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ALGEBRA 1

Exercise 1 :

Determine AN B, AU B, ANCg(B), Ck(A)NB :

1. E={1,2,3,4}, A= {1,2}, B = {2,4}.

2. E=R,A=]—00;2], B=[3;400].

3. E=R,A=N, B =]0; +o0].

Exercise 2 :

Let A be a set, and X, Y, Z are subset of A. Prove the following properties :
a. CA(CA(X)) = X.

b. CA(X U Y) = CA(X) N CA(Y) and CA(X ﬂY) = OA(X) U CA(Y)
c. XCY <& OA(Y) C CA<X)

Exercise 3 :

Let f be an application from F to F. Let A, A’ C E and B, B’ C F. Prove that :

A C fH(f(A)) 2)f(f(B)) C B
3)f(AUA) = f(A)U f(A) 4 fAnA) c f(A)n

f(A)

5)fTH(BUB) = fY(B)UfU(B) 6)f(BNB)=[(B)N[(B

Show that if f is injective then the equality 4) holds.
Exercise 4 :

Are the following applications injective, surjective or bijective ?
1. f from N to N defined by f(z) = 2.

2. g from N to N defined by g(z) = 2z + 1.

3. h from Z to N defined by h(z) = |z| — [z].

4. u from R* to R defined by u(x) = /.

Exercise 5 :

Let E, F,G be three sets, f : E — F, g : ' — G are two applications.
a. Prove that if g o f is injective, then f is injective.

b. Prove that if g o f is surjective, then g is surjective.
Exercise 6 :

4
Let h be an application from R in R defined by h(z) = v

2+ 1
1

1. Verify that for all real a # 0 we have h(a) = h(=). Is h injective ?
a

2. Let f defined on I = [1,+o0o[ by f(x) = h(x).

a. Show that f is injective.

b. Verify that Vo € I, f(z) < 2
c. Prove that f is bijective from I in ]0,2] and determine its inverse f~!.
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