Venn diagrams?

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

Complement
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Pw)=§ x| Xeug
The powerset Boolean algebra
Y {'IC/M l'ﬁv/_LQ}
("P(U),@,U,U,ﬂ,(-)c)

?zeu\ false §

AUB = {xelU|xeAV xeB} €PU)

Forall A,B € P(U),

ANB = {xelU|xeA AxeB} €PU)

A = {xelU|—-(xe A)} 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

— 335-a —



» 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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AU BNR)EA
& po(ans) Ea) a(AS AVGAD))

<«

& XEKOY
VW VZ ) r &EX =2 X EXOUY

(2) AU(ANBY EA
'/H \Vx. x ¢ AU(AND) = zEA

ﬁl? ;L GTA .(1 ) p;,hp' :A,\x Uﬂﬂexb\/mz :2—\
&R AC S F‘b Lo .
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» The complement operation ()¢ satisfies complementation laws.

AUA=U, ANA°=(

ﬁ\_/_E: (MB)C.—.—. AN RS
(ANB) = A"V BS
(A =
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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).
Proor: Jet X & Pu).
(=) Asawme AUB L X
RTP: ALX ad BEX
Sihee ACAUR and AURC X, 2ol &
Thoe A L% Avd sinclerly fof BEX.
((=) Assume: Acx and DEX

RTP: AURCK
chxekub;ﬁ«ﬁ;b('te”\ ”?e%\

L Nou e Te




(=) Assume :f% e and o

RTP: AUB LX
Lgfxewbl-fﬂ:v{':},,(xef\ B¢ re%\
RtP: zeX
pet B e Aspurt 8
R xeX fap 26 X

%Maﬂ@,p\n’a{e %@MJ@IWQ
. & Ay .



Corollary 106 Let U be a setand let A,B,C € P(U).
: l
= Tt emdllest set That

4 mentens bilh A sd B

DIACCABC(]

A
& lyxePU). ACXABCX) = CCX]
2 C=ANB The m"[@raeche/f A ad R
iff is W lafoxest cet That

Diccanccr con toined m bt A oud B

A
@[VXECP(U). (XCAAXCB) = 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}
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,
LixyrCl{a} = x=y=a
216X ={6Y} = X =Y

PROOF:

(1) Aseamd {rm\Ecal.
Fhoe X € 57‘:")1"—? Z€ S"Ks:z') Y=4

gedngh = et 7%

(2) Asbunt: ez f=foul

0
Snee zefoaf=ieyt=r_#=¢ VY m?)}ﬂbx:?

Jinee 3e{¢:‘3§={9%§¢>@%=°v 3=%) .



KukATowsSK!  FAIRING
K(ab) = ] {af {abh]
Assunt: ¢ (a, k) = K (29
TThel 15, {Ea'ﬁ s & b’I’Zj: i{x},ifﬂjg% ()
Thin $a% e §$x3, M‘ﬂ%
owd svVsat= {1} o Cray=fuyl

(et @D: Thim Q=2 = ff“ 1,04,b] 21 {@'2'/5 a"ﬁlg
= {Qﬂa}:?awﬂé |o:-:\a,,




CWL@ . Sal=(xiyi = a=xj
T
§503,5ab]? = $8aT. fandy
= Sabl= ¢a,al=%al

=) a=z=b .

1Je heee ghswnm -
(ab) = K (xim) = (a=1 ond 525 ),



Ordered pairing

Notation:

(a,b) or (a,b)

Fundamental property:

(a>b):(x>y) — a=x /N b:U
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A construction:

For every pair a and b,

<Cl,b> — {{a}> {a>b}}

defines an ordered pairing of a and b.
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Proposition 108 (Fundamental property of ordered pairing)
For all a, b, x,y,

(a,b) = (x,y) &= (a=x A b=y)

PROOF:

s htda for Lo, b)y= K(alb).
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Products

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

AxB={x|JaeAbeB.x=(a,b)}
where

V(l],CleA,b],szB.
(a1,b1) = (az,b2) & (a1 =a; A b; =by)

Thus,

Vx e AxB.dlae A.dlbe B.x=(a,b)
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Pattern-matching notation

Example: The subset of ordered pairs from a set A with equal
components is formally

{(xeAXA | daeA.da, e A x=(aq,a;) N ag=aqa;}
but often abbreviated using pattern-matching notation as
tlana) EAXAlag=a} .

Notation: For a property P(a,b) with a ranging over a set A and b
ranging over a set B,

{(a,b) € AxB|P(a,b)}
abbreviates

{(xeAxB|daeA.dbeB.x=(a,b) A\ P(a,b)} .
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Proposition 110 For all finite sets A and B,

#(AXxB) = #A-#B .
PROOF IDEA:

A:?m---;awzl ‘Ezil""”' b"‘"s

JoBe§ (b)) @055). - (A fe) ]
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