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Mappings and relations �A�®`�� ¤ �AqybWt��

Exercise N°− 1 − ��C �§rm�

:T§d`t� ¤� T§rZAn� dR , T§rZAn� , TyFAk`�� Ty�At�� �A�®`�� 
�A� �Ð� A�  d�

Determine whether the following relations are reflexive, symmetric, anti-symmetric, or

transitive:
E = Z and xRy ⇐⇒ x = −y (1)

E = R and xRy ⇐⇒ cos2 x+ sin2 y = 1 (2)

E = N and xRy ⇐⇒ ∃p, q ≥ 1, y = pxq (3)

where p and q are natural numbers. .Ty`ybV  �d�� q ¤ p �y�

Exercise N°− 2 − ��C �§rm�

In R2 we define the relationship R as follows: :¨l§ Am� R T�®`�� R2 ¨� �r`�

(x, y)R(x′, y′) ⇐⇒ x = x′.

Prove that R is an equivalence relation. .¥�Ak� T�®� R  � 
b�� (1)

rOn`�� ¥�Ak� �n} d�¤� (2)Find the equivalence class of the element (x0, y0) ∈ R2

Exercise N°− 3 − ��C �§rm�

We define the following relation on the set R Ty�At�� T�®`�� R T�wm�m�� Yl� �r`�

xRy ⇐⇒ x2 − y2 = x− y.

Prove that R is an equivalence relation. .¥þþ�Ak� T�®� R  � 
b�� (1)

Find the equivalence class of the element x of R. .R �� x rOn`�� ¥þþ�Ak� �n} d�¤� (2)

How many elements are there in this category? ?T·f�� £@¡ ¨� rOn� �� d�w§ �� (3)
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Exercise N°− 4 − ��C �§rm�

:d�¤� .A = [−1, 4] �kt� ¤ x 7→ x2 �y� f : R → R �kt� (1

Let f : R → R where x 7→ x2 and let A = [−1, 4]. Find:

f �ybWt�� TWF�w� A T�wm�ml� ­rJAbm�� ­CwO�� (A

The direct image of the set A by application f .

.f �ybWt�� TWF�w� A T�wm�ml� Tysk`�� ­CwO�� (B

The inverse image of the set A by the application f .

Let the function be sin : R → R sin : R → R T��d�� �kt� (2

?[0, π/2] T�wm�m�� ¤ ?[0, 2π] T�wm�m�� ¤ ?R T�wm�ml� sin TWF�w� ­rJAbm�� ­CwO�� ¨¡A� (A

What is the direct image by sin of the set R? The set [0, 2π]? And the set [0, π/2]?

?[1, 2] T�wm�m�� ¤ ?[3, 4] T�wm�m�� ¤ ?[0, 1] T�wm�ml� sin TWF�w� Tysk`�� ­CwO�� ¨¡A� (B

What is the inverse image by sin of the set [0, 1]? The set [3, 4]? And the set [1, 2]?

Exercise N°− 5 − ��C �§rm�

?Tyl�Aq� ?­r�A� ?Tn§Abt� Ty�At�� ��¤d�� �¡

Are the following functions Injectionts? surjections? bijections?

f1 : Z → Z, n 7→ 2n, f2 : Z → Z, n 7→ −n

f3 : R → R, x 7→ x2, f4 : R → R+, x 7→ x2
f5 : C → C, z 7→ z2.

Exercise N°− 6 − ��C �§rm�

¤ f(x) = 2x ¨l§ Am� T�r`m�� N w�� N �� T�r`m�� ��¤d�� g ¤ f �kt�

Let f and g be the functions defined from N towards N defined as follows f(x) = 2x and

g(x) =

{
x
2

¨�¤E x  A� �Ð�

0 © r� x  A� �Ð�

. f ◦ g ¤ g ◦ f d�¤�

Find g ◦ f and f ◦ g.
?Tyl�Aq� ?­r�A� ?Tn§Abt� g ¤ f ��¤d�� �¡

Are the functions f and g Injectionts? surjections? bijections?

Exercise N°− 7 − ��C �§rm�

Show that 5 divides n2 − n. .n2 − n �sq§ 5  � �y�
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