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Section 2.3
Set Operations

Suppose B = { x : x is not a natural number }
Natural number: 1, 2, 3,4, ......

Is0 U B ?yes

Is1UB?no

Is1/2 U B ? yes

Is-1 1 B ?yes

Is the letter 'a' L B ? yes

o In order the B is well defined, we must stipulate the ung

of which all subsets under discussion are considered to be sulaets:
0 If B is defined in set Builder — Notation then th

universe of discourse of the predicate.

Example:

S={x:P(x)istrue }

U=z
B=1{0,-1,-2,-3,4,...... vU oz

U: Universal set
U=R
B=(-0,1)0(1,2)0 23)0 B34 0\,.........

Definition: %

Let A be a subset of unjadrsaNget

The set { x: x 1s in U gad A 'WAis called the complement of A and
denoted be A°

Example: %

LetfU

_andx>2}
,1) 0 (2,0)

Example:
LetU=Z
A = {x:x1isrational }
A =7 (All numbers)

A= (empty set)
B=@p (empty set)
B°=Z (All numbers)
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Note:
The empty set is contained in every other set.
A is empty set, and B contain any elements then (A U B)

Example:
D={x:x<landx>2}

D=

Definition:

Let A, B be sets

The UNION of Aand B(A 0 B)intheset {x:x U Aor xUB}
The INTERSECTION of A and B (A N B) is the set {x : xLJA an

Example:

A={ab,c,d} Q
B={b,c,e, f}
(A0 B)={x:xUAorxUB}
={a,b,c,d,e, f}
(AnB)={x:xUAandx U B
={b,c} ‘:zfy'

Example:

U = R (universal set)
A={x:0<x<2}
B={x:1<x<3}

C={x:2<x<4}

(ADB)={x:

Two sets A and B are called disjoint if A N B=@

Then:
Let A be a subset of U, then:

. ANnA =@
2. ADA=U
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Example:

Let A and B be sets of Integers defined by :
A = {x:xisdivisible by 2 }

B = { x :xis divisible by 3 }

(AO B)={x:xisdivisible by 2 or 3 }
{2,3,-2,-3,6,-6,12,-12 ....... }
(A nB)={x:xisdivisible by 2 and 3}
{6,-6,12,-12,18,-18 ....... }
A°= {x:x1snot divisible by 2 }

B¢ = { x : x is not divisible by 3 }

(A D0 B)* = {x:xnotdivisible by 2 and not divigible by Q
(AD B)=A°nB° %
(ANB)=A°0B &
Theorem 1:

Distributive Laws

ILAD(BNnC)=(A0B)n (AL

22An(BOC)=(AnB) N C

Theorem 2:

DeMorgan's laws

1.(AOB)=

2.(AnB)Y=s= N ‘

The set difference at S and T, denoted by S\T, is the set

k:x U Sandx O T}
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Example:
IS the S, T two sets
S\T and T\S are disjoint

> S\T NT\S =@

Example:

A=1{12}

B={1,2,3}

AB=o IfA U B, then A\B=q
Remark:

(AAB) O (BMA) =(A0 B)\(ANB)

Theorem:
(AO0B)=(A\B)UO (B\A)O (AnB)

(A O B): written are UNION of disjoint sets. Q
Important Identities:
idempotent laws
1.LAODO A=A
ANA=A
2.A0 p=A
ANe=0Q
3.A0U=U
ANnU=A

4. A0 A°=U
ANA=@

Associativity

BnC)=(A0B)n(ADC)
(BOI C)=(ANnB)0 (ANnC)
8. (A0 B)y= A° N B
(ANB)=A°0 B
9. (A% = A
10.(A0 B)=(A\B)0O (B\A)O (ANB)
11. AABD C)=(A\B) n (A\C)
12. AA\B N C)=(A\B)0 (A\C)
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