XU & Vx. zeX = 26U

g
Gub sb

Powerset axiom

For any set, there is a set consisting of all its subsets.

P(U)

VX. XeP(U) & XCU .
M Q&MZ cafa&vxw'[j n. &N
o ) % ﬁ«flz ejrwuuwg g
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The powerset Boolean algebra

Forall A,B € P(U),

AUB {(xelU|lxe AV xeB} € P

ANB = {xelU|xeA AxeB} €PU)

A = {xelU|—=(xeA)} c P(U)
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Sets and logic

P(U) { false, true }
0 false
u true
U V
N /\
(+)° —(+)
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2 MBEW
Proposition 85 Let U be a set and let A,B € P(U).

1.VXePU). AUBCX < (ACX A BCX).
2.¥VXePU). XCANB & (XCA N XCB).

PROOF:
[_::b) Assuml AudeX
RTP: AL X prol BEX /

G) Aex | ) Bex
Cr W"OW
S B

e ALY s
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Corollary 86 LetU be a setand let A,B,C € P(U). -

1. C=AUB
iff

ACCABCC]

iff

VX ePU). (XCAANXCB) = XCC|
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Pairing axiom

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

{a, b}
defined by

Vx.x €{a,b} &< (x=a V x =Db)

NB Theset{a, a}is abbreviated as{ a}, andreferred to as a singleton.

V/)C- X € {“!a% o @_7/&)\/@90&) < @,;a,)
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Wb Hg 0

Examples:

> #{0}=1

> #{{0}}=1

> #H 0, {0}}=2
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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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Proposition 87 (Fundamental property of ordered pairing)
For all a, b, x,y,

(a,b) = (x,y) &= (a=x Ab=y) .
ProOF: Ak™ 4, b o Le u’ﬂ&m/g;
() &
‘__>) A’S’X\AM {{ ﬁ abﬁﬁz i{x%){x@%ﬁ
RIP : b=z &l b*?,
(st 6>b: (aby= {ia}l\szﬂ,f“ﬂ

{o“.:.'&x\/\\\s {&ﬁ:iQ«?}
C oA 4 4
aqéé ‘P / g > X 944
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Carlesmn Collisom plomt
‘/P R_xR_

roducts

The product A x B of two sets A and B is the set

AxB={x|JaecAbeB.x=(a,Db)}
where :{Ca)b) ) a.é‘A‘/\ 56‘53

Va1,a2€A,b1,b2€B.
(a;,bq) = (az,b) &< (a; =a,; /A b; = b;)

Thus,

Vx e AxB.dlae A.dlbe B.x=(a,b)
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A= 0423 B=§ a/ b3
Ax B = { (o4),(05),(4a) ’(4,9)/@_/@)!(2,!,)}

A= S
#AD = 2 #rB) = 6 - #4148



Proposition 89 For all finite sets A and B,
# (A xB) = #A-#B .
PROOF IDEA: %&7@; " A;.,ga,/ . aﬂ%
%ﬂm B:’-Sbl.”, Am’i

b o eee s
by —* j(%):

P4 'y
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A1B,C S UL

Fy= 5 A
) Fy= A
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Big unions

Definition 90 Let U be a set. For a collection of sets & ¢ P(P(U)),
we let the big union (relative to U) be defined as

JF = {xeU|IAeTF.xec A} € PU)
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