i"aﬁ'%’l‘l\%% 18

ST (la) K AR D

BEMEESIEN—EE N SRhESRE
1FIeAY I
’ P - /
s A ;'. “ 1} ’ e ~
S - :Af .- '." A" -4 ‘ .
l‘ “ : k ,' , -

1)
g _.L‘:~; T‘;v':' ‘ ;Y :'--’-ﬂ"-‘-






NI LABEEMRFIFEIL
. BRGHRMNGBRNTH SIRBE —H#

o HEMAIAIRZIIEMAIIAIR
o @E'IAL\
» Def. BB EREBXRTEZHRIMEBEATREFIE. SWHIMNBEXRFREFHIAIARER.
w WO SAIRBORD BB ER
- ﬁ;_t f"a_'f( %HJI.;, ﬁ%
. !@ﬁ: EMEVERFTANRESEMNREEHRMRAZ
» Z1%: JWEYHNREMRANIMNPEZNGES R
» RER: EARNEM ERRRMATESR
o 45 HiE, &5, B
= SEBE: REAY, FMEBAY
o EMIAIR
» Def. AIMERMIAMRAOER L, 83 ke B4 EDNBRINX T EMARBRANAELIAR
n HB{i: BINRBIS R ER
R
- ]2
« FIlfT: WEYREESERESENBHERT K
o IR RIESEMZENEXR, HEARFIBTH R FIETA B4R
o 45 [E)EY, HEEN, R
= SEBE: RERAY, ABRAY
o XRFH: BMEIARTIEBM MR EARE, HE5E
» BHAREFREMEIAR, BRYEIMRESTRRIIEMEIAR
o B — B AERZIERAEDNAE, TEEENEMIAMRRINE AKLMREFNIKFE
MIAMRERAEMIAIRRER
« BB — B BMEARBRMIAMRENN R, BHIAMRZERMEX NIRRT
» EIRFAEXR: BIEIEEEEN); ERiIS(BHUEN)

3




NTALAEERFIETIE

Sl e R SR A R

Z:A0A E)«fr‘ Qb
\2 0| AR5 RSN TER)




EEfREAR
o iR FEFHES.

Section 2. ZIIRHEIRITNKENE

2.1 BB 2 —E T ENHMR
BB R R A2 E_’JJ:E')E/\EIJ” XN FRAASHEKMLL...

o B BYIEMN B EifERK.
o ¥ —¥(count), IB—HEZ /MDA, BE = WF—TA, t9ERI2S.

XA ZIRIE?

o BMNEAE A MA—MER, Xﬁﬂﬁ—ilﬁﬂ(attrlbute)ﬂ'lﬁﬁ £
o XMEEA(se)EAT. 4
o TREME:
o KA REN—HREA"E... REFRANZEES
o BAKENERRD X, 58&?&’—#5#‘5
BEENTE.
o BEREANIERR DX, BAIRRF B
. %Bﬁf+£$ﬁ1LxE¢—A$AW? )
o fEIARE!
o —EESt A A HRES!
o flF: ({1,2},(1,2,3},{1,2,3,4}}.
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1. BX(b Georg Cantor)
BA G & SRR TSGR P AL E M

BT O SR — R TIR ARA  &

2. T EEN—EiR{ERIE

S e B4 RAY:

EIE 3.1.1 (BFERN). X FEEHR/ 1§ P(x), HFE MRS X:
X = {z | P(z)}

C = NG ER SRR

EX 3.1.2 (SMEHJRE (Extensionality)). BMNMERHHSE (A = B) [ HAAENTE S HIF K
JUER.

VA.VB. ((Yz. (z € A 3 € B)) & A= B)
RENBEEREESZ IR EHERITRRE.
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3. F&

AN
—

M

1) EX

EX 3.1.3 (T4E). & A, B ZEEEMNMES
A C B ¥/~ A & B 1145 (subset):

ACB < Vxe A (re A—x € B)
A C B E/~ AJEt B T4 (proper subset):

ACB «— ACBAA#RB

(2) — bR E BRI 4R
e BNFE — E51EF
EIE 3.1.2. WAMESME Y HACY ENTH A FAE.

A=B < ACBABCA

/]
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ANRZF T 7 Coq, FirI LA 45 FE Al SR IS L :

£
exp > € av. . MAIN 1 SHELVED (0 GIVEN UP (0

port Coq.Sets.Ensembles.

. Type
“tion SetsEqual. : Ensemble U

abLe (1/1)

U : Type.
able A : Ensemble U. Included U A B /\ Included U B A —>
able B : Ensemble U. A =8B

corem sets_equal: Included U A B /\ Included U B A —> A = B.

intros H. apply Extensionality_Ensembles. split; apply H.

End SetsEqual.




ANRZF T 7 Coq, FirI LA 45 FE Al SR IS L :

MAIN 1 SHELVED (0 GIVEN UP (0
port Coq.Sets.Ensembles. _—

Type
“ion SetsEqual. : Ensemble U

able U Included U A B /\ Included U B A

lable A : Ehsemble u. (1/1)
iable B : Ensemble U. A =B

rem sets_equal: Included U A B /\ Included U B A —> A = B.

intros H. apply Extensionality Ensembles. split; apply H.

End SetsEqual.




ANRZF T 7 Coq, FirI LA 45 FE Al SR IS L :

exp > ) av . MAIN 1 SHELVED (0 GIVEN UP (0
equir port Coq.Sets.Ensembles. e ———
Type
Ensemble U
Included U A B /\ Included U B A

“tion SetsEqual.

iable U : Type.
able A : Ensemble U.
B

able (1/1)

: Ensemble U. Same_set U A B

orem sets_equal: Included U A B /\ Included UB A -> A = B.

intros H. apply Extensionality_Ensembles.Isplit; apply H.

10



ANRZF T 7 Coq, FirI LA 45 FE Al SR IS L :

MAIN ‘0 SHELVED (0 GIVEN UP (0
port Coq.Sets.Ensembles. _

Proof finished
 SetsEqual.

lable U . YPE.
able A : Ensemble U.
able B : Ensemble U.

em sets_equal: Included U A B /\ Included U B A —> A = B.

intros H. apply Extensionality_ Ensembles. split; apply H.I

End SetsEqual.

11



3. F&

(2) —EELERE BRI TSR
» BENFEK — K5HS5

4. EEHIRZHA
(1) EX
EX 3.1.4 (%25 HJF (Union)).

/1

AUB={z|z € AVzec B}
EX 3.1.5 ((EAMIAC (Intersection)).

ANB={z|z € ANz € B}
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(2) EBERINE: DHECER
I 3.1.3 (st (Distributive Law)).
Au(BNC)=(AuB)N(AUC)
AN(BUC)=(ANB)U(ANC)

R, MR x,

re AU(BNCO)
< (reA)V(xe BAzx e ()

<~ (x e AVxeB)N(x € A\/xeC). A S R el
< (re AUB)A(z € AUC)
< ze(AUuB)N(AUC)
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(2) EBERINE: DHECER
I 3.1.3 (st (Distributive Law)).
Au(BNC)=(AuB)N(AUC)
AN(BUC)=(ANB)U(ANC)

R, MR x,

re AU(BNCO)
< (reA)V(xe BAzx e ()

<~ (x e AVxeB)N(x € A\/xeC). AR R el
< (re AUB)A(xz € AUC)
<z e(AUuB)N(AUC)
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. EERIRRAA
(2) TEMIIE: DEE, KR

EIE 3.1.4 (Wt (Absorption Law)).
AUANB)=A

AN(AUB)=A
IEB . TR x,
re AU (AN B)

< receAV(xe ANx € B)

——xr€eA
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(2) TEAIME: DEER, IRULER

'[IEEH ACB < AUB=B < ANB=A

JEBR. XHMTE x
reB

—x €AV EB

—xrxc AUB

-~ 2 — 1.

T
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EX 3.1.6 (25112 (Set Difference); X4} (Relative Complement)).
A\B={z|z€e ANz ¢ B}

EX 3.1.7 (4% #b (Absolute Complement); A, A, A°). W40 U.
A=U\A={zxecU|z¢ A}

Hrp, 242 U (Universe) & 41 IEEHEM A L HE M RTES. —RINEAFE. W5
A PIVE RS AEE “BB % e o0 At S A B o P B
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G NE RS AR CHEHE

(1) MR
o REMLEEREN D, BREAMNERNFNS

EIR 3.1.6 (“HIXT4M b “4uxf4b” ZIHKRR). BafEh U.

A\B=ANB

LR XN E o,

re A\ B
< rcANx ¢ B
——xecAN(xeUANx ¢ B)
&< xrcANzEB

~—rc ANB
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e De Morgani®

EIE 3.1.7 (FEEEMRAE (4axt4h)). WwatEN U.

. SRR o,

AUB=ANBAB

ANB=4UB

re€ AUB

—zeUAN-(reAVzreDB) |}
«—zrxeUANzx ¢ ANz ¢ B
<:>($€UA.1'¢A)/\(.7;€/\:1:§{B)

@J;EZA:L“GF

~—rcANB
19
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e De Morgani®

SR 3.1.8 (HEFEMLE (FIXTHN)).

TEBf.

C\(AUB)=(C\A)N(C\B)

C\(ANB)=(C\A)U(C\B)

C'\ (AUB)
<~ CNAUB
<~ CN(ANB)
<« (CNA)N(CnNB)
— (C\ A)N(C\ B)

20



BT ICE "3

=mmm§muwﬂi

| 1ZISJ: _ TusIE B

TR 3.1.8 (HFEHLEE (FIXTHL)).

TEB.

C\(AUB)=(C\A)Nn(C\ B)

C\(ANnB)=(C\A)uU(C\ B)

C'\ (AUB)
«— (CNAUB
— CN(ANB)
— (CNA)N(CNB)
&= (C\A)N(C\ B)




. ERNESRE

— &4
E X (by Georg Cantor)
BAGE S EENEESEA BRI LEHEM
WU RRE— MR ES

; \&v‘;r' 8 l@««;&

https://en.wikipedia.org » wiki » Matryoshka_doll
Matryoshka doll - Wikipedia

Matryoshka dolls also known as stacking dolls, nesting dolls, Russian tea dolls, or
Russian dolls, are a set of wooden dolls of decreasing size placed one ...
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. BRI ERIE

1. XH

EX 3.2.1 (] XIF (Arbitrary Union)). & M & —414E5 (a collection of sets)

UM:{3:|E!AEM.:B€A}

51|+

= {{1.2).{{1.2).3}, (4.5} }, W2 UM = {1,2,3,4,5, (1,2} }.

\ /

AFTA—REESNNES
23




2. XA

ENX 3.2.2 (J7 XA (Arbitrary Intersection)). & M j&—4EEH (a collection of sets)

ﬂM:{x]VAEM.xGA}
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- examples

:|ul

2. ["32

ENX 3.2.2 (J7 XA (Arbitrary Intersection)). & M j&—4EEH (a collection of sets)

ﬂMZ{xWAEM.xeA}

— {{1,2},{{1,2},3},{4,5}} eaE, MM = 0.
Rl ()0 =7 i:f\‘-Mﬁam“rv

‘iﬂniw’;j
A RNXIFERNES ﬁﬁuﬁﬁﬁﬁ’l f]J TN ITT=EL
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. examples

I_%_ &E/] _/\ 7 1/E S /

2. "R

ENX 3.2.2 (J7 XA (Arbitrary Intersection)). & M j&—4EEH (a collection of sets)

ﬂM:{x]VAEM.xGA}

= {{1,2},{{1,2},3},{4,5}} 224, M = 0.
RfEE): (|0 =U __

g 2 RMIFe, ERNUREE..
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. ERIESIRIE

X\ []4a= &\ Ad)

acel acel

EX 3.1.6 (A5 12 (Set Difference); 4%/ #h (Relative Complement)).

A\B={x|z€ ANz ¢ B} j— | ‘: » %B 3 x L /

EMX 3.1.7 (4i%F % (Absolute Complement); A, A’, A°). &40 U.

5 AAPTLANRAE i 3% |

A=U\A={zeU|x ¢ A}

Ho, 4248 U (Universe) &S HNEAEHERIIACEMWRIES. —BISEOAFAE. W
A BLERE]: AMAAE BRIk
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. BN ERRRE
3. [T EAHIRIE

Example Z55i:
PIES

={-n,—n+1,---,0,--- ,n—1,n}

A
A=R\ [ (R\X,)

nezZ+
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. SRR ERIE
3. [~ X EBHIBRIE

Example Z5451:
LB

X,={-n,—n+1,---,0,--- ,n—1,n}

At
A=R\ (] (R\X,)

nez+t

PE. ]—/XDe MorganiZii il &!
A=R\ () R\ X,)

neEZt

—R\ (]R\ | Xn>

:R\(R\Z)
~7
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NG

EX 3.2.3 (4L (Powerset)).
P(A):{X\XQA}

5130

A=1{1,2,3)

P(A) =4{0,{1},{2}, {3}, {1,2},{1,3},{2,3},{1,2,3}}
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Eﬂlﬂ]t

<

2. %R

SeP(X) «— SCX

XA HVE A € Al C ZIn¥e i, AR —)= P() .

Example &4
T UERH
{0,{0}} € P(P(P(5)))

WERR. RS L e B, FATTH

{0.{0}} e P(P(P(5))) <= {0,{0}} € P(P(S)).

0
hayil

N

JUEH]Z:
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P) 2 “z ¢ 2", s R={x | x ¢ o}

— <4 WIKIPEDIA ‘ I .
f— %\%ﬁ The Free Encyclopedia Q_ Search Wikipedia Create account  Log in
Zermelo—Fraenkel set theory XA 30 languages
Contents [hide] Article Talk Read Edit View history Tools v
(Top) From Wikipedia, the free encyclopedia
History
"ZFC" redirects here. For other uses, see ZFC (disambiguation).
* Axioms

In set theory, Zermelo—Fraenkel set theory, named after mathematicians Ernst Zermelo and Abraham

1. Axiom of extensionality Fraenkel, is an axiomatic system that was proposed in the early twentieth century in order to formulate a

2. Axiom of regularity theory of sets free of paradoxes such as Russell's paradox. Today, Zermelo—Fraenkel set theory, with the

(also called the axiom of . . . . . . . :

foundation) historically controversial axiom of choice (AC) included, is the standard form of axiomatic set theory and as
_ such is the most common foundation of mathematics. Zermelo—Fraenkel set theory with the axiom of

3. Axiom schema of . _ _ neb i [1] .

specification (or of choice included is abbreviated ZFC, where C stands for "choice",!'! and ZF refers to the axioms of

separation, or of Zermelo—Fraenkel set theory with the axiom of choice excluded.

restricted

comprehension) Informally,?] Zermelo—Fraenkel set theory is intended to formalize a single primitive notion, that of a

4. Axiom of pairing hereditary well-founded set, so that all entities in the universe of discourse are such sets. Thus the axioms

E Avimma ~Af iiimlimaa

of Zermelo—Fraenkel set thegrg refer only to pure sets and prevent its models from containing urelements
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