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Exercise 01 :
Let D be a domain of R (C); 7y € D and two functions ¢ and v defined on D with real or

complex values.

1. Demonstrate in the neighborhood of the point xy the following operations
(a) If ¢ = O(¢)) and « > 0 then |p|* = O(|]?).
(b) If ; = O(¢;), i =1,2,...,n and a; constants then Y a;p0; = O(> |a;||wi]).
= i=1

=1
(c) If p; =0(1;),i=1,2,...,n and if it existsy such that ¢; <1, and a; constants then

; a;p; = O(w-

= i=1

(e) Let x € R, D =]a,b[C R, if p(x) = 8(11p(x)) ; when  — b, and if ¢ and v are integrable
in D, then fbcp(t)dt = O(fb [ (t)|dt), x — b.

(f) Let a para;eter 13 G]a,g[ and let ¢(z,€) and ¢(x,€) two functions depend on the
parameteré, and ¢(z,£) = O(¢(x,€)) uniformly when x — xy, then fgo(x,g)dg =

ﬁ (03
2. Demonstrate all operations (a — f) for (o) and (~).

Exercise 02 :

Let v > 0, the aim of the exercise is to prove that e’ = o(n!). (n € N*)
For this, we pose, for n > 1,u,, = " and v, = nl.

1. Prove that there exists an integer ny € N such that, for all n > ny,

Un+1 < L upga

Up 2 Up

2. Deduce that there exists a constant ¢ > 0 such that, for all n > ng,

1 n—ng
U, <c <—> Up, -
2

e’ = o(n!).

3. Conclude that



