e com b Ul M[%sﬁ;% %
1o o wew” 8 nleeh o
Aol P -

Powerset axiom

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

P(U)

‘h@m VX, XePU) & XCU .

ACB&'v(W xeh=2ed ) ¥ xeh. 26D
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T W% @hvtfu.ol\\f‘« w~ Of 0.5 CA/OLVLA/L)Y:I

#Q =0 Kual/

# Np)-7 =1 #A-a

# ?P¢ 92 -2 = #PAL
# PP P(g)> 2"

el W



Venn diagrams?

*From http://en.wikipedia.org/wiki/Intersection_(set_theory) .

— 92092



Union Intersection

Complement

904



The powerset Boolean algebra

Forall A,B € P(U),
AUB = {xelU|xeAV xeB} €PU)

ANB = {xelU|xeA AxeB} €PU)

A = {xelU|—-(xeA)} P(U)

L maﬁww x A
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Sets and logic

P(U) { false, true }
false

true
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Proposition 85 Let U be a setand let A,B € P(U).
AIOVXEePU). AUBC X & (ACX A BCX). BvcoesK

(‘/

2.¥XePU). XCANB & (XCA A XCB).

PROOF Lt % &P %Jw X LY. .
L”)) Assua A0 C*X L&Wuﬂ,& ‘%A A€ AU

AQAUQ é LQW»M : A/SJSA(BSQ

WL%MW°3~0°
(&) AWMACX ad BEX

900



@ AUS &¢
thet &, V. @QA)\/(%_,HH—;»ZG%

dent 2 €U s.f~.@eﬁr)\/@e7§>

@(_QJ r €A A P oLl AL | &
(/j_rg_@ 7.0 M. 2 UX begsert B EX

)%



Corollary 86 Let U be a setand let A,B, C € P(U).

1. C=AUB rfzﬁm’}{ Km'uu%

ff fu\V’M‘Aﬂ%? Q.
[ACCABCC] Ao o walidn 6T
A s vl whiae,
VXePU). (ACXABCX) = CCX]
2. C=ANB
iff
CCAANCCB]
A



(6Q,La& zi(&wa&q&%dwyh

» The union operation U and the intersection operation N are
associative, commutative, and idempotent.

(AUBJUC=AU(BUC), AUB=BUA, AUA=A

(ANB)NC=AN(BNC), ANB=BNA, ANA=A
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» The union operation U and the intersection operation N are
associative, commutative, and idempotent.

(AUBJUC=AU(BUC), AUB=BUA, AUA=A

(ANB)NC=AN(BNC), ANB=BNA, ANA=A

» The empty set () is a neutral element for U and the universal
set U is a neutral element for N.

PUA =A =UNA
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» The empty set () is an annihilator for N and the universal set U
IS an annihilator for U.

DNA=10

UUA=U

» With respect to each other, the union operation U and the
intersection operation N are distributive and absorptive.

AN(BUC)=(ANB)U(ANC), AUBNC)=(AUB)N(AUC)
AUANB) =A = AN (AUB)
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» The complement operation (-)¢ satisfies complementation laws.
AUAS=U, ANA®=0
CA’U@ ¢ AenRe
(LOR)E = AU B




Unordered. fakl={hal

\[Pau‘mg axiom

only elements.

For every a and b, there is a set WiCl and b as its

;
(a, b} 2L {g,a‘g

é)/jcp/é V L,a>

defined by

Vx.x €{a,b} &< (x=a V x =

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

L« x,efé{,q = @-;»a V %;&) 2> @74)
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Examples: @ E@Z
wedBOR LA

» #{{0}}=1
> HO,{0}}=2
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Exeic (a,b>:<%,v><’:> o= A b:.?
<&‘D[_: ab> :(\o,q>é:,> &95>

Ordered pairing

For every pair a and b, the set

{{a}, {a,b}}
is abbreviated as
(a,b) —— QL ,&>
and referred to as an ordered pair. ? M . CL%&(,‘"?.

Eﬁy <'l,l>>-i3ﬂ¢%ﬂ?]>z( s domd .
(1) =g AR R
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