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

Forall A,B € P(U),

AlLTB

{(xeU|xeAl[V[xeB} €PU)

|
AlNB = {xeUlxecA|A\]lxe B} ¢ P(U)
{ |
Ad = (xelUl[-[xe A)) e 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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NB. For A Aowd 3 o P(W),

AO(ANDBY= A
PROOF: Jof A wd B b subsold j W
00::(_9 : \VLX(‘& .@L@) v (e /\160}>]<9> @%)

Jok 1 e
<§:> me/ vt Thu QLéA)\I(L6A/\16’B>

@) AE&AWSQ C‘Z:(j\c) \fCJLC’A N LG @>
oot (xepnreB) Then(Zh).




» The complement operation ()¢ satisfies complementation laws.

AUA=U, ANA°=0
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ND: For AEPW), ANA=G
K/Tf: Vx.& W [’L% N 7@‘%)3(7? %&K__JC



Proposition 85 Let U be a set and let A,B € P(U).
1. VXePU). AUBCX & (ACX A BCX).
2.¥VXePU). XCANB & (XCA N XCB).

PROOF:

(1) Lt Whe o s ond bt ACU, BCU

Con wdor XEU.

@;) /}EWW_@
Fren. (zepvies)=) 26X (X

R1P (i) YrecU . 1eA =) 2.&)
M@,) \qbvc/%tg(;/l}?’) g €)X
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RIP(i) MreW  xeA= 26X .

M’Lél& L{éfbwk‘a"\a
Assume . v A (¥ ¥)



%’_(E (i) \flgél/(. '96\7377 N EX
Arnalegous o lefd os om exerede.
(&) panne

o xel e ) &)
S xAZem w3 = 74 €
LUP - e (veh v ¥eh) =) EEX
Jot Fe W beowlaike?.

ASume
T ) M) vkeem) T eex




M/‘m%i‘wlﬁ?/f/wﬁ@/ we hone.
2B = 2eX B
Uﬁ\\”’é’) éswwﬁl—[‘m@)/w{ need W
3> X weoa o CegeR:
ca¥s F zen Thowm %y@/“f‘w‘m‘ﬁ'

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

1. C=AUB
iff
ACCABCC]

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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