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Sets, Relations and Functions

Exercise 1

1/ We consider the following sets :

A =

{
x ∈ Z, |x− 1| < 3

2

}
, B = {3, 4}, C =

{
x ∈ N,

2x + 3

2
6 4

}
,

D = {0, 1, 2, 5}, E = {1, 2, 3, 4}.

1. Describe the sets A and C using Roster method.

2. Determine which of these sets are equal or subsets of which other of these sets.

3. Determine the cardinality of A and B, then conclude the cardinality of A×B and P(A).

4. Find A ∩B, A ∪B , C \ E , {D(A), A×B and P(A).

2/ Let A =]−∞, 1[∪]2,+∞[, B =]−∞, 1[ and C =]2,+∞[.

Find {R(A) and {R(B) ∩ {R(C). What can you conclude?

Exercise 2

Let A,B,C ∈ P(E) and f : E → F be a function, prove the following

1/ A ⊆ B =⇒ f(A) ⊆ f(B)

2/


A ⊆ B
∧
B ∩ C = ∅

=⇒ A ∩ C = ∅ (proof by contradiction)

Exercise 3

Let R be the relation defined on Z by : ∀n,m ∈ Z, nRm⇐⇒ ∃k ∈ Z, n−m = 3k

1. Determine whether R is reflexive? symmetric? antisymmetric? transitive?
What can you conclude ?

2. Find the equivalence classes C(2) and C(5).

Exercise 4

Let f : R→ R be a function defined by f(x) = x2 − 4x + 5

1/ Find f−1({5})

2/ Is f injective ?

3/ Prove that ∀x ∈ R, f(x) > 1

4/ Is f surjective ?

5/ Let g :
]
−∞, 2

]
→
[
1,+∞

[
be a function defined by g(x) = f(x)

• Prove that g is bijective, and find g−1.


