, C()NCR)=0L7R5.

ZOERFIOFHBEIE— O RERBRIZE U CTE LTS, TRDHIRMA
IRVASS

EHE 5.1.
X 286, ~ 2 [AMHEEAR, r,ye X £95.
(1) 2~y Z56IXC(x) = Cly).
(2) 2 Ay BHIXC(x)NCly) =0.

EIEER.

1. () 2R, 805, x~yBolXC(x)=Cly) ZRT. ZNS, EEHD
AERBRC(r) C Cly) 2 Cly) C Cx) ZmEIEE V. fERED 2 € Ox) IZH
UT, AEEDEREL Y v~ 2 285 RELY v~y ZZhs, B WFRE
i)

z~x~y IRDL 2~y
ERD. o T, [AMEEDER LY 2 € Cly) L2205, Cx) CCly) L7485,
HOWERRC(y) C Cr) BLIEHIXFEIRKRTH 5.
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2. (2)&2RT. 82D, x LyRHIEC)NC(y) =0 Z2RT. ZEEAET
HdILERTEOI, FHEEZHNS. §4b6, 2 e Ca)NCy) b o7z
EUTFHEZEL. 2€C(x) D2 Cy) ZM5, AEEDOER LY v ~ 2 2
Dy~ zMWEDNLD. o T, HEBFELAHEEAND &

r~z~y SRDL o~y
ERBM, CNFRE 2 £y IZFETS. 2T, C)NCy) =045, O
ZOFEH 51 OERIZOWTI, REITX VG <FHHT 5.

8 5.3.
FEOFEHT (AR TH B LWL TC) RIBNo 2~y B HIXC(y) C C(x)
DFER 2 4 2.

3l 5.6.
RIXJIZHUT, il 5.4 OFEMERBIR~ 2E X 5. X2+ X +1e€RX]IZHU
T, X2+ X+1~XEND

C(X*+ X +1)=C(X)
ERD. XPH2eRXJICHUT, X2 +2~ 105
C(X*+2)=C(1)
L5, —MRIZ f(X) e RIXJIZHUT, —IRZIHNX aX +b € RIX] BWEFEELT
fr~aX +b

L18%ZEDNAILENTNS KHTER 5.1 05 f(X) € RIX] DREEC(f(X))
DRFTE LT, ~IREER aX +be RX]| D ENT
C(f(X)) = C(aX +b)

ETED.
B’ 5.4.

#l 5.4 OFRMERER ~ 2F 2 5. f(X) € RIX] BMIRTHER LN L ZIT,
Cf(X)=C(aX +b) BB abeRERD&.

(1) f(X)=3X2+4X +1

2 FX)=X3+X*+X+1

ZERER X0 LN T, 1D S E RO S
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3. A%KE
7 EOFERFR = (mod 3) IZDWT
(5.1) Z=C0)uC(1)uc(2)

MDD, BRERS, BEEZ I THDL, RVIFZOD1IN2DVTONENDS
Thd. IHIZ
C(n)NC(m) = (n,m=0,1,2 n#m)
%wié#%(5nwﬁﬂﬁ2% DDESIIDIITNE I Lhbng. 2
T, Z/3% = {C(0),C(1),C(2)} LEDD. AMEEEADITEATHLVES
ZEDZEMNTED.
(5.1) X3 THoRVIZEHLTZ DI DOTHDH, Z UL FEEREFR
MBNENDTEEHT S I LNTED,
E& 5.3 (FEH).
X 288, ~ 2FAHEEFRE TS 20L&
X/~ ={C(z): 2z € X}
LEHETD. X/ 2 XD~IZLIBEEELND.
%R 5.5.
~%=(mod3) 92 ZDLXLBL=7/~%rE. R, Z/~ CZ/3L
Znt.
2T, M 51 DEKRIZDOWTEHIATS. 2,y € X ITHLT, 2 ~y &
‘@C() Cly), z £ yBBECE)NCY) =0 THor. ZDI b,
Cx)=Cly) £721E Ca)NCy) =0 DEL LMWK LD EBDNZ D
W, BEEZEZD L, C(x) # Cly) D Cx) N Cly) # 0 DI A LD &
RN ENDONDE. ZHIZEY, X/ IE X ZHNNIRD SRV EATH
HLUTWDZ X b2d.
Bl 5.7.
Z EORMERFR = (mod 5) IZXL T
L[5Z =Z/= (mod 5)
:{C(n)'nEZ}
ﬂmﬁ%)(%06>() C(5),...}
={C(0),C(1),C(2),C(3),C(4)}
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YRS EBEVICE L, 2L ZIEC(-5) = C(0) = O6) BOT, FAU TN
W< OEHB I LITHEET L
XTC,0:ZZ/SL%neLICHLT

¢(n) := C(n)
TEHTD L, ¢ IR HDL. FEERIERD C(n) € Z/5Z 128 LT, R&EIT
nezxrnE on) =Cn) Bbhd. ZOGH$IXL/57 %255 AT,
LOLBLHRIZODODNDIEHRLEEZDILNTES.
T 5.4 (H7).

X 284, ~ 2AMERAKRETE. 20X ¢ X = X/ % r € XITX
LT

¢(z) == C(x)
TEFETD. 2D d% X 6 X/ NORERFES (canonical projection) &\
53,

& 5.6.
X Z2HE, ~ 2AMERETIEE, BRBHE ¢ X - X/~ IZEHIIR
5L ERE.

3l 5.8.
RIXTWIHUT, #l 5.4 DFMERIR ~ 2 E RS, ZDOL &

RIX]/~ = {C(f(X)) : f(X) € RIX]} = {C(aX +b) - a,b € R}

5. BB, mEOENIIN 5.6 DEENSGDONDE. ZD~IFX2+1TOR
DAL E WD ERZ 52D T, RIX]/(X241) :=R[X]/~ & EL. R[X] 2
5 RIX]/ (X% + 1) NOEHERR R ¢ 1F f(X) € RIXTIZH LT

o(f(X)) =C(f(X))=Cla+bX) (f(X)~aX+D)

L35,
) —RIZAX) e RIX]|2—DEELZEE, f(X),9(X) e RIXTIZHLT

J(X) ~9(X) & f(X) = g(X) BA(X) THY N

CEHZTDE, ~ IFAMERRIZAR D ZEBHEND NS (KFEIHEND EX). 20D
FEBIRICE 1T 2 EEAZ RIX]/W(X) £ EL. SETOHTIEAX) = X2+1
THEATWED, X2+ 1 THDIBEITR.

SHARBEBZ L VWO v HD
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5.4. EMEFEIC & BE1E & well-defined

Z)3Z ={C(0),C(1),C(2)} THho7. ZIT, ROMEEFZZS.
JTHDELIRDIEBE % 0,2 RDBH 2L TDHL a+bx 3 THOoERY
V<o ?
ZOMEIFXT L AEHWZRFEONWEEMETH D0, FEHEZ ZE T
HAELD.
SIEBA.
H2dnmeZLMNFHELT, a=3n+1,b=3m+2L TIN5
a+b=0Bn+1)+Bm+2)=3n+3m+3=3(n+m+1)
£V a+bZ3THDERYIXO. O

ZDEHEDRA VY MIRVDH14+2=3203Th)ENEILTH5. D
D RVEPFEZEEITNITIWD. 205
CH)+C(2):=C(1+2)=C(3)=C(0)
ZINEEDTIERVLAEEDbNS. LML, ZHIZIFES Z &<
omf@a Bz, C(1) = C4), C(2) = C(5 )f%omx
C(l)+C(2)=C(1+2)=C(3)
C(4)+ C(5) = C(4+5) = C(9)
ERBM, ZDLEIZCOB)=CO)IZBRO>TVWDDEASIN? /2, D
TIEDBDEADM?DFEYD, KT D NZA 2L ST ’E'b?méﬁziﬁ
FIUDIZHEDTWDDONE D NEENDZRITIIZO TR,
FTIZCHEZEHL LS.

& C(a) = C(a) & C) =CWM), $8bba=d (mod 3) & b=V
(mod 3) ZIKETD. ZDE I, Cla+d)=Cb+V)BDdDEAD

M ITBRbba+b=d +V (mod 3) LR2DEASM)MT (K 5.1 2H])
Cla) + C(b) = C(a+b)
I | = 17
Cld) + CU) = Cd+V)

5.1. MEZ2BATENCTALZED
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IR DEERA.

Cla)=C(d) & C(b)=C@M) Z2IkRET DL a=d (mod3) &b="b (mod 3)
MWD NLDDENS, Hdnm e ZWFHELCa—ad =3n,b—b0 =3m & T
5. ZDLx

(a4+b)—(d+V)=(a—d)+ (b—=0)=3n+3m=23(n+m)

ERB. n+m€eLEMS, a+b=d+V (mod 3) BWO»nd. THEDLL,

Cla+b) =C(d + V)WY LD, a
ZDZEND, Cla),C(b) € Z/3Z 1T LT
(5.2) C(a) + C(b) == Cla +b)

CEBETDIENTES. 2L X (5.2) OEHE K TFEOG] &) RET
a,b DEVFIIHMKSTIEE S, 20X X, (5.2) DEHIE well-defined TH
R AN RS

f5l 5.9.
C(a),C(b) € Z/SZIZHUT, Cla) & C(b) LD TH%E
C(a) - C(b) = C(ab)
TEZELULLE, ZOGHEIE well-defined THD. 2805, Cla) = Cld),
C)y=Cl)%bHIEC(ab) =C(dV) L85,

ALEBA.
Cla)=C(d),C(b)=Cl) ZKETDLa=d,b=b (mod 5) &V, Hd
nmeZLMNFIELTCa—ad =5m,b—b=m&TXd. f>T,
ab = (a' +5n)(b' + 5m) = a'b' + 5(a’'m + b'n + 5mn)
)
ab— a't’ = 5(a'm + V'n + 5mn)
%5, adm+bn+5mn € Z &V, ab = db (mod 5) BWbO»Nd. #£>T
C(ab) = C(d't) & %. O
— M FE I p & C(a),C(b) € Z/pZ X LT
C(a)+ C(b) := C(a+b)
C(a)-C(b) :=C(a-b)

dwell-defined DWWHIRIZR I ZSTH 5.
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LEHT DL, TDEHIE well-defined 127425 (FiL p IZFEMTRLITE ).
p MEHD L XX, Cla) # C(0) 22D C(b) # C(0) %% CiC() C(b) # C(0) A
DL, EEE O>TWWWNZR D E
Cla)-C(b) =C(0) = C(a) =0 £7/21F C(b) =

ERDBO pMEHTRNE ZE, ZOMWEIXRYD 27220, 205, Cla) #
C0) D C(b) #C0)ZMNC(a)-Cb) =C(0) LRDIELDDHD.
B8 5.7.

Cla),C(b) €ZJAZ £ § 5.
(1) C(a),C(b) D C(a)+ C(b) 2

C(a)+ C(b) := C(a+b)
DEFHZED well-defined TH D Z & &R,
)-C() %

C(a) - C(b) := C(ab)

DEFETD. ZDOEHED well-defined TH 5 Z & &R,

C

(3) Cla) # anmocx)#(ﬂmﬁ@ébicmycw):cm>aaé
C(a),C(b) € ZJAZ % A DOFTHE.

CEDEHTS. Z
(2) C(a),C(b) DR C(a

9_‘_.

-
-

5. ixFA: C¥ R DB\

5.5.1. ERBUECDHER. i = /-1 BT, HERE2BEZ-N, T T
E, CABBIIEAETDIDEAS N THEZIZ oIV IELDIC, £ 5D UE
HUEZWWAZTEL CERLCEIBGEBEZELDEDIEIRMNOESZIENT
TZDEAHIN?I T, RX] 2 HWZEHEZC OREZFIHT 7.

f(X) e RIX]ITRLT, WJ 5.4 TR ZRMEERICET 3 FEEZ f(X)
EHOLHOITILIZTE. TARDD

FX) = {g(X) eR[X]: f(X) —g(X) & X2+ 1 TEVEND. }
b S

oY, (RE) HREADREDREHOTIRS ZEMNTIZLNDH L THD. BB, /2
LRENTIENERETET, ZOMEZALZTELGZERL VD, F LU IR TES.

6”0\9%Ltw9%®iﬁ*ﬂ%L® LaWS. DFY, ZURENTENEL &V
5L Thd.

"Stewart [17] #2& (2L 7=
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& 5.1.

F(X),9(X) eRIX]/(X2+ 1) IZHLT, f(X) & g(X) DRIE %

f(X) +9(X) = f(X) +9(X)

fX) - 9(X) = f(X) - g(X)
TEDHD. ZDEFEIE well-defined TH 5.

B8 5.8.
i 5.1 # Rt

ITH(X) = a+bX,g(X) = c+dX € RIX]IZH LT, # F(X) + 9(X),
FOX) - g(X) 2FELTHD L

fX)+g9(X)=(a+o)+(b+dX
f(X) - g(X) := (ac — bd) + (ad + bc) X
BB EIAT, X=i=y/-1BVTHD L, (5.3) IFEEHRDZLUE L »
TREIZESBITWS. FERRIC
(a+bi)+ (b+di) :=(a+c)+ (b+d)i
(a+bi) - (b+di) := (ac — bd) + (ad + be)i
ERDBZEIFHSTNWDITHAD. £/, LDHRATCEA->TND LT L
C>a+bi—a+tbX € RX]/(X2+1)

FEHHTHS. 2F D, RIX]/(X24+1D)IECOESGLLTOIL—IZHE ST
T, 7ZUBEENTEDRFUIZE>T WD Z A hn58 RIX]/(X2+1)IEZR &%
HADFHFEZ T UMES TR, FHZ V=1 2o TOARVD T, RIX]/(X24+1)
#CLARTIENTED.

ZOINHIDERFZIZ, EDUTIIWNI B BBELRDON%Z DU ZITEHHL T
H<. R@ﬁﬁTCtHU%wﬁWMQ#ottb$5.?68,@?@%%
IZ R OHEFRTIIERBOE, BEROBVEHEL NS ZLIZBE>TLES. B
B ROWFHTCERELUEDBBENDEMNS, RO & IZEBRO R VEE
EBROTUEDIFITENSLTHS. UL, BLIBEFER CC LERLTND
U, COARBEWNZREE 2R -TYHTEE H D (BT HFITEIEE RERICH
WTWB). RPNHL CEMRTESZ2I12&>T, ROEHRE CoOtRE DR
ZEMTELDTHS.

5 DI IERECEIT BT B HMPBMICB I AR L VS SEEHND Lo L ik
DEHHTES.

=

(5.3)
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5.5.2. EHAR O, ZOHilE, E. Hainar, G. Wanner [16] @ I11.1.2 i
IZHEDNTWND,

HRBNEDA>TWE I LIZ9d. HRBNRBZLREEPIRZTHZ
EIMTEDN, OFBIETERN 3 -5IFHARBIIZ LR, B ZIZ/ZL
BOOZE NIBRZTEIENTEDLD, DY BEIFTEI RN (1 + 213 8HIR
LW, TUT, AHBQPEHMRIFAZLUE, OFFH, NIFE L 0 TRVDY
BWaETHIENTES. T, QERIZTIESDESLIN?

Bl ZIE, V2 WEBECTRNZ LI, ¥R T 5 ADRR, fTeaiizm O R D
SHRIGNTWW, RN AT L UTRBINTH AN/, TOHK, IEX
FRFEOBRIZ, 2IRGEAZ MR < FZODEHWOHERP, I HICLHAOM &
UTIRHRRTILEDTERVWHER r PHANEDE e, I 5ITIFEH I =v/—1
E Buler DR (18 HAD) ITIXFRFRI N TV A5 LW, 2 2 A0, HHR LT
MPENSNE, ZNEIEFE-oZ Y LABEAZB L TWENS 2 (T TEHME
Bz o TWiaho 2L Bbng). ZOREE KL 72D A%, Cauchy(19 1
#) T, Cauchy 135870 (HREEN) Cry, MEHEPMETH D L DI DD, Kk
WABRR &AM ? 2B R D ENERR Z2EAD I L THD LMEREREL /.
Z OMEEE X Cauchy DFEHDZ < DF vy T2 MD /2D A, Weierstrass X
Heine, Cantor 2 ¥ Tdh 3.7

FEQLERMDEWNIEETS. RTHEHELWEIZE {a,}22, C R A Cauchy
FIThHhdLE §2bb

MEEDe >0 ULTHD N e NWHFELT, §RXTDn,meNITHLUT
n,m > N2 5% |a, — an| < €]
MDD EE {a,}0, W EHdacRIIETDII L, §40H

MEED e >0 LTHDEZ N ENWFLELT, IRTDOneNIZHLT
n>N7%AblXa, —al <el
LTEBLZETHD. ZIT, MHALZVOR, ZONE (BiFEW5) I, QT
WAL L RN WS ZETHD. HlRIL,

1, 1.4, 1.41, 1.414, 1.4142,... /2 ¢ Q

& Cauchy SITH S0, Q ETIERLUTWZARW., DF D, HHEOD Cauchy 51D
MifREEZ 5 & AHBUIZLBRWI ENH D,

YIDF Y, MO ZETOD -6 MER LI, 19 MIKDORFEDTA T T ThHdD. TH5EZD
O ICHMTERDITRNE NS L ERGIMEN DL EALD. ERbLn-oT, HEH
DTENEENZWVDITIELL, HBELED L VWANAREZZOSLTREDENMNKRYT
»H5.
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T, ZOS%EMMEEZIEHTHIZIEZED UL XD EA S0 ? ZDOREIK
MFEBR A3 7 ) 0D HEICE T 2R ICHUWHETHS. Z DM
#1% Dedekind & Cantor, Heine (2 & > TZNETNHIIZEZ ZH U7, A,
Cantor & Heine D7 A 7 7 \ZH> 723 % 4 % . Dedekind (2 & 2 FEEDHERL
(Dedekind Yl 2 FH & HIK) 1, k8] 2 & HE L.

£65X %

X = {{a,}2; € Q: Cauchy %1 }

LB DFY, X IFAH Canchy SO B THEETH S, Fey X IZFEH
B~ % {an )iy, {ba}i2, € X ISR LT

{antnz; ~ {bn}nl, %:% nh_g)lo |an — by =0

WWEOTEHETD. ZDL X, ~ IFEBRICES X ORMEERICRS (KH,
ML) ZDEE Q/~ % QDEMELEND. TOEIIIR =Q/~ EESE
75,

Bl 2K, V2 1A

ar =1, as =14, a3 =141, ay = 1.414,... = V2

WCEDAMEHE UTEETD. 405 V2 =C{a}2,) 95 2D E,
Bl D FRE S

by =1, by = 1.41, by = 1.4142, by = 1.414213,... — /2

YUTE, V2=C0({b)2,) ¥ B2, ZDEX, {a,}2, ~ [}, BNbh5.
Fabb
V2= C({an}32)) = C({ba}720)

LR,

COEBIZE ST, EEPANENSIEDEERTDIIENTE 2. IRITT
NEZL, ZOFEBIZEZUVREENTREZERL T, TOEFED well-defined T
HdD I X, FEETEA RHGER], AEERHIRE D BN TEI LI /2RI I
ETHD. INHLOMEE TRERMHIE Landau IZ &> THE X 5N 7z, ZEH
DT Landau 1% < O 503 HRJEZLE “langweilige Mithe” | & Flif U T
W3, Landau B RERAEFE L > TWE5WARDT, 2D/ — N TIXEEHIZ
#&9 2. BIEAHNIK, Landau [15] K E % H K.

R =Q/~ MEMTH D Z L2 RTITIE, AERCIHEHZERL R ITNIE
WFRW., AERZERT D201, U, PURT 85 {a,}52,, {b )2, W
lim a, < lim b, ZAZTRALIE, HD ey > 0D NT lim a, + ¢ < lim b,

n—oo n—oo n—o0 n—oo
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CRLID, ZDLE, FPREBTRTOn e NIZHUTa,+e9<b, &85
ZEIITERLED.
T 5.5 (HF).
EHC{an}ily), C{ba}ozy) ER=Q/~ ITH LT,
C{antnii) < C({bu}ol1)
ThHhdLlE, H2e >0 N e NWFELT, EEDn e NIZHLT, n> N
BolXa, +e<b, PRV ILDEZTE VD, E7z,
Can}nzi) < C({ba}niy)
Thd L, C({an}ily) < C({buoy) F2E C({an}ily) = C({ba}pz,) P
DANDEZIZEWND.

FREEZ EHRT D 720IE, HMENERTEI TOIUII NI B SN TWY
% (ZZTCHTL BHEHEHE, —DDOFEMEHEMRIZ IOy MUZL TOMNA
BVEEoTRO. BFEAMCD, X HICIFBIRMEITER ETOFHETH D).
EFE 5.6 (FxHH).

K C({an}p2) € R=Q/~ IZH LT, C({an}pe,) OMHE [C({an )yl
%

[C{antizi)] == C({lan|}ni1)

TEHKTD. 2F Y, FHEYOMIEIC LD FEMBETERTD.

EARBITRAEDAHAL & 5. —V2 ITHEHET
ap=—1, ap=—14, a3 = —141, ay = —1.414,... = —/2
CEBRMERL LTEETESM, 2oL | —v2| =21k
a=|—1], ap=|—14], a3 =| —141], ay = | — 1.414], ... > | = V2| =2

EUTREELAZZLIZRS.

XIC, MfEEZERELZZEIZEY, ZODEBDOM DN EHZET X720
T, Cauchy 5|2 HZ 225 2N TE 2. BRHOMETH > 72FEZHDO5EMME, 74
HHFEHFND Cauchy FNFNHKFITH D Z & ZFEHL & 5.

EHE 5.2 (EBOEMHNE).
R:=Q/~WZSEMTHD. 405, {a,}22, CQ/~ % Cauchy Fl& U/ &
W, a€eQ/~PFIEL T, li_r}n a, =a &R5.
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FIEEA.
1. En e NIZHUT, a, = C{b}2,) £4D {bi}2, € X 2 —DFERN. L
BDjeNIZHUT, {a, 2, Cauchy R Y X N; € NPFEL TR

Dn, ke NIZXHLUT
1

nzNj:\an—an+k|<3
LTED. SO E, 4y — anes] = CUY, — b }2,) Eore 2 b, $RT
Di e NIZHUT by, = by <5 ETER 22T, dAfGEREE (o T,
¢ = by, EBOTARS. B, o= C({e}52,) 12 {an}, AT 2 2 2T
b%.
2. (D j € NIEHLT Jay — ;] < % BT Ja;— o) = CHIME — ;1)

VU k>N Z561E
1
o — el = b} = 0| <~
J

LTES. &5, o) — ¢ < = BDODB.
J
3. {¢;}52, WA Cauchy Sl TH D, T8DH {¢;}2, € X 2T, jkeN
C b\f Hfﬂﬁ& ’C]—Cj+k| iﬁfiﬁ&t/u\/)ft);é*&t/b\/)‘(:b’fﬁbii)) bjc-k
DT D > 0K LT, L < e hdtFmy CNEEDE. > Ny

- > mo
max{mg, N, } & 5 &
¢ = il = lej — aj + a; — ajpn + Ak — ¢l
< lej — a5 + laj — ajn] + lajire — il
1 1

ETEDIEND, {¢}52, WHE Cauchy I TH D Z L3 0NS. €I T, a=
Cwﬂﬁ088“?&6¢q—ﬂ CClls o) K (5.0 AT
5L, j>NgBol|c;—a| <3 B2 LIFERELTHL.

4. B#lIZa, —a(n—00) ZRT. n> Ny BHIE

l]I

1
]an—a|§\an—cnl+|cn—a\§5+3€§48

WO:BELE22L, 5D N e NWEFEELT, i > N THRATIE, COR%ERIFZ0E
TR LRV Eb2E. L, RETL 82468 Cauchy 5l L U MZB I EIZ&Y,
ZOFRERXNTRTDie N THILT DI ENRES.
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ERBDT, a, —a(n— o0) WONd. O

5.6. HEMBE
MR 5.9 (FHEBOMK).
m,m' € Z, n,n’ € N ﬁ/ ZoIEmn =mn THD. mn' = m/n ik
n_n
BEOMEUMES>TOWAWI EIZERLT, BENOAHBZHEEL TAL
5. L TOMETIE, 2 EHH TUTHITICER L.
(m,n),(m',n') € Zx NIZH LT,

(m,n) ~ (m',n') < mn' =m'n
TE %

TRETD.
(1) ~MZ x N EORMEREFBRERZ Z %2R (b v b AULEELVODIE
m%@@ﬂ%.%bﬁ?:%ﬁ%:é&@%ﬁﬁﬂu#é@wa:
ET, T = = T LB IENDING. ZOT AT R
DFFIIC LS KX BNE LI E R ThE).
(m,n) & (m,n) € Zx ND ~IZETIAMEHFHELTD. 0Dk X,
(m,n),(m',n') € Zx NIZHLUTRUE (m,n) + (m/,n/) EHITHE
(m,n)

(m,n)+ (m/,n') .= (mn' + m'n,nn’), (m,n)-(m',n'):= (mm,nn’)
TE#HTD. ZORUVAELHIRDOERNZTNTHN well-defined T dd
5 Z kRt
PAEIZED, (ZxN)/ L IR UVAEEHITENCETEI I o7k. 56
RS &, ZOEHBEPFESENCOEIE R E2 AT ZEARED (D
mE). 5T, Q= (ZxN)/w LEHETDHILNTES.
& 5.10.
M, (R) % n IRFELMEESTHIDOZTES, GL,(R) %= n IRFELAEIERTTH
DRTEEALTD. ZOL XA Bc M,(R)IZXHLT

A~ B — H?dPeGL,(R) WFELT A= P 'BP
TEHTD. BB, A,B e M,(R)IZHUT, tr(AB) = tr(BA) L 25d Z & k
det(AB) = det(A)det(B) £ 725 Z L IFFRHT LW

(1) ~ & M, (R) LOFRMEBIFRIZZ >TSS Z & 2RE.
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(2) [A] 2 Ae M,(R) D~ IZBHTDFAMEREE T, ZD& &, tr([4]) =
tr(A) LEDD &, ZDEEMN well-defined THd Z & Z/RHE.

(3) det([4]) := det(A) LED D &, ZDEFHED well-defined THd Z & %
.






%6 =
ESDEE

MR &N D B FEDARS T, WAWARL ZIATHEL ZENTXS.
Bl ZIE, TEBUIMBMEGET D) 1, FHEOWVWHEMETHS. /2, E
AR KIZHERH T D L WO RBEWHEAI TR LLSES. IT, INS5DMHE
[REWSDIFTRTRILCEDTHA O ?2E 5D LMEZ DN RTINS &,
HIREAN, Z, Q, R, COTDMELBIXF L ZA DN PES DZAH D07 Z D
REIZEZ27-0120%, TR ER A2 28 2BFOSETREL R ITNIER
SYA4NY

EEDOITOMEBIE TRAEDEE] &\ D, &I, BEEDEEDER LWL
OPDEMBIZ T . IRIZ, ERESOLNTE &) bIFEELRES
WCDOWTCHIIHT 2. ZOEOREZIZ, EER2URNELSDIREIZOWTIHR AT
T3, TOEFENRIER & 425 Z & %2 EiRT % Bernstein DEFIZD
WTHIHT 5.

6.1. EEDRE

FINCEZD 2012, ERMEOEGEG, BIZIEZDDEAE A = {a,b,¢,d, e},
B ={a,B3,7,0,e} CHEZHZADMEEZEZDL. ZOHEE AL BOEADT
DEIZE L HE5MTH D ZLIFRNWETHLNTH DD, ThEBFEDSHE
TREL 720,

ZTDEOIT, EDIVLERDIELC ={1,2,3,4,5} EHETD. ZOHEED
TOMEBNEHTHZ L IEDN2TNWDILIlTd. BERL, £4 CIEK
O TESEEEMNLTHD. I f:C— A%

fQ)=a, [f(2)=0b [fB)=c f(4)=d, [(O)=e

TEHTD. ZOEHIE, EEADTIITNTNEENITEZLZEDEEEX
WXEWEAS. ZDe X fFIF2RHIIRL. YRS, BHEIX TADED2DOD
TEOHESVED | WD THhHY, ZHIZ TADEDLIZERSTNDODVTWH
5] EWHZEEMNLTHD.

B8 6.1.

FHOBG f:C - AVBEHETHD L2 EHRIZE L DOVTRY.
95
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CDEHHIEL FIZE>T, A ADTDMEEMN 5 TH D Z & DR
FoNz. DF Y, RRHEGNFAETIUEL, SKOMEBBFEL LD ZENTXE
5. ZOREERNT, £REDEEEZEHRLLD.

T 6.1 ().
EEX, Y DORENELWVWEIL, 2BHES . X - Y WFEETD X%
WD, ZDEE X~ Y RH#X =#Y LE VDTS,

EREGOHE, FIZIE#{1,2,3,4,5} =5 L E VDT 5,

& 6.1 (FIEBIR).
4 A, B, CIZH LT, RS Y 3.

(1) A~ 4,

(2) A~ BABIEB ~ A,

(3) A~ B, B~ CHbBIEA~C.

RRE 6.2.
i 6.1 ZRE.

#l 6.1.

neN A={1,2,3,....,n}, B={1,2,3,...,n,n+ 1} £ 3D & #A=n,
#B=n+1&81), EERIZHA AL H#BIWRESL. —RIZBRES A, BIZXU
T, ACB?D A+ BTHIE, #A £ HBHHEY D,

SEBR (M8 BIRIE).

BHB A BWFIELEZLTD L, fIFEBHENS, D a € ADWTE
TELUT f(a) =1 &85, FRRIZ, ay € ADMFAELT flag) = 2, a3 € A DFAE
UT flag) =3,..., H5ba, € ADPMFIELT fla,) =n £ TX3. ZDL ¥, f
MEGP7ZING i £ B0 #a; EBRDIEITERTDE, ag 5 a, 1FTA
TED ARBUZ R 21T THD. £/2 a0 € ADPFIELT flany) =n+1&
BB, ADTOMEBUE n E7ZNS, appr tEay M5 a, DENNTFELW. Z
RS oZ IIRT S, O

Bl 6.1 ThHMd e, BRESIZOVTIXEEIIESOTOMEE TO X
FHEHOTNBZENDOMNE. LML, EREAIZODVWTOIIEEIZZTNIZEHH
TIEARW.

5l 6.2.
A={2n:neN}yeBLL #A=#N. 2FY, EOMBEKDOESL L,
HARBERDESGDIREIFZHFE L.
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FIEER.

N> AZneNIZHUT, f(n):=2n&BL &, [ RERPNEHRIZRD
ZLERT. LY, 2HEHEH f N = ADXFETEOT, @ 6.1 &£ <
BBHHET HA = 4N BHH B,

1. fORFIIRD L% RT. ALED n,m e NIZXHUT, f(n) = f(m) &
S5, 2n=2m &YV n=m&iRb.

2. fORRHHIIRZZLERT. [TREDy c AITHUT, n e NDFHELT

y=2n&MNF5. £oT f(n)=2n=y &%25. O
& 6.3.
A={2n+1:neNg=NU{0}} LB & E, #A =#Nz/~H.
3l 6.3.
HN=#7. 2F V) N & ZIZEASDTOMEB»E L.
EIERRA.
f NS Z%neNIZHLT,
n n
fm) = (=1 3]

L. ZIT, [g} c;cg EHZROEAOEETH S (Gauss B L),
IO fideBEc RS, EIC

e[ el
=y =0 se=culE] -1
3 4
e N G E
5)
16) = (17 | 3] = 2.
ER5. O
E& 6.4.
#l 6.3 DIAFIATED /2B [ N - Z WREIIZRD I L 2 END XK.
5 6.4.

AN = #(Nx N). D% 1, #N & #(N x N) OO UL,

Loz o, EEEFRTEXMTERNEAS ZEMHRIING. RERSL N & N2 %
EUEDEZHELTLELSTVEINLTHD. ZOHFEIIN 6.8 THEHHTS.
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SIERA.
f:NxN—=>N%(nm)eNIZHULT
o (n+m-—-1)(n+m-2) nim?
f(n,m) :=m 5 =m+ ; k
EEDDE, f  NxN— NIFEBEHIZRD. O

DFY, HRELSDLEEIXACB A4 BThoTH #A=#B L85
EWHL. 63, B 64DEHIINEZ NxNOTLOMEBRFEL WS, —K
T5EARBREIEZD I LMY D, EHRERIIZIE, ZIEZNIZHAT, TOEEK
MAELHEWVWENWEEZX27Z55 0, N x NIENIZEART, suOffEEAH 2 <
LBWEWEBRZB7ZAD. LU, HIREOME 2 2RH THET S &, ik
2N UZETIERRWVWE WS 2 EBbns.

fEiRE 6.5.
a,bERMa<brALZTETD. DL X #(a,b) = #(0,1), #[—a,b] =
#0,1] ZzmtE (kY b —REBZEZE R 5. HE 213 25128 L. ).

fEI%E 6.6.
EFIZFEDNT, k2 RE.
(1) #N = #{2n : n € Z}
(2) #N = #N?

(3) #R =#C

6.2. AIEES

N e HUEBEDESITRNAMEZR>TWa. 2F D, 6.3, # 6.4 TH
72EDIZZNx NIZREMHEZ2RF>T\W5.

EE 6.2 (JHEES).

#N=R(TL 7R LHEED) L ELS. #A=R LR 2EH A2 TEEEL
WO F, BBEAVAREELAEEETHL L I, LHEITERS &
W

AREGDEORME LT, THEREAL LT-B/NI V] LW HEND
5. FEEITIRO BB Y LD,

EIE 6.1.

AzWBESLS BC AZEBEAL T L, BIFWBEAS 405 #B =
Ng &5,
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AEHIZ I, ERAH & (IROFI T Y % )Bernstein DEM 2 WS, ZD
EHITRDE Z L1275,

5 6.5 (& THDHAETS).
QIFMBEESL, T8bL #Q =R, 15,
B (BEAERTEAL).
g6@%4@@erNt&@?tA@CZthﬁé.Qﬁﬁ@%éﬁ,
HZxN) =R &V #Q =R, TH 5. 0

5l 6.6.
RIGAHEHELSTIERW. 2F ), (fHESTRVERESVEFET S.

FEBR (Cantor DXI A RRERIE).
#R PAREES L HIE, TOWMHES (0,1] c REWEELRLDT, RHEH
Bffa:N— (0,1 WEETD. £ T,

a(n)zo,anlan2an3...:E+1—()2+1—m+"'
CHERNTELZELIZTD. 20, ay 1F 059 FTOEKRTHY,
1=0.9999..., 0.2=0.1999...

RELHEIZILIZTS.

a(1) = 0, ar1a12a13a14
a(2) = 0, ag agragzas
a(3) = 0, az1aza33a34
a(4) = 0, a41a34043044

C\:%b\f:t %CZ, a1, A2, A33, A44, . . . CT_%E L/VC, n €N C:;ﬁl‘bf

1 @, DMEE
2 A, DEE

LB, —DDFEEb = 0.bibobsby... € (0, 1] NEESD. ZDL X b=a(n)
&b n e NIFFELRW. FEE FEEDOn e NIZHUT, laElRR250DT
U 7# by EB2M5 a(n) ZbTHD. > TaMERFTH LI LIZFET
%. O

Z DRI > 77 S AR % i E ST A% Cantor DX AIRERIE L VD . Can-
tor DX AfRERIEIL, WAFIOFEEZRT EZIIEISHANLNS.

b, =
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EFE 6.3 (Hkri=E, JET ;%2%/:.\)
R = (71/7<&m%:) EHE,
THRWE X FTBEEGL VD,

5l 6.7.
#(—1,1) =X

EIERA.
fiR= (-1,1) &2z eRIZNLT

2 2 [ 1
flz) = ;arctan(ax) = ;/0 T 5 dy

TEDD &, fIFERPITRD I EARINDS. GEICIE, € 24 VWS, O

il 6.8.
#(R x R) = #(R?) = RDBKV D, 2F V), BETIIRTERKFTE4
W, INZRTZOOEHEFNEH [ R > R2EINEDEMETHD.

5] 6.9.
#R £ #B = #{A: A C R} —MITES X TR UT, #X #£ #25. -
T, < bf%/ﬁ%ﬁ*@*‘ﬁ;"é/\#ﬁf’&é.

fERE 6.7.
ROLEEIRITHEENEDNEZ L.

BEURE &\ D BE AV EPAREES

N
N

X X
~ Z

N = R} (N25RADEHREERDZTES)
D AFER R N & 9D 3IRIETTTH } = Ms(Z)

AEREZZORO

S
=~ o~~~ o~ o~~~ —

— O © 00 ~J O O = W N
— N N N N N

N

/3Z

6.3. Bernstein O EE

A={1,2,3,4,5}, B=1{1,2,3,4,5,6} 2B &, #A < #B L L=< %3
A5 EBIZ ADTTOMEENL 5, B DtOMEEIE 6 ET, ADcDEEE Y
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LML Thd. TNEHFETERETDI20D1IC, f: A B%

f) =1, f(2) =2, f3) =3, [4) =4, f(5)=5

CEHLUTHAD. ZOLE, fIREHIIRD Z XD ND. —RICERES A B
W UTf:A— BPREETHDZ L X, BOTOMEEIL ADTOMEE LY 2\
Zebnd (BORFHEEMFS). ZI T, IROEHEEHR 5.

EF 6.4.

EEXYIIHUT, #X <#Y THhDEE, B f: X - Y W FHETDZ
ETH2. #X < #Y THD L, #X < #Y DO H#X # #Y THD I L %
W,

51 6.10.

' NoRZneNIZHUT f(n) =nEDD L, fFIFHEFIZRD Z LN
BHZDMD. 65T, #N < AR B2 D. il 6.612% 1), 4N £ 4R Th->
2o, #N < #R E DN B2

2,z ERIZHLUT, e <adBRdZl) b, o<y y<zA86I s < 2]
XHHTHA 3. ZHNEFEUZEIZEEDREEIZIODWTERD LD, 4205,
IRODAFREANE D YLD,

i 6.2.

XY Z2HREBLT5.

(1) #X < #X,
(2) #X < H#Y DO H#Y < H#ZBHIEH#X < #Z.

B8 6.8.
i 6.2 &Rt

2,y ERIZHLUT, le<ydoy<zZbifr=y2BdIL] IIFRERX
THHICEELEETHD. ZOMEIEEDREIZDVTE K LONE D
MEESZSHBETIEZY. 2F), EH X, YV IIHUT, T#X < #Y D
HY < #X] DRDILDONSEE VST, #X =#Y, THhHLL, X o5 Y AD4E
BN BEMEDPFET 20 E D NI B RMETIEZR V. 0L T, IROTEHEN
HMoNTWS.

2UN < #X < #R L BDHEA X DAL BV & 2 BRI VD . EBREHHE
(BEHER R BCE DR AD 5 Z TI) GEHT E RN RSN T WD,
SEEHE & &b D LHELWETH B, FHR LA 2122 B0 2 5 RIFIUER S B
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EH 6.2 (Bernstein D H).

EAEXYITRHUT, #X < #Y PO H#Y < #X BHIEH#X = #Y DK
DD, DFD, Bl f: X - Y &g:Y = X BEETE 2HHEE&
F:X =Y »EETS.

FEAIIZDWTI, WH [4] 2 2RI N2, il 6.2 L2 6.2 &V

1 FEOES X I LT #X < #X,
2. EEDELE X, Y IIRNUTHX <H#Y, #Y < #X BHIEH#X = #Y,
3.MEBEOEEX,Y, ZIZTHUTHX <H#Y, #Y <H#IZBOLIEH#X <#7

MY NLD. O3RN IO L ¥, < 2 HIEF L MRIBFEFRE VS &
o, U BEALREIL Ut 312, (U, <) 2 4IBFES 5. HIE, XY e %
Iz,

(6.1) HX < HY FE #Y < #X

DEL HMEBT LT B0, EIEFEAD (6.1) OWEE O L %, 2IEFE
Ly BIZIE R, <) R (%, <) RRIEFEETH S,

5 6.11.
#Q = #N TH 3 Z & % Bernstein DEH % > TRED. EERIZ, #HG
FiQoZxNz2r=LcQIRUT, fir) = (p,q) LEDNIE I, 7L,

q
P, EBEIT, g e NET D,

B2 6.9.
W 611 DTATT72HANT, QPABESTHD I L2 TRE.

E& 6.10.
Bernstein OEH %2 FHWT, #[0,1] = #(0,1), #[0,1) = #(0,1) Z/RH.

RIRE 6.11.
Bernstein DEH 2 HWT, #R = #(R x R) 2t (B¥ b 2 e RIZHU
T,e">0TCTHhHdILEMAVDIE RXxRPLRADHEEVPEKTES. ).

YWUniverse £\ 5. FEID EEOES] 1, TEALIMAN?] 2EITEHZELTELZNEF
ERBEE 2 ZENMENTVWD. BE U 23E LR TIUIN TRV, HEME 6.15(Russell
DINT Ry I A) %FZEZTHE.

SAEHAIC IRBINA A FIV 5.
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6.4. HERIE

RI%E 6.12.
F100,1] = (0,1) & x € [0,1] ITHLT

r=2 (neNU{o})
x#&%;(nGNUWH

LD ZIZ, fRRHH L RD I ERYE. 0T, #[0,1] = #(0,1) & &
%0,

=2 6.13.

Bl 6.4 TEDZBE f Nx N - NPWEFHITRDZ L2 R (b b
FOFEHIE f(ny,m1) = f(ng,ms) ZARE L 72 T, ny + my = ng + my MNT
D TBROMNTHEDIF L TAL).

R 6.14.

FRO5EHMEZ R U 72 EM 5.2 1%, Cantor DX ARG & [FAIRED %GR %
WTWE. EDEDITHVTO D NEEE L.
B 6.15 (Russell D/3F K 7 R).

Raliu &
(6.2) U ={A: AXEETAZL ADVKI LD}
CEHKETD. DL I RERE.

(1) % ¢ U ¥ % EFENWY LD,

Q) U e U LT B EFENW LD,

DF), EBEEEMNIE 1 BOERETEDD L, (62 DEIITEHIZT R
FTRHLTEITCWDIDEN, % e W e BLEMHEBLTEIRVFENELDS. Z
DF G & BT 2 72121, BIZEAREDMN? 2ROTELENDH D.

Oifgi 2 R BHEAR £ 2 [0,1] — (0,1) BFELBNZ LM BN TS (RO K
M, R TR R OREE D). 5T, 0,1 55 (0, 1) ~D% B 2 GAR IS A s K
I225.






BT E
BIRNE & 2 DEM

{Abrer ZHEIHE, A ZBRFEEGLTD (DD IZ<TE, A=NE&E-
TEWTEW). 2D FITHRBEOERMEA X

1A= {f A= (A AEBON e MITHUT (V) € AA}
AEA AEA
ti%jé@f&)@f: @B, A=ND& %Ci, a1 € Al, o € AQ, as € A3.. A
X UT
(al,ag,CLg,...) € HAn:Al X Ay XA3'--
neN
YESTBIFIZEN. Cor X ERAMEIE EEO N ACKHUT, Ay £0
AN HAA £ QLD Thol ZOFERQME FMEARMEITE HO
AEA
L.
EIE 7.1.
AFIEFAMEE 2 5.
(1) FEHRABEASEK Y 37D
(2) VAR SR A IFMR T 2 KD (Zorn D)
(3) TRTOEAZ, H2LMEFE2ER 2 I L TRIEALTED (BHIhE
)
ZOHITOHEBITEH 7.1 O FEROMME, KT Zorn Offi & 1 ] 5EE M

DERATRTZ L THD. AP, EH71IEI0) — N CRAEPLAW. F
Iz DWTId, I [4] 2 S HE &

7.1. Zorn DA

7.1.1. |[EFE®. FMEERIZESDO=DDLN IEL\W] Z & 2%l
ZEDTHhHo7-. [BEFERITEED_D2DED [T KRIINKIKTESL] &%
e LzEDTHD.

105



106 7 ERRE & DI

1 (CEEPES).

XE28EE 2,y e XITHLTC, o<y Ehda LyDESLENHEY LD
HI < BEZONTOWTIREALZTEE, <2EIBFE O, (X, <) 2 2IBFE
RN

(1) (RS EEDr e X ITH LT <.
(2) (KM EED 2,y e X I L Tao <y, y<aBZbldzr=y.
(3) (MR EED 2,9, 2€e X ITH LT <yy<z856Fr <2

5l 7.1.
<ERODEEOALERNELTDE, (R L) IFEIEFEEICLRD. FIEFES
ERDOAERZ —BRILLAZEDTHS.

Bl 7.2.
U EREERRE UL X, (%, Q) (R EEPEL IR S, KNMEIZES
DESDEBTDEDTH 5.

5l 7.3.
<ERODBEHEOAREFEANLT DL, (C L) IREHPES TRV, HlXIX,
i=v/—1<1BEYDE %#&wptkﬁﬁﬁi

PIEFES (X, ) L,y € X IZDWT, Tz <yhy<azDEBHLPMHK
DD ZEIRERIIZEENTHARNY, DFY 2L yDELLNRRKIVN?
EVDHEIIS, PIEFEBIIEA LT IENTERN. 2O [z yDEH5
MREVDT? | IWEAVHEDEEEERTS.

& 7.2 (RIEFESR).
PEFES (X, <) DRIBFEETHD LI, [TED 2,y € XITHLT, 2 <y
EFrFy<zDEBLLIDBHI IO L THS.

5l 7.4.

(R, <) E2EFPEATHD. ERIMERED 2,y e RICHLUT, o <y /&
Wy <2l FELTD (DFY, ELONPHEIZREIVE WS ERENRH D 0D
zy)

5l 7.5.
U BHEERKL U 312, (%, C) BRMEFES IR LR, BlziE, A=
{1,2,3}, B={3,44 £ 45L A¢B»O>OB¢ ATdH?.

KREV NSOV OBEIEES & TER P (TR 2525 I LHNTES.
KHIZO 2, TOBIFAKTIVED] B MOBIEANIOED] # LR, T
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[RTHo772D, INSHIEFREIWD, NSVDEEENRHNLERTE . 22T, ¥
JEFFEAICB TS ERP IR, ER, TREZEHL L.

& 7.3 (L5, N5, RR, FR).
(X, <) 2EHFES, ACX &7 5.
e Yy e XNWADERTHB LI EEDaec AITHUT, a<ydpkh iz
DIEEWVD.

e Yy e XNWADTRTHD LI EEDaec AITHUT, y <ad¥pkh iz
DILEWVD,
yEXMNADKRKITTHDLIX, yec AD»D, FEDac AITHLT
a<yMEINIDZEENDS, ZDE X y=maxA rEL.
yE XNADRNTTHD X, ye ADPD, fFEDaec AITHLT
y<aMEINIDIEEWNDS, ZDE X y=minA LEL.
ye XMADERTHD LIF, FEh{r e X 2 lFAD LS TR/
WIFAEL T

y:nljn{xGX:xCiA@L?ﬁ}

ERBILEEWVD.
YyEXMADTRTHD LF, Hh{re X 12l FAD TR }ITHAIT
WFAEL T

y=max{z € X :zlE ADTFH)}
ERDBIEEWVD,
Bl 7.6.
2IEFES (R, <) DEHSES[0,1) CRO ERE FREZFANTAS
{zeR:zlE[0,1)DER}={zeR: FEEDyc|0,1), y <z}

= [1,00),
{zeR:zlF[0,1)DFR}={zeR: FEEDye0,1), z <y}
:(_0070]

LBDBIENDLND. LoT,
sup[0,1) = min{z e R: 2 {&[0,1) ®_E5 } = min[l,00) =1
inf[0,1) = max{z € R: 2% [0,1) D F5 } = max(—o0,0] =0

£73%. ROER, TROEBHZIETHS T—-FRIWVE], [—FHAID
] IZ—BLTWd I Ehbhrd.
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7.1.2. Zorn OFRE. I T, Zorn DAiEZ FIHT 2 72 DIZ AT, TIRHNIK
TR TT] IZDOWTEHIAL £ 5.

EFE 7.4 (FHHKD).
PIHFRES (X, <) BB TH S LIE, FEDOY Cc X IZHLT, (V, <)
2IEFEELROIE, Y IFEREFODZLTHD.

JEA 2 & DWW B TEMAHGEE LTS £ 5 I28 > 200 IXEHITH
572\ (wikipedia English & Gt A 7203, SIGT 2 REEIXADMNOL RN > 72). /-
72U, WAl 2 B S A 1B IRAE D R ) 2D K D BRIEF R E 2 ED
TEMTED. ERIZ, 0 € X 203 E ({1}, ) F2EHFEEITED.
£oT, ERZ2EO06, TNZ 1€ X EBL. 98 ({a, 2}, ) 1 EE
IEFEAEIZRZ N5, Ef ey e X BEND. §D L ({11, 20, 23}, <) WEZE
HFPEAGIZRD M0, 2NEMEDIRT &, RNRIZ2EPESGZ MK Z &
MTE5.

B 7.1.
kED ({.731, IQ}, S) X {Zl?l, T, LL’3}, S) b)é"ﬁ%%éc:@é Ze& %ﬁﬁf?‘@c‘i

(
YT, WAL R ERL £,
T 7.5 (HWiA).

PIEFES (X, )W UT, ae X PBRITTHDEIE, a<zMDa#x
EBDr e X WFHELBNWI L THD.

a € X WHEKITTHD L NS ZLDEBNLERIT, a <2 bZdre XX
BWEWS ZEeTHhd. B, ZOL5R8EFBEIHEZLBRODE VD a<a k
WIORBZERBLTVWARNWVRLTHD (a<z&liFa<aeshDa#txBdI
CEEHRUTE IV, @HEIFERLRW).

INHDHEEfFDE & T, Zorn DFED ERZ IR T H I EANTED.

EIE 7.2 (Zorn D).
(X, <) ZRINIPCEIEFEA L TH. 2O ¥, X WK a € X HUFAE
ERS

R 7.1,

Zorn DHFEIIATNERINZELS TN TERNE O (BB ENES L) D
FHEEZRTEEIMFS RN FEERLEZVEDEALZT IO BEL%
EY , TOEEDFMNN 2 EHETILH I L2 RT.

LEABURNT 2 B 1T B EAFEH L £\ 2 %, Hahn-Banach DX, 1> /827 MikHZE/ D
FEALAHZERI D 2 > /87 MEIZEES % Tychonoff DEHIL, Zorn DFfE% W TAEHING.
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7.2. B3 REFEIE

F 7.6 (AL,
PIEFES (X, <) WRBIIEEGTHD L IE, FEDAC X ITHUT, H/hit
min A WFHETDIETHD.

BOVES I, BERWIZIZ A C X AP IVEIZEREND L NS 2L TH
5. ay = minA, a; = min(A \ {a1}), a3 = min(4 \ {a1,a:}) R E & FTHIE,
A= {al,ag,ag, .. } t/J\e_gl/\J"ﬂL:jﬁ/\%) Z tﬁ‘f‘f_’?é

fnEd 7.1.

(X, <) BWBIIEEZHIE, (X, <) IZ2EFERETH 5.

sIEER.

FEDz,y e XIZHUT, 2 <ydy<zWPRIIDZ LERBEIELV. 2
TA={z,y} C X &5, (X, ) IFBINESZ>7-5, min A = min{z, y}
Nhd.

HEU, 2 =minAZ6IEyc AL Tar<yTHY, KXfIZy=minA &
S5z c AITHLTy<aThHD. o T,z <yhy<azDEL LMY AT
ONG (X, L) IZRIEFPEETHS. O

71 &Y, (X, <) BBIIESTHL861F, RIEFESTH Y, RIHTE
BROIFEIHFEETHD. 2F D, BIIERED —BRMDOBLNEETHS.

5l 7.7.
FIHPERE (N, <) 3BIIEATH D, ERD A C NITH U THR/INGAEE
95,

5 7.8.
(R, <)% (Z,<), (Q, <) IFEBFEEGTIEARV. HlRIX, (—00,0) C RIZH/N
TEIFFAE LR,

RIGEHDAERN < 2EX 2 LBIIEGIZBBROLBRNIEBDONS. L
U, IO 2E A2 Z8I2&oT, BIEGLTIDZNT? LWV RN TT
%, TNELRIET D DN, IROEIIFREEHTH 5.

EIE 7.3 (BEFI A BEC ).
XEHEAGLTD. 20X HD X EOFIEF < PWFHELT, (X, <) 13
G L TE5.

PlZIE, CIZIER DAEFERIC KD IEFIFERT I RO, HOBIEE L &
DI <o Z 2w 73 13FRLUTHS. 7220, TOFIHFE RIS
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OMNIBDRIETH . F 72, Banach-Tarski D/3T R 7 A3y A e M %
HOWTEEH I NS



HEDE

ZEXBIZDOVTWL DDA ZMAS. 2D/ —bD% <K, WH [4]
2HII U F, B2 R 24 HORBEE, ZABRBOERICIOVTIZE
M [7] (2> 72, 8B E TEAL T, Taylor R & F\W ¥ F B EZD M
FEHBM, ZTNIDOVTIE, EA (9] 22X N0, EBRIZ, BUERaT o
WA OBREFIZHB VT, Taylor B2 AW/ HERBOERN L <HW
LHNTWND.

B3 EDFMEZIIDONWTIX, N [10] 225120 72, il RIEBE I s W
TRBERAARBEDEN, INHDONEZHAFZEMITIZELDRIT (FEED
MBI ) TFELIERN. 2D/ — hZHAT, IHITHELU VAT E
IZBEIDTELARTHD.

55 53 5.5 filE Stewart [17] 2 B Z I U /2. FEHEDEHRROE, B
BRIEE LT, CHR[X]/(X2+ 1) RBICARD Z e AU 5, I T
DEEDEMIZIELANRDONT WA >/-. REFEEZMERTL22LI12E->T, -
EFT oY) U7 COMEEMIMUTARLUY. FEEROME (5efih) I2DW T,
Hainer-Wanner [16] # S8 U 7z, LA ? &0 D REIZIEFR ITHE L W AY,
BARHIAFZ U R 6IF, FEHREBHREDOENITDOWTIE (M5 £ TORERMN
TELONFEENL) HEIBREBRATI L LD IZR>TRLW.

FEFHDOEF E H[IZOWTE, i [1] 2 —% 3] 2SR LU TRL . G Z &
7O, TABDE 5 BWiEH] 2EMULT, ERTLE<50VDI L%
LT, HIAE2FRIILEAYTHS. 2D/ — MEBXNR L Z AT
B % LRV & D REEIH ORI 2 DT 7228, £ 2 FTRIE UTIELWLMIE
DaLITEHD.

D) —FTRY BN EIZDOWTIE, WH [5, 4], M [12], K [11] %
ZEUTMLY. INHDSEREORA MVIZEHDEY THiH] 1T THRE)
YIS THE)EEE R VESTHD. £ U T, ZOMHZMET S > 2T, il
FORGEPIEFICEHEIIRS, MHOMIBTOEDONWAZL I, 2D/ — ki
BINLDZEDRHIVUEFENTH D,
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de Morgan OEH] (EEIZHT ), 19 spi o
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Poincare 4, 74 MK 5T, 108
Russell D/8Z Rw 7 A 102, 103 2L 8
BE 24

Tychonoff DEEE, 108

SEEVER (FARIZHT 3), 33
SEEVER] (SEOITHT B), 16
QMR (MY 3), 53
5%, 7

Universe, 102
well-defined, 85

Zorn D, 108 .
REER (BAICHT D), 15
fitH, 73 ERER, 32

RrAHZEf, 73 B
/N, 107

% 52 A7G, 107
ZHEA 11

BAX [, 8

BAEA, 72 BB, 45
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AR (FEAITRT ), 83

B (FREASIINT ), 83
B (ERESICXT D), 47
TR, 27

43 %M, 51
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H£E5E, 65

lIEFe (IR 2), 90
ER 107

EMREREE A T4

EBR, 107

SR, 51

RS, 82

B 49

BEE, 49

BHHIE 50

HEREH, 77, 106

IERXBEE, 46

HIBR B4, 30
YA REEHE, 109
BYIES, 109
HiRHE, 90

KR Zer], 47
MRS, 63
KRBT, 63
5%, 39

e EE, 102, 106
PR, 54
BINNFR, 72
EHST 41

5, 34

T, 66
RTFES, 66
FAEmE, 55

KHH, 52
XFRZE, 25
SEFREE, 77
REBIEL, 45
RF&IE, 79

ToINZ IR &) 98
HA, 37

fifissk, 27
ERES, 21

ERES (EREOESIZHT D), 71

RIS, 27

S5 (BARIZRT ), 30
S (AT S), 9
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R, 77

[FIfER (R (BREDIREICET 5), 96

HEMESE, 79
B, 96

M D BB 96
S, 77, 106
NER, 102, 106
LEREE, 102, 106
SRR, 106

FEHRES, 100
NFESZAE, 51
HIE, 50

FHERIS R (BRGIZNT ), 83

SEER (BAICHT S), 18

SIBCHEEH] (SERRMEDEA TN ), 70

FAIX M, 8
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A, 12
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