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Exercice 01:(05 points)
Let E be a set and A, B, C be three elements of P(E).

1. Prove that, if AN B=AUB, then A = B.
2. Does (C C AU B) imply (C C Aor C C B)? Justify.

Exercice 02:(08 points)
Let f be an application from R to R defined by:

flz) =2 -2 -9z +9.
(I) Let the sets S1 ={-3,0,1,3} and Sy = {9}.

1. Determine f(S7). Deduce that f is not injective, justify.
2. Compute f~1(Ss).

(IT) We define on R the relation R by:

Vr,y € R, 2Ry & f(x) = f(y).

1. Prove that R is an equivalence relation on R.

2. Discuss, based on the values of a, the number of elements in the equivalence class of a. Does
Cl(3) = Cl(-3)7

Exercice 03:(07 points)

(I) Let « be a non-zero real parameter, we define on R — {a} the binary operation * by:
1
Ve,y e R—{a}l,zxy=ao+y— —ay.
e

1. Prove that R — {a} is an abelian group.
2. Let f be an application from R — {a} to (R — {0}) defined by:

1
= —— 1.
fl@)=—~a+
Prove that f is a group homomorphism from (R—{a}, ) to (R—{0}, e) (Where o is the usual binary
operation).

(IT) (Course Questions)
Let H and K be two subgroups of a group (G, *), where * is a binary operation on G:

1. Prove that H N K is a subgroup of (G, ).
2. Is HU K a subgroup of (G, %), justify.



