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Sets and logic

LN

Pu) { false, true }
0 false

u true
U \%
N %W/ 'H(LC
() () / /
T P{set)= { 053]
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Un oltreA
Voo

airing axiom

For every a and b, there is a set with a and b as its
only elements.

=L = #1
defined by o = #2,

Vx.x €{a,b} &< (x=a V x =Db)

{Q.Ibl: fézdz

NB The set{a, a}is abbreviated as{ a }, and referred to as a singleton.

— 157 —



Ordered pairing

For every pair a and b, the set

{{a},{a,b}}
IS abbreviated as
(a,b)

and referred to as an ordered pair.
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Proposmon /1 (Fundamental property of ordered pairing)
For all a, b, x,y,

(a,b) = (x,y) &= (a=x&b=y) .
PROOF:%_—”) /
Q:-"?) {54?154»9%:{&1/{*17{{
log ! a=b = {{fas]}=F fal]= 1 £ 62l
- U
?2%'-:.5:1.‘)1.
b lexzan
16a1b=9 (8] =f ¢ QN <= %} ooy
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Products

The product A x B of two sets A and B Is the set
&VLM
AxB={x|JaecAbeB.x=(a,b)

where T//l fr“uxﬁk

V(l1,a2 S A,b],bz c B.
(a1,b1) = (az,b2) & (a1 =a; & by =Db,)

Thus,

Vx e AxB.dlae A.dlbe B.x =(a,b)
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Proposition 73 For all finite sets A and B,

#(AXB) = #A-#B .
PROOF IDEA: A—:@‘Lu -~ Qm% @4:/6.;:"«/)
B g o] (#6)

/
Ly 7 Lo = M h
N |




Big unions and intersections

A ad 8 e covidtred BUB
i By e hore Lubg) ~-Ub

Gl j: j{%ﬁ)&u}p o of U

od Ayt e | T xeF. 26X
b ol F= (b s
Lgcjef )F= Auhu —~ ULy,
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g dawte propdly

Theorem 74 Let ,
7= {SCR[(0€5) & (VxcRxeS = (x+1)€S) } .

Then, (i) N e Fand (ii) NC (F. Hence, (|F = N.

< 7@:‘_@

_

QE)RC{;?/:;—N. ne(VF | N w Tt ReF
Cﬁ>\ﬁ4 G’A/. /&MT J"{/ﬂ——% @ &0
[VSEF. n&S ' %ﬁ” 0 EZ;"L
\ﬂ\? sd 04 F

C”) el gucaat\
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For  FLP(PWY),
U(UF)=Uud | 7]

or , tu ndiyced waa/mo’bt)

L/ X:U<U X

xe (A Heg \ xeo
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Union axiom

Every collection of sets has a union.

UF

xelJTF & IXeTF.xeX
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For non-empty ¥ we also have

ok

defined by

Vx. x€eNTF & (VXeTF.xeX)
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