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Exercice 2.1 DONE IN THE LECTURE  

(Demonstration of Morgan's Law).  

Let A and B be parts of a set E, demonstrate that:  

1.  (𝐴 ∩  𝐵)𝑐  =  𝐴𝑐 ∪ 𝐵𝑐     𝑎𝑛𝑑       2.  (𝐴 ∪  𝐵)𝑐  =  𝐴𝑐  ∩  𝐵𝑐 

Exercise 2.2 

1. We consider the following sets: 

𝐴 =  {1, 3, 7, 9, 12}, 𝐵 =  {1, 3, 2}, 𝐶 =  {3, 4, 7, 9}, 𝐷 =  {3, 1}. 

Describe the following sets and their cardinals: 

𝐴 ∩  𝐵, 𝐴\𝐵, 𝐴∆𝐵, 𝐷 ×  𝐶, 𝐵 ∩  𝐶, 𝐶𝐴𝐷 (𝐷𝑐), 𝐷 ∪  𝐴, Ρ(𝐶). 

2. Describe the following sets: 

𝐹 =  [−2, 1[ ∩ ] − ∞, 0], 𝐸 =  [−2, 1[ ∪ ] − ∞, 0], 𝐺 =  [−2, 1[ ∆ ] − ∞, 0], 𝐻 =  𝐶𝑅𝐹 

 
Exercise 2.3 

Let A, B and C be three subsets of a set E. Prove the following Morgan's laws: 

1. (A∩B) ∪ C  ⊂  (A∪C) ∩ (B∪C) 

Exercise 2.4 HOMEWORK 

Let A, B and C be three parts of a set E. 

Show that: (A\B) \C = A\ (B ∪ C). 

Exercise 2.5 

Let ℛ be the relation defined on 𝑅2 by:  x ℛ y if and only if: 𝑥2 − 𝑦2 = 𝑥 − 𝑦  

(ℛ =   {(𝑥, 𝑦)|𝑥2 − 𝑦2 = 𝑥 − 𝑦 }) 

1. Show that R is an equivalence relation. (reflexive, symmetric and transitive) 

2. find the equivalence class of an element x through the equivalent relation ℛ  

Exercise 2.6 

Let R be the relation defined on N ∗ by: 

nℛm ⟺  ∃𝑘 ∈ ℕ∗: n = km 
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𝑤𝑒 𝑐𝑎𝑛 𝑤𝑟𝑖𝑡𝑒 𝑎𝑙𝑠𝑜:  ℛ =   {(𝑛, 𝑚)|n = km, 𝑘 ∈ ℕ∗ } 

Show that ℛ is a partial order relation 

Exercise 2.7 

In the following exercises, determine whether each equation is a function. 

𝑎.  2𝑥 + 𝑦 = −3                       𝑏.  𝑦 = 𝑥2                               𝑐.  𝑥 + 𝑦2 = −5 

Exercise 2.8 

1. Check whether the following functions are injective, surjective or bijective: 

𝑓: ℕ ⟶ ℕ  

𝑥 ⟶ 𝑥2 

𝑔: ℤ ⟶ ℕ  

𝑥 ⟶ 4𝑥2 + 5 

ℎ: ℝ −  {3} ⟶ ℝ  

𝑥 ⟶
2 − 𝑥

𝑥 + 3
 

2. Calculate h ◦ f and f ◦ h 

3. Show that the map 𝑢: ]1, ∞[ → ]0, ∞[ defined by: 𝑢 (𝑥) =  
1

𝑥 – 1
 is bijective and 

calculate its reciprocal function. 

Exercise 2.9 

Let 𝑓 : [0, +∞[ →  [0, +∞[ be a function defined by: 𝑓(𝑥) = (√𝑥 + 1)
2

− 1 

1. Show that 𝑓 is bijective. 

2. Determine its reciprocal function 𝑓−1 

 

 

 


