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Exercise 1 (5pts) The five questions are independentent:
Prove that

n—17

1. inf A =1, where A is a set defined by = {”+1'n > 2}.
2.V eR; Yn€Z; E(x+n)=FE(x)+n.
8. If a function f accepts a limit | at xo; then this limit is unique.

1 1

1 T
5. t t - =—.
arctan (x) + arctan (w) 5

Exercise 2 (7.5pts) Let (uy) be a real sequence defined by

neN
ug = 2
1+u?
Up+1 —_—.

2u.,

1. Prove that ¥n € N; u,, > 1.

{ a) Study the monotonicity of the sequence (un), cy

b) Deduce that : ¥Yn € N; u,, < 2.

1
8. Show that : Vn € N; w11 — 1< 3 (up, — 1).

1 n
4. Prove that : Yn € N; u, — 1 < (2) and deduce lim,,__, oo Uy,.
5. Let (vy,) be a real sequence defined by
1
YneN; v, = —.

Prove that (u,) and (v,) are adjacent. (Turn the page please) .



T
Exercise 3 (7.5pts) I) Using Hopital rules, calculate lim, g ﬁ.
x (e®
II) Let be f a real function defined on R by
e’ —1

f (@) = CESTHRERE
ar if >0

,a € R

1. Study the continuity of f at xo = 0.

2. Find the value of a such that f is differentiable at xq = 0, and express
f7 (z) in terms of x.

3. Show that f is bijective to R in the interval f (R) wich must be determined.
4. Express f~1(x) in terms of z.

!

5. Calculate (f~) (1).

Good luck.
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