Set Operations: Examples & Problems

-3

Properties of Sets

1. Commutative Property

e UnionnAUB=BUA
e IntersectionnANB=BNA

2. Associative Property

e Union: (AUB)UC =AU (BUCQ)
e Intersection: (ANB)NC =AN(BNCQC)

3. Distributive Property

e Intersection over Union: AN (BUC)=(ANB)U(ANC
e Union over Intersection: AU (BN C) = ( (

4. Identity Property

e Union with an emptyset: AU = A
e Intersection with an emptyset: AN( = ()

5. Idempotent Property

e UnionnAUA=A
e Intersection: AN A=A

6. Complement Laws

e Union with complement: AUA' =U
e Intersection with complement: AN A' =0

7. De Morgan's Laws

e Union: (AUB) =A'nB’
e Intersection: (ANB) =A'"UB’

Problems

1. Union of Sets

o Find the union of each of the following pairs of sets:
= () X ={1,3,5}andY = {1,2,3}
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2. Subset

(il A = {a,e,i,0,u} and B = {a,b,c}

(i) A = {z : x is a natural number and multiple of 3} and B = {z :
z is a natural number less than 6}

(iv) A = {x : z is anatural number and 1 < x < 6} and B = {z:

z is a natural number and 6 < z < 10}
v)A=1{1,2,3}and B=10

o Let A= {a,b}and B = {a,b,c}.1s A C B?Whatis AU B?
3. Unionwhen A C B
o If A C B,whatis AU B?

4. Union and Intersection of Multiple Sets
o IfA={1,2,3,4}, B={3,4,5,6},C = {5,6,7,8},and D = {7,8,9, 10}, find:

iAUB
(i AuC
(i) BUC
(ivyBUD
wWAUBUC
viyAuBUD
il BuUCuUD

5. Intersection of Sets
o Find the intersection of each pair of sets of question 1 above:

X ={1,3,5}and ¥ = {1,2,3}

(i) A = {a,e,i,0,u} and B = {a,b, c}

(i) A = {z : x is a natural number and multiple of 3} and B = {z :
z is a natural number less than 6}

(iv) A = {z : = is anatural number and 1 < x < 6} and B = {xz :

z is a natural number and 6 < z < 10}

v A={1,2,3}and B=10

6. Multiple Set Operations

o IfA={3,57,9,11}, B = {7,9,11,13}, C = {11,13,15}, and D = {15, 17}, find:

()ANB

i) BNC
(iiANCND
ivVANBND
vyBND

vy AN (BUCQ)

i) AnD
(vii) AN (BUD)
(ix) (ANB)N(BUCQ)
x (AuD)N(BUCQC)

7. Set Intersection with Conditions
o If A= {z: zis anatural number}, B = {z : x is an even natural number}, C =
{z : z is an odd natural number}, and D = {z :  is a prime number}, find:

i)AN B
(i) ANC
(i) AN D
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s (vyBNC
= (VVBND
= (viiCND

Key

1. Union of Sets
HXUY ={1,2,3,5}
(i AU B = {a,b,c,e,i,0,u}
inAuB=1{1,2,3,4,5,6,9,12,15,...}
(ivvAUB ={2,3,4,5,6,7,8,9}
v AUB=1{1,2,3}
2. Subset

o ACB,AUB ={a,b,c}
3. Unionwhen A C B

o AUB=B
4. Union and Intersection of Multiple Sets

o (AUB=1{1,2,3,4,5,6}
iAUC =1{1,2,3,4,5,6,7,8}
(i) BUC = {3,4,5,6,7,8}
(ivyBUD = {3,4,5,6,7,8,9,10}
wAUBUC=1{1,2,3,4,5,6,7,8}
(ViAUBUD = {1727374a576777879?10}
(vil(BuCuD={3,4,5,6,7,8,9,10
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