D (7 famanalran

Set Operations

-3

Properties of Sets

Understanding the properties of sets is fundamental in set theory and helps in various mathematical
operations. Here are some important properties of sets with examples:

1. Commutative Property

e UnionnAUB=BUA
e Intersectionn ANB=BNA

Example:
A=1{1,2}
B ={2,3}

AUB={1,2,3}
BUA={1,2,3}
ANB={2}
BNA={2}

2. Associative Property

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

Example:

A=1{1,2}
B ={2,3}
C ={3,4}

« (AUB)UC ={1,2,3,4}
« AUBUC) ={1,2,3,4}
e (ANB)NC =10
e AN(BNC) =10

3. Distributive Property

e Intersection over Union: AN (BUC) = ( ) U ( )
e Union over Intersection: AU (BNC)=(AUB)N(AuUC()

Example:
A=1{1,2}
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B =1{2,3}
C = {3,4}

« AN(BUC) = AN{2,3,4} = {2}
« (ANB)U(ANC) ={2}U0= {2}

e« AUBNC)=AUD={1,2}

e (AUB)N(AUC) ={1,2,3} N {1,2,4} = {1,2}

4. Identity Property

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

Example:
A={1,2}
° A U (Z) == {1, 2}
e« AND=10

5. Idempotent Property

e UnionnAUA=A
e Intersection: AN A=A

Example:

A=1{1,2}

e« AUA={1,2}
e ANA=1{1,2}

6. Complement Laws

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

Example:
U=1{1,2,3,4}
A={1,2}

A" ={3,4}

e AUA =1{1,2,3,4} =U
e ANA =10

7. De Morgan's Laws

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

Example:
U=1{1,2,3,4,5}
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A=1{1,2}

B =1{2,3}
A ={3,4,5}
B' ={1,4,5}

« (AUB) ={1,2,3} = {4,5}

« ANB ={3,4,5}N{1,4,5} = {4,5}

« (ANB) = {2} ={1,3,4,5}

« AUB ={3,4,5}U{1,4,5} = {1,3,4,5}

Problems

1.Provethat AUB = BU Afor A ={1,2} and B = {2, 3}.
2.Showthat AN B = BN Afor A= {a,b}and B = {b,c}.
3. Verifythat (AUB)UC = AU (BUC) for A = {1}, B={1,2},and C = {2, 3}.
4.Provethat (ANB)NC = AN (BNCQC)for A={z,y}, B={y,z} and C = {z,w}.
5.Showthat AN (BUC) =(ANB)U(ANC)for A={1,2}, B={2,3}, and C = {3,4}.
6. Verifythat AU (BNC)=(AUB)N(AUC)for A= {z}, B={z,y}, and C = {y, z}.
7.Provethat AUD = Aand AN( =0 for A= {1,2,3}.
8.Showthat AUA = Aand AN A= Afor A={a,b,c}.
9. Verify De Morgan's law (AU B)' = A'N B’ forU = {1, 2,3,4}, A = {1}, and B = {2}.

10. Prove De Morgan'slaw (AN B)' = A'U B’ forU = {1,2,3,4,5}, A = {1,2},and B =

{2,3}.
Key

1.AUB=BUA=/{1,2,3}

22 ANB=BNA={b}

3.(AUB)UC =1{1,2}U{2,3} ={1,2,3}, AU (BUC) ={1} U{1,2,3} = {1,2,3}
4. (ANB)NC ={y}n{z,w}=0ANnBNC)={z,y}N0=10

5. (ANBUC)={1,2N\
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