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

(Pw)y, 0, U, U, N, (e )
Forall A,B € P(U

A@ — {xeu|xeA§xeB} c P(U)

/z\ ~ [xeU|xcAPxeB} P

= {xelu E[(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)=(ANnBJU(ANC), AU(BNC)=(AUB)Nn(AUC)

AU(ANB) = A = AN(AUB)
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Pﬁfr A\ICA(\@) = A

2(6’4 \q[;(. € AU@/\@>(—;§ (A
Lot x é(o\lbjfefa,,
(=) Mmwe 1€ Au(Ant) & (xenv x€AOR)
R0 x€A
ey_l( reh ne At dine .
lox 2t AO® &> (x A 2 eQ) = xeA

(&) Asrnt L EA.
e xe AU (AnR) . whh o The cost becoue

¥

xcA .



» The complement operation ()¢ satisfies complementation laws.

AUA=U, ANA°=0
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Proposition 85 Let U be a set and let A,B € P(U).
1. VXePU). AUBCX & (ACX A BCX).
2.¥XePU). XCANB &< (XCA A XCB).
PROOF: AUA AR e PlU).
RTe . puBex & (ASx A BEX)
(=) bgewe AVBSX

RT¢ ACx A BEX

B Jaeh. aex n DD LLX.

ASswe aeh .= LEAVE = L X
A&&Q [96(5 =) beAVH -;-_:3!7@\(
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Corollary 86 LetU be a setand let A,B,C € P(U).

1. C=AUB
iff C con (eins BAadR
'ACCABCC] 0 o e sl
A NN
VXePU). (ACXABCX) = CCX]
2. C=ANB Cin cowloind i Aady
iff od 4o WWVmJ».
CCAANCCB]
A

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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UNORDERED & ORDERED
PAIRING



Pairing axiom

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

{a, b} —— {%“3
defined by

Vx.x €{a,b} &< (x=a V x:b$
M. 1eSha) = (26 V 1=a)

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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?F«}Qa?‘\km For L a,B,c,z,?,

(1) §2q e {43 = (x= & A 7:A>
() feri-19912 =)
?ﬁf]:@) Aseume 1) €54y

T sswle x € SL?S =) xéfq —2:-9

Avx&y‘f\’%\w—:‘«a ,Pvr 9=




Onpered PariNG

/\/\O'fél'id'\/\:
(a,b) or {a BN

Fundamentsl ?m,wto.-
[ﬂtcb>=(1)9) &> @:x A b=?>



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/\b:y) dl;{

PROOF: {a,b>= {a ,fa,b
(&) Stugpprard et

=\ AScme
= SRE TELE A e 8 R TARA

EZZ" -2 A L' :
G omplam,  (1a3=T13 v $a1=54gY)
A Q“'H:S%J SQ.5\={1‘3&>
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(gzz =Gel v 1]z feb) )
taq\ 129 v fxy= S"")
Epcivc: o T orpret 8



Products

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

AxB={x|JaecAbeB.x=(a,Db)}
where — i(a,b') ] acA A b%ﬁ

Va1,az€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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DaTrERN -MATcHING NoTaTiow

Ew«ymzj’m subo s o{» e-red paaYs JQ'W &
st A wilh % Comrone/u-@ TS Jﬁafw\é%a
{x &AXA I 3@;1%- 39@% : ZZ—‘(Q:,Q;_) A Q1=42j
but ecj/i’e/«« Ablrevieled L$14 wa—me}—ddw?

nob2d wn ag

{C&M&L) E A)‘}Ay\ o= &2 .ﬁ .



Netekow: T a p(*op@f{r'a P(a.b) Ll

0. V'omaA el & s A Mmd b rménm ver

Y 4
{Ca;b)éAxB ) Pla,b) ]

abbrews Tes

j xeMeD) JacA Iped . z=@)b) A Plab) -



Proposition 89 For all finite sets A and B,

#(AXxB) = #A-#B .

PROOF IDEA:
S"B AzS a8, ., 0n? sl D=5 b, .., b g
HA- m HBon
AB=f (@ b), Ca b)) (Rur),ooe Rubn)
(a2%), (&0%), -~ NENY

(anb), --- r@*n"‘")}
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and logic

{ false, true }
false

true




E Zéw\?(t&: B’\*? uion.

. 6:@{5,[{{6] l th  vum o:f‘bl«e elemonts }

a/ﬁ T & less thon o euef 2
- i ¢/ {Ov]/iﬂhaolﬁb {0127]}

@ U% TSW{wwAwa;[ e sets wa G

ne\ U & JTed. neT
U% :::{@/4,2,73



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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