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3.1 EL®IC

BECBWT, BELWVWIFHEEFHEEBEEHLVWBDTH S, Cantor (Georg Ferdinand
Ludwig Philipp Cantor, 1845-1918) 2384 A =7 TdH 2!, £HAiwd (G L FHIZ) BEIZ
WO DEFFREEDPZDEL VD, 2 I TRBMNHZEDEEL LTOEGH ( [ENMREE
.l  (naive set theory)) DFiFHZ 3 %,

FIPTRVWESHZIHRNL F—T— N2 LT e, IREBNESH) , 'VilXO-
FZLoTINDRIER| (Zermelo-Frenkel set theory) 23® %, ZD7=dDBEFHFYL LT, (HE
HEBHIAF LR TWV) 68k 2] ZHIFTHL,

3.2 KEDER, EXR

&8 (set) &iX, HFEADPPEICEE o7z, DODEENTH S, OB 1HIZITHES
HIZIE. DOV OFEDES (BIRT 224EE) bER %,

5 J, &
HBE5% A B,... REOXFTET,
N A

BEAETZI230%, A DEERDZWVIITTE MR, FEEFETIX element, & % WX member
RIS,

RX 3.1 BEEXRTED, EOVIXFERF > THRWIITED, BEETACET, BERIZ
INCFTRTZENZWN, BEOEERENPHTRLZDT, HE—ETE 2D TIERVWD/
3, m

a DEE ADEFETHS (ais an element of A) T &%, 55 € ZHWT
acA (HBNME A>a)
ERL,
fa 1Z AWCB9 3] , “a belongs to A7, “aisin A”, “a lies in A”
EED. HHWVIZ

(A a 28T, Tald AITEENS ) , “Aincludes a”, “A contains a”

LCantor &, 1874 FICH L7 NEBEDP BN E D DI 0CEZLBFEET S I 8] DillHEE 2 /-, 1878
FEDFRYL T, ZODHEED “RE2X” OEE 1 3 1S TITS 22 242B L 7,
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|l

EHE Do

il

AR 32 (B33 vs. BFEND) 18T (18FEN2) ) WHIRBI, KEVEEZAT
(EREVEBITEENS) HFEHEDN S, [MELEMATIDIIR<Z W] LT ac A
OWTIE, TA R a 280 TalZ ATEENZ) EWHSRBEZZEIELT, Taid AR
T2 EVWISRBLIMEDRVEIICLED, EWVWHERZESTWE AL WEN, TA X a
ZET). TalX AWCEENS ) B VI RIIL, EBRICRMEDLDRTWSDT (HEDHE., L
TN LI DWCHICIEIEREXIADMDONL), RDOIENS Z e 28DV, ZD7D,
COWETIIFHCHEHAZZEIEL RV, -

a€ADEE (Tad ADERTERZV] , Tald ATBERV , SHOGTLEEZHWS L
—(a€ A) tHEIF D) X
adg A (HDWIE AFa)

XY,

B 3.3 (BN, Z, Q R, C) UTNDELBIZRLfEDN ST, RXEIXRETH 5,

N Z AABE2ROES (TRXRTOHABOESR) £ 35, (A% #EET natural numbers
ERERD, ZOIENF n ITHXKT %, )

L B EROEEL T 5, (FAYVEETH% Zahl (EIEIX Zahlen) L FERDS, Z DEHX
FZITHKT 5, )

Q ZAHBRROES L T2, (ZDFELFIER (quotient) DIALFD q KHRLTWSH L
WV, B, EREBIIEEETZ N F R rational numbers, irrational numbers £ FEEN S, Z
AUILE (ratio) ITHRL T3, )

R ZFEH2ROEEG L T 5, (FEEZIEET real numbers & FER2, ZDBHNTF r IZHRK
35, )

C 2 HFEHEROEE L T 5, (HBFEEZHRFET complex numbers & FERDY, Z DI F ¢
WCHHRT 2, BB, BEIE imaginary numbers & FEEIL 5, )

(M BT, HiEHRe BN A, RYE 7TV REHRTHE20WIABVDE (C
¥ — nombre complexe), Z DR TIE. FEDHRPLELICOWTIEMICHAT 255 73H
FD LAV, BZ27DDFEM < 5 WIZZITH > TRV, )

HEBSROES TR TEENZT S IR VLI TH S, BTHHT I EZEADORLS \ %
FIWT, R\Q £T3LHVESS, m

fl341eN, -1¢N, -1€Z 3¢2 2cQrgQ reR, "B gR 18 ¢ € (F272
Ui ZEECERL L T 5,

AR alZLTh, ac A ag AP, EFoZXDEF->TWVEIDNKATRTH %,
BN EINZHTHZ0, TRKREVHROEETD ] 205 DIE, TRKEWV) OFEMENIZ- =D
LEWDTHES LIRS s,

AE 3.5 [HIFANEZ->TWVWE] 2WVHDIE, [HLXADBDIIH LT, ZANEZTWIES
WERTADBEILZWVWD T3], ITTIZH->TWS ] W DedER 3, Flz i34
15— XN 2528 v 11X,

(L
7=l (Zrlog")



TERTEZS (ZOMRBFET 2 IFFAHATE ), LirL. y AHETHS (v € Q)
h, HHETHE (v e R\Q 2FD v ¢ Q) ». B (20165F4 A) £ THD > TR
W, (Mathematica T3, EulerGamma &9 HHEIADWVWTWT, fiHIGALUESTAR SN 2,
v = 05772156649 - --) L2 L. Q REHE2MARDOEE DERDEER & W5 DI TIER WD T,
YVEQTHEMNZEITHRVILEET->TWVWS, EEXILNTWVWS, n

AR 3.6 BEE 3] THEEIN TR L5, XHRHIE “oc A % TAIKET S o)
(z which belongs to A — B3 212 € A ZEffiffiz LTS ) L OPELYRIGER LIFL
EH 2, HlZIF

MEED 2€ AITRLT, x€ BAEHILD]
&
TARET2EED 2 ITHLT, z1d BIRET 2
HBVIE
A DEEOERE ¢ THNLT, 2 X BITET S

DEIITHODITH 2%, EEBEPKF1IFAEDEIZ, iR LIZZESWSEZXHE2MHD
NTHESSTZEADLD 5,

UFTESHTRZ2DD: 2eR%Z IROEZR 2), ROEFR 2y, F# ) &5l 2 >0
 TEOB ) 2 X3 =

3.3 &£850DHEF

BEDPFELWL, EWVI I EERT D, [FLWV) WS DORKEHRTHLMCES 2D LN
WD, FIZIXENCOVWTOERD, REVPFET) WIS EKRTIERL, MEXFELWVL] &0
IBKTH L ZLIWFFERLEAVBRVDLD LRV, 1+1=2 W5 EREZ Lo RTAX
Jo 1412 23ERZRTHED, ZNOBRRTEIFEL., WO THS,

4 N
E&E 3.7 (EEDHEE) —o0ES Ak BIizLT,

(%) Vi((re A=x € B)AN(x € B=1x€A))

(HAFETEC MEED 2 I LT, (1 €c ARBIBreB) 2D (v € BiEbIErecA)))
MOV DOEE, At BIFFELWEERL, A=B &RT,
(1) IFidE & 25 &, X OERI

Ve(r € A& v € B)

EHET 5,

L A=B DEE (At BEELLHBW) IZ. A#B TKT, )

(BE: peqtld. p=A(g=p) DZETH53, )
THFZXDM[3] TlE. At BREFELVEIX

rcAsxeB

DD DZ LRV, EEVWTHED, Vo’ BDEBINTVEEEZLINRNETDH D,

BENENE D o 12t F 2 T 2RENHZDITTH D, Hikls o3RRG HE 1 DB AT 22 TRVWDE
. HARGEICEIER T 2 LEEIHOANZF DL D BRI > TLE D, TOWIHARECTHENZERZ T ARICAS Y
T4 ¥ v v Thd LKW,




£% 3.8 (¥ rWSHEBOWER) LBV

A=p ¥« Ve(r € A& x € B)

DESRETILdH 3, 22TE rwIEEICE, LORIELD IO Z Lid, HDORIK
DINDZ e DREFRFMETHE (- & - DMDILD) WS 2, ZRTEDKDEK
ZEFT D (define) £\ I 2 DODEKRPIIADLNTNS, =

BOGEDES LRI XD Z MDD,

-
& 3.9 (EEDOHEFRRIIEERZH-T) £EICOVT, XPHD LD,
(1) A=A

(2) A=B=B=A

(3) A=BAB=C=A=C
N J
SR (FEOME p I LT, pop THE2H, FED 2 IINLTreAecrc ATH
5DT, A=A
2ODEEDWE p, g ITNLT, p g BblEqepThHErE, EED 2 ITHL T,
rcEAsreBRELIE reBercA WIXIZA=BRE5IE B=A.
3SODETEDGHEp, ¢, r TNLT, peqdr2qerZbdper THENL, EED 2
WHNLT,. 2cAereBbPDreBercC R, recAesrecC. YR A=B»
DB=C%hHoiX, A=C. m

3.4 KEDRLE EEDEZRDMLA)
REAVTEAERTRD IR, @Y 55,

3.41 BREZINTETUNZFE ENER)

BOEREHEZMART (D2 L 23, TRYJ-T), H4E5I0 (braces) { } THATHE
BERTONVINDH S, TheBEONEMES LT3R5,
BIZIE AP, 1,2, 3 BIRTOERLTIELETHD L &,

A=1{1,2,3}

rERI,
BREOWMARG T, JEFIAHET, EELTEHET I dRD D, HlziE

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

COEZTE, ERMPERICELSSADILEE (FEUNERLT) DPLES ZitR 2,
BIZiE N pERBERORAETHL I %

N={1,2,3,---}

EELZENZVH, LT BRI T BT,

STFFAMCHFNTH S K512, BMERER RATEEEZRHAZBEITFE -7 7\, JIHD TNEURE
# BAKTHZ, FHEIEZATBIFIZRV.




B 3.10 A={1,2,3} £T2LE 1cA LH2PL4gdA m

(RANTE. ETE Ay P T2 2020, ) HEGETIE. TRED ) 1385 2EM L)
DHDITHLTEIHES FED S LIRWA, REFEBED LELZTOLEDERL S, HIZRX

A={T}.

DX WCHEED 1 HDEEGX, BTES (singleton) &FHIN 27,
—fiz. a ¥ {a} BZERZDDOTH 3,

AE 3.11 (PiE { } FRLDZER) M2 28FMNENR a &, 0 27 —D20ERL T
A {a), ZOHE {a} ZRFEVLODOEHRL THEE {{a}}, - BHWIKERZ Z 2T
EEL XS,

BizowToRXoF T, FIZIE [{(1+2) x3+4} x5+6]x7+8 D XD, HEFDOH
BOBENAN ZIEE T 27212, (), {}, [] REDIEMZMHES Z 23D 5 DI, NERLED
B CTHID, Zo50noe20 {} &, BEZERITHHIN { } ZIEF LAWK S ITHEEHIL
BTHb,

KEEHWAEER. HETOMEOELIAM ZIERT 272012, 4l { } 2Ebine
IZTBHABRVDLD LRV (25 LRVE {(1+2)x3+4} @ X5 BADEKRIBERRICA
%0 137200 {13} DD )o m

AR 3.12 HEETEVWTH 22T TIEA TS Lakw GEHZ R st =, 2R
HUZ LT B A EO 2 RB WO T),
A= {a17a27"' 7an}

i R R
Ve(re A r=aVr=aV- -VI=a,)

D DD, m

3.4.2 EBROEXHZELHE (FENER)

ZOEBIET2-DDRETNEMETL L TEEGEERTIONV LD D, TNEES
DONARERE VD,

(2 12DV TD) & P(x) Z2ifi7es « B2ROEEZ {2 | P(x)} TET,

BIZIE. AP 1D E 3 TOERBERKOESTHLZ R

A={z |z &3 1L 3 A TOERE]
L RY, £/ B BEREROREGTHL L%
B = {z |z 1385}

LRI,
{z | P(z)} DR DIZ, {z; P(2)} ®{z: P(x)} TRIZL D3, (ZO#EFETIE., #ZF
HOHBICHEDLET | 2ff5221CLz )

ETlE e s XFEZHWEDL, KDDIRESWHIXFZH>THRILTH S, HlZIF
{zr|zeRA2>0}={y|yeRAy>0}.
NEREROE =T I3EEICH 5, Bz

{1,2,3} ={z|zeNAz<3}={a|z€ZN04d<2<32}={z|z=1Ve=2Vr=3}.
TCOEEDBEZ DBEFLN,




RARER REONTUERICLTH, IMERTERIC L TH, 50 (braces) { } Zff-
TWH I EIHEELE I { } ZEGOERMIMNCBHDON LD, BEZERT 5 DITIEL
${ } &M,

M (Bl ZRIEEE) () I parénthesis, { } & braces, [ ] I brackets.

BRAEEZTH KD P)AQ(x) DX IITHEEDFEMZ A (and, 22D) THRAZHDTH
A NEHUR , THEEED LD 5,

{z | P(z) ANQ(2)} = {x | P(x), Q(x)}.
HikW 2Bz H1F % &

{1,2,3} = {z |z @ 1 AL 3T BAEL}
={zr|reNA1<zx <3}
={z|zeN1<x<3}.

COHBTWERIRLL AU ERITI T, ADDZWVIX o) 2FESZLICT 5,

FEONTEMRINCIZ, Kb d LR BNV O0d 2,

ZE1L Plr) # 0 THTEEMHE. f(z) Z 2 1220 TOHBAE LT,
{y|Fz:Px)y=fa)}={y| % z PHFELT (P(x) Ay = f(2))}

% HZ
{f(z) | P(x)}
CELZEDIEFEICLIRLIED B,

£ 3.13 (SEEEORREICHENBH) T (52 HAKOTS L5 >TW3 &5 2k)
DK
{m| ®2B88 n BFELT m=n’}

Z {n?|neN} tFEVLD, BEEKRORE
{z|(3n€Z)xz=2n}

Z{2n|neZ} £EF VDTS, n

B2 {z|Pl2)AQ(x)} P55 P(z) 75, r € A(ARDHIER) ONTHIBENEL D
3, ZOLE {zeA|Qx)t bEL ZEAEL,

{zleeAnQ)} ={recA|Q()}.



Bl 3.14 (TFXE [3] ICE>TWVWBH) 22—z -1 <0 2 TEREEROEA,

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

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

:{xGR 1_2\/5<:1:<1+2\/3}
(15 14+V5
N 2 72 '

772 L. mRICHXBDGS (a,b) ={r eR|a<z<b} ZHV, n

R 3.15 (REZERTELS) q,beR,a<b T HL X

eyl

la,b] :={x eR|a <z <b},

(a,b) :=
[a,b)

{reR|a<xz<b},
={reR|a<z<b},

(a,b) :={r €R|a <z <Db}.

00), ZEMIDS (—o0 ¥ 725 TWBIGE

WHHWE, FzIlo0W T s <0 & —co < o

ORI D DODT, ZOHRMIFLLRLSTHELZE FlRAlFa<r<oliFa<z &FE

FIXRW),

[a,00) :={z €eR|a<x},

Y ) = R

a,0):={reR|a<z},
b :={r e R |z <0},
b) ={x eR |z <b},

(SN 72 D THEEEIR).

(a,b) XHDEEDFLE R, 77V ATE (DRbDIZ],) ofkb bz [ 25, #l
{reR|a<z<b}. THELDHBEHA2S LK, =

ZX Ja, b=



3.5 oKL, aFEh3 (B2ER)

~
EE 3.16 (BO&ES, €, gFNB) £H 4 BIZOWVWT
Ve(r € A=z € B)

DD NDY %, TA X B OEWHES (subset) TH21, TAZ BEENSB), (B
AZBT] Wy
ACB (H2ZWE BDA)

YRT, ACBOEE (TAIX BIZEENRW), ~(ACB) . AZBHAWEBPA
L&R7T,

(BEF)ACBD»PD A#BTHbrE, Al B ODEEBDES (proper subset) TH 3 &
AR

ACB  (H2WE B2 A)

XY,
-

AC Bl BHIZOWTO 12D 2JHEBRTH 20, HEBEBReMFIENS,

il 3.17
{1} c {1,2}, {1,2} c{1,2,3}, {1,2,3} c{1,2,3,4}.

CDEIREE, DT
{1} c {1,2} € {1,2,3} € {1,2,3,4}
PELIEDRDDZ (BOBED 1<2<3 <4 BELEK),
{1} Z {2}.

NczcQcRcC.
{z|e BE=AK} C{o |z 32FIL=AF}C{z |2 3=AF} =

AR 3.18 (C BRFELWMBEEZET!) TCRTAAT 2 X512,
A=B & (ACB)AN(BCA).
A=BODEED ACB LELZEDHD I 2DITH2 (ZNIERMETH 5), HlziE
{1} c {1}, {1,2 c{1,2}, {1,2,3} c{1,2,3},

BWITHBETDH 5,
BOKNTIE, a<btb<aldRUTHIZLAEV: DEDEED a, b ITHRHLT, (a <
b)A(b<a)lZBTH2, —F

a=b <& (a<bA(b<ZLa).

ZORT, ClE (< TERLT) EHORNMERT < 2TV 3,
a=bDHED a<brEL DD I3 (ZRFELRMETHS), HlRiX1<2,1<1
DEHLLBHETH 5,



ZORVWTHSSM, BCA BSARZNZN, BCA(H3WEBCA),BCALHE
B H 5, FOWMBEEMES L.

A=B & (ACB)A(BCA.

CNEESEE DD BRI RL B oMBETH L2 KL TW0ED (EMLAEVWARRVWE &
5). EEIT AAEEMED 0 L IEEVWIINR VL, =

\

~
e 3.19 (R0 UZBROME (AIERISEIEFEEMR)) A, B, C 3EEOEEL T
2y, DUR (1), (2), (3) AR D LD,

(1) AcC A.
(2) (ACB)AN(BCA) = A=B.
B) (AcB)A(BCc(C)=AcCC.

DE D, VWOW B HIEFREAGRDO N Z wT T,
FiX (2) OHBEDIVDODT, = % < ICEEMWZ2HDHM D IID:

4) (ACB)A(BCA) = A=B.
K()(CM(C)@ )

siEFA

(1) FEOMEp I LT, p=p IEICETH 2006, FED 2 ITH LT, € A= 2 € A
WwZIT ACA.

(2) EED 2 1ZX LT,

e 1 € ALRBIIRE ACB &V z€B.
e 1€ BRLIFMNE BC A XD ze A
Wz
Ve[(re A=zx€B)AN(x € B=>z€ A
DT &7, wZIT A= B.
(3) FED 2 ITHL T, x e ARBIX. WEACB XY rzeB SHIRE BCC &)

reC. @RI
Ve(re A=z e ()

DEEHT &, WRIT ACC.
(4) 2) IFRLTHSDT, HZIAHTIUIRVW(A=BZHIXACB. A=B 451X BCA.
WZIZA=BE5IEX (ACB)A(BCA) DBEDIID, )o
[FAIRFICREAT 2 2 & H k57,
A=B&eVej[re A=z e B)AN(r € B=xzc A)]

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

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

10



R 3.20 (Cvs. <) LOEMZHRT, C 3. FHOHEED < eUTWwaeESI b LOAK
W, FEREL KD MDD,

(i) a < a.

(i) a<bdPob<chbiFa<ec
(iii) a<b DD b<a#bF a=0

(1), (2), (3) ¥ (i), (ii), (iii) Z REXTA LS,
cd<H, FIBFEFR 2 WVIHDITR-TWVD,

—F. <& T(Va,b) a <bVb < a (EEO 2 BZRIFHEATRE) ) L WO HEDFEF-> TV 205,
CUEMIETA2HEER>TVRWV, 2FD ACBd BCADEYELELBED IRV e
3 WAIEA={1},B={2} D& A¢Z B»D B¢ A).

< ZRIEFEFRTH 55, C IZ2IEFBEFETIERY, =

3.6 ZT&ES

—o3 [dD] ZEFHW HEFED ) F, HEBLLTQE TEEh) tEbhuard Lk
WH, BT, BEREE2 ORIV “EE 2ER DL, FOVWIHIERIE—oO LRV L
WKHEET %,

{5Lw5Z5

EFE 3.21 (EER) EXEr—DObRLRVERZEES (empty set) &K, ) WS
RLETRT,

P EFVIYXFDT 74 ¢ EPUT0E0 (BIRICE VT ZXHIT5DIINETH 5), =
FHIIT. TR IREEFD 0 ITHEKT S5 LU,

GHE: 7FAPMZEoTUE 0 @ EWVIFREZHWS, TEX Tl 0 & \emptyset, @
\& \varnothing & A1 3 %,

{} POORETEERZRIGEDDS ( [RBI1FLY) LI RUITIINE, ZOEET
W ED RN,

[78CdH %] (empty) E\WVWI BE (fhid e L CIIEEERE?) bHWS, FlZIX, TA 232248
BTRINE two 2% TARETRINE L5528 2D 5,

RE 3.22 FTEDES AT LT, ZZESIX A DHTEETH 5:

(1) 0 C A

Ozt HloTwd ] NEZZWEASH, itHZEZ -2 3H 2725907
(EFH #£58 A BIlZOoWT,

AcB ¥ Ve(x € A= x € B)

CERLE FED 2 ITWHLT, 20 3BTHEI00, rel=0c AIXETH3, X
WOCA m

M 1. XOKmdEDEf%E RN X,
(a)Peh MYDch (c)pef{d} (d)0c{n}

11



SEBREODVWEWVWTIXMILEER ZEARBAEOESOTTEELWVWIDOEEDTWVWS A
Td. FOHFHIEENZITI AL (KL 3D TR WA S by,

AcB & (Ve e A) z € B.

YELZEHHKB, OFD ADTRTDRX YN [BDAUN—THBH] £\W\S T2
FEZITEE, REERLELIEENT TAC B) THBRLEZZ2DIITH 3,
T5r (1) ZAFAT %1213,

Vexel) z€A

EREIQXBR SRV, U (ETHORDATRLEL D) BEROTH 55, EEMIH
BTE27XA5507

TEBIZDERIS. BEE1OBFLRWV, §RbB xc ) &2 o IFEELRV,
TAMDIE ZEE (BAGE) 2l 2 . ZEEDI VRN T X M TREEE) RD7EA 5D,
ZITROVDEAI D, EWVWI e THb, FIHDTHLIDLEANIFED SNV,
T ZIHOWHIGHE T2BEK THE2EZS (BVWZ52, £FFFEE VIEZ 505 EK
THb, LHIRTS), =

M P(x) Ziii7zS 2 V1 DB FELRVE X,

{z | P(x)} =0

P(z) DR TD, ZNEHT 2 DEET 205033 CRETL 52V e LR
LIEHBDT, BRLTF VY ZATIERWD,

BZONEEDEESTH S I it HT 2123, SEHEEZH VWO T2 DT W5EE
NnZznwe bz,

5 3.23 (EESTHAICLDIA) A:={zrecR|(VWyeRz>y} £BLLE, A=) ThH
52 HHEEZHWTRE 9,

A#£D EIRET DL, AITBT S o DFET S, y=a0+1 B, y3FEHRT 2z <y
Ziiie T, E AN ADERDIO, 2>y BEDUDEXTTHY, ZHEIFETHZ, ©Z
WA=0.m

Bl 3.24 (7 TILI—DRIEFIE) HLR T 2~ —DRIETHE (VA VADEH, 1995 4E) &,
n >3 ZiTEEOHRE n IOV T, HEN " +y" = 2" OBARBIRIFELRN, &
WO FIRTH S, D% D

{(x,y,z,n) |[reN;yeN,ze NneNn>3z"+y"=2"} =0

7N —DREEHIITELTCVWEIDIITHS, =

RETCHFH 2R TEEE N ZEATEI2, A ¥ B ICHEOEZENEFELELZVESIX
ANB=0 &b, bLHZEEPELSLRADRVE., AN B BNERHKLZWVGEEIEE T
I (PBVEDLWIEICRETHS ),

RK3.25 L& 53 bIbTHTERS, UM G5 S THES) tWHEER
o TV B AT DI,

o BEBIIBFEHRTH 2 (- 72ITBEITR SV,

C—fiz Va(P(z) = Q(z)) % (V2 : P(2))Q(z) L ELDTH o7 b, Va(re A=2€ B)id (Vo:z €
Ajxe BedEIFL, tWVWHILTH5,
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o BEBIMAEATH S (ZIIEHETRLfFbh3),

BHT Tp Bold q) ZitAT % & EiT, &M p 2T HERIASITHFEST 208 5 b,
EREFECZ LN ERZ VI EIZERL X,

3.7 &t (MEE), HEHs (BES)
FETIEY T VR (Venn diagram) %1< 22, ZhEFFIC
= VRl fikamz it D FEA, BV MIZI3RD $9.
EODZENTIT

ER 3.26 (BHES. HBHSD) A B 2HEELT 5,
AUB:={z|z€ A $7/ld 2z € B}

B30 RN

LBEL AUB%Z At BOEH (GHES, the union of two sets A and B) & % W ZH
£48 (sum) LS,
ANB:={z |z € A»Dze B}

EBE.ANB & At B O@ERS (DD, the intersection of two sets A and B) &
\ZD WIIHEERS LIS,

J
LIEFLIEUZ Ty 7 (cup)) ,N%E [Fxv 7 (cap)) &RHidr, a—b—Tv 7, Fvrv
7 (IEF) ZEOEINDS R,

Bl 3.27 A={1,2,3}, B=1{2,3,4} T2k &,
AuB=1{1,2,3,4}, AnB={2,3}m

M 2. A={1,2,3,4}, B=1{2,3,6,7}, C ={3,4,5,6} £ 352 %, (ANB)NC, An(BNC),
AN(BUC), (ANB)UC &K X,

3O EOBREDIEH T (D5 WIFHES) 12DV T,
ANBNC:=(AnB)NnC, AnBNnCND:=((AnB)nC)ND,---

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

DEIZ, EODBRITEPOBEL TN ZIZT 305 UNTHAT 2 & 5 IKEEHIKD 37
DDT, EIWVIEFRTHAELTHRLESZERT (ZHUIBITONWT, a+b+cR a+b+c+d
BEEZDLZLRIULTHS), FIZIX4DDEEGDHE

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

T I, BROESEDOERERAL LD DT, @RLEEBEIRATH 2 5, EEEFE T, £4581CH
FTERRDEL BV 2V NEHNT Lz ZeeBES5, 2o HEYFS>—) Tk, iz dhorHEEE
BbALHHL, FAZHVTESOHERZERE L. ZOVETIE. M2IFAZ T 258812, ZOERICKE->T
MEEHWEONERTH S, T VRIOREE LT, OEEGOMEEDBZ K2, ¥V YRIEfHo T—HHN
BRMERTODEHELL D, WS Zend b (FIAIEET [4).
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ol 3.28 (1) (kR AUB=BUA, ANB=BnNA.
(2) (FEEEAD) AU(BUCO)=(AUB)UC, AN(BNC)=(ANnB)NC.

(3) (ABLIERDN Au(BNC)=(ANB)U(ANC), AN(BUC)=(AUB)N(AUC).

sEBA  EREOEURANL FEATRRL EERI 5EA NS, -

3.8 E&&, W&ES

-
E& 3.29 (&G, #ES) A BzHRELITHLE,
{z|x€e ANz & B} (Zhu {z € A|x¢g B} £dbFHIF3)

ADPS BEROVEEES (HAZWITHIC A ¥ B OEES) LU, A\ B H2 Wik
A— B T3k

A\B=A—-B:={z|zecANx¢gB}={recA|z ¢ B}.

LIFLIE, 2Dt EZRITINRERDES X 2ED,. X ORETEE A THLT,
X\AZEZD, Z50VHL X, X\A%Z X IZBIF2 A DHES (complement) & LN,
AL % CA °HT:

AL =—CA:=X\A={zeX|zgA}.

\X XE2EES (total set), Z=/N—X (universe) 72 & L FHIN 5,

j

(7 2%y P BBRIOEHICH ZDENE, AYE T2 =2 55745 )

AR 3.30 ZEEDZ % “difference set” £, oD FENVWTLESRIEEDHoIFhE,
Z53 5k, EDEK (BmOHEE) KON BAREELE WS LW, A\ B &, “the (set)
difference”, “the relative complement of B in A”, “the relative complement of B with respect
to A”, “the set-theoretic difference of A and B” 72 ¥ L FER DA EHD X 577, m

i 3.31 A=1{1,2,3}, B={2,3,4} 35 %
A\B={1}, B\ A={4}.
X ={1,2,3,4,5,6} Z2REFLEZ B L X,
A% = {4,5,6), (AC)E:{4,5,6}C:{1,2,3}=A.
(AD)" = A 3—RTAD o,
AZRKES X OFNEEL T2 E FED v € X ITHLT,
el erdA

GE: re Al o ze X\A={y|lyeXAyd A oz ¢A)
WZIZ AL BOPERES X O EETHD L X

A\B:{a:|3:€A/\x¢B}:{x!xeA/\xeBB}:AﬂBB.
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AR 332 ADHIESE A rELLHRBOD I, HE bk (2O EEMHEZEED
HAEREOHEEZRTILESITHEVL VDT, HOFTWRKELTEELWN?), BKRTZIE o7
B, A L ELADBEBVZDREITY, Z0#BKETIZ AL 2o TRX W (TPO TYIH#
ZHBNBANZHEDFELED), =

R 3.33 (AHE (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, »

s ~
T% 3.34 (EFRLERES) o L b B526NL %, BELEZBLM (0,0) %, a

CLwAl x2oW0

b DJERF R (an ordered pair) &FEXR, NEFN OMHEFIZDOWTIE,
(a,b) = (d',b) L oa=drb=V

EEFRT Do
At BBEATHZLE, ADEHKL B OERDIEFHOLAE, A ¥ B OBEREE
& (direct product) & % WEFTHJL b (Cartesian product) £, A x B TR

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

ZORWFLIELIERD XS 1Tt &b,

Ax B:={(a,b)|ac ANbE B}.
N J

(TERDEAETHEATFEH EOROEFIZ. IBFEX (ordered pair) D—FTH 5, a & b
DEETRVWEARICH, AL o222 2L LS, EWVWIDITH S, )

i 3.35 (EFX} vs Zieh* 5% 3ER) IHFX (a,b) & £E {a,b} L DEBVICHEET 22
BH 5,
(r,y)=(1,2) & zxz=1Ay=2.

(1,2) # (2,1), (1,1) #1.
—7. AT

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

AR 3.36 (FAXRECIEFX) c c R, bER, a<b THEE X, (a,b) THRXME {z eR|a<
r<b} ERTIEDDHIZDITTHEH, FHIZTETBIEFEL (a,b) & XBIHOHR0V, Rk
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ERCTHWTT 2 Lo, ZOZ eI 2700, 75 Y AT BXE {z € R |a <z < b}
ZRITIZDIT Ja, b EWVIHEEEZHVWS, 51

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

Bl 3.37 (BEREADH) A=1{1,2,3}, B={4,5} T3 %,
Ax B =1{(1,4),(1,5),(2,4),(2,5),(3,4),(3,5)} .

[FRRIZ, z & y BT TIWERSINLTWVWDE L E, A={1,2,3}, B={r,y} T DL
Ax B =A{(12)(1,y),(2,2),(2y),3,2),3,y)}

ZoRF 2=y THoTHHILT 3,
A={sn¥A Rvav, HL—} B={HKgit a—>2A-7} t3opr =

Ax B={(3REA KB, (3R EA, a—YR—=TF), (K> IL HKEH),
(Ry=L, a—y2=7), (L — K@), (I — a—v2—7)}n

3O EOEEDEED FICERT %,
Ay X Ay x oo x Ay = {(ar, az, -+ ,an) |a1 € A, as € Ag, -+ ,an € Ay}

HWIRMEDEEDEMEEZEZS b5 (BBREHHUL TrodN3),
Ax A% A tEL, 32U LEDOHEBFRTH %,

5 3.38
R* =R xR={(z,y) |z €R,y R},

RP°=RxRxR={(z,9,2) | € R,y c R,z € R} m
A, BOEBL LN —IBRBEELHIE. Ax BIRIZEEEGTDH 5,

Ax0=0, 0xB=40.

R 3.39 BHEESFILAE H) LEoT, x EVWOYHIE~—Z2HWADHL? BZEHLXRX
DZeHBEBRLTVWELES, AL BOERESTHZ L X,

A x B| = 4] x |B|

DD LD, TIT || I3REDERDERZET,
PIZE, LD Ax BD20oDHITIE, €568 |A|=3,|B|=2T, |[AxB|=6.m

R 3.40 (EFHOESHRNER) HROEEHO T F X b T, IHFHE

(2) (a,0) := {{a},{a,b}}

WKEDERT S ZHZW (Kuratowski DAD T2 D), T I ERT B L HEDNIC
(a,b) = (d',b) = a=dAb=V
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DD ILD, LA L. ZAUIEARE0,1,2,3, ... %
0=0, 1={0}, 2={0,{0}}, ..., n+1=nU{n},

CERTBDEFRIL LD, —DODOFE,. HHEICHEZTZ W, e BEZIXRZITHAS, FHEJH
FERtid

(a,0) :== {{{a}, 0}, {{b}}}
DESWCERIN=Zdbo/-L, fucd

(CL? b) = {{b}v {a’ b}}7

(CL, b) = {a? {a> b}}

BRE. BARIEBRDAIRETH S (b LWV), FERERMC (2) HIELWVWEIZE ZRWTHARW,
n

3.10 RF&EE (BEEH)
BEAHLT, ADITRTOFHTES 0 ABHEED) o8 (HnEEOR
KOEE) 2. ADRBES (the power set of A) LIELL, 24 Pow(A), P(A) 2 ¥ DELE TR,
24 = Pow(A) = P(A) :={B|BC A} ={B | BiZ ADHIESE}.

M8 3 TR (HLPFRIF) iflibns TH) ) W XFIEhrALD T HFEsTVWDS
XFTH>2, HLOPPLRHELDOT, BRICIE IRFES) eFHELZ2IKT 5, (M1 &
FEGELDH LD, ERBXFTRRVEZS LDT, ZOMBRTEEDRNILIZT S, )

fl 3.41 A=) DL %,
24 = {0}.
A={a} Dt %,
24 = {0,{a}}.
A={a,b} DL X,
24 = {0, {a}, {0}, {a, b}} .
A={a,b,c} D&%,

2% = {0, {a}, {0}, {c}, {a, b}, {b,c}, {c. a}, {a, b, c}}.
PlEiZa, b, c OFICFLVDDDHEGEDELL. =

SEIRICHABE ZDO XD WERTHIEDVDHDET (DRRZEIERTHDITIEDHD FEA), TOERE
BHLESGG. 0cl1c2Cc3C--- 2 0€l1€2e€3c--- HBrorBEREUNTEZTLEY, HHO0C1
MEIM? e FZALNS [Frer AR[E 1 eBuEdh, T INoly 2ZEXL K2 FNhE., TEE
EDOFIZY > 33?2 L EEEND 2, EO5LESEVWHIEZIADTLEY, ERTFAPMCEkoTIE0C1E
HThDY,

17



M 3. A={a,b} D& Z 24 ={0,{a},{b},{a,b}} TH2, ZhDBa=bDEETHELVI L
whfED D X

RHK 342 a Db F P IF, EFET (D=2 DL ZE “asquare”, b =3 D& ZlX “a cube”, D
EORFHNRHAT D H 2T, —MIZ) “a to the b-th power” EFEND, y = 2% W
5 BEIEUE power function (FBEIEL) & MIN 2, TH) = “power” EHZ 2 LRV, =

Bl 3.43 A={a} D&, B=24 0 =28 2Rk X,
B =2"={0,{a}},

C'=27={0.{0}, {{a}}.{0.{a}}}.

M B = {p.q} DL x 25 = {0,{p} {a}.{p,q}} BB LBBICRT, ZORT p =0,
0= {a} BRAFAZEG, =

IR 2 n HOBEENLRZEE A LT, Pow(A) 1k 2" HOEREZH>D, Z
DZLIIMBEICEMNTH 5,
MHRES AWK LTH, A DRIEEEZEZ S,

3.11 &&PEFELVI X, SEN3 DI

ERTIE. Tz VE (Venn diagram) ZHWTEZ 7z, ZOMETIE. V= YHIFSEICZ
BB INE, ZTHTHE L THAEHICIZR SRV, EWI RX Y R2H S,

EENELWZ ., BEEDNEFICEFTNI I ZIAT A Z L IZKETH S, LINDERDL
Higiciz 5,

1. A=BY (Va(r € A=z € B)) A (Va(z € B = z € A))

2. ACB%%'VZB(ZBGAZ>$GB)
3. AUB,ANB, A\ B, AY, Ax B, 24 | J A, (] An BEDEH

neN neN

Bl 3.44 (3DRLICEZD) £5 A, B, CH ACB, BCC %®ifilz3T&, ACC MK
DT EIRE,
(RERH) AC B, BC C ZRET 5,

TR ADEEOERL T5, ACBTH2hr5 2B BCCTHahrHrecC. ®RIZ
AcC.

Bl 3.45 £5 A, B,C,DH»¥ ACB,CCD %ifizz3& &, AxCCBXDMBHEHIDZL
ZREIRE &

(FEH) AC B,CC D %2RET 3. v % AxC DIEEOERLr T2, HbacA cecC
DIFELT 2 = (a,¢). AC BTH50H,.a€ B CCDTHs»rbceD DRI
r=(a,c) EBXxD. WoTAxBCCxD.m
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] 3.46 (SECE (AUB)NC =(ANC)U(BNC) MIEER) EED 1L T

re(AUB)NC e (re AUB)ANz el
S(reAveeB)Ax el
S (reAnzel)V(xe BArel)
S(xeAnC)V(reBNCO)
szre(ANC)u(BNO)

DD LD S, (AUB)NC =(ANC)U(BNC). m
Bl 3.47 (K« ®ILAHVE (AUB) = A'n BL DFEEA) (EED = I LT

z e (AUB)

~—~

DD SO 5, (AUB)P=A'NBt m

il 3.48 (EEATHB L DIEA) EEETH S Z L DIEHIE. FISRVWEFERNE S KD
T, 12012 HIFTEHL,

AZBEELr T E. ANAL =0 2RE,

SEBA1  WHEERMWE, ANAL£) 2ETEE. BB a2 BPFELTrec ANAL ®%
WrxeAbhoze Al ThbbrecArord A THEFETH2, WRIZANA=(. =

SEBA 2 (AEMICIZFIL Z & TH 35

AﬁAB:{x‘xeA/\xeAE}:{x|x€A/\x§ZA}.
EFED 2 TR LT re AN g ARBTHS, BV D L, Fffre AN g A Ziles
r BFELRV, WRIZANA =) m

3.12 U, n, b o#Er=93E8
ROMEE, BN 5] 2BEIC L7 (TTCHBALEDDOBETNTVED, T LD THL),
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/ﬁi% 3.49 DN, X 22k A. A, B, C 3Z0HHEEL T 5,
(1) ANA=A AUA = A (B5EH, RXEH).
(2) ANB=BNA, AUB=BUA (K#4#).
(3) (ANB)NC=AN(BNC), (AUB)UC =AU (BUC) (f&&1H).
(4) ANP=0,AUl=A, ANX =4 AUX = X.
(5) AnNAb =0, AUAL = X,
6) (AUB)NC = (ANC)U(BNO), (ANB)UC = (AUC)N(BUC) (5HELHE).
(7) (AUB)NA=A, (ANB)UA = A ().

(8) (AUB) = AN BL, (AN B)® = AU B (de Morgran ).

K(9)AOB:A@)ACB.AUB:B@ACB. )

SR U, N, L oEELHBEOERNC X S,

) pAp=p,pVp=pilLd,

2) pAG=qAp,pVqg=qVpIllXd,
3) (pAgQ)Ar=pA(gAT), (pVaVr=pV(gVr)IZXd,
5) pA—p=F(FER), pv-p=T Hh) 12X 2,

6) (pvVo Ar=p@Ar)V(gAT), pAqVr={pVr)A(gVr)iZXbd,
) PV Ap=p, (A Vp=pIilEde

8) =(pVaq)=(=p)A(=p), ~(pAq) = (=p)V (—p) IT&X %,
Bl Z XM DFEXDFEHIZ XD K 5125 5,

(1)
(2)
(3)
4) pAF=F,pVF=p,pAT=p,pvVT =T IZ X%,
(5)
(6)
(7)
(8)

O N
FEED z 1T LT,
z€(AUB) & —(z € AUB)
< -(re AV € B)
& —(x e A)A—(z € B)
szecAnre B
sreAnBt
Wz (AUB)E = A n BE.
\_ v

(9) (it ANB =A<« AC B D)

—MIZ ANB C ADEDILD (HEED 2 TN LT.z € ANB &35, v€ ANz € B.
Rz e A WZIT ANB C A),
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WX ANB=A< ACANB TH®»2h»5, ACANB & AC B ZitlHHTHUIE W,
(=) ACANB eRET %, — T ANBC B THs»5H., ACB.

(<) ACB ERET S, FED 2 ITHLT.2€ AT, ACBTHSh,H z€B.
rEANT € BDVEHNODDTre ANB. WZIZ AC ANB.

(¥ AUB=B < AC B OitH) AT FRICLUCAEBAT 2 2 3 TZ 505, mi¥%
FIHL T

AUB=B < (AUB)\ =5t
s (AHnBt =B
& BlcAb
& ACB.

TH506, AUB=B< ACB. =

HRE 3] omE 3.28 1I2H2HDT, FOM#E 349 ICA>TVWRVH D,

(1) A\A=0.
cAVA=AnAL=0.

(2) A\D=A, 0\ A=0.
CA\D=ANC=ANX =4 0\A=0NA=90.

()AﬂBCAACAUB
SPpAG=p E p=pVqglEORICETHE0 5,

(5) AnNBC AUB.
(4 TACBABCC=ACC) »b,

BEE 3] OmE 330 HB2HDT, LOME 349 IZA>TWAERNVD D,

()Acc#oBcCT%ﬂ@fchcT%%
St EAUB TR, v €AV € B HIEBEDEE. ACC »b6 e C. BEDGE
BCCﬁ%xECﬁm?hh%ier.@KKAUBCC.

3) CCAPDCCBTH»HUI, CCANBTH5,
crxeCeTBe. CcCAIDWrxeA F72CCBEYzxeB WXz ANB. W
ZI12 C Cc AN B.

(5) AN (BUC)=(A\B)N(A\C), A\ (BNC)=(A\B)U(4A\C).
A\ (BUC)=AN(BUC) = AN(B'NCY = (ANBY N (ANCY) = (A\ B)N(A\C),
A\(BNC)=ANBNC)Et=AnBUuCt) = (ANBHUANCY) = (A\B)U(A\ ).

ROEHIIIEFICRAfHEbI %, (ZRZH 20053, BADHHEZ L TH L ARICEH ->T
WRWZ B2V, WETOFELZLTVT, 3R> TEDIETIFHZE WD, v v
MZ#NTERZHEH LD LTWVW5Y, )

MFRIETHRID /2 DIZZ S LTWA DI TITDR, Ve VREIFEHZRSZWEE>TWADT, BE—ELTW
BWEY v aENZSTT (EX),
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R 3.50 A, B DA X OHEDEETHH L E, XD (1), (2) DD ILD, (AL, BL iZ
X 2 2RERLEZ L ZOMERL T 5, )

(1) AnB=0 < Ac Bt

(2) AUB=X & AlcB.
_ J

SIEBA

(1) EFEMCP > ThAS, ANB=0=AC B DFM: ANB=0 LRET 3, v € A7
Z2EED 2 2L T, dLreBeR3d2 ANB=01CFETZ2DT, vz B.. wzic
A c B
ACB' = ANB=0 DifM: Ac B* ¥ IRET 3, ANB=0 2EHETRT =D, b
Ly ANB#0 IRET S L. (r)reANzeB. ze A LRENPS ze B $ibb
¢ B. TREIFETH S, ©ZIT ANB=0.

RICFMEZEE TR L TA K 5,

ANB =10 - ((3x)r € AN B)

~(3z(x € ANz € B))
(V) (—(z € A)V ~(z € B))
(v2) (~(z € ) Vo € BY)
(Vz) (xeA;»xeBU)
Ac Bt

t ¢ ¢ T T

(2) (1) LEFRICEEAS 2 2 d R 225, 22 Tid (1) ZFH L TIFAT 5,

AUB=X < (AuB)’=xt
s AHnBYH =0
& Al (BY
& A'cBm

M 4. (1) @@ 3.50 (2) ZEHEEHE X, (2) @ 3.50 (2) FAWT, dd 3.50 (1) ZAEAE X

3.13 8Kk

(ZDHBHRTIE, BRE 3] U A ZHALT, fBECOEEI R DEAE {A, | n €
N} Lofbwn, fEPIZ, 250V HBERRICHHL T, Z20RIC—ROGEZHHT 57
DEAENZZDD DT WVhd LKW, )

£ED VOFEDESRMIESTDH D DI 2EREHkE (a of sets) W9,

(ZDFEEZT 5 & ZIT, Vo, (BrRVE) MZiELTWE2br D DO5W0WDT,
MEs) ofb DIz Ty WS BEERM S, TE) ORHODIT TH) (cass) WS FHEERE
ITebDHb, )

O350 ) FRHAL TORVHERZE > TLE 7200 e, AIE WS DX, BAREZ#H > THESHHITS
N3, LWHIEKRTT,
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Bz

A={{1},{1,2,3}}
X, 2 008G {1} & {1,2,3} ORIZEEHETDH S, /. TTRIHALE HED) HE
BLEAETH 5,

Ri% 3.51 (REBEZRIXNFOEIR) CCTAWFADHVIFI 7497 -T2 (D1
D) THb, ZOMBETIIINE T, LEIFKF (capital letters, upper case), £ DEZRIF/D
XF (small letters, lower case) TRT EWSBEEIH - TE L, BEBEZRIXFELED T
DRI TAREH. AV T T T 47+ 752 P THLADKEENZDT, HLULTAK, =

AW AL T, M (&) UA, H@BEior NADPERTE 5,

(3) JA={z](34 € Az e A},

(4) (JA={z| (VA€ Az € A}.

At BDPEET, A={A B} Dt i
JA=4uB, (A=ANB

Thb, BIZIXA={{1},{1,2,3}} D& X,
JA={1}u{1,2,3} ={1,2,3},
(NA={1}n{1,2,3} = {1}.

ADERMBEDEE Ay, Ay, -, A, PORBERBEA= (A, Ay, A} TH DL X,

UA:CPM:LJAM:mU&U~UAm
k=1

1<k<n

ﬂA:ﬁpu:(]AM:mm&ﬂ~ﬂAm
k=1

1<k<n
BEILLT )
[TA=]]4= J] A =41 x Ay x - x A,
k=1 1<k<n
Bo7zD DA

n
xGUAk(:)xeAl\/xEAg\/---\/xeAn
k=1

S H5kE(1<k<n) PEELTzE A,

n
re(ArereANTEAN -NTEA,
k=1

S IRTDE(1<Ek<n)ITMNLTxe A

INRETFREoo, DIOIREBLE VI FELFHEHITLERZDE D R0 E LKW,
BREOES» L ZEABITHN LT, MES (AHES). @iy (FES). ERESH
ERTE L0, FRETE, REPAIREOREHEIIOVTRoTHHALTH B!,

UAMEES FZFTZTY THEEY L EoTHRVILITRZD ? T MXREfENE 5 O HITFR
DT, ZOWFEHLTBEW,
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TEOBARE n TR LT, £H A, DEF->TVWELT3, ZOrE, A:={A,|ncN}
LBE. ZoM, H@Eio e thErh

(5) A= UA_UA ={z|(@neN)zeA},
(6) NA=(4=[)A4={z|(¥neN)z €A},
TED D,

MRICE DERT 2D TIERW !

ERRIFEBAICE
H {(ar,a2, -+ ,ap,--+) | (VneN) a, € A,}.

(a1, a2, 1 p, ) DRED - DEHRTH 2, ZATOWTEERT 2 (FHET 212851
AW H DT, BHIL FOEEEZED XD ITHBIZERT A0, tWHIZeThHb, —=
i t@% tg{%%‘fﬁﬁb\éo )o

- — R DEEIE ~
BTHRVWES N ERTEEBL T2EBBOERE TS, Ve AT LT, £5 A, 3E
FoTWaET 2, Ai={A\},, LTBLE,

UAZUA,\:{ZUKE')\GA)ZUGAA}’

AEA
NA=[)Ar={z|(VAeA) zeA}.
AEA
i [[A=]] A ©ovTEEKT 5, =
AEA
\_ /

KEBOMES, HEIRNITOWTEOLPFHEZH T 205, GBI LT

ERDEAR no LT A, C A R Arc A

neN neN

ERDEAR ng IWHLT Ay, D () An S A1 D () An

neN neN

f 5. U bk Z & ZaEAE X

Bl 3.52 (1) AWK {Antnen 28 (Vn € N) A, C Apyy ZilliZT RO (A=A THS
neN
R,
(2) HEE {Aptnen 25 (Vn €N) A, D A,y B2 513, U A, = A TH?ZErRt,

neN
(feer)
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(1) R & D (Vn € N) Ay C A, DEEBHTZ %, WZRIZ 2 € A 2HI1E. (Vn € N)
r €A, WA x€ () Ap WRIZA C (] An M2 [ A, C A BHLLTHZ05,

neN neN neN
A=) An.

neN

(2) WEREICE D (VneN) A D A, DEFHTE %, 2 € UAn 3%, ERLD (In €N)
neN
v € Ay RITBNTZZ v XD 2 e A WA | J A, C AL T A D (A, THE A
neN neN
5. (JAn =4 w

neN
AR {Antnen DHEFATHML TV EE (A CAC-CA CApC-) DA,
e\ A {A ey PHIICEO LTV EE (4D 4D DA, DA D) D[] A,
. 120D A, ZHVWTRT Z 2 IE—RKICIETERV, EfEHIT XS,

ffl 3.53 (1) EEDOHARE n ITHL T, A, :=(—1/n,1/n)={z€eR|-1/n<x<1/n} &
BLEE,

(#) (CjAn — {0}.
2) EEOBEARE n X LT, A, =(—n,n)={rxeR|-n<x<n} B LE,
() A —E.
=1
AERAIC A BRTIC. HANDP OEBERTILFXTAOREBEHEN L TE L,

TIEXTZDRNH
[(Va > 0) (¥b > 0) (3n € N) na > b. ]

(ZomEE, EDERE (Ve>0) GneN) n>c LRETH M, V) IFLEHELT L
DIFETHEATBL LT %, ZO—HHEL2ICHEZX 2 mEOGEINIEISEHEE LV, B
FECRERITIE, B2 2 FRERED TRUA T TS5, )

S8R

(1) () ze{0}rFre, 0=0 FEDneNINLT, -1/n<0<1/n TH2H5b,
2(=0)€ A, WRIZ e ﬂAn.

n=1
(i) e ()A 228, FROneNIHLT, z€4, WX [z|<1l/n. ZOLE

n=1
=0 ZEHEETHHT S, 3L 240 IRETS L. |7 >0 ®XITTLF X
TADRELD
(AN eN) Nlz| > 1.

FBL || > % CHRFETH S, WAIZ 2 —0. Thbb 1€ {0}
(i), (i) 225 (1) DI D LD,
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(2)
(i) (VneN) A, CRTH225, | A, CRIEWLHATH 2,

neN
(i) Ve eER T2, 7AFATRADOREDPS, (GneN)n-1>|z[. RRIC €A, @
Zize | A, wricRc 4.

neN neN

(i), (ii) 225 (2) LD LD, =
6. AW (A }ney OBIIES | A, LEBHD () A, DEHREEY

neN neN

B 7. {A ey ZERABE T2 2%, DITD (1),(2) 28,

) (ﬂ An>c U (48).

C
2) (U An) -N (A,E).

B 8. {A}hey ZEABE T2 X, LITD (1),(2) 2,

(1) (vneN) (VmeN)n<m = A, C A, 5512, (] An= Ay

neN

(2) (WneN) (VmeN)n<m = A, DA, 5513 | A, = A

neN

B 9. Xo#maE | A, ()4 2D &,

WA= @4, fi—zﬁﬂ A=) () A=l
(5) An=(=7n) (6) Au=(03) (MA=1[03] ) Au=(53-3

) A
) A

(9) A, = [n,2n]
(BTHDXE: ZANFOEREWEN (6] DRAT. NEZIDIALZEZEZ K, )

A RBoOREE

FRE 1. (a) 1 (HEBREERZEER, Thbb Ve g0 DD, ) (b) B (245
BREEORSIEENS, FITEEFIHEEND, ) (¢) B ((EEDEERINR a 10
LT, Vaz(z € {a} & x=a) BEDILD, TND {a} DERETH S, a=0 DHHEL VWS Z
Yo ) (d) B (HHEABIEEOEAICEENS, )n
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RE 2.

ANB=1{2,3} Th3»5 (ANB)NC={2,31n{3,4,5,6} = {3},

BNC={3,6} TH25»5 AN(BNC)=1{1,234}n{3,6} = {3},

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

RE 3. a=b72%51R, {b}={a}, {a,b} ={a,a} = {a} TH2H»5

A ={a,b} = {a},
24 =21 = {0, {a}},
{0.{a}.{0},{a,b}} = {0,{a}, {a},{a}}. = {0, {a}}
THZ05 24 ={0,{a}, {b},{a,b}} m
fRE 4.

(1) (=) AUB =X YIRET 3, FED 2 € AL IZOoWT, 1€ X = AUB TH 315,

r€EAFERIT e BAEDID, LhLrecArTarr e A CHETLIIS, r€B
DL DD, WwzIT AL C B.
(<) AL Cc B eliET %, EED 2 e X LT, z€ A %721F z € A 23D 31055,
re AL DFHER. RE AL c B &b 2 e BWKDILD, WAIZORIZ e AV e B,
Thbb e AUB BEHIID, WXIZ X CAUB. ¥aEod&gli X D AUB X
DRI DILDDT, X = AUB.

ANB=10

R
i,
N
&

fRE 5.

(1) no IZARKT, 2 € Ay, PRDIDOEFTZ, ZOLE, (IneN)zed, HRILTED
Ty we A waic 4, c A

neN neN

(2) no BHAKT, 2z € [ A BRVIDET B, COLE, ERDEAM n KHLT,

neN
v €A, DD IODT, FHT z € A,y WAIZ Ay D[ Ay m

neN
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UA={z|@GneNzea,}, (NA={z|(VneN)zcA,}m

neN neN

mRE 7.
(1) EED z 2L T

i

e(na) « ~(-<(n))

- ((WneN) ze€A,)
(In e N)=(z € A,)
(A eNazeA

T ¢ 00

D D LD DT,

(2) EED x 1TX LT

8
m
Y
C
s
SN—
i

(e(un))

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

T ¢ 00

DD LD DT,

% 8.

(1) () xe () A & T2, REBROIEHH DEFRD S AEBROERE n THLT, z € A,
neN

Frliin=1YEATrc A (i)r e &35, IREH»D. EEDEHRE n 1L T,

A CA, THEDS, € A, WAREABROIERDOERDS v € [ An. (1), (i)
neN

5 (] A=A

neN

2) (hoe A ¥ T2, LARDENHOERD S, H2EARM n* BEELT, v € A, ]
neN

MDD Ape C A DD NOPE, 1€ Ay (i)zeAd T2, n=18Blk, r€A,.
W2 (EARDEHDERDS) v e | A, (), () 25 (A, = A m

neN neN
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BE 9. (IERELLTWARY, ) ERERBOTEZHVTEL Z LT 5,
1) | JA4, =4 =(-11), [ 4, ={0}.

neN neN
) |JAn=2A41=[-11], [ 4. = {0}.
neN neN

3) ([JAn=R, (A, =4 =(-11).

neN neN

) (JA =R, (A, = A =[-11].

neN neN
5) [ An=(=1,00), (] A =[0,1).
) JAn=A41=1(0,1), [ 4. =0.
7 JA=4=10,1), (] A ={0}.
neN neN
8) | JAn=1(03) ﬂA (1,2)
A =1100), (1A =0. m

B HRESOEZRDER

FER DA 0 U LOEBTH 2L E2BRES LML 25 THRVWESEEIRES LA,
BRES AITHLT, A DEROMEEE #A TRIZLIXT 3, (#E>v—7 1 ThL.
number sign TH 5%, #A DRODIZ |[A| LWVWIELETRITILdDH 5, )
2 (a#b)
=b

B B.1 #0 =0, #{1} =1, #{1,2} =2, #{a,b} = { 1 (a=b).

& B.2 (BERESDERY) AMEAR A, BITHNL T, #(Ax B) =#A#B MDD,
@iE B.3 (BEADERY) AIRES A 1T LT, # (24) =2%4 23 b 1o,

C E%t%%@%ﬁ%
WO DDIFEHPTIHEH L TEZ2 D DD LS5 BB THINLE,
aDEGEAXETSZ T acA(DENVE A>a) TET,

Ay, - .., G WEFZT, ZRLSNCERZDBRWEE R {a1,as,...,a,} TRT,
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{z| P(z)} := P(z) BRDILD & 5% = BIKDES
N:={z|z ZARE} ={1,2,3,---}.
Z:={z |z 38} ={0,1,-1,2,-2,... }.

Q= {z | v FEEH) = {a:\EImEN)(EInEZ)x—:l}.
R:={z |z 35K} .

C:={a |z 1 3IEHRE .
{reA|P(x)}:={x|zec AnP(x)}.
{f() |z €At :={y|(Fz € Ay = f(x)}.
(EE0HE%E) A=B € Vi(recAsazeB).

AcB ¥ Ve(r € A=z € B).

a€A A=B (BEDH%E), ACBODEEEZENZNagd A, A#B A¢ B %7,
ANB:={z|re€ ANz e 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) |lae ANbe B} (772U (a,b) FIEFNZRT).
24 ={Y |Y CA} (Y LT, BE3RLFoTOWARVIEEEERZ ).

UA_UA |(GneN)z € A,}.

neN

ﬂAn:ﬂAn::{x\(VneN)xeAn}.

neN

ArEarsses, JAd={z|(EAc Az ec A}, NA:={z| (VA e Az € A.

D M55
B AL B AT A D B 5 b RS-

D.1 &% U

ANB=0)ThrrE=, AUBDZY% AUB £EL b3,
Ay, oo, A, ITRILTC,
AnA;=0 (i#j)

DO DE, A U---UA, ZA U---UA, &L,
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D.2 BHESOEL (SFRERIE)
DUR., AREG A 0EZROMEZ |A] £ RT, HTRIZEGIIIXNTHREG L T 5,

|AUB| = |A| + |B|.

Ay U U A = [Ay] + -+ A
DI D LD,
3ODEEDEIZOVTIE

|AUB| = |A|+|B| - |AN BJ.

JAUBUC| =|A|+ |B|+|C|—|ANB|—|BNC|—|CNAl+|AnBNC]|.
& b —fiRic

n

U4

i=1

=D A= D JANAl+ D> JAnA N Al -
i=1

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

o (=D)AL NN A

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

Rk D.1 KFomE, AEZ —MLLZHIE u(-) 180T & 5 AR D 7D,
(AU B) = p(A) + u(B),

#(AU B) = p(A) + w(B) —n(AN B)m

D.3 A2¥ (,) ICATEER
D.3.1 AYITEYS

71> = (comma) £V DIk, WHODDOZUANRZ L X2, D HDOERXY]E701fb
N3ZLRBHMBLTWETHA S0, BFOMFATIZ, dD2XY)2 L Xi2Z2h S DITTE
EH ooy, EWS T EHEL XS, FIZIEDDEXYSDIcZEHIR bR
AQAN

AT DD 72 E13HIN e B Z 2D, (THNIRD LS5 DT, EZWHDZHEL D2HH
FHIZOD2280WE b EZ NS, JETHFPALDED, HERANDPGLEERD S, Biir
. FFEHEHEVZ 57, )

Doz e i3fiHiZ e BS0h, it 35 by ~2EKT 2 AW T %,

a, b, c BEEIZDBD (BIZIZE) THEELZE, 0,0, c BITRTOERLTI2EE%R {a,b, ¢}
EELDIFHETHHRZ DD, a, b, c BEMITTR B &0 {abc} ® {a,b,c,} DEXILH D
BRICHBLT %,
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D.3.2 %#Hrh>v
e h e TRY - THiNS & =i, HEE A ZBBLZ2ER S,

P (z), Py(x), -+ ,P(z) < Pix)ANPy(x)N--- A Py(x).

Blzide=1y=2R2c=1Ay=22WVW5Ths,
FEAPHAEFEREW SR, RAL R EDL LT, FEIBETH S, Iz

[azz—Bx—Zz()O)ﬁ]ﬁ&ix:l,Q. ]

FfFe LT

22 -3r—-2=0 & z=1Vzr=2

2% b

r=ay,03,...,0, << T=aVr=ayV---VI=a,.

(HREROEED {1,2) LW DITEW/ VRDEAI 0?2 EERL G050, )
EY

[m2—3:ﬂ—2>0@ﬁ$¢ix<l,x>2. j

Ztre LT
2 —-3r—-2>0 & z<1Vzx>2

—HCHEVTEROEE r=1,y=2 tEFESLED , B A THE06, EEIFPDOLWV
H2H 5,

D.4 AEORIE vs THORIE

{z| P(z)} 3ORICEEGZED DLWV DA, HEDREBL WS D70, Eid e sk
HICEED L . 47 Russel DINT RY I ZINAET %,
- Russel D %7 K v 7 X ~
HOHEZEZRZ IRV ORRDESEEZ R.={z|aga} £BL,

e 3L Rec R ThHIUX, RER B/ VDT, RDEFIID., RER Th
WX ReER CIRELIZZEEFET S,

e ¥/, 3L R R THIIE, RDEFRICEID, Re R ZHUI RER IRELZ
YR FET S,

\L\f?h&:%i‘cl:\ FIEDBAEL %,

J
BERFBMCTED D CHEARTEEETCED, LW e 0o Ths, TNERRT
570 DHERPEHER I Nz, STEREBHNESHE VI DD INTWVWT, AR S
Ry 7 ZADPHHI N TV S,
NENEEGWTIE, TEOES A 25 P) KRLT, £85 A DERDS BT Pla) %
73T DDDERIIEELED S, EWVIDIFRDTHRVWE IS, ZheFHOREE W
S TNZANEDOLHORDODIZL Tk s 2D TH 5,

VA 3B Vz(re Beaxe ANP(x)).
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A¥ Plx)icRHL T, Lo BIEZ—ENICEE%, 2D B %
{z|ze ANP(x)}
HBWVIE
{reA|P(x)}

R,
NHEREEGHTIE. COPHORNBEZERE LT, ARESZERT S, HIZIF A 2%
‘el
B={x|z e ANz #x}

B (ARKST) —BRICEF S, 0 B 22 EELEMU, ) TRT, X

{a,b} ={z |z =aV 2 ="0}.

E &%

BRE 1. (a) B (HESRBEREZTERV, Thbb Ve ¢ 02D, ) (b) B (2%
BREEORSICEENS, RITEEFIHEEND, ) (¢) B ((EEDEAERINR o 10
LT\ Va(r € {a} &z =a) BRDILD, TP {a} DEERTDH 5, a=0 DHFELWVWSIZ
Yo ) (d) B (HEAIEREOEAICEENS, )n

fRE 2.
ANB=1{2,3) TH2%»5 (ANB)NC=1{2,31N{34,5,6} = {3},
BNC=1{3,61 Thz»d AN(BNC)={1,234}N{3,6} = {3},

BUC =1{2,3,4,5,6,7} TH2H»5 AN(BUC)=1{1,2,3,4}N{2,3,4,5,6,7} = {2,3,4},
ANB=1{2,3} TH2Hh5 (ANB)UC=1{2,31U{3,4,5,6} ={2,3,4,5,6}.m

RE 3. a=0b7%512, {b}={a}, {a,b} ={a,a} = {a} TH2H»5

A ={a,b} = {a},
24 =21 = {0, {a}},
{0.{a}.{0},{a,b}} = {0,{a}, {a},{a}}. = {0, {a}}
THB05 24 ={0,{a}, {b},{a,b}} m
RE 4.

(1) (=) AUB =X YIRET 3, FED 2 € AL 1ZOoWT, 1€ X = AUB TH3h15b,

rEAFREFreBAENID, LrLrecAdrtddtrec A ITHETELE, 2€B
DD LD, Wi AL C B.
(=) A C B e iET S, TED 1€ X ITHLT, z€ A F/1& 2 € A 23K D 17025,
re AL DEEEF. RE A B &Y z € BARHIID, WRIZORIC e AV € B,
Thbb e AUB MDD, A2 X C AUB. #aE0dE&MFR X D AuB X
DRI DL ODT, X =AU B.
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ANB=10

tr ¢ ¢

RE 5.

(1) no IZARKT, 2z € Ay, PRDIOEFTZ, ZOLE, (GneN)zed, HEILTED
Ty ze | JA,. W2 A, C A

neN neN

(2) no WEHAKT, 2 € (A, BRVIDOET D, TOLE, EROARK n KHLT,
neN
r €A, BEDILODT, FHZ 1 € Ay WRIT Ay O () Ay m
neN
fRE 6.
UA={z|@neN)yzecA,}, (NA={z|(VneN)zcA,}m
neN neN
MRE 7.
(1) {FED z LT

() = ~(-=(n))

&
& —((VneN) zeA,)
& (ImeN)-(zx e Ay)
& (GneNzeAd
& TEe AEZ
U ()
DL D SLDODT, .
() ~u)
neN neN

(2) EED x 1TX LT

8
M
Y
C
s
N—
3

(e(un))

- ((3neN) ze€A4,)
(Vn e N)=(z € A,)
(Vn e N)z e A

T € ﬂ (AEL)

T ¢ 00



i) A RVASIOMEN

fRZ 8.
(1) () e () A & T2, EABROIEH) DERD S EBOERK n THLT, z € A,
neN
Filzn=1YLEATze A (i)z €A T2, REPS., EEOHARE n KL T,
A C A, THEDS, x € A, WAREABROIELIOERDS v € ) An (1), (i)
neN
5 () Ay = Ay
neN
2) (hre A & T2, EAEDEHDOERD S, H25ERB 0 BEFELT, 2 € A, K
neN
EDPD Ape C A DD DNG, v e Ay ()xed &T5, n=1,tEBlt, ze€A,.
DI (RAEDEHDOEEDS) v e | | A (), () 25 (A=A m
neN neN
BRE 9. (FERELLTOARY, ) #MREZXKBOFLSZHWTEHEL ZLIZT 2,

D) | JA =4 =(-11), [ A4, ={0}.

neN neN

) |JAn=A1=[-11], [ 4. = {0}.

neN neN

3) [JAn =R, (A, =4 =(-11).

neN neN

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

neN neN

5) | An=(~1,00), (4. =1[0,1).

neN neN

) JAn=41=(0,1), [ A, =0.

neN neN

7 JA =4=10,1), (] A ={0}.
neN neN

8) | JAn=1(0.3), [)4.=(1,2)
neN neN

UA 1, 00) ﬂ n=0. m
neN neN
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& 35l

C,3 FIEFBfR, 11
67 2 ,%/\ >

N, 3 FLW (BEM), 4
¢, 3 EEND,9

Q, 3 &%, 9

R, 3 R E, 9

Z,3 SO N, 32
element, 2 SRR T

0,11 BES, 17
member, 2 WS 14
singleton, 6 ZHb 13

Venn diagram, 18 MRS 29

v =k, 18 HIRES, 20
é\{#) 13 .:L:_'.}\\——X’ 14
HEHS, 13 23, 2

Zeti A 11 Russel D %7 F v 7 X, 32
T, 2 RS, 13

B>, 15
JIEFEXE, 15
HEDES, 9

FEES, 13
2EFFEIfR, 11
2RES, 14

WFRZE, 15
HITHEA, 6

EfEESR, 15
VA Xna s I YT ILDNRNER 2
T AV M, 15

NEDRNE, 32
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