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3.1 ELC®IC

BHEZBONT, BFEL WO BHEEFEZHEH LV DTH %, Cantor (Georg Ferdinand
Ludwig Philipp Cantor, 1845-1918) 384 =7 T»H %', EAMmDd Gk FRIC) BEIC
OS5 DEFREDPZDEL WA, T I TIEIRINFEDEEL L TORGH ( [ BARES
@) (naive set theory)) OFA%Z 3§ %,

FNTRVEEREANDL F -7 — F2MALTHEL b, TRENESH) , 'ViXO-
FL2oTINDRER]) (Zermelo-Frenkel set theory) 23 %, ZD7HDBEFHE LT, (I
AFLRTW) 75k 2] ZHITTHL,

3.2 KEDER, BEXR

EE (set) i, HFEALHEICEZ 72, DODEZDTH S, DOV 1IELITHESL
EJ. THITE. BDOHOHOEEDEZ S (RS,

£E8% A B, ... BREDFTKT,

EFACETS DR, A @giﬁéb\bi%Zﬁo WIENBHIHFED element DFRGET
5,

a BWEEG A DEFRTHS (ais an element of A) Z¥ %, ii5 € ZHWT

acA (BHZWVIE A>sa)
ERL,
fa X AWCB9 3] , “a belongs to A7, “aisin A", “a lies in A”
EWVWH, HBHWE
(A a 28T, TalZ AITEENS , “Aincludes a”, “A contains a”
EBHE D,

AR 31 (B33 vs. BFEND) 180 (18Fh2d) ) 0O R EEPEEZID
(REDVEBIETENS) HEIHMEDNS, /MEZERTL2DIEIRIKV] LT, ac A
WHOWTE, TAWZa 280, Ta T AITEENS ] COSRKREEZIEL T, Ta X AITE
T2 EVWOIRKRBLIEDRVEIIIZLED, EWVWIOIERZESTWAEAD WS, TAlXa
ZEtl, Tald AWCEENS ] 0O RBIX, ERECRIHEOLRTVWEDT, ZORFETIX
FHCHRAZZEIEL R0, =

ICantor {&, 1874 FEIZES L THEBEORENI LI D X220 FET 2 2] OillHEE 2 /=, 1878
FEDFML T, ZODHEED “RE2X” OEE 10 1R TITS 22 242B L 7=,
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ac€ADEE(Ta? ADEETEAEV), a3 ACEIRV] , MEOREERHVS L
—~(a€ A) tEFIB) X
ag A (BBWE AFa)

R,

Bl 3.2 (BN, Z Q R, C) UTOEBIZRL LN 2T, RAEIXNZTDH 5,

N Z BABEHRDOES (TXRXTOHABDES) £ 55, (AR Z %G5 T natural numbers
ERERD, Z DT n ICHKT 5, )

L B EROEEL T 5, (N VEBETH% Zahl (BEUYIE Zahlen) & FERDY, Z DIHX
FZIWCHRT S, )

Q ZHHBEHRDEEL T 5, (ZDELFIEM (quotient) DIAXFD q ICHKLTWVWEH L
WV, FEIEL, RN EE T Z N2 4L rational numbers, irrational numbers & FEIN B, Z
AUXLE (ratio) ITHRL TV 3, )

R ZEBEHROEEGL T 5, (FEEZREET real numbers & FERD, Z DFET r IZHK
35, )

C zREBEROEE L T 5, (BFEBUE EFET complex numbers ¥ FERDY, Z DIHXF ¢
WHRT %, BB, EEIZ imaginary numbers & PRI 5, )

(ML ET, HEEHR e BV 25D, AYE 77V AEHRTHEZ VI ANDB WS (C X
¥ — nombre complexe), ZD#AFETIE. FEDHRPLERITOWTIEMICHAT 285713 H
FO LAV, BZ2DDFLEM K 5WIZZITI-> T TIFE W, )

B EAROES 2R IBENLREBIEIRVESITH S, BRTHHT I2EZLEFDELS \ &
AT, R\Q &35 RVWEAS, n

331N, -1¢N, -1€Z 3¢2 3cQrg¢gQrneR, "B gR 145 cC n

AR aIZHLTH, ac A ad Al EoEDEE->TWVWEDRKAENETH 5,
BN ZINZFITHLZHD, TREVHOEETD ] 5Dk, TKEW] OFEEMTI-=D
LBEWVWOTESLIIED NN,

R 3.4 BEERRTD, EOWVIHIXFERFoTHERWIEITED, EEIFAXXFT, BRI
INCFETRT 2B 0, EAEOEAREDPETRZOT, HE—ETE2DIITIERVWDIE
M, m

FAE 3.5 HFAREZ > TV 2W0HDIE, HLADBDIIHLT, ZANEZTWELES
WIERTADEEI WD 1T h5], HloTwa ] W5 IdER 2, PlZIE415—

ERE PRZN 2 FHE v 13,
= nhl{)lo (Z % — log n)

TERTEZ (WRITFETZ I LIFFHTEZ), LrL, v EEETHZ (y € Q) 2.
B THD (v c R\Q 2FhH v ¢ Q) o, BE (2016 F4 H) FTHL->TWVAHEL,
(Mathematica Tl&. EulerGamma &9 HAFIHDWVWTWT, fHFISELEDSFHRON S, v =
0.5772156649---) L2 L. WINTHEIDEE > TWVWT, Q REHBRIERDIES D ERIIE
REWS DI TIERY, EEZLNTWVWS, (FHDSE, AHETDH 20, BEETDH 37D,
DPHRVHDNH-TH, AHBREROES, FBHEKEROEE L VORI ERTE R
HIF TRV, )

AR 3.6 ZRFE 3] THOEREINTVEEIIIT, “ee A” % TAIWET % 2] (2 which belongs
to A— EHT 22 € A 2Btz LTS ) LHPDBEURIGED LIILIED %, HlZIE
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MEED 2 € AITHLT, € B ID]

TAWE T AIEED 2 X LT, 21X BIZET 3]

DESZHEDIITH 32, EFEHEPRELIFEEDEIZ, iR LICZIWHIEEHE[D
NTHESLTRHIDRDHS, n

3.3 E/0DHEF

LEDFELWV, EWVWS T EERT S, [FLV VWS OREHETHLICES 2D LT
VD, BRI OWTOERD, REDFEIL) WS EKRTIEZR L, MEXFELWV] 20
IBKRTHEZLIZERLEADPROVDLB LAV, 1+1=2 WO EXZL-o L ATAK
I 14+1 2B REZATHED, ZROBRIBIIFTL., tWH e TH%,

4 D
E&E 3.7 (EEDHEF) —o0HEAH AL BIIHMLT, fid

(%) Vi((re A=x € B)A(x € B=1x € A))

(HAGETELS MEED 2 LT, (1€ ABDEreB) D (e BhblErec A)l)
DD DEE, AL BEFLWEERL, A=B &7,
(f) FiLE < 25 . X DRI

Ve(r € A<z € B)

LHEIT B,

L A=B DEE (At BEELLHW) X, A# B TKT, )

BB - peqlld. p=9A(q=p) DZELTH3, )
THFZXDM[3] TlE, A ¥ BREFELVEIX

r€A&sxeDB

DDV DZ RV, LEVWTDH I, Vi’ DEBINTVWEILEZLZXRETH D,

def.

R 3.8 (& LLWORBBOMR) LicFnikzrz

A=B €& Ve(r € A<z € B)

DESRETILdHZ, 22T v vIHERIE. EORDED 7o 2 1d, HORI
DD DRETHFMTHS (- - DRYILD) S, ZRATEORDE
kZEFRT S (define) W5 2 DDERIAD SN TS, =

BOGEDES LRI XS5 Z DD IO,

272D (GBIEDY) b olitA i T 20BN DD TH 5, Hikk O XBFERAFAE 1 OFAT 72 b‘
TRWOED, HARGEBICHRT 2 L KIRICGGEEOANZT DL DRI > TLE D, IO HARECEEENZER
FTRABICAI AT 4 F vy T LAKRWN,



4 N
i 3.9 (RADHEFBRIIEERZ®/ICYT) £EITOWT, KD LD,

(1) A=A

(2) A=B=B=A

(3) A=BAB=C=A=C
\_ J

fEB EEOME p IINLT, peop THEI2H, FED 2 IINLTarscAerc ATH
52DT, A=A
2ODMEEDME p, ¢ THLT, peqgRdblqepTHEINL, FEED 2 ITHLT,
r€EAcreBRBIX, reBercA WX A=B7%5IX B=A.
3ODIEEDGE p, ¢, 7 LT, peghr2qer bl pesr THINOH, (EED
WHNLT,. 2€cAereBhoreBercC b, xcAecrcC. WRIT A=B»
DB=CkKHIE,. A=C. nm

3.4 KEDORLA (ESDOEZEDILA)
KZHWTEGZERZ TP I, @b H 5,

3.41 BREZINTEZANZFGE NENER)

LEDEREPEZUNT, 5N (braces) { } THATEEEZRTLY AV HD 2, ik
£EDHNEMESE & MRS,
BIZIEAD 1,2,3 I RTCOERLTLIEETHL L =,

A=1{1,2,3}

LR,
HRDUAATTT, JHFZIAHT, EEL LT I LD Db, IR

{1,2,3} =1{3,2,1} ={1,2,2,3,3,3}.

COEEHF, ERPERICTSSADILEC (FEUNLIT) PLENZ TR 5,
FlZiE N psERBERORETHL IR

N=1{1,23,---}
EELZERZBV, L BERR ST H TRV,
B 310 A={1,2,3} £T2LE 1A LHIPLI4ZA m

(RAMANER, ETIEA Yy T2 B0, ) HEFETIE, TR E D) 38R 2L L)
DBHDIH L TRIFMES TEDLS LAV, BHEFERN 1EZITOHBEDEZ S, HlZIX
A= (7).

CDESWCEED 1 EDOESZ. BTES (singleton) &I 24,
—MiZ, a & {a} FEZRZDHDTDH 5,
B7FEFAMTHEVTH L L 51T, MHMERER) RATEEEZHASBEIIE o7 K, XKIHD THEK

EFE) DFAETH 2, SHEFREITBIHIRWL,
LZDSEDBEZ DZHEITRN,




EE 3.11 (BIE { ) FRLOEER) M2 2BFANENR a &, a BT —DDHEKL T
28E {a}, TOEE {a} 2RV eDDHEFELTHHEE {{a}}, - BAWVWKRELRSZZ LI
EEL XS,
BzoWTOROHFT, FHIZIE, [{(14+2) x3+4} x54+6]x7+8 DLI%, HETOMH
BOBEIEM ZIEET 27012, (), {}, || BEDFEMEM-S Z L HH 2 DIF, NERLERD
HBTH M, 250 220 {1} v, BEERITPHEN { } ZEALZVE S IEENID
BTh 5,

KETHVLHEE. HATFOREOBLNAN ZIERT 272012, HiEI0 { } 2biRne
PIZTBHEBEVDLD LRV (25 LaVe {(1+2)x3+4} D X5 HBADOERIERRIC A
%0 137200 {13} DD )o ®

3.4.2 EBRORMGZE<LHE (FNEHNER)

ZOHEABWET2DDRBETHFGEZH L TEEEZERT IO ARDH 5, ZhEHEED
NEURER LWV,

(2 ITDOWTD) & P(x) 27 d o BEROEEE {v| P(x)} TRT,

BIZIE. AD 1 UL 3 UTOERBERORETHL IR

A={z |z 3 1 ULE3UTOHREK}
¥ R3, £ B BMEBEHROEAETHI L
B = {z |z 3B}

a3
{x| P(z)} DO DIZ, {x;P(z)} R {z: P(x)} TRITZLdD5,

ETlE e s XFEZHWEDS, KDDIRESWHIXFZ2HoTHRILTH S, HlZIF
{z|zeRA2>0}={y|yeRAy>0}.
WHERERDE Z I3 DH 5, HIZIR

{1,2,3} ={z|zeNAz<3}={a|z€ZN04d<x<32}={z|z=1Ve=2Vzr=3}.

SUBGIE BAONANERIC LTS, JMENFERIC LTS, FHER (braces) { ) BHfio
TVBZEIEELES, { } BEAOERINC L Hbh o, BEEERT 20103
F{ ) RS,

MEkRA (FEIMZRIHKEE) () & parénthesis, { } 1 braces, [ ] I brackets.

BRLBEZTH KD Pr)AQ(x) DX S ITHEEDENZ A (and, D) THALDDTH 5
BE. Nhrv  TIHEE2Ze0d 5,

{z | P(z) NQ(2)} = {z | P(x),Q(x)} .
B0 51T 5 &

{1,2,3} ={z | 2 F 1 L3 AT O HAK }
={r|reNA1<z <3}
={z|zeN1<x<3}.
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ZE1 Pr) # x CEATIHRME f(x) Z 2 IZO20WTOHBA L LT,
{y|Ca:P()y=f2)}={y| D2 2 BFELT (P(z) Ay = f(z))}

% BT
{f(z) | P(x)}
CELZEDIEEICLIRELIED S,

fl 3.12 FHE (H2EHRBDFEH L RoTWDS X5 R o2tk
(m| &% BHE n PEELT m = n?)
% {n?|neN} eEFE VLD, BHEeROES
{z|(BneZ)x=2n}

Z{2n|neZ} £FENELDTS, =

T2 (2| P(x)AQx)) D55 P(a) 7 v € A(AIZDHBER) OHTHLHENEL H

%, ZOrE {r€ A|Qx)) LELZENBL,

{rlre ANQ@)} ={recA|Qx)}.
Bl 3.13 (THRRAMIEH>TWVWBH) 22—z — 1 <0 &l TEREHRDOES,

{zlzlda®—2-1<0 2T EY = {2 |2 13FED»D 2> —2 -1 <0}

={z|zeRAN—2-1<0}
={z |z BFEH, 2> —2—-1<0}
={z|zeR, 2’ —2—-1<0}
:{xGR’xZ—x—1<O}

1_

=<zreR \/5<x<1+\/g
2 2

_(1—\/3 1+\/3> .

N 2 72 '

}



3.5 EDES, aEND

4 N
Ex 3.14 (BBPES, 80, 8FNh3) £4 A, BIlZoWVWT
Ve(r € A=z € B)
DR DO %, TAX B OBBDES (subset) TH 31, TAI1X BIcE8EN3, B
AZBEI WV,
ACB (H2BWE BD A)
KT, ACBODOEHE (TAIF BIZEENR W], ~(AC B)Id. A¢ B H2W0IiZ
B3 AET,
(BEF)ACBDPD A£LBTHDLE, Al BODEEBDES (proper subset) TH 3 &
IR
ASB (H3WE B2 A)
R,
N )
5l 3.15
{1} c{1,2}, {1,2} c{1,2,3}, {1,2,3} C{1,2,3, 4}.
ZDEIREE

{1} c {1,2} ¢ {1,2,3} C {1,2,3,4}
YELIEDRDDE (BOBED 1<2<3 <4 BELHEK,
NczcQcRcC.

{z|x BE=ZAF}C{r |2 3ZFI=A}C{z|z Z=AF} n
AR 3.16 (C BFELWMBEEZET!) TCRTAAT 2 X512,
A=B <& (ACB)A(BCA).
A=BODHED ACB ELILDRDHNS>2DITHS (ZHUIERMETH S), Bz
{1y c {1}, {1,2} c{1,2}, {1,2,3} c{1,2,3},

BVWITNDETDH S,
BOKNTIE, a<b & b<alFRUTHIZLAEV: DEDEED a, b ITNLT, (a <
WAD<a)lZMsTH2, —7

a=b & (a<b)A(b<a).

ZORT, ClE (< TERLT) FHOKRNERT < 2TV 3,
a=bDHED a<brELILDHD 52 (ZNFERMETH D), HlRiF1<2,1<1
DELLBETDH 5,

ZOBVTHLI5H). BCA BSARENEN, BCA(HBWIBCA),BCAr#H
IED D5, EOIEEMS &,

A=B o (ACB)A(BCA.

CHUIESEIEHF D RN R Bo2RETH 2 L IEE TV A (B LABZWAHDRRWEES),
BT AAEEMEDY 0 L XSy, =



/nAn%E 3.17 (REDTEHFROME) A, B, C WEREOEEL T E, DITF (1), (2), (3)\
DIFK D ALD,
(1) AcC A
(2) (ACB)A(BCA)= A=B.
B) (ACcB)A(BCc(O)=AcCC.

DF D, VWOWLHIEFEARO N ZH T, Fi (2) DFBRDIIDODT, = & &
WHEZHZ 725D H D ID:

4) (ACB)AN(BCA) < A=B.

k()( ) A ( ) J
(Cf. EEDR/NERIZDOWTIZ,

(DDa<a,(2)a<bAb<a=a=b 3)a<bAb<c=a<c¢, (4)a<bAb<asa=Db
DD VLD, )

AIEBA

(1) EEDGHE p I LT, p=p EFICETHE0H, FED 2 ITNLT,. 2€ A=x€ A
WwZIT ACA.

(2) IEED o 1T LT,

e 1 € ABBIIRE ACB &V z€B.
e 1€ BROHIFMRE BCA XD ze A
Wz
Ve[(re A=2xe€B)AN(x € B=z€ A)]
DT &7, WZIT A= B.
3) FED 2 ITHLT. z e AR WEACB XD rzeB SHIRE BCC &)

reC. @RI
Ve(r € A=z € ()

1%

HEEHT &, WRIT ACC.

(4) ) WIRLTH2DT, HEFHTIUIRW (A=BRHIEFACB A=BRX56IXBCA
WRIZA=BRBIE(ACB)A(BCA) DBEDID, )o
[FRFICEERH 3 2 2 & B HIK 5%,
A=B&eVe[re A=zreB)AN(r € B=xzc A)]

S Ve(re A=ax € B)|AN[Ve(x € B=z € A)
< (ACB)A(BCA)m

*(Va) P(z) AQ(z) & (Vo) P(2)) A (Vo)Q(x)) Wz



3.6 ZE&E&

—o% [dD) ZEFHV HEED X HEEL LTI HEEh) 2EbRvhd LKk
W, BFETIE, BERE—ObEhw “EE 2EZX S, THOVWHIEBFE—oO LRV L
WKHEERT %,

{5Lws525

EE 3.18 (FEHER) HERZ2—DObFLRVESGLEES (empty set) &ML, 0 &5
BITRT.

PIEFVIXLFDT 74 ¢ EUTVED (BRICE VW ZXFIT2DIERETH 5), 3
FHPIT, TEA T D 0 ITHKRT 55 Luv,

SHER: 7TERAMIEoTUE ¢ @ EWVWSFHREHWS, TEX TlX. 0 & \emptyset, @
\& \varnothing ¥ AJ1 3%,

{} LOORBETEESGZRIGEDDS (172513 LI RUITHIINE, ZOFHET
EEDHIR),

(22 TH 5] (empty) EWVWIBE (M & L TIEEREE?) WS, HIZIEX. ADPEE
ThHsreE, TAPEESTRINL VWO % TAPETRINE S Z2eddH 5,

R 3.19 TEDOES A ITH LT, ZZESIX A DHTEETH 5:

(1) 0 C A

ozt HloTwd ] NEZZWEASH, itHZEZ -2 3H 27245907
IR 5 A BIlZOWVWT,

AcB ¥ Ve(x € A= x € B)

CERLE FED 2 ITWHLT, 20 3BTHLI00, rel=0c AXETHS, X
WOCA m

ZEBEOVWEWVWTIMILEESR ZBEASBREEOESGOTTESGLVWIDEEDH TS A
T3, FOHFIHIZENZIT AU KL 2D TIERWE A S ),

AcB & (vzeA) zeB

YELZEH KB, OFD A DTRTDAYN—E [ BDAYN—TH3h] £V T
A+ ZTEE, EEAERELEIENT TACB] THI2LEX5DIITH S,
T5r (1) ZAFAT %123,

Ve eld) z€A

ERERQXBR SRV, ZHUT (ETHODORDATRLEL Q) BEROTH 25, KRN
BTE2E25507

EEHFIZDERDIO, BREE—ObR LRV, 328bLB z e &5 o FFFELRV,
TA MDD ZGE (BREE) 25 e, ZEREIVIRWT X ME TREEK) BRDIZA 5 h,
ZIOTROVDEAID, LWVWD I THb, HIDTHIDOLAEANIFES hHHNZND, B
H¥TIRIOWHIHE 2B THE2eEZXS (BWIRZ 22, 2B VIEZ 505 Bk
THb. LHIRTS), =

C—fic Va(P(z) = Q(z)) % (Vo : P(2))Q(z) L ELDTHo7errb, Ve(r e A=2€B)id (Vo:z €
Ajxe BedEITL, LWVWHILTH5,
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5MF P(z) 2723 o D1 OBFELREVE X,
{x| P(z)} = 0.

P(x) BEHZR TS, Z02iili/zd 2 DFEET 20 50FTSCRIETrL RV e LI
LIZHBDT, RLTFHYEBVRATIRRW, ZEETH S L ZAAT 255813 HEEZH
WBDRTh YR TVwE Ebhs,
5l 3.20 (EEESTHAICLDIA) A:={zcR|(VyeRz>y} £BLLE, A=) TH
52 2BHEEZHWTRE 5,

A#£D EIRETDE, AITETS o DFEET S, y=a+1 2B, y i 3FHBTr<y
ZiileS, A ADERDIPD, x>y BRDIUDIETTHD, THEIFETH 5, ©Z
WA=0.m

Bl 3.21 (7 TIY—DRIRFRE) HLH 7 2~ —DRKTH (VAL XDEH, 1995 4E) 13,
n >3 ZHMiTEEDOAARE n 1I2OWT, AER 2" +9" = 2" OAARBBIIFEL RV, &
WO FRTH B, DFD

{(z,y,z,n) |[reN,yeN,zeNneNn>3a"+y"=2"} =0

72— DEEEBIZTFERELTVWADITITH 3,

RECHFIH D ZRIELE N ZEATI, A ¢ B IKHEOEENFEELLZVWGEIX
ANB=0 27D, dLIBESZEELRDRVE, ANB PEBEHKLZWVIGEDHEHE T
522D, DPRVELLVWIIIREZTHA D,

R 3.22 Mk 5k ddbb b THTHRS,
o BEEFIERTHZ (Do ITRBEITRLRVD),
o BEAIMEATHS (ZHIEETRLfEbN3),

BT Tp ol g ZFEAST 2 & 212, &fF p 27T H 8RS ICHEET 208 5 0,
EEEMEECE SRV ERZNWI L IEFEREL L9,

3.7 At (MKSE), L&Esf7 RES])
FETITTU £ VE (Venn diagram) i 2 &, ZHr[FIFIC
Y= VN2 ffo7imz Rt LR FEAT, BV MIZRD £9, ]

CEIDESENTIC,

U rHIE, BEOEEOBGRENILL D DT, EBRUKRBIIRATH S 5, SEEBETIE. EEICH
FTEIRNARDZL 2T = YRIZHAWT THfELz) Ze 5, 2o BV 77y —) TR wHEH2HEE
bAL#HAL, ZA2HOWTESOHBEZER LTz, ZONG TR, MH)iEHEZ $ 555812, ZDOERIIE > T
WM Z N2 DREARTH S, V= YRMORRE LT, WORGDEBNRZLHD L, vV rHefio TR
BRI KT ODVHELIRD, WS Zehdd,
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-
E 3.23 (BfHES. H@R7) A, B 2HREGL T %,

AUB :={z |z e A £7ld z € B}
o RN
EBE. AUB % At B OBH (LS, the union of two sets A and B) & % W\ Al
&8 (sum) &S,
ANB:={z|x € AD»Dzec B}

EBE.ANB & A ¥ B OL@RRS (R D, the intersection of two sets A and B)
Kémdﬁ%@t@ﬁo

)
LIFLIRX U % Ty 7 (cup)s ,N%Z [Fxy 7 (cap)) &iideo a—b—Hv 7 Fyv 7/
(IEF) ZBOWEINRD & B,

5 3.24 A=1{1,2,3}, B={2,3,4} 35 %,
AUB=1{1,2,3,4}, AnB={2,3}m

B 1. A={1,2,3,4}, B=1{2,3,6,7}, C ={3,4,5,6} 322 &, (ANB)NC, An(BNC),
AN(BUC), (ANB)UC XK X,

3 oL L OEAOIEHS (B2 WVIFAER) KOV TIE,
ANBNC:=(ANB)NC, ANBNCND:=(ANnB)NC)ND,---

AUBUC:=(AuB)UC, AUBUCUD:=((AUB)UC)UD,---

DI, EODATENSFEEL TV 22T 3H, UTFTHIAT 2 X5 ISHEEHEDI D T
DDT, VI EFETHE L THRUESEZRT (ZHUIEITDOWVT, at+b+c at+b+c+d
EEZDHEEZLRELTH D), HlZIZ4DDEADGEE

(ANB)NC)ND =(ANB)N(CND)=(AN(BNC)ND=An((BNC)ND).

fhd 3.25 (1) (BHEH) AUB=BUA, ANB=BnNA.

(2) (FEEEAD) AU(BUC)=(AUB)UC, AN(BNC)=(ANnB)NC.

(3) (HBLIERD AU(BNC)=(ANB)U(ANC), AN(BUC)=(AUB)N(AUC). )

sEBA  EREOZEURANL FEATERL EERI 552N LS, -
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3.8 E&£&, W&ES

-
E&E 3.26 (E&ES, #ES) A B zRELITHLE,
{r|zeANx ¢ B} (ZHhF {reA|x¢g B} tdFHIT3)

ADS BEROVEEESR (HDZWITHIC A Y B OEES) LU, A\ B H3 Wi
A— B T3#&7T:

A\B=A-B:={zx|zecANx¢B}={xcA|x ¢ B}.

LIFLIE, 20 EZRTINRERDES X Z2ED. X OREBTEE A XL T,
X\AZEZS, Zo5VWHE X\A%Z X IZBIF5 A DFHES (complement) & FEX,
AL % (A TET:

AL —CA=X\A={zeX|zgA}.

\X X2EES (total set), Z=/N—X (universe) 72 & & FHIN 5,

(727 PPEAIOEEHICD DTN, RKEE T2—=oN—) ZBH5%DH)

AR 3.27 ZEEDZ & % “difference set” &, D oD EBE VT LESIEED HoITNLE,
Z953 5k, EIHIREK (HRmOHE) KoL EVS L, A\ B &, “the (set)
difference”, “the relative complement of B in A”, “the relative complement of B with respect
to A7, “the set-theoretic difference of A and B” 72 ¥ L MERDBEED X572, =

ABHES X ONESL TR E, FED € X ITHL T,
zeAl ey ¢ A.

GE: re Al e rze X\A={y|lyeXAyd A o xdA)
WZIZ AL BHREKES X OFNERETDHI L Z

A\B:{x|$€A/\x€B}:{:v|:1:€A/\x€BE}:AﬂBE.

AE 3.28 A OffifES%E A v ELAMED DD, HFE H LNV (ZDFLEENMHEZEED
HREEDMAUEZRTHF MV NDT, HOFTIELTEEZW?), BRTZEIEH -7
B, A L ELADBEBVZDRITY. Zo#BKETIZ AL 2o TFXW (TPO TYIh#
ZAHNBENZHEDELED ) ®

R 3.29 (HAHE (PPIY1F—)) A & B ORIRE AAB XX TED 5,
AAB :={z |z € AUBANz ¢ AN B}.
DY ERADD LD,
AAB = (AUB)\ (ANB)=(A\B)U(B\ A).

A\ B, AY, AANB %Y = VREENTHR T2, »
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4 M
E#E 3.30 ([BFHLEREESR) a b 5200z &, EEEZB LM (a,b) %, a

CLwAl xDoW

b DJERF R (an ordered pair) &R, NEFN OMHEFIZOWTIE,
(a,b) = (', 1) L oa=dAb=V

CERT Do
A BPWEATHLLE, ADERYL B OERDIEFNOLE%E, A ¥ B OEREE
& (direct product) & 2 WEFTHIL ;& (Cartesian product) &N, A x B TR

AxB={c|(Fac A)(Fbe B) c=(a,b)}.

CORUFULIELIERD XS ichgic 3,

Ax B:={(a,b)|ac ANb€E B}.
N J

(FHERDBETHEATFH LD R OBEIINETF N O—TH 5, a & b BEHTRVWEGE
b, ALE3BZLELES. EWIDITHS, )

B 3.31 (EFX vs Zieh* 5B 3EE) IEFN (a,b) & BE {a,b} EDEVWIIHEET ZHE
BH 5,
(x,y)=(1,2) & zxz=1Ay=2.

(1,2) £ (21)
{z,y}={1,2} ©@=1ANy=2)Vv(z=2Ay=1).

(1,2 =1{2,1}m

AR 3.32 (FAXMEIEREX) ac R, beR, a<b THBE X, (a,b) THEM {reR|a<
< b} ERTEDBDHBZDITHBH, FHZTFRTHIEFEN (a,b) ¥ XKFlpsonkn, ke
RTHMT 2 LR, 2OZeZiltlFs7-00, 77 AT XM {r eR|a<z<b}
ERTT=2DIC Ja, b LWVWIHEEEEHVS, EHI

la,b[={r €R|a < x <b},
[a,b[={z €R |a<x<b},
la,b] ={r€eR|a<z<b} m

B 3.33 (EREADH) A=1{1,2,3}, B={4,5} T2t =,
Ax B=1{(1,4),(1,5),(2,4),(2,5),(3,4),(3,5)} .
A={5RBEA, RVITL A=}, B={K@t a—-YRA-7} 35 L X,
AxB={(5EA K@), (DA, A=Y=, (R KiEgHt),
(B¥aL, a—y2—7) (HL— K@), (HL— a—>2—7)}n
3O EDOBREDEMS FRICERT %,
Ay X Ay x -+ x Ay = {(ag,a9,--+ ,a,) |a; € Aj,as € Ay, -+ a, € Ay}
EREOERSDEREEEZEZ L2 dH 2 (BBREHRHLTHSHIBNS),
Ax A%z A2 tEFEHL, 3O LOGESRNKTDH %,
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5l 3.34
R* =R xR={(z,y) |z €R,y R},

RP=RxRxR={(z,y,2) [tER,yeR,z€R} m
A BODELLP—ADPERER I, Ax BI3EEATH 5,
AxDP=0, 0xB=40.

Ri% 3.35 BEEGERE H) 52T, x LWHIBIES—ZEZHVWEZDH? BZ 5
ROZEHEBRLTWEEES, AL BWERESTHZ L X,

|A x B| =|A| x |B]

MK DD, ZIZT || IXESDEIROERELRT,
BIZIX. LD Ax BD22o0FITIE, ¥556% |A|=3,|B|=2T. |[AxB|=6.m

R 3.36 (EFHOEEHER) HIROEAHRDO 7 F X bTlk JHFEHIZ
(2) (a,0) := {{a},{a,b}}
WEDERT S ZHZ W (Kuratowski DMAD T2 2), I ERT B L HEDNIC
(a,b) = (d',b) = a=dAb=V
D DILD, LA, ZHUIEREO0,1,2,3,... %
0=0, 1={0}, 2={0,{0}}, ..., n+1=nU{n},

CERTADLELC LH7%%, —DODWME. HEIGRE RV, EEXIZRZITHA D, EBE JH
FExtid

(a,0) == {{{a}, 0}, {{b}}}
DISWKERINZ oL, flUCd

(CL, b) = {{b}v {a’ b}}7

(a’ b) = {aa {CL, b}}

BRE. BRAIERDAIRETD S (5 LW, BERTERNIC (2) HELWVWEIEE ZRWITHRRW,
n

3.10 RF&EE (BEEH)

BEAIHLT, ADITRTOFETES 0 A BEEED) »oR2EE (FHoEGOR
HOEE) 2. A DBEES (the power set of A) LN, Pow(A), 24 £ FL, Bz TR¥*
EBE eFELZRITT S,

Pow(A) =24 :={B| B c A} = {B| Bl ADIWIHES

SEICHRBE ZD XD ICERT I DY ET (DRCZIERTI2DITIEDD $HA), ZOERE
BHELEES. 0Cc1c2Cc3C--- D 0ele2€3e - HBrobBEREULNTETLEY, HHEOC
BES ;2 L BRGNS [Foby 2GRE, ) YEVETR, ZhT Nol) &R RLTNY, TIRE
EOIEY 535 ? LEMSNE L, ¥5 LESBUAEZALTL & 3.
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5l 3.37 A=0 DY =,
Pow(A) =24 = {0} .

A={a} DL ZE,
Pow(A) =2 = {0, {a}}.

A={a,b} D& ZE,
Pow(A) = 2 = (0. {a}, {b}. {a, b}
A={a,b,c} D& E,
Pow(A) = 24 = {0, {a}, {b}, {c}, {a, b}, {b,c}, {c,a}, {a,b,c}}.
MEWXa b c DFIZFELVWHDDRDH25EDBELV, =

RK 338 a DbIFaIX, FFET (D=2 DL XX “asquare”, b =2 D& ZlZ “a cube”, D
X BRFHINRHATT S HBTNYE) “a to the b-th power” LFiEN 5, y = 2% &I BEEUX
power function (FRAEL) XN 2, TH = “power” EHZ 2 LRV, =

—RICHER 2 n HOBEEN LR ZEE AL T, Pow(A) 1k 2" HOEREH>D, Z
DZEIIBMBEIZENTH %,
HRES AL TDH, A DRFEEEEZ 5,

3.11 &&PEFELVI L, SEN3 DI

BT, Yz VREHWTEZ, 22T, YV ryRESEEERZTHhE., T
L TCHIEICII R 60w, EWHRERVRAZERS,

EEPZELWI LRI TX A X512 AZ L I3 RELRBETH B, ERIHEDI L, KD X
ST T A =B FEFFHHE R 3,

(a) Vo(z € A=z € B) ZAtHH3 %, GAHOEZHLIE T e A $ 5.0 UTiamzeld T
Wo T, BRIFZIZ X2 2 e B &3 200MAN -,

(b) Vo(r € B=z € A) ZatHHT %, FEFHOEFEZHLIZ Tr e B $5%,) T, ®miRIZ T X
G:xEAJ Zj—%o

3.12 U, N, b oFr=93%8
ROMEE, B [4] 2BEICLE (TTRHPLEZDOBEEINTVE, TLDHTAR),
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e 3.39 DU, X 2285, A B, C 320 REGL T %,

-

(1) ANA=A AUA = A (B5EE, NFEF).

(2) ANB=BNA, AUB = BUA (k).

(3) (ANB)NC=AN(BNC), (AUB)UC = AU (BUC) (f&&akh).

(4) ANP=0,AUl=A, ANX =4 AUX = X.

(5) AnAb =90 Au At = X.

6) (AUB)NC =(ANCYU(BNC), (ANB)UC = (AUC)N(BUCO) (5Hf).
(7) (AUB)NA=A, (ANB)UA= A ().

(8) (AUB) = A'NBL, (AN B)* = AL U B (de Morgran ).

(9) ANB=A& ACB. AUB=B & AC B.

B U, N, L oEELHEOERNC X B,

(1
(2
(3
(4
(5
(6
(7

(8

9

) PAP=Dp,pVPp=p T L%,

) PAG=qAp,pVqg=qVpIil&d,

) A AT=pA(gAT), PV VTr=pV(gVr) X%,

) pANF=F pVFE=p pAT=p,pvVT=TITL%,

) pA—p=F(FERE), pv-p=T (Hhf) 12k 3,

) VO Ar=@AT)V(gAT), (PAQVT=(pVTr)A(gVr) IZK 2,
) VO AP=p, (pAgVp=pIilkd,

) 2(pVaq)=(=p)A(=p), =(pAq) = (—p)V (-p) ITK 5,
Bl Z \EEA DERDFFHIEIRD X 5125 %,

-
ERED z TR LT,

z€(AUB) & —(z € AUB)
& a(re AV € B)
& —(x € A)A—(x € B)
sreAnzeBt
sreAnB

\bﬁ)i&: (AUB)t = A'n B

) (Ai# AnB =A< Ac B DitH)

17



—fIC ANB C ADEDID (CMEED 2 I LT, 2 € ANB 2358, v € ANz € B.
KRz € A WXIZ ANB C A)o ®XICANB=A ACANBTh2056, AC ANB
& A C B ZABHTAUIRWV,

(=) ACANB eRET 3, — T ANBC B THsh0H. ACB.
(<) ACBERET S, FED 2 WL T. 2€AT2, ACBTH»25»5 x€B.
T €ANTEBPHDIDODTre ANB. ®ZXIT AC ANB.

(¥ AUB =B < AC B Qi) A FARICLUCEERHT 2 2 TZ 505, Fi¥%
MALT

AUB=B & (AuB)\=5"
s AHnBt=pt
& BbcA
< ACB.

TH506, AUB=B< ACB. =

ZRE B3] omE 3.28 CH B HDT, LOME 3391 As TWARVLBD,

(1) ANA=0.
cAVA=AnAL=0.

(2) A\ND=A,0\A=0.
CA\D=ANPP=ANX=A 0\A=0nAL=0.

(4) ANBC A, AC AUB.
TPAG=Dp E p=>pVqlEORIZETHEH0 0,

(5) AnNBC AUB.
(4 TACBABCC=ACC] »b,

HEE 3] OmE 3.301H B DT, LOME 3.39 ICA->TWARWVWD D,

(2) AcCh»DBcCcCTHHUIX, AUBCC TH5,
crx€EAUB TR, x € AVa € B. BiZEDHEE, ACC 26 e C. REDES
BcChbrzel WIhUE X zeC. 212 AUBCC.

3) CCAPDCCBTH»I, CCANBTH5,
cxeC dbe. CCcCAEXDacA F72CCBEDWazeB WRIZxecANB. W
212 CCc ANB.

(5) A\ (BUC) =(A\B)N(A\C), A\ (BNC) =(A\B)U(A\C).
A\ (BUC)=AN(BUC)Y = AN(B'NCY = (ANBYH)N(ANCY) = (A\B)n(A4\C),
A\(BNC)=AN(BNC)Et=AnBUuCt) = (ANBHU(ANCY) = (A\B)U(A\C).

ROEHIIEFICELFbN s, (ZRICD 205, £EDHFAZ L THEAICH > T
WRWZ 2BV, MESOREEZ LTV, 3t Wo TEDLGTIEtAZE WD, T2
MEfiNTERZELLZD LTWSY, )

MFRIETHRID /2 DIZZ S LTWE DI TID, v VKIFEHZRSZVWEE>TWSADT, BE—EL TV
BWEY v aENZSTT (EX),
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R 3.40 A, B DA X OEDEETHH L E, XD (1), (2) DD ILD, (AL, BL ik
X 2R ESrELL L EORMESL TS, )

(1) AnB=0 < Ac Bt

(2) AUB=X & AlcB.
= J

SIEBH

(1) EFEMCR>THRS, ANB=0=AcC B OifH: ANB=0 bRET 2, 1€ A7
2EBED 2 ITHLT, bl areB ehdr ANB=0CFETHDT, ze BL. w2z
A c BC.
AcB = ANB=0 DiFH: Ac B* v RET 3., ANB =0 »EHETTTD. b
Ly ANB#0 eIRET AL, (Fr)re ANz eB. zec A RENS ze B $ibb
t¢€B. TREFETH3, ©ZI1T ANB =0.

RICFMEZEE TIEH L TA & S,

ANB=10 - ((Fr)r € ANB)

—(Jzx(z € ANz € B))
(Vz) (—(x € A) V —(z € B))
W@(%xé&VmEBg
(V:z:)(xeA:NEEBE)
Ac Bt

(I

(2) (1) L FABBICEEBAT 5 2 2 KB, 2T (1) 2FIF LTS 5.

(AuB)t = xC
(A% N (B%) =0
Abc (BY
A c Bm

AuB=X

S

f 2. (1) 340 (2) Z EHGEHE X, (2) M 3.40 (2) AWVWT, @ 3.40 (1) ZEEHE X,

3.13 8%

(ETRE, ZRFCFRUCTHERHALT, IREYORE1 SR 2EEH {A, | ne N} L
DI Z D WSEHERRICHIAL T, ZORIC—IRDGEZHIAT 5 7034121377
DRTVRD LR, )

EEPRETDHHHRE. DEDEADOEED I L 2HREHE (a family of sets) W9,
(ZDFEETHLEIZ. BALWVWI &, 2L TWVWE 2D DIO6WVWDT, M LWwWoF
EZ2MES, RORDOOIICHE WIS BEZFESI L DH 5B, )

OS5 FEHALTORVWHERZF o T LEoRFNE., AIE2 WS DR, BAREEZF > THESITIT S
N3, LWHIEKRTT,
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Bz
A={{1},{1,2,3}}
3. 2 DDEEG {1} & {1,2,3} 2o R2EAHETDH 5,
EEB AWTHLT, M (&) UA, @8I NADPERTE S,

JA={z| (@A € Az e A},

(A :={z| (VA€ Az € A},
At BPEAT, A={A B} D %X

UA::AUB, ﬂA::AﬂB
THB, BIRIZA={{1},{1,2,3)} DL &,
JA={1}u{L,2,3} ={1,2,3},

ﬂA:{l}m{l 2 3}:{1}.
ADEREDES Ay, Ay, -+, A, BT 55 —{Ay, Ay, A} THB L X,

UA:CP%:LJAM:mU@U~UAm
k

1<k<n

ﬂA:ﬁAﬁ:ﬂiﬂ:AmAm~$ﬂm

1<k<n

[[A= Hm_IIm_mx@x X Ap.

1<k<n

IR TFEo76, bébémab‘%}:L\5§%%T¢%Hﬂ?‘d§%éi%i D720 d LR,
IRME DG 5 2 LA LT, M, H@Hr, EFIERTE %,

BZRFETIE., REPIBEOESHEICOVWTR > THIHL TH 511,
{fao)ﬁ%ﬁnkﬂbf\ 7I<IZIA ﬁ’ﬁiof@%t'ﬁ_éo \_O)t% A —{A ’TLEN}
LB, oM, H@EHs

UA,LJA—{JA ={z|(AneN)zeA,},

neN

ﬂA:ﬁAn:ﬂAn::{xHVnEN)xGAn}y

neN

TED 3,
ERIXEHNICE

HAn:{(CLl’CLQ?"'7an7"')|(vn€N> a’neAn}

UARYMIZES ZTRTE HEEY) L FoTHRWVWI LITRZ 00 ? T TXREMINE &5 O HTR
% DT, %@ﬂ&i?&@bfz’o%ﬁb\
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(a1, a9, -+ ,ap,--) DRED --- PEHEKTHZ, ZHUTOVWTIIERT S (FHET 1KY

A=W H DT, BOl ZOHEERZ LD LS ITHBICERET 2, LWH I ThH3, —5
T3 EHBEHVS, )

/~%®%3ﬁ ~
TBTHRWEES N EZRTEEL T 2EEHOEREET 5, Ve AT LT, £4 A/\ DIE
FoTWbd2, A:i={A\}, ., LTDLE

UA=J A ={z|@ e zec A},

A€A

(A=A ={z|(VAeA) zec A}

AEA
s HA = HAA WKOWTIEHRT 3, =
AEA
\_ J

EEBONES, H@EIDTOWTEOLFEHZ DT 203, flHICI»P I LT

ERDOEAI ng ISHLT A, C [ JA B Ac 4.

neN neN
ERDOER ng KHLT A, D () Ar FZ 4D () A
neN neN

M 3. LEoZ & ZiEHE X

Bl 3.41 (1) HEWK {Auten 78 (Vn €N) A, C Ay LT O (A=A THD

. neN
Z s
(2) AW {Autnen 28 (Yn € N) A, D Ay ZiliZTHOE, (A, = A THBZ%E
neN
ZNyca
()

(1) MRS & D (Vn € N) Ay C A, DEEBITZ %, WZIZ 2 € A %2513 (Vn € N)
rE€A, WA x€ (A WA A C (A, #C (A C A BHLLTH D55,

neN neN neN
ne

neN

(2) WWNEICE D (WneN) A D A, BEHTES, x € (A, £ T3, E#ID (FneN)
neN
v €A, PRz kb xec A, WRIZ U A, C A WIZT A D ﬂAn ThHoHH
neN neN

5. UAn:Al-.

neN

BEME { A b neny DHFNICHEML W EE (A CAC---CACA T ) D U A,
neN

ELBEIE {A ey DHFHNICHAD LT EE (A4, DA DDA, DA 1D ) @ﬂAn
DEFE DT LS,

neN
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il 3.42 (1) EFEOBHAE n 1T LT, A, = (-1/n,1/n) ={zxeR|-1/n<z<1/n} &

BLLE,
n=1
2) EROBEARE n X LT, A, =(—n,n)={zeR|-n<x<n} B E,
(b) JA. =R
n=1
AEIZ A B RIS, BEAND OBEELRTILFATADREBZHEN L TEH L,
TIF X T ZADRNH
[(Va >0) (Vb > 0) (In € N) na > b. ]

(ZOmEE, XOEER Ve>0) IneN)n>c bRETHZD, FVIFNLEEHELT
FOWTRATEBLZIZT %, ZO—RALICHEZ 2 mEOGEIEEISHEEE LV, B
REORERITIE, BIZIE 2 FERBHGED TBEEMRNT) OSSN 5, )
FlERH
1) () ze{0}rFTd2, 2=0 FEDneNIZXNLT, -1/n<0<1/n THED5H,

r(=0) €A, WXIZ xe ﬂAn.

n=1
(i) e ()A, 2T, FEROneNIHLT, z€A4, WX [z|<1l/n. ZOLE
n=1
r=02HEHEECIHFHT 2, dLb 0 #£0 IRETZ L, |2| >0 ®RXITTNLF X
TADRHEED
(3N eN) Nlz| > 1.

FHY |o] > % CHEFETH B, WA 2 =0. T4 e {0},
(i), (ii) 225 (1) DD 32D,

(2)

(i) VneN) A, CRTH205, (JA, CRIEMLHLTHS,
neN
(i) Ve eR T2, 7IAFATRADOREDPS, GneN)n-1>|z[. RRIC €A, @
Zize | A, wxicRc 4.

neN neN

(i), (ii) 225 (2) KD LD, =

4. AW (A tnen OBETHES | Ao, S5EBHS () A, DEHEE,

neN neN
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M 5. {A ey ZEAHE T2 2, DITD(1),02) 2Rt

1) (ﬂ An)c U (AE).

neN neN

2) <U An)ﬂ N (Aﬁ).

neN neN

B 6. {A}een ZEABE T2 E, LITD (1),(2) 2Rt
(1) (Vn€N) (YmeN)n<m = A, C A, B5IE, [ A=A

neN

(2) (WneN) (VmeN)n<m = A, DA, %513, A, = A

neN

7. ROFHEC | A () An ERD &Ko

neN neN
(1) An=(=77) (2 An= [—;vﬂ (3) Ap = (=n,n)  (4) Ay = [-n,n]
(5) A, = (_%JL) (6) A, = (O %) An = [ %} (8) Ap = (%73 %
(9) A, = [n,2n]
(HITHDRXE: IAANFOREGHEN 5] DRT. NAZMDAL I E2EZ X, )

RE 1.

ANB={2,3} T®»%»5 (ANB)NC={2,3}N{3,4,5,6} = {3},

BNC={3,6} T»2»5 AN(BNC)=1{1,2,3,4}N{3,6} = {3},

BUC ={2,3,4,5,6,7} T»%»5 AN(BUC)=1{1,2,3,4}N{2,3,4,5,6,7} = {2,3,4},
ANB={2,3} TH»35»5 (ANB)UC ={2,3}U{3,4,5,6} ={2,3,4,5,6}m

RE 2.

(1) (=) AUB =X YRET 2, BBED 2 € AL IZOoVWT,. 2€ X = AUB TH3h 5,

r€AFERF e BMBEDD, LrLarecArTdL e A FETIN6, B
DD L0, WwRIT A C B.
(<) AL Cc B e iRET 3, FED re X ITHLT, z€ A £7213 x e AL 23K D 3103,
e A DB RE AL CB XD zeBMEDID, WRIZORIC € AV € B,
Thbb e AUB DR ID, WZIT X C AUB. ¥AZDOAEMBR X D AUB &
DRI DINLDODT, X =AUB.

ANB=10

¢ ¢ ¢ ¢

. n R
<
5
[l
>



fRE 3.

(1) no IFHRKT, 2 € Ay PDIDOLFT B, ZOLE, (IneN)z e A, BHRILTZD
Ty we|JAn wxIT A, A

neN neN

(2) no WEHAKT, 2 € (A BRVIDET D, COLE, ERDOEAM n KHLT,
neN
v € Ay DIRDIDODT, FHS x € Apy. WAIT Ay D [ An.
neN
fRE 4.
Udr={z1GneNzea}, (NA={z|("neN)zcA,}m
neN neN
fRE 5.

(1) EED z ITH LT

<(na) © +(=(n+))

&
& ~((VneN) zeA,)
& (IneN)-(zx e A,)
& (IneNzeA

& zely (AE)

DI D LD DT,

(2) EED x ITH LT

8
m
Y
-
=
SN—
(3

(e(un))

- ((3neN) zeA,)
(Vn € N)=(z € A,)
(VneN)z e A

T € m (A%)

neN

(U An) S (4)

neN neN

T ¢ 00

DI D LD DT,

o
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(2)

D) z€ () An ¥ T 5. BEBOIGE) DEFRD S, EEOEAR n ITHL T, z € 4,
neN

Frian=1YtEATre A (ii)re i &5, IRE»SH., EEDEHRE n 1T LT,

1%CAnT%5#6\xe&p@im%@%@#@%ﬁ@ﬁ%#Bxe(L%wmﬁn
neN

5 () Ay = Ay

neN

Jre | A, v T2, BEBOEMHDERED S, H2HR n* BHFELT, 2 € A, K
neN

EDD Ape C A DD ILDON G, v €Ay ()z €A £FTb, n=1tBlk, xe€A,.
W2 (EAEDENHDERDS) v e | A, (), () 25 (A, =41 m

neN neN

BRE 7. (ELAELLTOARY, ) MREXBEOGEEHNTHEL 22T 5,

D) [ JAn =4 =(-11), (] A, = {0}.

neN neN

) |JAn=41=[-1,1], [ 4. = {0}.

neN neN

3) [JAn =R, (A =41 =(-11).

neN neN

@ JA =R, (A4, =4 =[-11].

neN neN

5) [ JAn=(-1,00), [ 4n =

neN neN

) JAn=A41=1(0,1), [ 4. =0.

neN neN

7 JA=41=10,1), (] A ={0}.
neN neN

8) | JAn=1(0,3), [)A4.=(1,2)
neN neN

B E%t%ﬂ%@ﬁ@?ﬁ%

IV BDIIEHTTIHEEHL TEZ DD XS5 RKADTH TN,
a EE ACETAI R ac A(BBWE A5 a) TR,

ai, ..., ap DEFZT, ZHRLINCEEDI R VEEE {ay,as,...,a,} TR,
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{z| P(z)} == P(z) BDID XS «» BRDOES.
N:={z |z ZBAE} ={1,2,3,---}.
Z:={v|x 138K} ={0,1,-1,2,-2,...}.
Q::{x|x&i7ﬁ@§5{}={x|(HmEN)(HnGZ)x:%}.
R:={z |z 358 }.
C:={z |z IZTEHEH}.
{zeA|P)}:={z|zecAAP(x)}.
{fx)[ze A} ={y| (BxeAy=flz)}.
(EEDHE%E) A=B € Va(recAsazeB).

Acp & Ve(r € A=z € B).

a€A A=B (REDHF), ACBOEEZZNEThag A, A#£B, A¢ B tRT,
ANB:={z|re€ ANz € B}.
AUB:={z |z € AVz € B}.
A\B:={z|ze€ ANz ¢B}.
(EFEN D) (a,b) = (V) L a=a Ab=1.
Ax B:={(a,b) |la€ ANbe B} (/272U (a,b) IZNEFXIERT).
24 ={Y |Y C A} (Y 2LT, BERLFoTOWARVIEESEERZ ).

GAn:UAn::{:BHEInGN)xGAn}.

neN

ﬁAn:ﬂAn::{x\(VneN)xeAn}.

n=1 neN

AZBEHRe T2 UA={z|(FAc Az e A}, NA:={z| (VA e Az € A}.

C Mo
Eh AL BT HATITED B b HRR LD -

C.1 &5 U

ANB=)ThareE, AUBDZY% AUB 2EL 223,
Ay, - A, ITHRLT,
14ir1f%':3® (i7éj>

DO E, AU---UA, ZALU---UA, 2EL,
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C.2 BHESOEHR (BFRERIE)
DIT. BARES A OBEZOERE (Al RT, HTRZESEIRTEHERES L T 5,

|Au B| = |A|+ |B].

Ay U U A = A+ + A
DL D 3D,
3DODEEDEIITOVTIE

|AUB| = |A|+|B| - |ANB].

|JAUBUC| =|A|+|B|+|C]—|ANB|—|BNC|—|CNA|+|]AnBNC|.
& DIz

n

U

i=1

:E:L%W— E: |A; A + E: |A; N A; N A —- -
i=1

1<i<j<n 1<i<j<k<n

o (=D)AL N - N A

ZhE EBRERE (the inclusion-exclusion principle) & FEA,

Rk C.1 MpomME, HiEz — ML UZZHRIE u(-) 1220 TR & 5723k b 3o,
(AU B) = p(A) + u(B),

AU B) = p(A) + u(B) — (AN B)m

C3 H>¥ (,) ICHAT3IE
C.3.1 HYVITEKY3

71> (comma) £V DI, EHODDOZUANRZ L ZIZ, bDHOERXY]E-DI1cffb
N3ZLRBHMBLTWETHA S0, BFOMFATIE. dD2XY) 2 L Xi2Z2h SOk
EHozi bk, EWS T EHEL XS, FIZFXS0EXYZDIcZ=HIRHbh
AQA

ATHN DR 72 E3HN e FZ 2D, (THNFRD LS5 DT, EZWIZdDZ2HEHEL D2HH
FHIZOD280WEbEZ N5, SZCTHIEFEPATEDED, HRAD RS ZRD5, Biie
. FEHEHEVZ S, )

Doz e i3fiHiZ e BS0h, it 35 h <2 EKT 2 N3 %,

a, b, c BEHEIZBD (BIZITE) THELZE, 0,0, c BIRTOERLTI2HEE%L {a,b, ¢}
EELDIFHETHHRKZ DD, a, b, c BEMITTL D &0 {abc} ® {a,b,c,} DEITHDH
BRICHBLT %,
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C.3.2 Z%Ztfrh>rw
e < TRY - THiRd & =&, FZ@EE A ZRBRLEZEEZ S,

Pi(x), Po(x), -+, Pu(x) < Pi(z)ANPy(x)AN--- A Py(x).

Blzie=1y=21F2z=1Ay=22 VW52 Th2,
FREXPTELLW IR, RALRIEDN LT, HFENIBETH S, Iz

[:L’Z—Ba:—Zz()O)ﬁ]ﬁbix:l,Q. ]

FfFe LT

22 -3r—-2=0 & z=1Vzr=2

2% b

r=ay,09,...,0, << T=aVr=ayV---VI=a,.

(HREROEED {1,2) LW DITEW/ VRDEAI 0?2 EERL 9050, )
EY

[mQ—Bx—2>0®ﬁ]§0ix<1,x>2. )

e LT

2 —-3r—-2>0 < x<1lVzx>2
—HCENVHFREROEE =1, y=2ELLED , IZ A THI20E, HENRGTHD IS5V
HDD 5,

C4 RBORE vs HONIE

{x| P(z)} BORICEELZED L LWV DH, REOREE WS D720, RiXIh ek
HIciZH b, H47 Russel DINT Ry I ANAET %,
/Russel DN Ky 7 A R
HOHEZER IR LW ORKRDEEE R={z|zdr} B,

e 3L Rc R THHUE. RZ R %ifi/l2XRVDT, RDEHKRICEID., RZR Ih
WREREIRELIZZLETFET 5,

e ¥/, 3L R R THIIE, RDEHKRICED. Re R ZHUIRER IRELZ
YR FET S,

kb\fﬁ’w:%i\ FIEHBAEL %,

J
EEERIMNCE DD LA BRFIEZETED. EW0S e 0hoTh b, ZThE ks
570 DHERIBREI NIz, TTIRREBNESHE VD DODMHELINTWT, AR T
Ky 7 ZApfEHEI TV 5,
NENEGRTIE, TEOES A 25 Pa) KRNLT, £5 ADERDS BT Pla) %
W7z THDDRERIEELED L, LWVIDEIRDTHRVWEEINS, TheTHOREL W
5. THZENEUDRNEORDLDITLTHEMT 20T TH 5,

VA 3B Vz(re Beaxe ANP(x)).
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A¥ Px)izL T, Lo BIE—ENICEE%, 2O B %
{z|x€e ANP(x)}
HBWVIE
{reAlP(z)}
eRY,
REEERTIE. COTHOREZERE LT, BALEEZERT 5, I
B={x|x€ A x#x}
F—BIICEE 22, 20 B 2EEGEWU, ) TRY, T

{a,b} ={z |z =aVx=0}.

D BFEDEH
D.1 2015 FEEE DR

e 5A14H, BEDMEHZ TS (FEr < bVKRHZEI SN S), FEHIZEVWT, TOO%EA
EWOHREL RS EHZ S (RREEG L. fRERN), B412128 5% - THLD
Hiear, 15 DFEREEHIA,

e 5 A2 H, ZEGHAYIVEL (X —A=ADPZhro72ZdBH>T), itFHRIEMIL
T, BREET, {f(x) |z e A} EDBR o T,

e 5H28H, BHEIZ2OT, (1) EAVERICAETNE L L EEHERCE LW L DFF
HH, (2) &, (1) FZEENIFEAE 3. @ XIGERT 5, FEEFE T —XUTTRT & 2%
rEA=>x€BEZTOMWELIIRT D,

A=B& (Vr)z e AeB

(2) DHTT A% AFRDAEEHI L, [659 138 L2 w353 bRy 213 h
Y. BIEE ASEHEIEE - TV 3,

D.2 2014 FEBE DR

e 5 H8H,
fEd ([ 3) BHTWE T, @mBHIicOWT, FICEM (V, 3) OB 2z LW A5 TL &
Y, FRUIZDBRDOES., B FERRITI SAMS 282k 5DT, 20
HE Wb, SHIZEAS. BROBEE A WHS T 2855720, 52 o TERT I L
ALV, 48T E TIRIRIZTHL L 72, 5 EIEER 3.16, AEIERIE L7z, 6H1IZ 0 C A
DFEINIMRIX U 720 [ 4 % HES

2http://nalab.mind.meiji.ac.jp/ mk/lecture/literacy-2015/toi4.pdf
3http://nalab.mind.meiji.ac.jp/ mk/lecture/literacy-2015/t0i6.pdf
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[ ] 5H 15 Elo
324D LAR=1FZRHIL., 7V 2o CTHFEICHHE TS, [EEBIC®-<D
BEATFXW] WS, 5ETAFAZRIZL 28 3.17 D2 %, i T hCc A D
FEHZ S %,

e 5 H22H,

SE

[1] FRAEE @ A A D OREEIR, 3 HIR (2002).

2] FRRIEEE @ BEEOEME — BE - B - A, BAETRFEHIRE (2002).
3] HEIE—RE - B - @l — BEFEOEAZER, HIHAK (2012).
[4] ENMEl—  BrEoERE, HAFGEmE (1971).

[5] 7N B G Baam 2, X (1968), iR — &R.
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