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Exercise N°− 1 − ��C �§rm�

:¨l§ Am� �r`m�� ⋆ ¨l��d�� 	y�rt��  w�Aq� R T�wm�m��  ¤z� (1

We provide the set R with the internal composition law ⋆ defined as follows:

∀x, y ∈ R : x⋆y = xy +
(
x2 − 1

) (
y2 − 1

)
.© Ay��� rOn`�� w¡ 1  �¤ ¨`ym�� Hy�¤ ¨l§db� ⋆  � 
b��

Prove that ⋆ is commutative, not additive, and that 1 is the neutral element.

:¨l§ Am� �r`m�� ⋆ ¨l��d�� 	y�rt��  w�Aq� R∗
+ T�wm�m��  ¤z� (2

We provide the set R∗
+ with the internal composition law ⋆ defined as follows:

∀x, y ∈ R∗
+ : x⋆y =

√
x2 + y2

.© Ay��� rOn`�� w¡ 0  �¤ ¨`ym�� ¤ ¨l§db� ⋆  � 
b�� (A

Prove that ⋆ is commutative and additive and that 0 is the neutral element.

.⋆ Tylm`l� Tbsn�A� ry\� rOn� ©� R∗
+ ¨� d�w§¯ ¢�� 
b�� (B

Prove that there is no element in R∗
+ that is an opposite with respect to the

operation ⋆.

Exercise N°− 2 − ��C �§rm�

:¨l§ Am� G ¨� �r`m��  w�Aq�� ⋆ ¤ G = R∗✕R �ky�

Let G = R∗✕R and ⋆ be the law defined in G as follows:

(x, y)⋆ (x′, y′) = (xx′, xy′ + y)

.Tyl§db� 
sy� ­r�E (G,⋆)  � 
b�� (1Prove that (G,⋆) is a non-commutative group.
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. (G,⋆) �� Ty¶z� ­r�E (]0,+∞[✕R,⋆)  � 
b�� (2

Prove that (]0,+∞[✕R,⋆) is a sub-group of (G,⋆).



Exercise N°− 3 − ��C �§rm�

:¨l§ Am� �y�r`m�� �y�w�Aq�A� A = R✕R T�wm�m��  ¤z�

We provide the set A = R✕R with the two laws defined as follows:

(x, y) + (x′, y′) = (x+ x′, y + y′) and (x, y) ∗ (x′, y′) = (xx′, xy′ + x′y)

.Tyl§db� ­r�E (A,+)  � 
b�� (1Prove that (A,+) is a commutative group.

Prove that  � 
b�� (2

The law ∗ is commutative. .¨l§db� ∗  w�Aq�� (A

The law ∗ is associative. .¨`ym�� ∗  w�Aq�� (B

 w�Aql� Tbsn�A� © Ay��� rOn`�� d�¤� (CFind the neutral element with respect to the law ∗

.Tyl§db� Tql� �kK� (A,+, ∗)  � 
b�� (DProve that (A,+, ∗) forms a commutative ring.

Exercise N°− 4 − ��C �§rm�

:Ty�At�� T`J±� TWF�w� A¡¦AK�� �� ¨t�� Ty�A`K�� ��ºASf�� �¯ A`� d�¤�

Find the equations of the victor spaces created by the following rays:
u1 = (1, 2, 3) •

u1 = (1, 2, 3) and u2 = (−1, 0, 1) •
u1 = (1, 2, 0) , u2 = (2, 1, 0) and u3 = (1, 0, 1) •
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Exercise N°− 5 − ��C �§rm�

:R3 �� Ty�At�� Ty¶z��� ��ºASfl� ­d�wm�� T`J±� d�¤�

Find the generated rays of the following subspaces of R3:

F = {(x, y, z) ∈ R3; x+ 2y − z = 0} •

G = {(x, y, z) ∈ R3; x− y + z = 0 and 2x− y − z = 0} •

Exercise N°− 6 − ��C �§rm�

Let be in R4 the vectors T`J±� R4 ¨� �ky�

v1 = (1, 2, 3, 4) and v2 = (1,−2, 3,−4).

? (x, 1, y, 1) ∈ V ect{v1, v2} �y� y ¤ x  A�§� �yWts� �¡ •
Can we find x and y where (x, 1, y, 1) ∈ V ect{v1, v2}?

? (x, 1, 1, y) ∈ V ect{v1, v2} �y� y ¤ x  A�§� �yWts� �¡ •
Can we find x and y where (x, 1, 1, y) ∈ V ect{v1, v2}?




