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1. Let the universal set be the set R of all real numbers and let A= {x∈R | 0 < x ≤ 2}, B= 
{x∈R | 1 ≤ x < 4} and C= {x∈R | 3 ≤ x < 9}. Find each of the following: 
 
Answer:  
A = {1,2}  
B = {1,2,3} 
C = {3,4,5,6,7,8} 
 
a) A ∪ C    

{1,2}∪{3,4,5,6,7,8} 
A∪C = {1,2,3,4,5,6,7,8} 
 

b) (A ∪ B)′ 

(A∪B) = {1,2}∪{1,2,3} 

           = {1,2,3} 

(A ∪ B)′= U –(A∪B) 
 = {1,2,3,4,5,6,7,8} - {1,2,3} 

= {4,5,6,7,8} 

c) A′ ∪ B′ 
A′ = U-A 
    = {1,2,3,4,5,6,7,8} – {1,2} 
    = {3,4,5,6,7,8} 
B′ = U – B 
    = {1,2,3,4,5,6,7,8} - {1,2,3} 
    = {4,5,6,7,8} 

A′ ∪ B′ = {3,4,5,6,7,8} 

  



2. Draw Venn diagrams to describe sets A, B, and C that satisfy the given conditions. 
 
a) A ∩ B = ∅,  A ⊆ C, C ∩ B ≠ ∅ 

          Answer: 

 

 

 

 

 

 

 

 

 

 

b) A ⊆ B, C ⊆ B, A ∩ C ≠ ∅ 

   Answer: 
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c) A ∩ B ≠ ∅, B ∩ C ≠ ∅, A ∩ C = ∅,  A ⊄ B, C ⊄ B  
 
Answer: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3. Given two relations S and T from A to B, 

S ∩ T = {(x,y) ∈A×B | (x,y) ∈ S and (x,y) ∈ T} 

S ∪ T = {(x,y) ∈A×B | (x,y) ∈ S or (x,y) ∈ T} 

Let A = {−1, 1, 2, 4} and B = {1,2} and defined binary relations S and T from A to B 
as follows: 

For all (x,y) ∈A×B,     x S y ↔ |x| = |y| 

For all (x,y) ∈A×B,     x T y ↔  x− y is even 

State explicitly which ordered pairs are in A×B, S, T, S ∩ T, and S ∪ T. 

Answer: 

A×B = {(-1,1), (-1,2), (1,1,), (1,2), (2,1), (2,2), (4,1), (4,2)} 

S = {(-1,1), (1,1,), (2,2)} 

T = {(-1,1), (1,1), (2,2), (4,2)} 

  S ∩ T = {(-1,1), (1,1), (2,2)} 

S ∪ T = {(-1,1), (1,1), (2,2), (4,2)} 

A B C 
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