


Proposition 104 For all finite sets U, U =§ M .- u.ﬂl

P(U) =2#Y .
7 P(U) 24U =

PU)=3318cuy
S U b srrm(s) of laglhn
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PROOF IDEA:
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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 Boolean algebra

( "P(U) ) (Z) u ) U ) M ()C )

G frell | ok}
u:g’ZC-JU-l "t"f_‘_*__e?
AUB = {xelU|xeAV xeB} €PU)

Forall A,B € P(U),

ANB = {xelU|xeA AxeB} €PU)

A = {xelU|—=(xeA)} c P(U)
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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)=(ANnBJ)U(ANC), AU(BNC)=(AUB)Nn(AUC)

AU(ANB) = A = AN(AUB)
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» 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).
r(1) VXePU). AUBCX & (ACX A BCX).
2.¥VXePU). XCANB & (XCA A XCB).
PROOF: ACAUR n REAUR.

-~ AURCX :.-»(A_C,X A B EX) Fxe

(ACx A BL X)) = AUBEK VXU

LZ AVR T3 wﬂ%«v\!—d " M\a ot Thot oa’in[c‘:ing
both A ond B in @ witdf, AvR FSWZ“
SM&“L&JO <l L/S conLined m W‘J g C&LL&Wj
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Corollary 106 Let U be a setand let A,B,C € P(U).
“To shaw™ C i Un u.w‘msj/ﬁw

1. C=AUB
N R egquivahot Wy lau,

(D[ACCABCC]
A
@ [vXePW). (ACXABCX) = CCX]
5 C—ANB To law £ i, The o gechi
" o’{AMB%N&ﬁ? 3w
0, CCANCCB]
A
(D vXePU). (XSAAXCB) = XCC]
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Sets and logic

P(U) { false, true }
0 false
u true
U V
N /\
(+)° —(+)
by N g’




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.
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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}={xy} — x=y=—a

2. {e,xt={¢y} = x=y

PROOF:

ASoum € §¢2§ $ <) '31

St § 6,2\ S50 wehet @ cVvoEE 2>
Swee §¢9\ eS8 Gy Lt hawe (? =C v y=2)

[A



Givem & 'O,Oujtu
laby = § §a3,{a] ]

Consddi
<0\lb§ gl <1I‘9§

Thom {ga'{,galby}:‘{g"?ugz“ﬁqx}

S Sag={zy e fale{z9]
N2 i
[2-x] 420y
ngaw‘e {ga{,gal'sﬁ}.—:{%a%gaaﬂ%
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Ordered pairing

Notation:

(a,b) or (a,b)

Fundamental property:

(a>b):(x>y) — a=x /N b:U
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