Proposition 110 For all finite sets A and B,
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Sets and logic

P(U) { false, true }
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Example: [6/.\: iO,‘l’ 7’/'3/"{?[

» Consider the family of sets

( )
the sum of the elements of
T = { TCI5]

T is less than or equal 2

\ _{\'Z} /

10, {0}, {1}, {0,1}, {0, 2} }

» The big union of the family T is the set [ J T given by the union of
the sets in T
nelJT &< ITeT.neT .

Hence, | JT ={0,1,2}.
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Definition 111 Let U be a set. For a collection of sets F € P(P(U)),
we let the big union (relative to U) be defined as §

JF ={xeU|3AecF.xeA} €P(U)

— 358 —



UMY
? UK UA,,

U

An

A2, Tt

F- A

7 ehoim
U A pmx
(honys )

U (hon

U -:.E):

V(v

))7
E

cP(U) .
3"}
c P(U) ‘Ae
A |
- U{ U | )
J(Ua) ( )6 Ae "
PROOF: (z 3 /‘é':}' 3’ G}g.
f]
& A A

aﬂef}
UUA| ‘
& e

U

1L €&

S

3 A

2N



NR. N{ABI=ANR /) A A, Y AAN AN - AR

Big intersections

Example:
» Consider the family of sets

S = { S C [5]| the sum of the elements of S is 6 }
{9,4;2.3}
— {{2>4}>{O>2>4}>{1>2>3}}

» The big intersection of the family S is the set (S given by the
iIntersection of the sets In S:
ne()d & vSesd.neSs

Hence, (1S ={2}.
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Definition 113 Let U be a set. For a collection of sets & C P(U),
we let the big intersection (relative to U ) be defined as

NF = {xeU|VAcTF.xcA} .

<AA‘B£A A ANBSR)
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Theorem 114 Let 7 O{,OS’W‘C n L—% |

F = {SQR‘(OES)/\(VXER.XES — (X‘H)ES)} '

Then, (i) N e Fand (ii) N C (F. Hence, (\F = N.

f
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Proposition 115 Let U be a set and let ¥ C P(U) be a family of

subsets of U.
Todow S & UF

1. Forall S € P(U), ‘
W”‘ To glew

S=UTF
iff
@[VAE?.AQ S|
@[VXE P(U).(VA€eTF.ACX)=SCX]

2. Forall T € P(U), /@qW’F N {-\:\F
T=N7F [)(‘rc,uat To Yhow :
iff
@[VAefﬁTgA}

@[w cP(U).(VA€F.YCA)=YCT]
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Union axiom

Every collection of sets has a union.

7

xclJTF & IXcTF.xecX

reUdes I Xed areX o fls
N Up=-9
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For non-empty F we also have

ok

defined by

. xeNTF & (VXeT.xeX)
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D1isjoint unions

Definition 116 The disjoint union A W B of two sets A and B is the
set

AWB = ({1} x A)U ({2} x B)

Thus,
Vx.x € (AWB) < (Ja€A.x=(1,a)) V (FIbeB.x=(2,b)).
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Proposition 118 For all finite sets A and B,

ANB=0 = #(AUB) = #A + #B
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Corollary 119 For all finite sets A and B,
#(AWB) = #A +#B
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