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Q1: Choose the correct answer and write it in the top table: 

 

1- The power set 𝒫(𝐴), where 𝐴 = {𝜙, {𝜙}} is 

 

a) {𝜙, {𝜙}, {{𝜙}}, {𝜙, {𝜙}}} b) {𝜙, {𝜙}} 

c) {𝜙, {𝜙}, {𝜙, {𝜙}}} d) {{𝜙}, {𝜙, {𝜙}}} 

 

 

2- {𝑥|𝑥 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑥2 = 3} =  

 

 

a) {3, −3} b) {√3, −√3} 

c) 𝜙 d) {3} 

 

3- One of the following statements is true  

 

a) {0} ∈ {0} b) {0} ⊆ 𝜙 

c) 0 ∈ 𝜙 d) {𝜙} ⊆ {𝜙} 

 

 

4- The cardinality of the set 𝒫(𝒫(𝜙)) is 

a)   2 b)   4 

c)   0 d)   1 

 

 

5- If 𝐴 − 𝐵 = 𝐴, then 

a) 𝐴 ⊆ 𝐵 b) 𝐴 = 𝐵 

c) 𝐵 ⊆ 𝐴 d) 𝐴 ∩ 𝐵 = 𝜙 

 

 

6- The relation 𝑅 represented in the diagraph is 

 

a) Reflexive only b) Reflexive and symmetric 

c) Reflexive, symmetric, antisymmetric, and 

transitive 
d) Reflexive, symmetric and transitive 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

          



 

7- If 𝑅1 = {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≥ 𝑏}, and  𝑅2 = {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≠ 𝑏}. Then, 𝑅2 − 𝑅1 = 

a) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 = 𝑏} b) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≤ 𝑏}  

c) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 < 𝑏} d) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≠ 𝑏}  

 

 

8- If 𝑅1 = {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≥ 𝑏}, and  𝑅2 = {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≠ 𝑏}. Then, 𝑅2 ∩ 𝑅1 = 

a) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≠ 𝑏}  b) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 = 𝑏}  

c) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 ≤ 𝑏}  d) {(𝑎, 𝑏) ∈ ℝ2| 𝑎 > 𝑏}  

 

 

9- The set {(1,2), (2,4), (3,8), (4,16)} represents the relation 

a) 𝑥𝑅𝑦 ⇔ 𝑥 + 2 < 𝑦  b) 𝑥𝑅𝑦 ⇔ 𝑦 = 2𝑥 

c) 𝑥𝑅𝑦 ⇔ 𝑥 + 𝑦 𝑖𝑠 𝑜𝑑𝑑 d) 𝑥𝑅𝑦 ⇔ 𝑥 + 𝑦 𝑖𝑠 𝑒𝑣𝑒𝑛 

 

 

10- If 𝑅 = {(𝑥, 𝑦) ∈ ℝ2| 𝑥 > 𝑦}. Then, 𝑅−1 = 

a) {(𝑥, 𝑦) ∈ ℝ2| 𝑥 ≤ 𝑦}  b) {(𝑥, 𝑦) ∈ ℝ2| 𝑥 = 𝑦} 

c) {(𝑥, 𝑦) ∈ ℝ2| 𝑥 < 𝑦}  d) 𝜙  

 

---------------------------------------------------------------------------------------------------------------------------------------- 

 

 

 

Q2: I - Prove the following statement: 

                                                      

𝒫(𝐴) ⊆ 𝒫(𝐵)  ⇔ 𝐴 ⊆ 𝐵 
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Q3: Let 𝑅1 and 𝑅2 be relations on a set 𝐴 represented by the matrices:  

  

𝑀𝑅1
= [

0 1 0
1 1 1
1 0 0

],   𝑀𝑅2
= [

0 1 0
0 1 1
1 1 1

] 

 

I- Find 𝑀𝑅2∘𝑅1
 

II- Represent 𝑅2 ∘ 𝑅1 by a diagram. (Take A={a,b,c}) 
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Q4:  Let 𝑅 be a relation defined on ℤ by 𝑎𝑅𝑏 ⇔ 3|𝑎2 − 𝑏2. 

 

I- Prove that 𝑅 is an equivalence relation. 

II- Find the equivalence class [4]. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of the Exam 
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