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3.1 REUHIC

BAECEWT, FALVIBEEFEIHEHL LD TH %, Cantor (Georg Ferdinand
Ludwig Philipp Cantor, 1845-1918) 2334 A =7 CTh %', HFAimd (GwBl & FRIC) BEIC
WO ) DIFFHEEL LR DEL WA, I I TIERINEFDOFTIEL L Cohtim ( TEMLRES
imy  (naive set theory)) DEtHHZ T 5,

FHTRVESRLTHNZ X -7 — P2 LT L, TABNESH, , 'Y/LbXO-
ZLoTIDAEZR ) (Zermelo-Frenkel set theory) 23d %, ZD7oD5EEFL LT, (BIE
HBIAT L0 25k 2] 2H 1P TE <,

3.2 KREBDER, EXR
&S (set) &, HFHLWMEICEE 57, bODEEFNTH S, bOP1IHETTHLELEL

B, 623, bOVOMOES (BT 222EE) bER 5,
H£EH5% A B, ... REDXFTET,
FA
FHEAILETI2LDE, A DEED D VIITT LS, JEEETIE element, & % >3 member
EMEEN G,

KK 3.1 BE2ETHD, EIHI0IIXFR2ESTHRWVIZTED, E£H5IIAALTFC, BEIZ
INCFTRT ZEDL W, BEDEELEDPHTRLDT, HE-HTE2bIITIERVDR
2, m

a WG A DEFETH % (ais an element of A) 2 &2, il5 € ZHWT
aeA (HHWIE A>a)
&L,
"a 13 A IZBT S, , “a belongs to A7, “aisin A”, “a lies in A”
EE D). HBIF

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

LCantor (&, 1874 FICH A7 THBEBPIREM LI D DI 0IE S FEAETL L) DifHEE 272, 1878
EDOFXT, ZODEED “REI” OHEZE 10 1 W)ETIT) 2 2B L 7%,
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EHEI.

R 3.2 (B9% vs. 8FN3) &80, (T&8Fhs,) ) b )RR, £EVEEZED
(EOVEAICEEND) Babfibng, MELZRFAT20RE AV, ELT acA
IZOWTIE, TAIZ a 2881, Tl AILEENS) EVIRBIZEELT, Tald AIE
T2 EWI)ERBELPfEDLRGEIICLE), EVIERZFR>TRI A2 TA T«
ZEt, Tald AICEENS) LI R, FEBICR b TWL 20T (HKEOLG. I
TN LI ICRHRICI FIELRIAPMbN ), BOICHNE I L2BI0\», 207D,
CORETERICHMZZELL 2w, o

a € ADHE (Ta B ADEETIERV, | TalFAIES RV, wHOGSZHWS L
—(a€A) EFITS) I
adg A (HBWVIE AFa)

LY,

Bl 3.3@BEN,Z QR,C) UToil53ER{fibs T, HRALZNETH S,

N %z HABEERDOES (TRXTOHARKDES) L T2, (HARE % JEFET natural numbers
EWEED, Z DT n ICHKT 5, )

7 2B DES LT 5, (FA VEETHEZ Zahl (HEIEIE Zahlen) LEWERDY, Z DUHX
FZIThkT 5, )

Q 2B EARDELS LT S, (ZDFELFIERE (quotient) DIAXFD q ICHKELTWwE 5 L
V, BB, EHEUIEEETF N F N rational numbers, irrational numbers & MEENS, Z
U (ratio) ICHZRL TW 3, )

R ZHE2EDOELR LT 5, (FE8Z IEFET real numbers & MR8, Z DUENF v ITHIE
T 5, )

C 2HEBEHOES LT 5, (BHFELZIFET complex numbers & MDY, Z DT ¢
WCHISRT %, &, BEUE imaginary numbers & M5, )

(M T, BEERREECLEZAD, AMF7 7V REBERETHI LI ADB VDS (C &
& — nombre complexe), Z DiHEETIE, BEDHKPHELICOWTIEMICHHAT 28513 6H
EFD LAV, BA570DFEM C 5 WVICRITH-TII W, )

IR ERDOELSZ B TERNZTEST I HVE ) TH D, BTHWT 2 2L \ %
AT, R\Q £T2LRVWES), m

fl341eN, -1¢N, -1€Z 3¢2 3cQr¢gQ reR, "B gR 18 c C (27
Ui BESOAM E T %, m

EAZ alZNLTH, ac A adAD, Z2EDEEF>TVLDBKHERETH 5,
BN INEHTHZD, TREOCEDOEEFD ) L»IHDIE, TRE V) OFEENIF- D
LEWOTESLIZRD SN,

EE 3.5 THIPHIDEEF > T3, L W0IHDIF, HLADBDIZH LT, ZNBEZTVLEE
WIETADEI 0D T3 8I2005% ), TTTICH>TWwS ] LD L idE L%, HlzZI3A
A= EMFITN D HE v 12,

(]
7= Ju, (Zrlog”)



TIEFRCTED (ZOMBIBEET 2 2 L IFFAWITES), L L, v BWEHEETHZ (v € Q)
D, WHETHS (e R\Q 2%D v ¢ Q) ., BE (20164F 4 H) £ THP>T07i
v, (Mathematica Tld, EulerGamma & > #H([23 DWW TW T, fEHIGELUES RS 1 5,
v = 05772156649 ---) L L. Q PHMHEREDELELGDERVIERLE VI DT TIERVLDT,
YEQ THEINZE)THRVDEEF-S> TS, EEZLNTV5, »

ER 3.6 BB 3] THHEEINTW S L)L, XHicBing e e A 2 TAIET % =)
(z which belongs to A — #4512 € A ZBffiffi & LTI ) LT DINMELRGEDILIFL
EH 2, BIZIE

"EED 2c AIKRLT, v€ B PHDILD,
B
TAICE T 2D 2 I LT, 213 BITET %,
H B0
"A DIEEDEZE x I LT, z X BIZET 5

DEICHEDITTH %2, FHEAGHPRATIFALEDOEIZ, MIDARLICZIWIHIFHE A2
NTHEBSS>TRIADVH 5,

DT TESHTRE2DD: e RZ TROEE z), " ROEE vy, "FEB oy Ll 2> 0
Z TIEO¥ ) L3, =

3.3 BDHEE

HAEMPEL VL, L) I EREERTE, FHLv) L) OREHTHS2ICEIY L L
2O, HIZIFBICOWTOERD, TREIFE LU LI EKTIEZR L, MEREL V) v
AREKTH L Z EIFERELAEAVBROLDB LR, 1+41=2¢t0wiEA2 Lo RTAX
Vo 141 L 2BERZATHID, ZNOVPETEIIFEL, LWwWHZETHD,

4 p
EE 3.7 (EBDHEEF) —>0HEAH A L BItRL T, E

(%) Ve((re A=xe€B)AN(x € B=z€ A))

(HAZETEL L MEED 2 I LT, (zec ARSIEreB) D (zeBubidzec A))
WROEOEE, AL BRIFELWEERL, A=B LR,
(f) FEdm & z2fli) &, kDRI

Ve(r € A& v € B)

EHEFIT 5,

L A=B DHKE (At BIRFELLRBW) X, A+# B TET, )

(HEE: pesqgltld. p=AN(g=p) DI LTHS, )
TEAL 3] TIE, AL BPWELWVWER

rcAsxeB

DBEDIEDT L), EEVTHEH, Vo’ DEABINTVEEEZLRETH 5,

BENENE Do it % T 2MENRS 201 TH 5, Tk o IXBRARLHZ 1 AT LI TRVWO L
. AARFEICERT 2 LEEHO ANEL ORI >TLE), ZOMWIHRETEENHRZ T 2BICAI v
T4 Fx Xy I Lk,




K% 3.8 (& EWSHEOWER) LicHwrLI L2

A=p ¥« Ve(r € A& x € B)

DEHICHETIEbH 2, 22 TE LI, ZoRpUkD o 2 L1d, HORHIK
DD EDBEATZEMETH S (- BIRDIED) Ev) el ZNTLEORDEIKE
ZET D (define) £\ 2O0DEHEAD SN TS, =

BOGHEDOHEZERL &) %2 LD LD,

-
i 3.9 (REDHEBRRIIAMERZHRLT) LEICOVT, XKD LD,
(1) A=A

(2) A=B=B=A

(8) A=BAB=C=A=C
N )
iR EEOMEp IKNL T, pep THEPH, FED 2 1IN LTre Asre ATH
H5DT, A=A.

2ODIEEDME p, ¢ KL T, peq il qepTHLILS, TED 2 ITXHL T,
rcAsreB R, reBercA WAL A=B %5613 B=A.

3ODEEDMEp, ¢, 7 KNLT, pegdrOgerkollper THI0H, (LED
LT, reAderseBPOrsceBercC %ol 2c6Aes2eC. WAL A=B D
DB=C%6IE, A=C. nm

3.4 EADERLA (EEDEEDLA)
REHCTHEAZRTRY HI2ik, WY H 5,

3.4.1 EREINTESUNRDZIFE (NENER)

EEDBEELZHEEZWART (D2 L 21X, TRYI-T), G (braces) { } THA TH
BERITRDEDRH L, TNEZEAONERNTER L FESS,
BZIEAD, 1,232 TXRTCOBEELTLIEATHD L E,

A=1{1,2,3}

ERT,
WHROWARSTT, HEFIIAMT, EELTRTILHRD S, FIZIE

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

COESHIE, BEPMRICSSAD2GEIC (FHSUNLCO) PLESEZ LITR 3,
PIZIE N DPHRBEROREETHL I L%

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

EFHC T EDBL VR, C 7 IBBEIR EEH S T H AT D3 e,

SFXAMCHHCTH L L), DHERER) RATEEZREA 2MEIIE -7 v, KIHD TWAUNE
# bFAMKTHZ, FHETEZATETIER Y,




#1310 A={1,2,3} L92LE 1cA L2L4igdA m

(REHINETE, TR A Y 152 L0 %0, ) AMETR. TRE D 385K (2 L)
Db D! ﬁLftwﬁs‘;@%Ln&u@\ﬁmi%$@1Mtf@%é@%zaomzw
A={T}.

ZOXIICHEE 1 HOESIZ, BITES (singleton) EFFIXIL 51,
—MIZ, a & {a} IFEREZDHDTH B,

R 3.11 (hiE { ) ERLDER) M2H 284N AENR a L, a 7 —DDHEHKLT
L84 {a), ZD%EE {a} 2LV EODEEL TEEE {{a}), - BHVICHEEZ LI
FEELEI,

Bz TORDHFT, WZ“Hu+®x3+gx5+@x7+8®;5&\ﬁ%%@%
HOBRNAN ZIRET 572012, (), {}, [] REDFHIMEM S 2 L23H 5 DI, INERUKD
Wik Th oM, % 7“?&%@{}k\ A%%?$E%{}%wﬂb&mi7 B
%Tb%

GrRHVIEEE, HEFOMAEOERIAN 2R T 272012, FiEIK { } 2fibiwnw s

ﬁ%m FL S LA (29 LAavE {(1+2) x 3+4} D X 9 Rk hmBukIc 7
%, 13 72D {13} DD, ), =

EE 3.12 HFEETHCTH 22T TEA T2 Lk GEHZ RO S L &, MeR
iz L TR RO RE VD T),

A:{a17a27"' 7an}

LB EE
Ve(re A r=aVr=aV- -VI=a,)

DD ND, =

3.42 ERORMHZELHTE (NBNER)

ZORBIET 27 0DMETFRMEZEH L TRAZEERET LV IRH 5, Znzs
DHNAHERE E V),

(2 122V TD) & P(x) 217§ v 2EFEOHEEZ {z | P(x)} TR,

PIZIE. AD1BE3UTOARBEROEATHL I L%

A={z|z 13 1L 3 UTOHERE]
L£T, £/ B y¥MERekofELETHL I LR
B = {z |z 13M8%}

LT,
{z | P(z)} Db IZ, {z;P(x)} P {z: P(x)} TRITZLbH 5B, (ZDFHEETIE, B
HOGFICHALE T | ZEH LIt )

ETidz LI FEEHCEDS, RbDICEI I XFEBE->THRLTH S, HlAIR
{zr|zeRA2>0}={y|yeRAy>0}.

WNENERDE S IEERICH 5, HlziF

{1,283 ={z|zeNAz<3}={z|zcZN04<z <32 ={z|z=1Ve=2Vz=23}.

LZDBEELHEAZMEIR 0,



RAEE FAONURERICLTH, IMERERICL TH, I (braces) { } 2>
TWB I EICHEEL LY, { } BEGOEERMICH DN S, BEEZERT DI
T} M,

MXRY (B MZRIEEE) ( ) | parénthesis, { } & braces, [ ] & brackets.

BREBEEA KD Pa) AQ(x) DX I ITHEEDEMZ A (and, 22D) THAL LD TH
258, NEAVS , THEELILEDRDH S,

{z | P(z) ANQ(2)} = {x | P(x), Q(x)}.
BN Zaplz o5 &

{1,2,3} = {z |z 1 DL E3 U D FAARE}
={zr|reNA1<zx <3}
={z|zeN1<xz<3}.

MR T RIS A V2B T T, ADHDBWVIE D) 29 2 EITT 5,

D
FEONUWRBICIZ, X {fibhd LR B 29dH 2,

ZE1 Po) % o ICBATAEME. flo) Z 2 2020 TDHBAE LT,
(0] (e P@) y = f@)} = {y| 53 2 BHEELT (P() Ay = 1)}

Z HZ
{f(z)| P(z)}
EFESZEDIEFICLIFLIED B,

Bl 3.13 (ARHMZOHBEBICOERNBZH) VB (H2HRBOVTTE%>Tw5 K9 %H)
DAk
{m| &28B%8 n BELELT m=n’}

% {n?|neN} £FHuih MEeEKROES
{z|(3n€Z)xz=2n}

Z{2n|neZ} LtELDTE, n

T2 {z|Pla)AQ(x)} DIb Px) 2 z € A(AIXDH2ES) OHTHIHADEL S
5, ZDEE {z e A|Qx)} EEL T ENL L,

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



Bl 3.14 (TFAK [3] KE>TWBHI) 22 — 2 -1 <0 Zhi7e THEBELEDOES,

{zlzlda®—2-1<0 2k dIHEY = {2 |z FEEDPD 2> —2— 1 <0}

={z|zeRAN—2-1<0}
={z |z 3FH, 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 '

7272 L. RBICHXBORS (a,b) ={r eR|a<z<b} ZH\7, mu

R 3.15 (RAZRIELS) o, beR,a<b & THLE

la,b] :={x eR|a <z <b},
(a,b) :=={z€eR|a<xz<b},
la,b) :={z €R|a<xz<b},
(a,b) :={r €R|a <z <Db}.

FlIAS 00), ZEHIAS (—00 & 785 TW BHhE

WCHHWE, EzllOoWT . r<o00 & —0o <

ORI D EOD T, ZOFEMFEFFEDP B THOHELIE BlRlFa<r<oolFa<a &F

FIFRW),

[a,00) :={z €eR|a<x},

(a,b) EROMEEOF T L8R5, 77 VAT (Db HIz],) oflb D

Y ) = R

a,0):={reR|a<z},

—o0, b :={reR |z <b},

—00,b) :={r e R |z < b},

—00 (fSetE 7 D THEAAE).

i [ &M, bl

ZWX Ja,b={zreR|a<z<b}. THLDHVEHILD LGV, =



3.5 ®WMAES, aFhd (B5HR)

-
EE 3.16 (BBAES, 88, 8Fhd) £H 4, BItowT
Ve(r € A=z € B)

DR DL E, TA X B OEBRES (subset) THS,, "TAIZ BIcEENS,, "Bl
AZBE) vy,
ACB (2w BDA)

ERT, ACBORE (TAIZBIZHEENRY,, ~(ACB) 3. A¢BH5WIEBpA
ki%‘é—o

(BEFACBH»D A#BTHDHEE, Al B ODEEBAESR (proper subset) TH 5% &
Vil

ACB  (H3wIi B2 A)

LY,
N

AC B3, £EHIIOVWTO 12D 2R TH 223, AEBEREMIINS,

%l 3.17
{1} c{1,2}, {1,2} c{1,2,3}, {1,2,3} C {1,2,3,4}.

ZDXIBEE, FLDT
{1} c {1,2} € {1,2,3} € {1,2,3,4}
EEL LD D (BDLAED 1 <2<3 <4 kL LR,
{1} Z {2}.

NczcQcRcC.
{x |z BIE=AE ) C{r |2 G EA=ME}Cc{z |2 3=AF}. =

ER 3.18 (C BFELWESZ2T ) T CRTIAHT 2 X 91T,
A=B & (ACB)AN(BCA).
A=BDYEDH ACB LELSILEDBHD ) 2DITTHS (ZNIEBELMETH 2), HlAIL
{1} c {1}, {1,2} c{1,2}, {1,2,3} C {1,2,3},

FWTNDHETH 5,
BOKRNTIE, a<b & b<alFRLTHEINZLZ: DEDEED o, b ITHL T, (0 <
bADb<a) ZsTdHb, —J

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

CORT, ClE, (< TEELSTQ) EHORNMELT < LTV S,
a=bDHEL a<b EHELILEDVHD ) B (ZNEBELMETDH D), PlAIF1<2,1<1
DELLHLHETH 5,



ZDOEWTHAL) M, BCA BSAZZNEN, BCA(HDHWVIEBEA),BCALE
(LD 5, ZOWERMHEH L

A=B & (ACB)A(BCA.

CHUSRGE S B % ) BB 7 < 2o 22 TH B LU T 505 (L A i L & I
) MBI B TR 0 L IEE VAR, -

3)
4 N
i 3.19 (RE0ISHROME (BSRRISFIEFRR)) A, B, C MEEOELG LT
5EE. BT (1), (2), (3) D3LY 3D,

(1) AcC A

(2) (ACB)AN(BCA) = A=B.

B) (AcB)A(BCc(C)=AcCC.

DED, VbW RIHFBIRDO RN 22T,
FIix (2) DB ZODT, = % & ICHESHWZ DD LD 2!

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

aEEH
(1) FEEOMmEp I LT, p=p IHEICETHI2L, FED 2 ITHL T, 2 e A= 2 € A
Wz I ACA.

(2) L0 o IR LT,

e v c ARGIFINE ACB &V z€B.
e 1€ BLRLIIMNE BCA XD z€ A
W 21T
Ve[(re A=2x€B)A (v € B=z € A)
DREHTE 72, w2 I A=B.

3) fFEED 2 ITHL T, v e ARSI, KEACB XD zeB. I6IRE BCC &P

reC. WZI
Ve(re A=z e ()

DEEHTE 2, w2 ACC.

(4) (2) FRLTHEDT, WiEAHTIUWEIEW(A=B %6 ACB. A=B%51¥BCA.
WZIZA=B %6I1X (ACB)A(BCA) YD, ),
FRFICEE S %2 2 & b HIE S5,

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(x)) A (Ve)Q(x)) Z 72

10



R 3.20 (C vs. <) LOEMZAT, C &, FEHOLAHED < ETwa )b Lk
WV, EER. KD EDHD 3D,

(i) a < a.

i) a<b22b<ckblifa<ec

(iii) a <b 2D b<a%bld a=0b.

(1), (2), (3) & (i), (i), (iii) Z AERTHR X I,
cb <Y, FIERBER L) bDIth->Tw 5,

—J7. <&, "(Va,b) a <bVb < a (fEED 2 HRHITHEAEE) ) & W) HEEH FF> T 553,
CIEMETA2WEZFF> TR, 2FD) ACBS BCADELL LMY izt &
HDWBIZXA={1}, B={2} DL E A¢ B»>D B¢ A).

< IRIEFBEFETH 503, C IFAMWFRIRTIER Y, u

3.6 ZEfEH

—ob THD 2&FHw TEED ) 1, HEEBELTUL EED ) LEbhvrb Lk
W, BUATIR, HEEZ OLR W BT B EZ D, Z)VIHIERIET OBV L
WCHEET 5,

~

ILwHITH
EE 3.21 (BEHQ) B2 Db VWELGZEESR (empty set) EFFEO, 0 L)
AT TR,

DIEXVS Y LFDT7 74 ¢ ERT0 L0 (BBICF L ZRT 2DI3RETH ), F
YT, TR IEEEFED 0 ICHET 55 L,

GHGEER: TEFARMIESTE, ¢ @ EVIFEREZMNS, TEX TiE, 0 13 \emptyset, @
\¥ \varnothing & AJJ7 %,

{} EOIRETREAZETEALH S ( ThDI1ELE) LvwIHIRIFTHINE, ZOjEET
b 70),

72CdH %, (empty) &\ 9) B (il & L TIEEERE ?) bHWS, FlzIX, TA 232248
BTRITUE Evw) 2 ez TAVRETRINIL, L5 LD 5,

Rl 3.22 fFEDEA AT L T, EBEAIZ A DETELTH 5:

(1) 0 C A

CDZEl%E THIoTWw3 ) NEZSWwiZA958, itHZEZZ -2 L3H D749 0°
SEEl A A B IZOWT,

AcB ¥ Ve(x € A= x € B)

EEFRLL, FED 2 ITHLT, € 3ABTHEIE, zed=>rec AIZETHD, D2
CDCA m

Bl 1. ROZKmEDERZ B X,
(a)Peh MYDch (c)pef{d} (d)0c{n}

11



TEHREODWETWTAMIZESE ZEARBTEOELGDTTEEGLEVIDZARD TS A
T, FOIFHIZENZIT AN LKL 2D TR \WE 5 9 D,

AcB & (Ve e A) z € B.
EESZELHEA, DFD ADTRTDORAUYN=IZTBDODRAYN—THHD; L) T A
FRZIFEE, 2EAKRELIEENT TAC B, THELEEZSDITTH S,
T5E (1) ZatBHT %1213,
Vexel) z€A

EREREAS G, THUE (ETHOR D HTR L7 1) BhOTH %0, B
BTEBELID?

BERAEIIZDEEDPS, BHEZ2 120K G OV, Thbbred &2 z FFELER W,
TA DR 2 (BAGE) 265 L, ZEBENSOZVLT A ML TREAK, RS9 b,
Z)TRODEA I, L) T ETHE, HIHDTHLS D LAANZTEI HHNL VLD,
TR IHIVI A TREAK THELEEZD (BVIRZ 3L, 25V IEZ ) v ) Bl
ThHhs, LR T2), =

Fff P(x) Zii7ed o D1 OLFFEL RV E &,

{z | P(x)} =0

P(x) DEHARTH, ZNZMLT o DEET 20 LI PR TR AV EDLIE
LIZHBDT, RLTF VLV ATIE R,

B2 5NT-EEPRELSTH S Z EZIAHT 21213, HEZHAV DN R T WA
DB EEbNns,

Bl 3.23 (EESTHDIIEDIA) A = {zcR|(WeRx>y} LBLE, A=) Th
52 EnEHERZHWTRZ ),

A£D EIRETDE, AKET 2 2 DHFIET S, yi=x+1 LB L, y 3FH Tz <y
Wiz d, EZAVADERDPL, x>y BRYIDEFTTH), ZNEFETHL, D2
WCA=0.m

Bl 3.24 (7 TIVN—DBREFIE) HH4R 7 2L —DRIEFIE (74 VADERE, 1995 48) 1Z.
n >3 Ziiz TERDOARE n 1ITOWT, HEN 2" + g = 2" OEREIIIHFEL 5\, &
W) FIRTH S, DFD

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

7 2o —DREEMIZITELTCVWEbIITHS, »

RETTHIBE T 2L Tim N Z2HAT S0, A & B ICHEOHERBHFEL 2 0HEE
ANB=0 &b, bLLEEAGZEGLAD R VE, AN B PEZRAR 2 EEMEET
52 LIRS (PREVEDODLVIEILESZTHSI),

RK3.25 P LH) Rl 3HLIETHTHRS, DINE TAER, © THEA) L) BE2
%HOT‘I)E)AWCTO)%FE%O

o BELKIIARTH D (Do ITHIEITT 520D,

6—t1c Vo (P(x) = Q(z)) % (Vo : P(2)Q(x) LHSDTH-o70 6, Voa(re A= 2 €B) X, Vo:a¢€
AjxeB tbEITZ, L) LETHS,
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o BEAPIEATH S (CHUTRERETHA L Hibis),

BET Tp mold g ZAEHT 2 & &, &fF p 27 THSEARYICELET 2089 D,
_Ej:%&iﬁﬁ% nolhnl EZIP%L)L& EE'\LJ:V)O

3.7 Bt (MESE), LEMRD (BES)
¥ TlEJ VB (Venn diagram) #H{ 2 &, Z# L [FIKFIC
Mz v zfio7-ifim 2l LD ERAT, BV M3 AR 7.,
k ) @%/u\hﬁﬂ “—o
e . A
EE 3.26 (AHES. HEHR) A, B 2HEA LT 5,

AUB:={z|z€ A %73z € B}

3o R

LEBE, AUB % At B OaH (4DHEA, the union of two sets A and B) & % > 13H]
£48 (sum) LWL,
ANB:={z |z € A»D ze B}

LEE, ANB % A &t B OHBHERS (b D, the intersection of two sets A and B) &
K%wuﬁ%ﬁkwgo

%
LIFLIEUZ Thy 7 (cup)y ,Nn%Z TFvvy 7 (cap)y &itr, a—t—Av 7 Fvrv
7 (EHT) ZEWIFEPRS LRV,

Bl 3.27 A=1{1,2,3}, B={2,3,4} L5 L&,
AuB=1{1,2,3,4}, AnB={2,3}m

M 2. A=1{1,2,3,4}, B=1{2,3,6,7},C =1{3,4,5,6} £T3% L&, (ANB)NC, AN(BNC),
AN(BUC), (ANB)UC ko X,

3O EDBEEDILEI T (H 2 VIFFEE) 12OV TE,
ANBNC:=(AnB)NnC, AnBNnCND:=((AnB)nC)ND,---

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

DEIT, EDHATEDLSKEEL T ZEICT 20, DUFTHIT 3 X 9 ICkAHD D 37
DDT, E)VI)HFTHE L TOHEUEAEZRT (ZHUIEITOWT, a+b+c R at+b+ce+d
ZEZHLZLRALTH ), HIZIF4ODESGDYH

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

T Vi, HEOEEOBFEERALL 72 b 0T, FEMEBIILEATSS S, EEEETE, EEICH
?%@ﬂ@%<%ﬁ1yﬂ%ﬁwfrﬁﬁttj:kt%io:@rﬁ@U%?V—JT 3, WL D BRIES
BALHNAL, 2N MO THEAOHEZERL 2, COVETR, PN T 25410, 2DERIRE->T
ﬁﬁ%mm%®ﬁ5%?%%oﬁiyﬂwkﬁkbf\&5%@@@ﬁﬁ%<&%&\WL/I%ﬁof—ﬁm
BRIERTOBHEL KD, LvICEBHD BIAZET 1)),
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g 3.28 (1) (ZHakHl) AUB=BUA, ANB=BNA.
(2) (FEEEHD Au(BUC)=(AUB)UC, AN(BNC)=(ANnB)NC.

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

REEA B SHEAL, REEERL oRERD SN D, =

3.8 =&£8&, #Ed

-
ERE 3.29 (&K, #&ES/) A B2EALTHLE,
{x|re ANz & B} (Ut {z € A|x¢g B} LHFHIT3)

ZADS BEROIEEES (HDVITHIZ A L B OEESR) LMY, A\ B 50k
A— B TFET:

A\B=A—-B:={z|zecANx¢gB}={recA|z ¢ B}.

LIFLIX. 2D L EEETINRBRDES X 2ED., X OFWITHEE A 1T LT,
X\A%ZEZS, ZH9WVHLE, X\A%Z X IZEITS A DHES (complement) & FEUN,
AL $ CA °F 7.

AL =—CA:=X\A={zeX|zgA}.

X I32EFES (total set), TZ/N—2R (universe) 7 & WX S,

j

(77 FBERADOEEHICHZ2DEN6, KU T2—=N—2,) 55 %d-)

ER 3.30 ZHEAD I Lz “difference set” &, I oD FVTLESLIFEED Ho7FN L,
Z97 5L, E)EWE BEROHEE) IS N R E 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% & EFELE D HED L I 72, m

#l 3.31 A=1{1,2,3}, B=1{2,3,4} £LT3%LZ
A\ B={1}, B\ A={4}.
X ={1,2,3,4,5,6} 22 EHLEEZLD L X,
A% = {4,5,6), (AC)E:{4,5,6}C:{1,2,3}=A.
(AY" = A @R D D, =
AZRKRES X OWMDEAGLETEHLE ALED z € X ITHL T,
el erdA

GEW: re Al e rze X\A={y|lyeXAyd A oz ¢gA)
WZIZ AL BDPERES X OFTEATHE LS

A\B:{a:|3:€A/\x¢B}:{x!xeA/\xeBB}:AﬂBB.
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IR 3.32 A OffiEG T A LEREBELH 2D, HFE D Hbkv (2055 %2 MHZEMD

HaEGOMEZERTIT IV 00T, fibTIELTEELV?), BiKTZIE- %
B, A EELADBEBC DR E, oK T AL 2o TTF &\ (TPO TYIH
ZAB6NBANCHDELE) ), =

R 3.33 (WHE (PPY1F—)) A L B OWIE AAB 2 XX TED S,
AAB :={z |z € AUBANz ¢ AN B}.
D& ERADIRD LD,
AAB = (AUB)\ (ANB) = (A\ B)U(B\ A).

A\ B, AY, AANB %7 2 v ECTHETSZ L, »

-~
EE 3.34 (EFWMEERES) o & b3GAONKLLEE, HEZERL 724 (a,b) 2. a
CwAL k20

& b DIEFM (an ordered pair) & MRS, MR OFHEIZ DWW T,
(a,b) = (d',b) L oa=drb=V
EET D,
A L BPEATHLLE, ADEHRL B OEERDITNORMEZ, A & B OBEHESE
& (direct product) & %\ 3T AV & (Cartesian product) LW, A x B TET:
AxB={c|(Fac A)(Fbe B) c=(a,b)}.

CORFLIFLIEKRD L9 ITigEi I 5,

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

(R D BOF A 2 L O . NERERE (ordered pair) ®—FETH %, a & b
BERCHLEAICS, ML EIARIEELED. EwIbIThE, )

B 3.35 (IEFX vs ZTEhSKBIESR) HFEH (a,0) & £E {a,b} & DEVITTHEET 4%
Dd 5,
(r,y)=(1,2) & zxz=1Ay=2.

(1,2) #(2,1), (L1)#L

{z,y} ={1,2} e (@=1Ay=2)V(z=2Ny=1).

(1,2 = {21}, {1, 1} ={1}m

EE 3.36 (ARMAEIERM) c c R, beR, a<b THSHLZE, (a,b) THEM {reR|a<
r<b ZRTIEDRDH DI TH B, FHLTRTHEFX (a,b) & XKBIDDOH 70, SR
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ZHTHWIg 2 Lk, TOZEZET L7200, 77V ATIE HIXE {r eR|a <z < b}
ZRTZDIT]a,b] EVIHFLEEHVE, 351

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

Bl 3.37 (EEEEDH) A=1{1,2,3}, B={4,5} LT2LE,
Ax B=1{(1,4),(1,5),(2,4),(2,5), (3,4),(3,5)} .

FERIC, 2 & y DT TIRERINTVEEE, A={1,2,3}, B={n,y} LT 5L
Ax B ={(1,2)(1,y),(2,),(2,9),(3,2),(3,y)}-

COHXFr=y THOTHIRILT 5,
A= %A RvaLv AL—} B={KEt a—v2-7} L§5L&

AxB={()%BEAKEH), (DB EA, A=Y A=T) (R TV KigHt),
(Av TV, a—=v2=7) (AL—KgHt),(ALv—,a—vZ—=7)ln

3OUEOELEDERED FERICERT S,
Al X Ay x - x Ay ={(a1, a2, ,an)|ay € A1, a5 € Ag, -+ ,a, € Ay}

EREDOELGDEMZHEZ L 2L bH 5 (GREZFHL TroidR2),
Ax A% A2 LEL, 3O EOGAVFEMETH 3,

%1 3.38
R* =R xR={(z,y) |z €R,y R},

RP°=RxRxR={(z,9,2) | € R,y c R,z € R} m
A BDELLL—HWEELSLR I, Ax B I3HEATH S,

Ax0=0, 0xB=40.

RX 3.39 HEEGIEIARY T LE3oT. x EVLWIHIHUE—7Z2HVED0? BZ56X
DZEDERLTWAELEES, A L BPRHERESGTHS L =,

A x B| = 4] x |B|

DD LD, TIT || IZEADERDOEL = LT,
FZIE, LD AxBD22oDHITIX, £563 |A|=3,|B|=27T, |[AxB|=6.m

R 3.40 (IEFHDERRNER) BIROESHD T X A b TlE, THF X

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

X DERT 2 Z LD\ (Kuratowski DMRD 7 EH), T IERT % LHfEHIC
(a,0) = (V) < a=dAb=1V
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DD, Lol ZHUdERE0,1,2,3, ... %
0=0, 1={0}, 2={0,{0}}, ..., n+1=nU{n},

EERTI3DLEMEL LI &, —ODMifE, HEIGEER VL, LEILZXRETHA), FEH
PRI

(a,b) == {{{a}, 0}, {{0}}}
DEINERIN-ZEbHo L, iz

(a7 b) = {{b}v {a’ b}}7

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

HE. A BEEDNTETSHS (5 LW, TR (2) BIEL L EEELAVLEBE,
| ]

3.10 NIZE&EF (BEH)
EAHAICHLT, ADTXRTOEIEE (0 A HEZEL) 22642546 (MoEGos
HROES) 2, A DBEESR (the power set of A) LIFNX, 24, Pow(A), P(A) 7% EDElE TET,
24 = Pow(A) = P(A) :={B|BC A} ={B | B\¥ ADFHEL}.

"H) I TR (NIFREE fibins TR ) Eu ) XFChATLD Ty BFES>TL S
XETHZ, HLOBPPLHELDOT, BHBICIE TR¥IFS) LEC LTS, (M &
FLHAELH D, EALLTTRRVZE ) DT, ZOMWEBTEELLRNILIZT S, )

Bl341 A=) DL E,
24 = {0}.
A={a} DL ZE,
24 = {0, {a}}.
A={a,b} D& Z,
2% = {0, {a}, {0}, {a,0}} .
A={a,b,c} DL ZE,

2% = {0. {a}, {b}, {c}. {a. b}, {b, ¢}, {c, a}, {a, b, c}}.
b a, b c DFIZHELOWHDDRH255HIELY, =

SEBCHABZ ZOLHICERTIIEDNH D ET (DRICZIERTIDIITEHY FRA), ZOEES
BRHLEA. 0clc2Cc3C--- D2 0€le2e€3c--- broltBEREUPTE2 L), HHO0OC1
BEIB? EBRSNLS (Frey AL, EBOETR, ZRT WNoly EEALLEBTNE, TRE
EOFMIZEITE2 LEMENZE, EILESRODPEZALTLE ), BT FAMCE-oTIROCT IF
HThHBE,
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B3 A={ab) DLE 24 = {0 {a},{b}.{a,b}} THB, TP a=bDEEHELLI L
EHEDD X,

RHK 342 aDbF® 1F, TFETO=2 DL ZF “asquare”, b=3 D& ZlE “a cube”, D
) BF AT H B TNE, —MRIZ) “a to the b-th power” LFEEND, y=2% &
9 BY%UE power function (FEBIE) LWEN S, T = “power” EHZ A ERV, =

Bl 3.43 A={a} DEE, B=24 0 =28 2k &,
B =2"={0,{a}},

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

B3 B — {p’ q} DEX 9B — {@,{p},{Q},{p7Q}} E AT EIRBRICH A, 2oz p = (Z),
0= {a) ZRATIUZEG, =

— AR 2 n HOBEED S 2 BHEA A I LT, Pow(A) & 20 oEEE K>,
DI ERREICENTH B,
MEREA AT LTH, ADRFIEAZERS,

3.11 FEALFLWZE, EEhB T EDEEA

T, T VB (Venn diagram) ZH\WTHE Az, ZOFMETIE, V= VRIFSHEITIE
RHZFNE, ZNTHHR L THRAHICBE RS R, Lnw) ATV A2 5,

HEADE LW L, EAEDEAICEINA L ZHFHT A LIZKEFETH B, U TOEED
Htic 5,

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

2. ACB%%'V:U(IBGAZ>$GB)
3. AUB, ANB, A\ B, AY, Ax B, 24, | A, [ A BREDEH

neN neN

Bl 3.44 (EDEULICKEDD) A A B, CPACB, BCC %ifilTLE, AcC 2D
RYAS RO 37 N

(fEFH) AC B, BC C #{KET %,

T2 ADIERDOER LTS, ACBTH D6 2B BCCO THEDH 2€C. DAIC
AcC.

Bl 3.45 £EA5 A, B,C, D ACB, CCD %iii7cT &, AxCCBxDWPHKHIIOZE
% FEHE X

GEH) AC B,CCc D %KET 2, 0 %2 AxC DIERBOEEZELTZLE, HbacA cel
DHELT 2 = (a,¢). AC B TH50H6,a€ B CCDTH206 ce D WA
r=(a,c) EBxD. > TAxBCCxD. =

18



Bl 3.46 (AEE (AUB)NC =(ANC)U(BNC) DFERR) £ED 2 IR LT

c(AuB)NC s (xec AUB)ANz e C
& (xeAvreB)ANzx el
S (reAnzel)V(xe BArel)
S(xeANC)V(zre BNO)
szre(ANC)u(BNO)

DD IO 5, (AUB)NC =(ANC)U(BNCO). m
Bl 3.47 (K « ®ILHV#E (AUB) = AL N Bt OIEMA) LD = IcxfL T
e (AUB\ & —(z € AUB)
& -(re AV e B)
& (~(x € A)) A (—(x € B))
& (ze A A(zeBY
sreAnp

DI o0 5, (AUB)P=A'NBt m

Bl 3.48 (EKETHDIEDIEA) EEATH L2 I LDIEHIE, SRV EFRNWZ H %D
T, 1262 HIFTEL,

ARBELHETZEE, ANAL =0 2RE,

BERA1 WHEEMVD, ANA £ 0 ERETZE, D o DEELTre ANAL W2
CrxeArDre A ThbbrecAbOrg A TNRFPETH2, WAIZANAL =0 =
SERA 2 (AEIICIZFAI L 2 & Th 22

AﬁAB:{x‘xeA/\xeAE}:{x|x€A/\x§ZA}.
EED x 1IN LT re ANe g AIZMsTHS, BVIIZ L L, Fffve Ana g A il §
z BFEELRG, WAIZANA =0 m

3.12 U, N, b DfF-9iEA
DL, B [5] 2BEIC LA (TTORHHLELDOLETNT LS, £ EDTHRE),
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/ﬁ%349u?yX%éW%é\ABJ?@%@%%%@&T%O

(1) ANA=A, AUA = A (FESH, 3254,

(2) ANB=BNA, AUB = BU A (X&#uff).

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

(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) (5rEeH).
(7) (AUB)N A=A, (ANB)UA = A (WA

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

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

B U, N, L oEsmEHM OB X B,

(1) pAp=p,pVp=pIlL5b,

(2) pAg=qAp,pVa=qVp L,
3) Ang)Ar=pA(gAT), (pV@Vr=pV(gVr)IiZLd,
4) pAF=F,pVF=p,pAT=p,pvT=TIZK 3%,

(5) pA—p=F(FER), pv-p=T (Hh) 12X 5,

6) PV AT= ATV (GAT), PAQVF=(pVI)A(gVr) 12X B,
() VO Ap=p, pPAgVp=p itk

(8)

8) =(pVaq)=(=p)A(=p), ~(pAq) = (=p)V (-p) ITL %,
B Z \IX A DFEADIHIZRD L H 12T 5,

-
EED x T LT,

z€(AUB) & —(z € AUB)
< -(re AV € B)
& —(x e A)A—(z € B)
sreAnre B
sreAnBt

WZIz (AUB) = AN BE.
N J
(9) (Hi* ANB=A& AC B DitH)

—fIZ ANB C ADED D (AEED 2 KN LT 2 € ANB LT2E, 2€ ANz € B.
Rtz € A 21T AN B C A),

20



WZIZANB=Ac ACANB ThH306, ACANB & AC B ZitlHTIUIR W,
(=) ACANB &ET S, —MIT ANBC B TdHs06, ACB.

(<)ACB URET S, TED 2 IINL T .2 €cALTEE, ACBTHIEIDH 2 B.
rEANTEBDPHEDILEODDTare ANB. WZIZ AC AN B.

(¥ AUB=B < AC B Oif¥) #irE L AMRIC L CEHT 2 2 £ b TE 50, Hit%
FIHL T

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

ThHbHrr6, AUB=B& ACB. m

HEE 3] O 328 1ICH 2 H DT, LOME 349 I A>T WwH o,

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

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

()AﬂBCAACAUB
SpAG=p Ep=pVqlEORIZETH 256

(5) AnBC AUB.
(4 £ TACBABCC=ACC) b,

R (3] O 3.30 1ICH 5 b DT, LD 3.49 IZA> TRV D,

@)AcC#OBcCT%hf AUBCC Tbh 5,
"r €AUB £T3%¢, x € AVr € B. HiZEDLEAE, ACC 6 xe C. BEDYE
BCCﬁ%xECﬁw?h Hkzrzel WZIZ AUBCC.

3y CcA»D>CcCBTHNUE, CCANB TH %,
cxeC ETBE. CcAXD2zeA F-CCcBEY)zeB WRIZxreANB. W
212 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\ ).

ROEBIZIEFICRAHbONS, (UL b5 T, EADHHHEZ L TH I ARICHEH > T
WL I EDRL L, HEES @&%%Lfmf 372 LW TZDYCiEHZZH WKLD, Y2
Mz TERZEBLZD LTS, )

IHIERI D7 DICZF S LT AhITTTR, T2 VMIZHHICZ O RWEE>Tn3DT, HE—HL T
BBEYyaEnz )T (EK),
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-
W 3.50 A, B DMES X OFEATH B L E, KD (1), (2) DY I, (AL, BE i3
X 2 2REALELL L EOMELALET S, )

(1) AnB=0 < Ac Bt

(2) AUB=X & AlcB.
N J

IEEH

(1) FFFEMPoTHSE, ANB=0=ACB* DilW: ANB=0 &{RET 2, z€ A%
Z2EZD 2 2L T, bl zeB b ANB=0ICFETLDT, € BS. Wzl
A c B
AcB = ANB=0 DiF¥: Ac B® L {RET 2, ANB =0 2EHETRT =D, b
LY ANB#0 LRETZE, Gr)re ANz eB. xec A LRED»PS v e B $4bb
rg B, TNEIFETHD, WA ANB=0.

KICFAMEEE T L TH L I,

ANB=1 - ((Fz)r € ANB)

~(3z(x € ANz € B))
(V) (—(z € A)V ~(z € B))
(v2) (~(z € ) Vo € BY)
w@(xeA:xeBﬂ
Ac Bt

t ¢ ¢ T T

(2) (1) EFBRICEEHT 2 2 &b HKS2, 22Tk (1) 2RI L CREHT %,

& (AuB)f =Xt
s AHnBYH =0
& Al (BY
-~

ALcBm

AuB=X

f 4. (1) i 3.50 (2) ZEEGEHE L, (2) M 3.50 (2) T, md 3.50 (1) ZREHE X,

3.13 Ak

(C OFHTIE, BREH (3] LI USRI LT, RO DEAD S 5 2 AT (A, | n e
N} LaBbiu, fEric, 290 I Ba%RIcsiliL <. 20%ic BoBa% 3T 27
DEFAEITIEN D 2T Vh G LAY, )

EHDOEO. DEVEEPEATDH S DI EZEEBE (a of sets) L9,
(ZOFETHEFIC, LI L, (kL E) 2L TV 20bh ) 50T,
Mt ofRbDic Ty LI BEERMS, T ORODIT T (class) &) FEEZRfH
ITEbHB, )

D35 FXEHPLTORLHERZHi-TLEoINE, AEEWIDIZ, HAREZ#i> THSBHIT S
N3, EVWIHEKLRTY,
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B 21
A={{1},{1,2,3}}
2. 2 DDHEE {1} & {1,2,3} oL 3EAKRTH S, £, TTICHHHL L (BHD) HE
£HETH 5,
R 3.51 (EABERINFOEIR) CCTCABRADHVII7749 7 75 F (D1
D) THD, TOFERTIIINE T, FHBIZARLS (capital letters, upper case), Z DEFEI3/]

XF (small letters, lower case) TR EWVIHBIE >TE R, BERZERITXF2LEI T
09 EZAED, AVTTT7 47+ 77 P TEIADPRCZDT, AL TAL, =

LOB AITHL T, (&) UA, 8T NADPERTE S,
(3) JA={z](34 € Az e A},
(4) (JA={z| (VA€ Az € A}.
AL BPHEAT, A={A,B} DL Ei
JA=4uB, (A=ANB
Thb, BlZIEA={{1},{1,2,3}} DL ZE,
JA={1}u{1,2,3} ={1,2,3},

(NA={1}n{1,2,3} = {1}.
ADEREDES Ay, Ay, -, A, DORDIEBIRA={A, Ay, - A} THDEE,

UA:OAk: U Av=404u---u4,

1<k<n

ﬂA:ﬁpu:(]AM:mm&ﬂ~ﬂAm
k=1

1<k<n
BEFELT

:HA:fT%:IIAM:Awa«~xM.
k=1

1<k<n

BD7T-DME:

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

S HbHE(1<k<n) WFEELTzE A,

re(ArereANTEAN -NTEA,
k=1
S ITRTDE(1<Ek<n)ITHNLTaxe A

N6, DIOIRAREVIBTELZFHLHTHEEZHE D 2w b Lk,
IR DEAD S L 2 BLERITNL T, MI%ES (AUFES), ais (EES), EEEGD
ERTE 5, ZREE TR, ¥ HEFEOEERICOVTRTHHAL TH 21,

WAMIZE ) FTRTE TRAI LF->THRWI LTk 200 2 e TXRANE &) DTk
DT, ZOMBEHLTE S0,
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TEOHRB n ITHL T, £H5 A, DEF->TWVEETE, ZHEE, A —{A ’nEN}
EBZE, ZOM, LEiazZzNnzh

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

M FRIZ L D ERT LD TIE W !

ERE I EBNIZIE

)
H a17&27 aana"')

(ay, a9, ,ap,-+) DRED -+ BEKRTH 5, IOV TIIHRABT 2 (FHET 512875
Al b DT, L 2D é%k@iv:%ﬁm%%?%#\&wﬁzk?%%ogé
FLOLLEREHCS, ),

HTHVELG N ZRTFEE LT 2EABROEREL T S, VA AT LT, 4 Ay BE
o T3 ET5, A:={A\},, £ETBLE,

(VneN) a, € A,}.

UA:UA)\::{:E|(EI)\EA)17€A,\}>

AEA
NA=[)Arv={z|(VAeA) zeA}.
AEA
mit [[A= ][] A eowecatiisz, -
AEA
N J
EHBEONES, BT IOV TEOLEFZ H T 503, fEHICT»EILELT
fERDERE no IWHLT A, C JAn R A cl A
neN neN

[ERDEAE ng IWHLT Ay D[ An FIZ 4D ()] An

neN neN

M 5. DLEoDZ & ZEEHE X,

Bl 3.52 (1) AW {Auden 25 (Vn € N) A, C Ay ZHiIFT 2512, (A, = A TH?
neN

ZLERRE,
(2) A {Antnen 28 (Vn €N) A, D A,y ZiHi7T 261, | J A, = A TH2 I LamE,

neN

(FR%%)

24



(1) J#EIC LD (Vn € N) Ay C A, DEEBTE S, w212 2 € A, %56I1E, (Vn € N)
€A, WA x€ () An WAIZA C () An WIS ()AL C A BHASHTHZ05,

neN neN neN
A = ﬂ A,

neN

(2) FAEIC XD (VWn e N) A D A, DREIITE 2, v e (JA, £55, E#ID (FneN)
neN

v €Ay BB XD ze A WA (A, C AL T A D (A, THDD

neN neN
5. U A, =A,. =

neN

%é\ﬁ% {An}neN 75§$§}§H:i§ﬂ[lbfw( =1 (Al C AQ cC - C An C An+1 C ) D U An
LA { A ey BHIHICHA LT EE (4D A0 DA DA D) D[ )A
Z. 12D A, ZHOTETZ LiZ—MRICIZTER WV, ERE2HIT LS,

B 3.53 (1) fFFREDOHARE n I LT, A, = (=1/n,1/n) ={zeR|-1/n<z<1/n} &
BLLEE,

() () An = {0}
n=1
(2) EEOHAE n ITHLT, A, i=(—n,n)={z€R|-n<z<n} LB LE,
o) 4=
n=1
AEHHIC A BT, HARD» OBEELPILVEXATAOREBZHENL TEL,
TIF AT ADNH
[(Va > 0) (Vb > 0) (3n € N) na > b. ]

(CofmdElx, KRR Ve>0) (GneN)n>c LFETH D, AV L 2HEEL L
DI THATEL I LTS, 2O—RHLICH B Z 2aEOFEH X FE IZRHEE L v, B
REBLERETIE, BIZIE 2 ERBHGED TBEARNT) CFHI N5, )
FlEEA
1) () zef{0}tTsL 2=0FEDneNIZHNLT, -1/n<0<1/n THEHNPDL,
#(=0) € A, WA x €[] A
n=1

(ii) xeﬂA LT3E EEDOneNICNLT, 2 A4, WAIZ |z|<1/n. TDEE

=0 %ﬁ@ﬁé"@%ﬁfﬁﬂ'%o bLD 2 #0 ERETSEL [2] > 0. WAITTILF X
TADRELE D

(AN eN) Nlz|> 1.
T2 |2| > % CHRFETH S, WAL =0, THbb 1€ {0},
(i), (ii) 225 (1) 23D 32D,

25



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

neN
i) VieER £ T2, TAXATAORHNPG, (neN)n-1>|z]. WAIZ z€ A, W
Zicze | A, waIRRC 4.

neN neN

(i), (ii) 225 (2) DIKD 7D, =
6. A (A }ney OEDHES | A, S5EHS () A, DEREZ T,
neN neN
B 7. {A}nen ZEBIBEETZEE, DTD(1),2) 27%,

(1) (ﬂ An>c - U (4).

neN neN

2) (U An)c =N (48).

neN neN

fl 8. {A.}heny ZHAKLETH L E, DTD(1),(2) Z2E,

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

neN

(2) (WneN) (VmeN)n<m= A, DA, 5518, A, = A1

neN

B 9. Xo#GE [ A, () A 2RO ko

neN neN

W) A= (=54 @ A=[-54 B A=(-nn) () A =[-nn]
(5) Ap=(=y.n) (6) A= (0,) (MA=1[05] ) Au=(;3-3
(9) A, = [n,2n]
(HZHD AT 7AAFOESHELN 6] bR T, NEEZMDIALZ L %252 X, )
A MFOBEE

BE 1. (a) b (BREARERZEER V. ThbE Ve 20 DD, ) (b) H (2245
BREEOEAICEEFNS, RICEEAIILEENS, ) (o) HE ((EEOBENNR o ITH
LT, Ve(z € {a} &z =0qa) PR D, 20D {a} DEETH S, a=0 DHHEVH Z
Eo ) (d) B (BEARBEREOESIEEINS, )n
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RE 2.

ANB={2,3} Thsh»s (ANB)NC=1{2,3}n{3,4,56}= {3},

BNC={3,61 TH2Hh5 AN(BNC)=1{1,2,3,41n{3,6} = {3},

BUC ={2,3,4,5,6,7} THs»5 AN(BUC)={1,2,3,4Yn{2,3,4,5,6,7} = {2,3,4},
ANB={2,3) TH225 (ANB)UC=1{2,3}U{3,4,5,6} ={2,3,4,5,6}.m

BBE 3. a=0%5lX, {b} ={a}, {a,b} ={a,a} = {a} THED5

A ={a,b} = {a},
24 =21 = {0, {a}},
{0.{a}.{0},{a,b}} = {0,{a}, {a},{a}}. = {0, {a}}
TH 516 24 ={0,{a},{b},{a,b}} =
BE 4.

(1) (=) AUB =X ERET2, TEBD 2 e ALI2owT, 2€ X = AUB TH5h 5,
rCAFRFI e BPRY VD, LoLrcALtTrtrscAIcHETEINLS. o€ B
KD 1o, WA A C B.

(<) ALc B ERETS, EED re X ITHLT, ze A £ xe AL DD 32253,
e AL oG, RE AL Cc B XY xe BB ID, WAIZORIZx e AVa € B,
Thbbrc AUB DBRDID, DZIZ X C AUB. MAEZ0E&EBR X D AuB I
DRI DN DODT, X =AUB.

ANB=10

R
i,
N
&

R 5.

(1) nog BHAET, v € Ay, BEDIZDET S, CDLE, (IneN)zec A, BRILTZD
T oze A, wric 4, c 4.

neN neN

(2) no IFHREKT, z € ﬂAn DD ET D, ZOLEALREOERE n ITX L T,
neN
v €A, BIRYIODT, FHC z € A,y WAIC Ay D[ Ay m

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

BE 7.

(1) fEED z ITHL T

e(na) « ~(-<(n))

&
& ~((VneN) zeA,)
& (IneN)-(z e A,)
& (BneNgzed
& z€ AL
U ()
DL D SLD DT, .
(N+) -U ()
neN neN

(2) fEED 2 ITRL T

8
m
Y
C
s
SN—
i

(e(un))

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

T ¢ 00

DR D SO D T,

RE 8.

(1) (e (A £T 2, EAREOIEHS OEFD S, AFROHRE n ISHL T, 2 € A,
neN
Filcn=1tEATrc AL (i)recA 7%, IKE»PS, EEOHRE n 12X LT,
A C A, THEDS, € Ay WAREABEDIGARIOEHEDS v € (] An. (1), (i)
neN
25 () A=A

neN

2) (o e | A LT3, BERDGHOEEDS. b5 AR 0 PEELT. v € A, K
neN

EDS Ape C A DIRDNODS, xe Ay ()xed £FT5, n=18EEL, ze€A,.
7 (EABEOANOEEDS) v e | A, (), () 25 (A, = A m

neN neN
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RE 9. (3XRAMELLTOLAL, ) BEEKEOZE2H0THE 2 LIzt 2,

(1) JAn=4=(-1,1), ) 4. = {0}.

2) JAn =4 =[-1,1], () A ={0}.

3) (A =R, [ 4, =4, =(-1,1).

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

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

6) | JAn=41=(0.1), [ A =0.

(1) | An =41 =[0,1), () 4, = {0}
neN neN

®) |JA4n=1(0,3), [ 4 =(1,2).

9 (JAn=[1,00), (A =0.m

neN neN

B HAREADEZEDEL

HHREOMEDY 0 U LOEETH 2 562 BRES LTV, 2 ) ThuELAZEIRES LTS,
HIRES A IR LT, A DBEROMEME 44 TETI LT 5, (£ ESv—7 1Tk,
number sign TH 5, #A DO DIT |A] LV IFRLFTRT I LI H S, )

2 (a#0)

1 (a=0b). "

#l B.1 #@:zo,#{l}::l,#{LQ}::Z,#{mb}::{

ME B.2 (ERESDERE) HIRES A BTN LT, #(Ax B) = #A#B DY >,
Wi B.3 (BEEADERY) ARES A 1T LT, # (24) =274 3R D 3o,

C TEZREESDHRE
2H0ILORASTHRERLTEZLOD LI AL T 2 TNE,
aPEGAREBT2I % ac A (HBWVIX Asa) TET,

Ay, - ..y G DEFET, ZNLIMCEEZDL L OESZ {a,a0,...,a,} TRT,
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(x| P(x)} := P(z) DY LD & 9 &z BEDES.
N:={z|z AR} ={1,2,3,---}.
Z:={z |z 3%8H} ={0,1,-1,2,-2,... }.
@::{mxciﬁf%z}:{x\(ameN)GneZ)x:%}.
R:= {z |z I3FH) .
Ci={ | 3B} .
{reA|Px)}:={x|z€ANP(x)}.

{f() |z €At :={y|(Fz € Ay = f(x)}.
Eaot%) A=B Y vVa(zre AszeB).

AcB ¥ Ve(r € A=z € B).

a€A A=B (BAEOHE), AcBOBEEZZNEFNagd A A+B, A¢ B KT,
ANB:={z |z € ANz € B}.
AUB:={z |z € AVz € B}.
A\B:={z|ze€ ANz ¢B}.
(R O (a,b) = (@, V) L a=a Ab=1V.
Ax B:={(a,b) |lac ANbe B} (%L (a,b) FNEFH%EEKT).
24 ={Y |Y CA} (Y &ELT, B3R flioTuhnilsaERI L)

GAH:UAn::{;B\(EInEN)xEAn}.

n=1 neN
(NAn=[)Aw={z]|(WneNz € A,}.
n=1 neN

Ao ToEE, JA={o|GAc Az e A}, NA:={z | (VA€ Az € A}.

D B»5<75E

EHLALFH T OARITE D 20> HANTR DS

D.1 &5 U

ANB=0)ThHrELE, AUBDZ % AUB EEL DD B,
Ay, oo, Ay ITRIL T
AnA;=0 (i#j)

DOV DEE, AAU---UA, Z A U---UA, EEL,
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D.2 GHKEGOMEH (SRFE)
PUT, filES A OBEFOMBE |A| ££T. HTRZEAFTITHRES LT 5.

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

AU U Ay = Ay 4+ Ay
N A RVAON
3ODEEDEDHTOVTIZ

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

JAUBUC| =|A|+ |B|+|C|—|ANB|—|BNC|—|CNAl+|AnBNC]|.
L h—fic

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

2% SBRRE (the inclusion-exclusion principle) & MES,

R D.1 MEOHN., #HiE2 ML 72 u() (20T X 9 B3R D 2o,
(AU B) = p(A) + u(B),

#(AU B) = p(A) + w(B) —n(AN B)m

D.3 Ar¥ (,) KETBER
D.3.1 HYIY TR

A1V (comma) &£V DIk, WEOLDZWMARE EEZIZ, bDEDDERXY)Z72DIflib
N5 ERBEBEL TS THA )P, BEOMATIE, bozXY 3 & Ficznlholik
oo icflibiiewn, Lw) T ERBGEL LI, PIZIFODZRXY) 27Dz H kb
AR

AT DRGT 7 EWIRN EFZ 2D, fTHAEERD LI b DT, EZICHDZ2HF L DM
FHIZOD 28 0ELEZOND, & ETHIEPALDED, HEAADGHS 275, BHiE
o, FHHEfWZH 72, )

PDLEo 2 L2 L) 02w, Wiz T2 LA vy ~2aT 2 Aok 1 5,

a, b, c BEHRZZDD (BIZIEEK) THHEE, a, b, c ZTXRTOEFELT2HE% {a,b,c}
EELDIHETOHRZ DD, a, b, c WHEHEICL D & {abc} ® {a,b,c,} DEILRBDH
BRI T 5,
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D.3.2 FHEHhVV
Stz e TXY - THiRS EEiX, WEIT A ZKLI-EEZ 5,

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

Bz r=1y=2Fos=1Ay=2%&,0n) 2Lt TH3,
TR AEL2I I GlTE, ZA LB EDPL LT, HEEVBRETH S, B2

[azz—Bx—Zzoo)ﬁ@Cix:l,Q. ]

e LTl

?—3r-2=0 & x=1Vz=2
2%
r=ay,03,...,0, << T=aVr=ayV---VI=a,.

(HBERDRELD {1,2) LW DITEN /) BDEA )2 IEERL G955\, )
7

[m2—3x—2>0@ﬁ@¢ix<l,x>2. j

LT

2 —-3r—-2>0 & z<1Vzx>2

— T CHVTERDEE =1, y=2 L EHSCLEED | IZ N THE6, BERTHLD IS
D35 %,

D.4 WNEDAE vs FHOAHE

{x | P(z)} EORICEGZED L L VI DD, RBOREBL VI LD, FHix Iz
HicEBd % &, H47% Russel DINGRY I ZABEL 5,
(Russelo)/\‘]]* v 7 A B

HoHS 2 BRIFK 2 0b02koEdtz Ri={z |z ga} £BL,

e bL Re R THhtUI, R R ZWMi7-I DT, RDEFIZLD, RLR Ih
3 ReR ERELLZLLEFIET 3,

o ¥72. bL R¢ R ThiUL, R DEHICED. Re R ZHUI R¢ R LIRELE
ZLIZFIET B,

kb)fz}ﬂﬁi‘i\ FIEDVEL 5,

J
EATZFEMNCD ) LML 2 FEEE LD, L0 ZEPTh>The, ZNEHRT

2 7: O DMERPEIR I NI, STIIREBHNESHE V) DOV ZINTWT, L k5

By 7 ZABBEIN TS

NP ATRTIE, Eﬁ®'%A&%#PK) IRLT, A ADHEED ) LT Pa) &

W72 THDDERMBIIELGEZED L, LVIHIDIEFEDTHRVEING, INEHHORE L W

Vo TNENEDORMOROYICL G T 2011 TH %,

VA 3B Vz(re Beaxe ANP(x)).
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AL Plz) IR LT, EO Blz—EMICEE2, D B %
{z|ze ANP(x)}
HB\IE
{re Al P(x)}

LR,
PHESTRTIE, COTHORNZHEREL LT, i BEAZERT 5, HIZIE A 25
BElT
B={x|z e ANz #x}

(A EST) —HNICEE 25, S0 B #RES LY, ) ©ET, $£

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

E BE

BE 1. () (HESREXREEZEER Y, ThbL Vs 20 YD, ) (b) B (24
GREEOEOICEENS, BRI bEEND, ) (o) 2 (EEOWEIHE o 12kt
LT, Va(r € {a} &z =a) DD D, 20D {a} DERTHD, a=0 DEHEVI Z
Lo) () (EEAREEOESICEEND, )u

RE 2.
ANB=1{23} Thz06 (ANB)NC=1{231n{3,4,56} = {3},
BNC={3,6} THzhs AN(BNC)={1,234}n{3,6} = {3},

BUC ={2,3,4,5,6,7} Th3»5 AN(BUC)={1,2,3,4}N{2,3,4,5,6,7} = {2,3,4},
ANB=1{2,3} TH2ho (ANB)UC=1{2,31U{3,4,5,6} ={2,3,4,5,6} .m

BE 3. a=b %513, {b} ={a}, {a,b} = {a,a} = {a} THEHS
A = {a,b} ={a},
24 =21 = {0, {a}},
{0.{a}, {6}, {a,b}} ={0.{a},{a} . {a}}. = {0, {a}}
THH06 24 ={0,{a}, {b},{a,b}} m
B 4.

(1) (=) AUB =X YRET 3, IEED 2 € AL 1I2OoWT, 2 € X = AUB TH 555,
T €AFRIF e BRIV D, L LarcAtTrtoc A IcRETE26, 2B
DI D To, AT AL C B.

(=) ALc B ERET S, EED re X LT, ze A £ x e AL DD 37253,
re AL DEEIE, IRE A Cc B XY ze BRHIED, WAICORIZ e AV € B,
Thbb e AUB DD D, WZIZ X C AUB. ¥AZ0aAEER X D AUB I
DRI SLODT, X = AUB.

33



ANB=10

tr ¢ ¢

RE 5.

(1) ng FHAREKT, z€ Ay, DRV VIDET S, COLEE, (IneN)ze A, PWELTEHD
T oze A, wric 4, c A

neN neN

(2) no FHAMT, z € (A, PEDEZOET 2, ZOLE ALEDOHAK n 1L T,
neN
r € Ay BIRYEODT, FHIZ 2 € Ay WAIC Ay, D (] An. m

neN

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

BE 7.

(1) fEED z IR LT

() = ~(-=(n))

&
& —((VneN) zeA,)
& (IneN)-(z e A,)
& (IneNzeA

& TEe U (A%)

DK D LD DT,

(2) D & 1R 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



DD LD DT,

(U An)c -N (Ag) -

neN

BE 8.
(1) ()ze()An £T 2, EAEDIGTIHS OEFD S ALROARE n ISHL T, 2 € A,
neN
Flcn=1Lt#EATze A (i))reA £T5, fii%z»% RO HRE n TR L T,
A C A, THEPS, x € A, WAKEARDIGERIOEHEDS v € () An. (1), (i)
neN
25 (] A=A
neN
2) (hrelJA T2, EABRDAPOERDS. H2HARB 0 BEEL T, 2 € A, K
neN

EDD Ape CAL DIRD D6, v e Ay (i)xed £T5, n=18EEL, ze€A,.
7 (EABOANOEEDS) v e | A (), () 25 (A=A m

neN neN

BE 9. (X7AELLTVAY, ) fRkzKHDil g2 HwTEL I EITT 5,
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 =0 m
neN neN
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G, 3 M BAFR, 11
€, 2 i .
N, 3 FLw (ke 4
¢, 3 HEND, 9

Q3 a9

R, 3 AR, 9

z,3 SO ABE, 32
element, 2 AR T

0,11 WG, 1T
member, 2 WS 14
singleton, 6 Zhh 13

Venn diagram, 18 MRS, 29

7= vH, 18 HIEE O, 29
&bk, 13 2ZN— R, 14
Hmaksr, 13 K, 2

A 11 Russel D287 v 7 A, 32
G, 2 A, 13

E> s, 15
JIE 75, 15

B oA, 9

BEA, 13
2R BEER, 11
2RES, 14

R, 15
HILHEA, 6

EREA, 15
V) Aa - 7LV LONER 2
TV b, 15

WNE DR, 32
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