Powerset axiom

For any set, there is a set consisting of all its subsets.
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U P Plen)—P(P(ru]) > . _.

NB: The powerset construction can be iterated. In particular,
FeP(PU) & FCPU) ;

that is, & is a set of subsets of U, sometimes referred to as a family.

Example: The family & C P([5]) consisting of the non-empty sub-
sets of 5] ={0,1,2,3,4} whose elements are even is

C = {{O}>{2}>{4}>{0>2}>{O>4}>{2>4}>{O>2>4}} .

— 327 —
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Proposition 104 For all finite sets U,
H#P(U) =274 .
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Venn diagrams?

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

Complement
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The powerset f%olean algebra

( j) u ) ) ) )

Forall A,B € P(U),
AUB =

ANB =




» 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)=(ANnBJ)U(ANC), AU(BNC)=(AUB)Nn(AUC)

AU(ANB) = A = AN(AUB)

— 335-a —



AUANRY= A
P AU@nR) S A AC AU(ANB)
NE Tor ML 3ehDX
v/ A CAUX

—

o—

@_V: }(UXEA’U \

—

Tt vs, g e AUX. FehU
b W%Aux@[ée:& va1ex) |

P v AUT © (2eAVEY)




AUBR) S A
= ANBE A = AURANRYC AUA = A



» The complement operation ()¢ satisfies complementation laws.

AUA=U, ANA°={(
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Proposition 105 Let U be a setand let A,B € P(U).

1) VXePU). AUBCX < (ACX A BCX).

2.¥VXePU). XCANB & (XCA N XCB).

PROOF:
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PeooF FRINCIPLET .
Corollary 106 Let U be a set and let’/A, B, C € P(U).
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2. C=ANB
iff

VX ePU). (XCAANXCB) = XCC|
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Sets and logic

P(U) { false, true }
0 false
u true
U V
N /\
(+)° —(+)
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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} = § b,af
defined by

Vx.x €{a,b} &< (x=a V x =Db)

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

> #{0}=1

> #{{0}}=1

> #H 0, {0}}=2
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Proposition 107 For all a,b, c,x,y,

1. {a}l={xy}&= x=y=a




