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1 ELU®HIC

LBV T, BHEL W) BERBHEIHLEH L WHDTH S, Cantor (Georg Ferdinand
Ludwig Philipp Cantor, 1845-1918) 2334 A =7 Th 5!, HEfimd (Gall & FRIC) B I
D) DIFEELHEDHL WA, T TERIEINCBEDOZIEL L To%EqAm ( [HFhaEA
i) (naive set theory)) D#FtHH%Z T 5,

FHTHOEAHRZHNL X -V —F2fN L TE< L, TRENESHR, , "YibXO-
ZLTIWDAER, (Zermelo-Frenkel set theory) 23 %, ZD7OdDSHEEF L LT, (HIK
AT LT W) T 2] 2HIFTEL,

2 KEDER, ER

set) &1, HHELHAEICEE 57, bODEEFNTH S, bOP1IHETTHLELEL
IollE, DOV OMHDEADLEZ D (2HEH),
“% A B, ... BEDXTTERT,

b

|

VEG A DEFETH S (ais an element of A) 2 L%, G5 € 2T
aeA (HHWVIE A>a)
&L,
"a 13 A IZBT S, , “a belongs to A7, “aisin A”, “a lies in A”
v, HoH0II

"AlZa 28T, , Tald AIZEENS, , “Aincludes a”, “A contains a”

LCantor &, 1874 fFICHE 47 THBEIREBEINZE L D BRI DICEEFET S 2 L) DiIH%ES5 272, 1878
FEOHL T, DODELHD “REX” OIE 1 W 1 WIETIT) 2 EZ2REL 7,
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AR 2.1 (B9% vs. 8FND) &8 (THFENS) ) E0I)RBZ, £HEEAZETD
(BEEVERICEENS) GHICblibns, TMHEZERTZ2DOERERI RV, ELT, ac A
oW TIE, TA IR a 288, Ta 3 AICEEND) LI RBZEILLT, Ta i3 AIE
T2 EWIHIRBLfEbRVEIICLELI), EVLIBERZEFSTVEABVCED, TAlZa
201, Tald AWCEEFNS ) LWwIHIERBIE, FBICEBAHLNTVWEDT, ZOFXETIX
FRICfE 2251 L 22\, m

a € ADKE (Ta ¥ ADEHETIEE ), Tl AES Vv, | oS 2Hw5 L
~(acA) £EIF3) 3
agd A (HBHWVIE AFa)

ERT,

Bl22 (BENZ QR,C) UTORFIEIR{fibNs T, HASXEITH5,

N Z HABRHEOES (TR TOHARBDES) L35, (HAEZ HKGET natural numbers
EWESS, Z DT n ICHKT %, )

7 2BBEROES LT 5, (FA VEETEZ Zahl (BEIVIE Zahlen) &WESDS, Z DIHX
FZICHET S, )

Q 2 HBHEARDEAR LT S, (ZDFLFIEF (quotient) DIAFD q ICHKELTWE 5L
VW, AR, EHBUIEEETZ N Z A rational numbers, irrational numbers & FEIENLS, Z
U (ratio) ICHIZRL TW 3, )

R ZHBREOEE L T 5, (2 IYEGET real numbers & MEEDY, Z OUHS T r ITHIKE
T 5, )

C 2R DOEG LT 5, (BHFELZIGEE T complex numbers & FESDY, Z DPHF ¢
WHRT 5, &E. EBHUT imaginary numbers EWFIEINLS, )

(M ET, WERHREFALLEIAL, AMIF 7 7V AERRKTHL LI ADBVWS (C i
& — nombre complexe), ZDFHETIZ, BEDHRKPHELICOWTIEMICHAT 285013 dH
FO LA, BA270DFEMC 5 WVICRITHR->TII W, )

B OESGZRTHHEN LTS 32 VWE I TH S, BTHAT 2 E2EGDS \ %
AT, R\Q £T5LHVES), m
Bl2.31€N, -1¢N, ~1€2,3¢Z 3cQn¢gQreR, "B gR “11Bi cC. n

EAL alZHLTH, ac A adAD, Z2EDEEFH>TVLDBKARTH 5,
BAAHAINIHITH DD, TREVEDOEZTD ) EwIHIDIE, TREV) OHHEZ-ED
LEWVWOTEASEITRD SN,

KRR 24 E£HEZERTLO, EH)VINFERFSTHRWITITEDR, EHIIKRLTF T, EHEIZ
INCFTRTZEDL 0, EEDELGREPHTRLZDT, HRE-EHTE2bIITIERVWDR
23, m

EE 2.5 THIFADEF > T3 EWVIHIDIE, HLADLDIZTHL T, ZUBEZTVWEES
WIET ARSI 0w 13105, THoTws ) LwiDLizin s, HlzZIEAALT—

EB L WX 2 T 1F,
(-1
= i (Zz —bg”)

TERTES (MRBHFET S Z EIFHHITE2), LarL, y BEEETH S (v € Q) 2o,
WHETHD (v e R\Q 2%V v ¢ Q) o, BIE (2016 5F 4 H) FTH> TR,
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(Mathematica Tl&, EulerGamma & > HZHI23 DWW TW T, fHISGELMEDTIRN NS, v =
0.5772156649---) L22L, WINTHEDEE > T T, Q PHEEELEEKROEADERIE
REWVI)DITTIERYL, EEZSNTVS, (FHDH) L, AHETH 20, HHETH %20,
%@6&w$®ﬁ%of%\ﬁ@ﬁé@®%é\ﬁﬁﬁé¢® BLVLIMEVBEZRTE R
biFTiEEy, ).

ER 2.6 HBE 3] THHEIN TS LIHIC, “ee A” 2 TAITJET % x1 (2 which belongs
toA— T 52 € A ZBHffiE LTH)) LHTDBELLLABLIILIED 5, HIAIE

"EED v € AITHLT, v€ B MRYHILD,

AT AEZED 2 I LT, z1& BIZET %,

DE)ICTHED T TH 52, BHEHIEPRE1IFLEOEHIZ, Wi R LIcZz)w)EFS Szl
NTHBES>7HAVH S, =

3 HFEHDHEF

EOEPHEL L, EWIH) I EREERT S, HLVv) Lw)oREHRTHS2ICEI b L
D, FIZIFBUZOWTOEFERD, TRENFEL ) L W) BRTIEZ L, MERFEL v v
IRBKTH L Z EIFHERBELAAVROLD LRV, 1+1=2¢t0wHiEAE2 Lo RTAX
Vo 141 & 21FHREZ2AATHLD, ZNOPRTEIFELC, L) ETHS,

~
[E§3J(%ﬁ®ﬁ%):0@%@Ak;BKHLT\ﬁ%

(%) Vi((re A=x € B)A(x € B=1x € A))

(HAFECTHS L MEED 2 LT, (1€ ABSiEreB) D (e BiubiErec A))
DO EE, AL BIFFEUVLDWEERL, A=B LRT,
(1) I35le & z2ff) &0 X DRI

Ve(r € A<z € B)

EbEIT 5,

L A=B DO&KE (A & BIBELLRBW) X, A# B T, )

EE: peqlld, p=9A(q=p) DILTHS, )
TX¥AbL [3] Tk, AL BPWEFELWVEIX

reEAsxeEB
DO OZ LRV, EFOTH LD, Vo’ DERINTVE EEZLIRNETH D,

K% 3.2 (& EWSEBOHE) LicHwrI L

A=B €& Ve(r € A<z € B)

2#&0(%@ﬁ)ﬁbot%ﬁﬁ%?%ﬁﬁﬁ%%bff%% WEEL o IFBARRAGE R 1 AT 52T
TRWDRED, HAFEICEERT 2 &L KIBICGEEOANEDL ORI > TL 9, ZOIZHARE TR NHRE
FTEBRICEINYT A F 2y 70 LNk,




DEIHETIELHZ, 22T L wIEEITIZ, EORPRD D Eid, HORDIK
DD Z L DRENFEMETHL (- - DIED D) LI T EE, ZNTEDADHE
2 ERT S (define) £ 2DDEKRIIAD LN TS, =

BOGHEDEFSERU L)% I LD D,
~

i 3.3 (REDHEFBRRIIAERZHRLT) LEICOVT, XKD LD,
(1) A=A

(2) A=B=B=A

3) A=BAB=C=A=C
N J

fEB EEOMEp ITNL T, pep THED2L, FED 2 1IN L TorcAecre ATH
H5DT, A=A
2ODEEDME p, g LT, peqhbllqgepThH6, FED 2 ITHL T,
reAecreB RO, reBesrecA WAL A=B%6Id B=A.
3ODMTEDMEp, ¢, r ICNLT,. peghroqgerkoldper THEILL, TED
WXL T, recAereBPO2rseBercC %ol 2e6As2reC. WXIZ A=B D
D2B=C%6l, A=C. n

4 KEORLA EESDERDLR)

Az THEAZERI PO IR, @) H 5,

4.1 EBREINRTEZTURDIAE NENER)

LHEOHEZ L FEZHANT, FEIN (braces) { } THATEGZEZTRD iDBdHs, Iz
L£HEDONERNESR & W55,
BIZIEAD, 1,232 TRTCOBERELTIEATHD L E,

A=1{1,2,3}

}.i%j_o
TROMATTT, MHFIFART, HEL TEHT I L b5, Pl

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

COFEHIF, EREVERICZZSIADLGHIC(EFSUNLZSO)ALWEEZ LICR S,
il Z ¥ N DHARBBEDELETHDL L%

N=1{1,23,---}
EEL I EDBL DS, 7 IFBEBBR E IS T H T,

Bl 41 A={1,23} LT2LE, 1cA LDPL4gA m

STFXAPMCHOHOTHS L) IT, HHEWER) RATCSELZRZ 2 M0EIEE -7 v, XD "TIWER
EE) bAKRTH 2, SHETEZATEIFIFRY:,



(RARIMER, BETIZA Y P T2 0%\, ) HEETIK, THEE D) 385 2L
DHDITK L TEIH ) BHEL S Lz vy, EEFEZBB 1L TOLALEZ S, #Hlz1Z

A= {7,

ZOXIICHEE HOLESIZ, BITES (singleton) EFFIXIL 51,
—MIZ, a & {a} FERELZDHDTH B,

R 4.2 (PIEN { } ERHEDER) M5 28NN R a &, a 21— DDEF LTS
Bty {a}, ZOEA {a} 21RO EODOEF LT LES {{a}}, - BHWVICHRLZ I EITE
=ELEI,

IOV TORDPT, HlIZIE, {(1+2) x3+4} x5+6] x7+8 DK%, HETOHK
HOBRIENZIRET 2701, (), {},[] ZEDFRIMEM S & &2 2 DI, INERYKD
Wik CH B, )W) Lo {} &, BEHEZRTHEN { } ZIEFAL 2w X ) ISR
HTh 5,

oz 25801, HETOMADOELEM 2R T 27010, G { } 2fibk w2
ST EZHBRVLL LRV, o

4.2 EROFHZELHTE (NENWER)

ZOEAIBT 270D 2R L THEAGEZERT LD AVRH S, TNE2HELED
WEIEZR & W),

(x IZD2WVWTD) §&fF P(x) 27z » 2 OEA%Z {2 | P(x)} TET,

BIZIE, ADY1 PR3 ITNOEABEEROEATHL I LR

A={z |z 3 1 E3UTOERE}
EERY, £/ B BMEfekofaTHsr Ll
B = {z|x 3%}

ERT,
{x| P(z)} DR DI, {a;P(2)} R {z: P(x)} TRIZILHH 5,

ETidz b))y XF2HCD, RODICE)BI) XFZ2E->THRLETH S, HIZIF
{r|zeRA2>0}={y|yeRAy>0}.
WNOUNEROF ZHITEEICH 5, HIAIL

{1,2,3} ={z|zeNAz<3}={2|2€ZN04<2<32}={z|z=1Ve=2Ve=3}.

RAMEE HLAONURERICLTY, SMENERICL TH, FHEIN (braces) { } Z2flio
TWB I EIHERELL ), { } BEGOERDNCO DN, BEZEERT HDITIIL
ERR I C

MEXRY (BB MZRIEEE) () 13 parénthesis, { } & braces, [ ] I brackets.

LZDBELHEZ DHEIT R,



BRBBES  £MD Pa)AQ(z) D& H ITHBRDEME A (and, H0) THAE LD TH 2
Sa. NZ2AVY THREELZLDH 5,

{z | P(x) ANQ(z)} = {z | P(x), Q(z)}.
HARN B2 51 % &

{1,2,3} = {z |2 1Z 1 L E3 AT O HARE}
={zr|reNA1<z <3}
={zr|reN1<z<3}.

ZE1 Po) 2 o ICBTEEME. f(o) Z 2 1220 TDHBHAE LT,
{y| Gz P()y=f2)} ={y| &% z PHFEL T (P(z) Ay = f(z))}

ZHIZ
{f(@) | P(2)}
EFHCIEDPIERICLITLIES B,

Bl 4.3 VA (H2HREDFH ER>Tw3 kI ) ok
{m| &% HAB n BEFELT m = n?)
% {02 neN) Lo b, EEARO%ES
{z|(GneZ)z=2n}

Z{2n|neZ} EHVLEDT S, n

TE2 {2|P@)AQ(x)} DB Pla) H, z€ A (ARDBES) DNTHIEHANRLH
5, ZOLE {z€ A|Qa)} EEL I DS,

{rlze ANQ2)} ={z e A[Q(x)}.
Bl 4.4 (TFFANTE>TWBH) 22 — 0 — 1 <0 27 TEHLEKOES,
{z|zlda?—2—-1<0 2R TEE} = {z| 2 BFEDD 2° -2 -1<0}
={z|reRAN—2-1<0}
={z |z 13T, 2* —2 -1 <0}

={z|zeR, 2> —z—1<0}
:{CBGR‘$2—ZB—1<O}

:{xeR 1_2\/5<x<1+2\/5}
(1-V5 1445
T )"



5 BRER, aFEns

-
EE 5.1 (BBRES, 80, 8FEnd) £46 A, BltowT
Ve(r € A=z € B)
DD DEE, TAIZ B OEBRES (subset) THS,, TAIX BIZEENSD,, "Bl

AZBE) Lwvn,
ACB (5w BDA)

ERT, ACBORE (TAR BI&ENZA v, , ~(ACB) 3. A¢ BHdwi3
BB A LT,

(BEJ)ACBH»D A4£BThHsbLZE, Alx BOEERPES (proper subset) TH 5 &
Vab

ACB  (HBVid B2A)

k %j‘o
N

Bl 5.2
{1} c {1,2}, {1,2}c{1,2,3}, {1,2,3} C{1,2 3,4}
CDEHImEE
{1} ¢ {1,2} ¢ {1,2,3} C {1,2,3,4}
EELZEDHD BOLEAED 1 <2<3 <4 kL LR,
NcZcQcRcC.
(2|2 BEZABYC {z |z B BU=ABYC {2z BEAK). =
EER 5.3 (C BFEULWEEZRT ) T CBRTIHMHT S X912,
A=B & (ACB)A(BCA).
A=BOBEL ACB EELZENHN I 2D THS (ZNIEAGETH ), HlAE
{1} c {1}, {1,2} c{1,2}, {1,2,3} C {1,2,3},

FWITNHETH S,

BOKRNTIE, a <b & b<alZRLTHZLARV: DEDEED a, b ITHL T, (a <
DA <a) lZTHD, —Ji

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

CORT, ClF, (<« TEELTQ) EHRORNNMET < LT3,
a=bDHEDL a<b EELILEDHD ) B (ZNEFELMETH L), PIAIF1<2,1<1
DELLHETH D,

ZDOEWTHL) M, BCA BSAZZNEN, BCA(H5WVIEBEA),BCALE
CVikEDI D 5, ZOVMEERMI L

A=B & (ACB)A(BCA.

THAUREREEH E D BT < Ao 7R TH B LI TV A48 (BRI L A\ s L LS ),
HOET 2 RS 0 & IE VA, =



/ﬁﬁ% 5.4 (EEDTEMFHROME) A B, C FMEBEOEALETZLEE, DT (1), (2), (3)\
DIK D 3T,
(1) AcC A
(2) (ACB)A(BCA)= A=B.
B) (ACcB)A(BCc(C)=AcCC.

DF D, VWO BLLEEFREROAMEZ- T, KX (2) DB ZODT, = % &
WWESHZ 725D B D D!

4) (AcB)AN(BCA A=B.

k(H CB)A(BCA) < )
(Cf. FEEDR/NBERICOWTIE,

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

SERA

(1)

BOMEp I LT, p=p ZEICETH L6, TED 2 ITNLT,. 2€ A= 0 c A
2 AC A

e B
o Bl

e rc ALGIIIRE ACB &V z€B.
ez €BLLIFMRE BCA LD ze A
W 21
Ve[(re A=zxe€B)AN(x € B=z€ A)]
DT E 72, WZIZ A= B.
B) fEED 2 ITHL T, v e Ao, KEACB XD zeB IHIKREBCC &P

reC. WZIZ
Ve(r € A=z € ()

DSEEHTE 7, wRIZ ACC.
(4) (2) 3 RLTHHDT, HzAtHTIUITRW(A=B%6IFACB A=B %56 BCA.
WZIZA=B %6I1X (ACB)A(BCA) YD, ),
FRFICEES 2 2 & b HIE S5,
A=B&eVe[re A=zrzeB)AN(r € B=xzc A)

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

(V) P(e) AQ(x) & (V) P(@) A (V) Q(a) &7,



6 Z=£EH

—ob b, Z2&EHw XD 13, AFFHE LTI EXD ) tEbhuhrbling
WA BEETIE, BERE2 ORI “BE 2EX DS, Z)VIEGIEOLERVIL
ICHERY %,

~

ILwHTH

EE 6.1 (BESR) HE 2 ObKLVEAZ ZEE SR (empty set) LML, ) L)l
%“(\‘i%‘j—o

DIEFXVvLTFD7 74 ¢ EMT 208 (BICE 72 & SXBIT 2 DIINEETH 5), HE
YT, TR IFETFO 0 ICHKT B 5 L,

GHE: TXAPMCE-oTIE, 0 @ LW FEEREHS, TEX T, 0 1 \emptyset, &
\3 \varnothing & A1 ¥ 5,

(} LI THEGEZRTEAVDH S (42213 LwiRETr0NnE, ZOHEET
D 7)),

72T 5 (empty) &0 B (MFE LTRIBABE?) MW, Bl A MBS
THBEE, TADEESTRETNE LVI T LE TARETRFIE, L2 LhH 2,

Rl 6.2 [ERDES AT L T, HEAITZ A DHTELETD S:

(1) 0 C A

ZDZE%E VHoTWw3 ) NZZWiZAs )W, GtHEZEZ - E3H 7590 ?
SERA £ A, B l2OWwT,

AcB € Vi(zeA=zeDB)

EEHBRL, BEDO 2 I LT, 20 3aThHhrro, xedl=>0c AIFETHS, D2
ZP0CA m

SEREDWEWTFANIZEAR ZEARBAEOEADOTTEALVIDZEDTVEA
TYH. FOIFHIZENZIF AU LR 2D TIE R \WE S S D,

AcB & (vzeA) zeB

EELZLELHERS, 2FD A DITRTDAUYN=IZ TBDODRXUN—THEH; E\V0IH) T
A LRI, REAELZOIEENT TACB) THhRLEEZLDDIITH S,

5 LE (1) ZAEWIT 512,
Veeld) z€A

ZRI RIS B, TE (ETHOR D T TRLALII) EEDTH 5H5, LI
BTEBEALIM?

TEKIZDEERDPL, BEL OLFhw, Thbbaocl 4% o IIHFEEL R,
T A NDOHIZEEERT D &, ZREDPORWT A ML TG, DA, 29 Thov
DEDLI, L) ZETHE, MIOTHLS D LEANZFE) LN 0DS, BEETIZI )
W EG TEBAK THELEHEAZ (BAS L, &MElT VIEZIWIERTH S, &
FHRT %), =

6—i1z Vo (P(x) = Q(z)) % (Vo : P(2)Q(x) LHSDTH-o7r6, Voa(r e A= 2 €B) 1, Vo:a¢€
AjxeB tbEITZ, EwHTLETHS,
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G P(x) Zii7ed o D1 OHFEL RV E &,

{x| P(z)} = 0.

() DHARXTH, 2027 o FEET 2009 xS i"?b)%f;bu.kbﬂ,
LIZH2DT, IRLTFY eV ATIE R, ZEAETHS I L2ANT 25461, THEZH
WEDBTPIRTBERbNS,

Bl 6.3 (BEATHDIIEDIA) A ={rcR|(WeR)z>y} tBELLE A=0ThH5
LR GTRE ),

A#D) EIRETEE, AICETS o WEET S, y=0+1 EBE, y I FE KT <y
Zhi’zd, ETAMADEEPL, x>y BWDVDETTHY, TNREFETHS, 2
WCA=0.m

Bl 6.4 (ZTIVN—DRIEFRE) 5457 2N — DR (74 L XDEH, 1995 4F) 13,
n >3 Zimlc THERDOHARE n 1220 T, HFENX 2" +y" = 2" OHARBIRIZHFEL 2\v, &
W) FIRTH S, 2FD

{(z,y,z,n) |[reN,ye N, zeNneNn>3 1" +y"=2"} =0

7 e —DREEMIZERELTWADITTH 3,

RECcHEH T2 RTET N ZEAT LD, A & B ICHHEOEENHELEL WA IX
ANB —@ &tﬁb i.) L%) /[:l&j&.; &.n/u&)tﬁb)&_ ANB ﬁ‘ [[:H;Etfl/)i mﬁ)gﬁﬂjj—
2L, RVHEOLLWILIZRDLTHA ),

RK 6.5 WUAXHIRI3HLILTHTES,
EHERTH S (Do ITHEITR 6 220DY),
FBHEATH 2 (ZNIFEBETRL b 3),

BT Tp 5613 qu ZAEWT 5 & 310, 5 fF p 27 THEEARITHET 50289 2,
ERFFEICR 622 ERL BT EITERL &9,

o TREEL
o L

7 Gt (MES]), LERD (B’ES)
Z¥TI13J VB (Venn diagram) %4 2 &, Zh L FKfIC
xR E ok A it E RO F AT, BV MITERD £T,
EE)DERENTIS,

T v, BEOESGOBBRERILL 2L DT, BRUCEEEIRATSH S5, ERECA TR, EAICH
FTEINADEL T2 Ve HAWT THELA, ZLERS, 2o THMY T I —, “C . imiEHLBREE
LALHHL, 22O TEGDOHEEZER L2, JOMYE T, M2itH%Z T 2854 %@m% o7
WHEEHWZOBARTH S, Tz VROREELT, &) EADMHENL kD L, Wi/l%{ﬁo‘f—yﬁiﬂ’]
RN ZRTOVHL (B, L) b5,
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-
EE 7.1 (EHES. HEHD) A BE2EALT S,

AUB:={z|ze€ A £%lZ x e B}
N
EBE, AUB z2 A & B DGEH (A0FEA, the union of two sets A and B) & % \» 13
£48 (sum) L5,
ANB:={z|xe€ AM»Dzec B}

EBZ, ANB % A &£ B OHBERS (3P D, the intersection of two sets A and B) &
k% LISRES LIS,

J
LIFLIFuz "™y 7 (cup)s ,Nn%Z "Xy 7 (cap)y tinits, a—k—Av 7 Frv 7
() ZHEERRS &R,

Bl 7.2 A={1,2,3}, B=1{2,3,4} £ T3 L &,
AUB=1{1,2,3,4}, AnB={2,3}m

M 1. A=1{1,2,3,4}, B=1{2,3,6,7},C ={3,4,5,6} £T5L &, (ANB)NC, AN(BNC),
AN(BUC), (ANB)UC ZKd X,

3 DL EDEEDIEIRT (H 5 VIFHIES) I22W» T,
ANBNC:=(AnB)NnC, ANnBNnCND:=((AnB)NnC)ND,---

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

DEHT, EVDHATEISFEAL T ZEICT B8, BN THHAT 2 X 9 1IcfEAHD D 3
DDT, EIVI)HEFETHEL THRICEAZET (ZHUIBITOWVT, at+b+c P atb+c+d
ZEZBHEELRALTH D), BIZIE4DDEAEDGG

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

e M
B 7.3 (1) (R#iEHl) AUB=BUA ANB=BNA.

(2) (FEEEHD Au(BUC)=(AUB)UC, AN(BNC)=(ANB)NC.

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

REER PO SHEALL KA. B S Ep NS, -
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8 =E&KAG, HES

-
TE 8.1 (EES, BES) A BrEALTLE,

{x|re ANz & B} (ZHUd {z e A|x¢g B} LHFHIT3)

% ADD B EBOEEES (52LIEHIC A L B OEEA) LR, A\B 52014
A— B T#&7:

A\B=A—-B:={z|zcANx ¢ B} ={recA|z ¢ B}.

LIFLIF, 2D SERTINREERDES X 2D, X ODFAWITHES A ITHL T,
X\NA%ZEZS, 29I LE, X\A%Z X IZBIT2% A DHES (complement) &MU,
Ac A TERT:

A°=CA:= X\A={recX|zgA}.

X 32&ES (total set), T=/N—2R (universe) 7 & EWEEN S,

J

(77 %Y " DPERYDEEHICH Z2DEN6, KU T2—=N—2,) 55 %d-)

EE 8.2 EEAD I L% “difference set” &, I oD FHOWTLESLEE L Do ITN L,
Z97 %L, E)EWE (BEROHEE) IS N AREEE VS L, 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” 7% & EFEE DI ED L 972, m

AZBRES X OFDESETEEE, EED v X ITXL T,
re A x & A

GEH: re Ao re X\A={y|lye X Nyg A} &z & A)
WZIZ AL BOBEERES X OETHRETHS L E

A\B={zx|z e ANz ¢gB}={x|ze€ ANz € B} =ANB"

EE 8.3 A DHifEGE A LEBELH LD, b D Ebhiv (2 DS & MHZM O
SEADHEUZR T IO T, fHbTIERLTEELWV?), BKRTZ)E->
W, A EFELADRECZDRITE, TOMETIE A 2o T X W (TPO TUIH &2
GNBHANICHEDELE)), =

R 8.4 (HME (PPIYALF—)) A L B OWHRE AAB 2 XX TED S,
AAB:={z|z€ AUBAz & ANB}.
D EERADIRD LD,
AAB =(AUB)\ (ANB)=(A\B)U(B\A).

A\ B, A, AANB 27 = VRZFETHETS2 2L,

13



9 EBEES

N
T 0.1 (EFNEERES) o L b HB5A6NEE S, IHEZEEL 7 (0,b) 2. a

LwAL 2w

L b DIBR X (an ordered pair) & WS, NP R OMEIZ DT,

(a,b) = (', 1) L oa=drb=V
LEERT B,

AL BVEATHZLEE, ADERL B OBEROIEFNO2MEE, A & B OEMREE
& (direct product) & % \WIETFHIL FE (Cartesian product) &Y, A x B TET:

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

CORBFUIFLIERD X ) Icidl I N 5,

L Ax B:={(a,b)|ac ANb€E B}.

J
(P DB THEA TV LD ROMERRINERFE N O—FTH 5, a & b WEBTRVES

b, AU EIBCEz2LED. EVIDITHS, )

Bl 9.2 (B vs ZTEASHBESR) WHFR (0,0) & EE {a,b) &DEOICHEET 2 4%

ARE SR
(,y)=(1,2) & zxz=1Ay=2
(1,2) # (2,1).
{z,y} ={1,2} e (@=1Ay=2)V(z=2Ay=1).
{1,2} ={2,1} =

EE 9.3 (BARMEIERM) ac c R, bR, a<bTHDEE, (a,b) THEM {zceR|a<z <
b} ZRT I EDVH DT TH LD, FH7Z T THMEFR (a,b) & PXMOD R0, XR%Z HL
THWI 2 Lk, SO L2700, 77 AT, HKHE {z eR |a <z <b}
ZRTIDIC ]a, b EVIHidEEHVS, 351
la,b[={z €R |a <z <b},
l[a,b={z €R|a <z <b},
la,b) ={r €eR|a<z <)} m
Bl 9.4 (ERBESDHI) A={1,2,3}, B={4,5} £T5¢LXE,
Ax B={(1,4),(1,5),(2,4),(2,5),(3,4),(3,5) }.
A={H2BEA TV AL—} B={WEgt a—v2A—7} LT3 ¢L &,
AxB={()BEA KGN, (DB EA, A=V A=T), (Fv T L WKIEH),
(RvTL, a—vA=7), (AL — KEg}), (AL —,a—rZA—7)}n
3O LEDOEEDER S FRICERT %,
Al XAQ Xoeee XA’H,:{(G/I?CLQ)"' Jan)|a/1 61417@26142,"‘ 7an€An}’
IREOELGDERZEZ S b H 5 (GRZHIVIL THroihR2),
Ax A%z A2 LEL, 3O EOEADLHEETH S,
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#1 9.5
R* =R xR={(z,y) |z €R,y R},

RP°=RxRxR={(z,9,2) | 7€ R,y c R,z € R} m
A BDELLD—JIDRBELRLGIX, Ax B I3ZEATH S,
AxO=0, OxB=0.

RX 9.6 EREESIIALY ) L5270 x LWIHIHUTRES—27 202007 8Z 5K
DIEDBHERL TR L), AL BOPEREATHS L E,

|Ax B = [A] x |B|

WY LD, TIT || ZEEGDERDEE 2T,
BIZIE. ED AXx B D22o0HITIE, €568 |A|=3,|B|=27T. |AxB|=6.m

R 9.7 (EFHOESHNER) BROEATHDO T ¥ A b Tld, P
(2) (a,0) := {{a},{a,b}}
ICEDEET S 2 LWL (Kuratowski 2RO 7 ED), TIEET 5 LiE»IC
(a,b) = (d,V) o a=dAb=V
DD D, Lo, THUEEAR%0,1,2,3, ... &
0=0, 1={0}, 2={0,{0}}, ..., n+1l=nU{n},

EERTHEDOERL L9 &, —DOONEE, HEICEE R\, EEZLIXRETHAH, EBE H
ERSNEs

(a,b) :== {{{a}, 0}, {{0}}}
DEINICERINEZZELHo- L, flicd

(CL, b) = {{b}v {a’ b}}v

(a,b) == {a,{a,b}}

HE. A RERDITRETH S (5 L), BEERIIC (2) BDIELLEREZRVADEL,
| ]

10 ~NF¥ES (BEES)

EHATNLT, ADTXRTOETEE (0 A BHEZED) 50286 (MoEHbo2
HROEE) . ADBEES (the power set of A) EFFX, Pow(A), 24 EFH L, BRI TR¥
Ffry FESZEILT S,

Pow(A) =2%:={B|BC A} = {B| Bl1Z ADWIEE}.

SFEICHABE CDXICERT LI ENHD I T (DRICZIERTI2DITIEH Y FXA), ZOEHRE
BHALEEGA. 0Cc1lc2c3C--- 2 0ele2e3ec--- brortBEREUNT2TLEY, HHO0C1
hEIM?EFBhoNS Ty ARlE,) EBuwET, 21T ™Noly B2 30N E., TER
EDFEHIZE I T2 2 LEMING L, EIH Lo R0WhEZIALTL X,
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#l 10.1 A=0 DL ZE,
Pow(A) =24 = {0} .

A={a} DL Z,
Pow(A) =2 = {0, {a}}.
A={a,b} DEZ,
Pow(A) =24 = {0, {a}, {b},{a,b}}.
A={a,bc} DEZE,

Pow(A) = 24 = {0, {a}, {b},{c},{a,b},{b,c},{c,a},{a,b,c}}.
b a, b c DFIZHELOHDDBH25G5HIELY, =

RK 102 a Db P a® 1F, WFET(b=2 DL ZFX “asquare”, b=2 D& ZiL “a cube”, D
£ BRF AT H B TFNLE) “a to the b-th power” LFEE N5, y= 2> &) B
power function (FEEIE) EMHEN S, T, = “power” EHA S LRV, =

— AR 2 n HOBEED S 2 BHEA A IS LT, Pow(A) & 2" oEEE >, C
DT EIFREICHERTH B,
RS A IS LTS, ADRIEEZEZ 5,

11 &E&HPFELWE, EFEN3 2 EDEEHH

BT, Yz vKZEHWTEZL, 22T, Yz VKIZSEZIZiZ R 00E, 2T
WMLUTHIHHICIE RS RV, LWwWIHIRY U RAZES,

LOEVELVWI EZIHTESL L) ICRD I LR ARFALHETH S, EERICM) &, XD K
IICTIUE A =B %K 3,

(a) Va(z € A=z € B) ZitH] ¥ 5, AHOEFSHLIZ v e AL T35, UMEmZEHLT T
Vo T, RRIC TRz e By &3 D0HNR RS —

(b) Va(zr € B=>z € A) ZitH ¥ %, GEHOEZHLIZ 'z e BET5,1 T, &BEIZ TR
WCaxeAy 95,

12 U, N, ¢ Diil=9 &8
ROmEIE, BN 4] Z22FIC L7 (TTICHHL DD EFEN TV 2D, £LOHTAHK),
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-

-

mRE 12.1 DIF. X 28fEA. A B, C 32083 EALT 5,

(1) ANA=A AUA = A (F%H, X¥EMH).

(2) ANB=BNA, AUB = BUA (5Hafi).

(3) (ANB)NC=AN(BNC), (AUB)UC =AU (BUCQ) (fi&fh).

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

(5) ANA°=0, AU A° = X.

6) (AUB)NC = (ANC)U(BNC), (ANB)UC = (AUC)N(BUC) (rELH).
(7) (AUB)N A=A, (ANB)UA=A (TIUH).

(8) (AUB) = A°N B¢, (AN B)° = A°U B¢ (de Morgran fit).

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

SEER U, N, ¢ DERE EmBOERIC X 5,

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

(8

(9

) pPAP=p,pVp=pIl&d,

) PAG=qAp, pVag=qVpIlkd,

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

) pANF=F pVF=p pAT=p,pvVT=TIZL %,

) pA—p=F(FER), pv-p=T b)) Ik 5,

) VO AT=@AT)VI(gAT), (DA VTr=(pPVr)A(gVr)IZX b,
) V@) Ap=p, (PAQVp=pITki,

) ~(pVq) = (=p)A(=p), ~(pAq) = (—p) V (-p) L2,
B Z XA DEXDFEHIZRD X ) 12T 5,

-
TEED z 1T L T,

re(AUB) < -(x e AUB)
& o(re AVa € B)
& —(x € A)AN—(x € B)
sSrecA°Nx e B°
S e AN B°

K@i&: (AU B)¢ = A°N B

) (A ANB =A< AC B DilH)

17



—fIZ ANB C ADIRY D (CEED 2 IKRNL T, 2 € ANB £3%L, x € ANz € B.
Filcx € A WZIT ANBC A), WA ANB=A& ACANB THH06, AC ANB
& AC B ZAFHATIUTR W,

(=) ACANB LRET S, M ANBC B ThHdHh6, ACB.
()ACB ERET S, FED 2 ITNL T 2€eALT2LE, ACBTHEDH z€B.
T €ANTEBPRNEDDT e ANB. WAITACANB

(% AUB=B & AC B OitH) #iEEFMRICL CEEHT 2 2 L b TE 505 Hit%
AL T

AUB=B & (AUB)"=B°
& (AN Be=B°
& BEC A
& ACB.

ThHsr01r6, AUB=B< ACB. =

APl 3] DME 3.28 1I2HHHDT, LD 121 IZA> TRV D,

(1) A\A=0.
L A\A=ANAc=0.

(2) A\ND=A, 0\ A=0.
CA\G=ANP = ANX = A 0\ A=0n A =0,

(4) ANBC A, AC AUB
TpAg=p L p=pVqglIORICETH SN,

(5) AnB C AUB.
(4 £ TACBABCC=ACC) b,

HRRE 3] O 330 1ICH 2 DT, Lofmd 121 ITA->TwRn»b D,

(2) AcC»>BcCcC ThtuF, AUBCC Th 2,
cx € AUB ETBE,. x € AV € B, HiZEDHEG., ACC 26 x e C. BEDGE
BcOd»ozxzelC. WFU¥ k2 C. WAl AUBCC.

B) CCA»DCCBTHUT, CCANB TH5,
cxeC ETBE. CCcCAEYDzeA F1-CCcBEY)zeB W2z eANB. ®
212 C Cc AN B.

(5) AN(BUC) = (A\ B)N(A\C), A\ (BNC) = (A\ B)U(A\C).
A\ (BUC)=AN(BUC)*=AN(B°NC) = (ANB)N(ANC) = (A\ B)N(A\C),
A\(BNC)=AN(BNC)*=AN(B°UC*) = (ANB)U(ANC) =(A\B)U(A\ ).

ROEMIZIFFICRA LN S, (ZUT LD 6T, EHDFHHEZ L Th L ARITH > T
WRWI EDRS W, RETDEEEZ L TV, 3R> TZDOYTiEtlHZE W), T2 v
MEfOTEREEZELZD LT3, )

IR D72 DICZ ) LT 2D TI, T2 VHIGFHHIZR S BVWEF>Tw50T, HE—-HLTw
BBEYyaEnz )T (EK),
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-
Rl 12.2 A, B G X OWMAEATH L L E, XD (1), (2) BIRY LD, (A, B IF
X 2R EGLEZLL LEOMELALT D, )

(1) ANB=0 < AcCB-

(2) AUB=X & A°CB.
N )

FlEEAR

(1) £TEMNPC>TAHRSL, ANB=0=AC B DitH: ANB=0 L{IRET S, v € A%
LPERBD 2 12 LT, bLreB th2E ANB=0ICFETHDT, v B ®AIC
AC Be.
ACB = ANB=0 DitH: AcCc B° ERET %, ANB =0 2HEHETRTD, b
LY ANB#0D LRETE L, (r)z€e AN eB. ze A LRENPS ve B T7%bb
r¢€ B TNEFETHDL, WA ANB=0.

RIZFERE T L TH & 9,

ANB=10 = ((Jz)r € ANB)

(
—(Jzx(x € ANz € B))
(Vz) (=(x € A)V =(x € B))
(Vz) (=(x € A) vV € BY)
(Vz)(x € A= x € BY)

A C B-.

t 00T

(2) (1) EFBRICFEHT 2 2 L bR 22, 22Tl (1) 2R L CEEHT 5,

AUB=X & (AUB)=X°
(AN (B°) =1
A° C (BY®
A°C Bm

Tt o0

B 2. (1) fdE 12.2 (2) ZEEGEYIE K, (2) Ml 12.2 (2) T, amd 12.2 (1) ZEE0e X,

13 H£8k&

(FZFETIE, BRIFHLFEUCG#28HA L T, WJEEYDOESD 6 R 28461 {A, [ ne N} L
b, 20 EERBICHHL T, Z20RBRICBRDOGEZHHT 2 50321230
DT VLrb Lk, )

WEDELHTHL2HEA, DFVELGOEAD I L 2EANE (a family of sets) &9,
(ZD5E% T3 EEIC, BHREVIE, MZHLT020b2DI5WDT, Tk LwIHE
x’%@? BOROYIHE VW) BERZMI I LDHH 5, )
IFAES

A={{1},{1,2,3}}

V35 EFEHPLTORWLHEZHi-TLE>INE, AEE W) DX, BAEZ MM > THSHNMNIT
N3, LWwIHEKTT,
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X, 2 DS {1} & {1,2,3} o R IELRIETH S,
FEHBR AR LT, M (A0 UA, 8T NADPERTE %,

JA={z| (@A € Az e A},

(A= {x| (VA€ Az € A},
AL BPELGT, A={A,B} DL E

JA=AUB, [A=ANB
ThHhs, BIZIFA={{1},{1,2,3}} DL Z,
JA={1}u{1,2,3} ={1,2,3},

A= {1}n{1.23}={1}.
ADERMEDES Ay, Ay, -, A, S5 BEEEA={A], Ay, A) THDEHE,

UA:OAk: U Av=4u04U---u4,
k=1

1<k<n

ﬂA:ﬁAk: ] 4r=AiNnAn-nNA,
k=1

1<k<n

HA:ﬁAk: [T Avi=Arx Ay x - x A,
k=1

1<k<n

NS5, DIOIHRAEREVI)SEZRBHITSERZHE D 20v0d Lk,
IERAE DEAD S 4 2 HBAHBIC LT, M, @iy, ERIERETE %,

BRE TR, B2 AREOEERICOVTR THYIL TH 51,
EEOHARB n 1T LT, £H A, BWEEF->T03LET5, ZDLE, A:={A4,|neN}
LB E. ZoM, iz

UA:GAn:UAn::{x|(EInEN)x€An}7

neN

ﬂA:ﬁAn:mAn::{x|(Vn€N)x€An}7

neN

HAn:{(alﬂa%”'7an7"')|(vn€N> a’neAn}
n=1

(ar, a9, ap,-) DREBD - PEIKRTH 2, THUTOWTIEIRT S (FHET 51K
ARV EB DT, BIEZDESZ LD L) ITHRICERT B, tWwWIHZETHhb, —5T
FLOBLLEREHCS, ),

VAMIE S I TRITE TEAT]) LB THRGI LILR 200 ? @#hTe TXREHENE) L) ot Tk
5DT, ZOMBEHLTE S0,
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~ DA ~

BTHWELSE N Z2INTEEG LT IERTEOEREZ TS, Ve AITH LT, £H A, &
FoTVwBETE, Ai={A\},, £TBLE,

UA:UA,\::{:E|(EI)\€A)J:€A/\}>

AEA

A= [)Ar={z|(VAeA) z e A},

AEA

ERE [[A=][[ A covTididdz,
AEA

\_ Y,
EHBEOMES, BT OWTEOLENZ H T 50, fHIcg»r32EE LT

fERDOARB no IKHLT A, C | J A, Fi2 A c A

neN neN
fERDEAR ng IWHLT A, D[ An FIZ 4D () A.
neN neN

B 3. bz &ZEFHY L,

B 13.1 (1) AT (A dwen 25 (Vn € N) A, C Apy 2WRT ARSI, (A= A TH

. neN
Z ENY,
(2) AW {Autnen 28 (Yn € N) A, D Ay 72T %618, (A, = A ThB L%
neN
T
(fR)

(1) feEIc kD (vn € N) Ay C A, DGEHHTE %5, WZIZ 2z € A %61E, (Vn € N)
xe&r@ime(]Ap@KKAJCFL%&@:rL%CAJM%%@T%%#%\

Al = ﬂAn

neN

(2) FEIC XD (VWn e N) Ay D A, DEITE 2, v e (JA, £F5, E#ID (neN)

neN neN neN

neN
neN neN
5. (JAn =4, m

neN
%é\ﬁ% {An}neN 75§$§J§l0:i§ﬂﬂb‘fbl( =1 (Al CA,C---CA,C An+1 C ) D U A,
N %/El\ﬁ/;i {An}neN ﬁ§$‘§)§0:?}ﬁ9\bfb)< =1 (Al D) AQ DD An D) An+1 D ) D ﬂ An
DEBIZHIT LI,

Bl 13.2 (1) fFEEOHAE n ITHL T, A, = (—1/n,1/n) ={zeR|-1/n<z<1/n} &
BLLEE,

(%) () 4. = {0}
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(2) FEEOHARE n ITRHLT, A, :=(-n,n)={z€eR|-n<z<n} LB LE,

o) )=
n=1
AP A BRI, BRI OBHEELTPIVFATADAEBZHEN L TE S,
TINFXTFTADLNH
[(Va >0) (Vb>0) (In € N) na > b. j

(CofmdElk, XDfERE (Ve>0) (GneN)n>c EAETHZD, AV FNZEELT
LFOBTRZATESZLILT S, 2O—RHGICHEZ 2aEOFEIIZFILFEREHE L v, B
RKEFERbCIE, B2 2 KRB THOARNT) TSI NS, )
alEEA
1) () zef{0}tTsL 2=0FEDneNIZHNLT, -1/n<0<1/n THHNPD,
2(=0) € Ay WAIZ z €[] An.
n=1
(i) = € ﬂAn ETHE MEEDneNIZHNLT, z€A,. WA |z|<1/n. 2DEZE
n=1
r=0ZHEHETHEHT S, bLb 2 #£0 LIRETSE, |2 >0 RIITT LT R
TADRELE D
(AN eN) Nlz| >1
T5L | >%. CNBFIETH D, WAL 2 =0 ThbE z e {0},
(i), (ii) 225 (1) DKL D 3L,

(2)
(i) (VneN) A, CRTH2H5, | A, CRIEWSLTH 2,

neN
(i) VeeR &£§ 5, PAVXFATRAORNENS, (GneN)n-1>|z|. Az 4, W
A2l xe UAn' WZIZR C UA"'

neN neN

(i), (ii) 225 (2) DK D 7D, =

P 4. A (A }wey OBDHES | A, S5THS () A, DEREZ T,

neN eN

B 5. {Apben ZEAKET L X, BT (1),(2) 2754,

m(ﬂmy:Umm

neN neN

3

B (LJ/%)C::(]<A2>

neN neN
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B 6. {A}uen EEARETZLE, BTD(1),(2) 254,

(1) (vneN) (VmeN)n<m = A, C A, 551E, [ A, = Ay

neN

(2) (WneN) (VmeN)n<m = A, DA, 55618, A, = A

neN

B 7. RogHaic (A, () A 2k X,

neN neN

D) A= (—m2) @ A=[-13] G)Au=(-nn) 4 A, =[-nn]
(5) A= (~tn)  (6) A= (0.2) () A=[0.2] (8) A= (13-
(9) A, = [n,2n]
(HOHD AT 7AA"FOEEHEN 5] bRT, NFZMYIALZ %252 X, )
A [OREE
BE 1

ANB=1{2,3) ThHzh5 (ANB)NC=1{231N{3,4,5,6} = {3},

BNC=1{3,6) THzahs AN(BNC)={1,2,3,4}n{3,6} = {3},

BUC ={2,3,4,5,6,7} Th2h»6 AN(BUC)={1,2,3,41n{2,3,4,5,6,7} = {2,3,4},
ANB=1{23) TH2H»5 (ANB)UC ={2,3U{3,4,5,6) = {2,3,4,5,6}.m

R 2.

(1) (=) AUB =X ERET S, TED 2 € A°IZDO0VWT, 2 € X =AUB ThHIh 56,

r€AFE e BYHDED, L LarcAtTBErcARFETEIDLE, x€B
DR LD, W RIT A° C B.
(<) A°C B ERET S, EED r € X ITHLT, v € A £%1F 2 € A° DI D23,
re A DA, IRE A°C B &) xe BYBRYIED, WAIKDNIC xr e AVe e B, T
bbb e AUBDBHRDILD, WAIZ X C AUB. WiREDAER X D AUB 1ZD
IR D ZODT, X = AUB.

ANB=1 (AN B) = (°
(AU (BY) = X
ACC <Bc)c

A°C Bm

(R A
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R 3.

(1) no IFHAKT, 2 € A, PRVEDET S, CDEE, (GneN)ze A, BWRLTZD
T oze A, wric 4, c 4.

neN neN

(2) no WHAKT, v € (A, KD EDETZ, TOLE EROEAE n ITHL T,
neN
v €A, BIRDIODT, FHZ z € Ay WAIC Ay D[ Ay m

neN

RE 4.

Udn={z1GneNzeca}, (NA={z|(neN)zcA,}m

neN neN

BRE 5.

(1) fEED 2 I LT

<(0e) - (<(0n)

- ((VneN) zeA,)
(In e N)=(z € A,)
(Gn e N)x € A7,

re @)

neN

r ¢

DY SLOD T,

(ﬂ%y=UMﬂ

neN neN

S (VRS I Y (VRS )

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

re o)

neN

(2) fEED 2z IR LT

I

DK D LD DT,

<U An>c =) (4) =

neN neN
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fi#
(1)

(2)

% 6.
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{z | P(z)} = P(z) DR D D &9 7 = BEDEL.
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C.l1 &s U

ANB=0ThHrEtE, AUBDZLE%Z AUB £EL ZLEDH 5,
Ay, oo, A, ITRIL T,
AinA; =0 (i#7)

POV DEE, AjU---UA, Z A U---UA, EEL,

26
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FHUZO B VE L EZONDS, HEHHITEPALEDED, HRAD S 2RO 76, FiE
o, FFHZEMHWZ 5, )
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