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p ESICRERE

- Georg Cantor (1845-1918)
o BEHNFR, RETHERESS.
Bertrand Russell (1872-1970)
o WEHIFER, RHTERIFIFL,
Ernst Zermelo (1871-1953)
o BENFER, BMTEAIHN ZFC A2
KR, BRTIFE.
David Hilbert (1862-1943)
o BEHFR, 20 HEEHREANHER
z—, RET 23 REBHHFIA,
Kurt Godel (1906-1978)
o BMFIHER, RETSERATEEE
JMIEBE T ZFC ¥ —CH,
Paul Cohen (1934-2007)
o EEEFER, BT ZFC K CH, ZF¥ AC
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EAE_%%EM O AKX SIS CRE—R AN —DNEEIR, HPXEEYRIES
EEMTTE= (elements)ZA R (members),

e
tLEXEEG%@CMMwFTWOEWhEM

- BB ae ART aBESAN—ITTER, a¢ AXRT a FEES A B—1ITE=.
EEPHTRRETFN.

- EEPHTEREAEEN,

- REEPHTRBOULERES, IEEEENES
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—REMTPRRE:

- FIEVA: BIFIHFRBNITR, W:
o A={a,b,c}, B={1,2,3}.
o N={0,1,2,....,}, Z={0, %1, £2,...,}
- IBEEVE: BIBERBETERNEY, B x mETAEREEAESE, M:
o A={x[x e RAx% =4}.
o B={xIxe€ZN6<x<10}

BIES

HMN—KAN, Z, Q, R, CoslRR-EARME. BHE BAIEYE. IHE. X
A 2T RENFSRRERNE WNHESTFE).

B
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BRI SR

ﬂtDE’]ﬁzlgkkD
AEXNEEERT c, ¢, TERNBIIFE—LEEDNNFTSHE,

HY

/S0, BREEATRERNE

’J@E?&? C, ACB&ERA EPE’J!— JCREPE B BITTE.
FXA =, A=BEXRRACBFHHEBCA,
SHEBARXE c, ACBXRRACBHHAA+#B,

KN IA|, XEBRNEEBREINCHNESEBIRN,

g (Venn Diagram), FRFRRESZENXR,

O P

A

oy op D> U> %FPFF

?||
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) HF

5 2.
TEELEKNHIT:

- a€{a,eio,ul

© a¢{{al}

©0g0, 0e{0}, 0¢ {01

* {a,b,c} C{a,b,c,d}

- pCS,SCS.

* {a,b,d,c} ={a,b,c,d}.

< {1,2} ={x|x > 0 Ax2 < 4}.

* Ka,b,¢,{f},{1,2,{4,5}}}| =5.
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D £

HABERNBES BN —LEE,

- FF£& (Union).

- % (Intersection).

- Z%£ (Difference).

- #ME (Complement).

- WFRZE (Symmetric Difference).
- ®B& (Power Set).

- JTTMYZZ. TTXFt (Genralized Intersection, Genralized Union).



p F

P TR

S Shanghai Normal University

ENX 3 [HEE]
SAMBERNES., AMIBHWHE, ICFEAUB, E—1ES, EXTEHEEANTT
Z9EE BT, EREEHE., B

AUB ={x|x € A orxe B}

HE

- fBlgn, {1,2,3)U{2,3,4} ={1,2,3,4}.

- AUBBFEREWFER:
),
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EX 4 [3X&].

LAMBERBEIMES. ATIBHRE, BEANB, B2—1T5&S, ExmERE AN
JCERNZ B TR, Al
ANB={x|x € Aandx e B}
% 3
- B0, {1,2,3)n{2,3,4} ={2,3).
- ANBHNFREWTER:

ay




EX 5

TTR{EARE B 8TE=, Al

=5

- A—BHMB—-ANFEREUNTESR:

P TR

S Shanghai Normal University

[Z£]

SAMBERNES. AN BHEE, IBEA-B, 2—"1&ES, ETZHER AN

A —B={x|x € A and x ¢ B}

: 'fﬁﬂﬂﬂ, {152’3}\{253a4}:{1},{27?);4}_{17273}:{4}

ap

ap
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EX 6 [*MEE].
SARES UR . ABIKNE IEfF A(EE A), B—1NES, EBEARAT A BT
ZAMNES

A={xlx¢Al=U—-A

&
- flfn, U=
- ANFBENTER

ap
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EX 7 [XIFRZE]
< AT B 2B MER. AT BWWH, IEFAeB, B—1ES, HIXBER AN
TERVER B HTR, ERRNERIESNTE, 8

APB={xlxcAandxeBandxc€c ANnB}=(A—-B)J)U(B—A)
=

- fBln, {1,2,3}@{2,3,4} ={1,4}.
- A®BHFRENTERR:

ap

- A@B@CEH4? A,B,CEZBEMBENTEM ANBNC HFHE,
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EX 8 [F&]
LARES, ANRE, B PA)EE 2(A), 2Y), 2= A A NTFRANNES,

B
P(A) = {xIxCA}

=E
- RIREE A={1,2,3}, NEREE&ERN:

Z2(A) ={0,{1},{2},{3},{1,2},{1, 3},{2,3},{1, 2, 3}}

—
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EX 9 [ X3FT XF].
SAR—MES, AR, BFNA, REE A BRATRENALTRANNES;
A BN, BfEUA, REA A BIFETTRIIE, B

NA={x|Vz(ze A > xez)}
UA={x]|3z(ze AAx € z)}

[N XFF
- fBlan, WFES A ={{1,2},{2.3},{2,4)} KiH:
o TMRNA={2,
o ITMHUA={1,2,3,4}

- XM YRER—TTEE, EHNNNKRETEAESNES.
© BATITLAR XA XEBRENHEMRE, il AUB =U{A,B)}
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HOMERNB—T LrEEsENINF., F1EL

- —HEBE, TR X EE. BE.
- TR AL R E. WURE,

1. —LizEMET _HKIzE,
2. —XEBEZEHRAREIRFRHT,
3. FEESNMESES.

RIEE DT
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RBTXEEE R LUIGE —EEaEEFL,

1. BEE AUA=A ANA=A

THaE: AUB=BUA, ANB=BNA.

Z#E5#: (AUB)UC=AUBUC), (ANB)NC=AN(BNC).

SE®E: AUBNC)=(AUB)N(AUC), AN(BUC)=(ANB)U(ANC).
RUWE: AUANB)=A, AN(AUB) =A.

B—E: AUb=A, An0=0.

FE AUU=U ANU=A.

HpE: AUA=U

FEE ANA=0

EmERE AUB=ANB, ANB=AUB.

© 0 o No o kW N

=
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EAERA FRAEEXRGIEEENESNIERTEIN? BRREFE—FPXIN:

- AUBXRNTF AV B.

- ANBXMF AAB.

- AXIRTF —A

- UXINFT.

© 0 XRTFF
=L, HEEM/RAEN—FPLEIK,
IRACEL

< 8,%0,0,1 > B—NENXE S LHREER, * o ERDNITIEE, 0,1 DHIRER
INTTMIERKRTT, &

-k, o MBI, pBCE. RUUE,

- 8 S PTTREEHEAMNT,

BISEREREMEE—FTHNNAE.

20
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EEiE

ARG — LB, ERFNERN S EELEEEM:

- AKIEE XIIEBR,
o EiFARNESEE A=8, BIEIFHEACBHEBCA,
o B A C B, BIBIFENTFEE—NTExc A, &I1BE x € B.

- MALRNENFEE.

21
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BUEREEEF

B (AUB)NC=(AUB)N(AUCQC)
HEER.
- S (AUB)NCC(ANC)U(BNCQ)
FEBlxec (AUB)NC, AHEX xc CHE xc AUB.

o BExeA, MEMNBxcANC Mixe (ANC)U(BNC),
o &ExeB, MEMNBxeBNC MNMixe (ANC)U(BNC),

Flt x e (ANC)U(BUC), Bl (AUB)NCC(ANC)U (BN Q).
« BIFEE (ANC)U(BUC)C(AUB)NC
FEBlxec (ANC)UBUC). HEX xe ANCHExeBNC.

o BHExeANC, MxecAHBExeC MfixecAuB, Eltkxe (AUB)NC.
o HxeBNC, MxecBHEBExeC MMixcAUB, Eltxec (AUB)NC.

Eltxexe (AUB)NC, Bl (ANC)U(BUC)C(AUB)NC.
ZF (AUB)NC=(AUB)N(AUC). O

22
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FHAE T LA SR AT FEK R R _IRIIEER,

c(AUB)NCexecAUBAxeC
S (xeAVxeB)AxeC
S xeAAxeC)V(xeBACQC)
S xeANC)V(ixeBN(C)
<xe(ANC)U(BUC)
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UEB: (A—B)UB=AUB
MEER.

(A—B)UB=(AN-B)UB
=(AUB)N(-BUB)
= (AUB)NU
= AUB.

24
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WEBH: U Z2(A)=A
UERR.
xEUZA)=A & JylxeyNye ZA)

& JyxeyAyCA)

S xEA.

25
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BIINBESNS—MER, B, NTERERYR, EXLFEEMEESNTEML

EX 10 [BIRESHIES].
NTFES A, IRGFEneN, FEEES ASES {x|xe NAx < n} TR EIER,
MIRES ABEHAn, IBE|Al=n, FE card(A) =n, #(A)=n, EXZTE I
2o

EANMREEXEN n, WES AREBRES, BN A 2LRE,

TIREGHIEL
LikE XA LRREIN TIREANELEN L. RIKEELRRMTH—SHIITIE,

27
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EIE 11.
SHTARES AMB, ®iE:

+ [ANB| <A+ B

+ |ANB| < min(|A],|B]).

© |A—B[>|A|—BI.

- |A@®B|=|A|+ |B|—2|ANB|.
- P(A) =2l
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BIIXBRIEBEE—.
3 2(A) = 2 HIIEER.

SIAI=n, A BEE kK NERNTESEENTM n NTERER k MIESE
(M) EFHE C).

MMEAIIE 2(A) BIKR/INA:

29
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HANMERNBERES AP ERAN— N EE-SFRIE.

EIE 12 [BERFEFEIE].
AL A, 2BRES, WEME:

* AL U A = AL+ Az — [A1 N Al
* JATUA U UALl =31 A - 2igicjen AN A+ 2 1 cigjavgn AL N A N

A+ -+ (D™ HAINAS N - N AL
7 IE15 65
TEELPR EiRBE T BRESHZENRIZEZ BHHEXA,

30
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D =S FIRIEVIEAR

SR NESHYUIELR.
< BHALF A, RIBR, WFEAIE AL NA =0, LB A UAS = AL+ Ay, BEER
&S‘_LO
° % A1 ﬂ] A2 $E§ mUaﬂzﬂ]ﬁ
A1l = A1 N Azl +1A1 N Ayl
Aol = [Ag N A1+ A2 N A4

st BAIE:
A1 U Azl = A1 UAz+ A2 UA+ A1 N A

MNmEAIE:
A1 UAg| =|A1]+]A2] — A1 N A,

31
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D =S FIRIEVIEAR

X n MESHNER. AN n #T7390%, BASE BERESEEZRNET., QEBX <n—1
PRI, WnBY, W B=A,U---UA, 1, An FIBARRNERRNVE:

[AqUAQU - UAL =AU - Aq |+ AR = (AU - A1) DAL

ERE:
(AT U An 1) NAL = (AT NAR) U(ANAL) U U (An_1 NAL)
MMERFHNRIL:
IATUA U UAn_1] = [A1]+ A+ - + [An_1]
—A1NAzl —[A1NA3| = —[An 2 NAq_1]

+ ‘Al mAQ OAB‘ + "'+|An73 mAn72 mAnfl|

+ (D)™ 2 AINAN - NAn_1]

32



D =S FIRIEVIEAR

) kit k%

hanghai Normal University

X n NESHIE (£2).

ARG
|(A1 N An)U(AQ N An) U---u (Anfl N An)|

:|A1 mAn'"'|A2mAn"’"""'|AnflmAn|
—AINAINAL = AT NASNAL = —[An 2 NAL_ 1 NAL]
+IATNAINASNAL+ - +H|Ar3NAL_2NAL_1NAL|
+ (=D)AL N AN N A1 N Ay

B AU, BIaIBRIE0: O

ZH&IEBE

BRFFEECERSEMOERLN. —MRANNE—FPESH, BtETR o &
PIBEIHELIREL.

33
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{51 13.
30 IEFSP, 15 ASIAKBAH, 8 ASMERA, 6 ASNMERE, Hoh 3 ARESM
=N, BRAESSONKESIEANE?

f# 14.

S A ASMABEBNA, B AZMBERENA, C ASIMEARANA, NEIIE:
|IAl=15, |B|=8, |C|=6, ANBNC|=3

MNMBERFRETS:

JAUBUC|=|A|+B|+I|C|—|ANB|—|ANC|—|BNC|+]ANBNC|
=15+8+6—]ANB/—|ANC|—|BNC|+3
<15+8+6—-—3—-3—-3+3=23

FIWZEZH 23 ASINT/NE, MNmZED 7 RS INEA/INA, 34
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5115 [sE AL HESI].
B n PASMBRLNSETHSNRT, TRREATICTHES. BUIMELSFA
MIEFHBRRE AREMNNBR—TIEFRASEA, B —HESOBERERH
BEAEREREIACHIETF?

fi# 16.
SN PARS 1~n, FEEBEFA a;, Way,as,...,a0 I 1~nB—1NHE5, AH
MRERFEXEFNHES, HE a; #1, 1I0ZEEH S,
B2 AL AFTEHRE a =1 B9HBI, WENAB:
A= =1)LIAiNAj=(n—-2), -

WIS RIREE: |
SI=n! — A UAs - Al =nl = (3 (-1 (- =y D
i=1 i=0 ’

35
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BEIEXR, BMONEBRNESIE—ILER., EXFNESILESEREI—ABIN?
ERIFE
AEEMEH R E—(IERT, M) SEEXF5:

‘AANEEKZ+oEEB, B, WENAHAEALECTIRNALIKR,
B RAXLEAEI, HXIFARTFEIE! "

BIEXN IR MREL B CElRRig?

ERFCTURESHIES FRRER, <!

© A ={ala@/EEA)
© WED a, €S, ={x|a%s x L)

W3S FEAEID s, EAENOESTUENN S = {xIx ¢ S,}, BEAXEFEN.
37
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EIE 17 [Russell,1902].
AEE— T HETEESEENES.
UEAR.

RIRFEXHNES R, HINEXNEEAB={x e Rx ¢x}, WIS B ¢ R, N\MFHE
FE, GNINMR B e R ERERFHEBcB:

- N BeB, MWIKIEBENB ¢ B,
- WEB¢B, WKIEENX B € B,

38
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BEANEBERR THNESHEFEE., WRELNE ZF, ZFC 1B, HIIXEREIEME
B,
EN 18 [IEM A TE],

SHEBRIETES x, FExBTER Y, y M x FMER,

Yx(x £ 0 — Fyly e xAynx=10))

BIENAEILURE, WTEA—PMES A, FINB A ¢ A,

AFEIEEYIIERE
BISTFE A € A, WEATLUIEES (A}, WHENAEZESHFE— TR B, 5
BN{Al=0, MEESBREE A, MMMAN{A}=0, BRHEIEZEAcA, NTIEHFE.

39
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RERLE
- EENEAES
o EHEH
- BEENITE
o BRFE
- ANEREAICHIRIEA,
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RERLE
- EENEAES
o EHEH
- BEENITE
o BRFE
- ANEREAICHIRIEA,

FEAEL
AEIEUBRRHEIRRER L,

#Z=098): 2023 £ 10 B 30 HE—#8 L 23:59,
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