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@ We study the nature of the following numerical series :
1 We put (1 1)B'th tial sums, Sp = S up = 1—
e put uy, = — . using the partial sums, = up =1— ——.
(a) We put un, nt1 nyz) Byusingthep 2 U —
0.5 Since, lim S, = 1. Then, the numerical series Z u,, is convergent.
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1 @ Here u, = — We apply the D’Alembert criterion, we obtain,
n
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0.5 = 1l — = - < 1.
n—l>r-ir-loo (1 n 1)71 e <
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Therefore, the series Z u,, is convergent.
n>1
0.5 (c) For the series ) ! h Vn € N* ! !
. or the series ———, we have : Vn : = —.
a1 MV nyn  n3
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0.5 Since, the Riemann series Z —5 converges, because &« = — > 1. Thus, according to
n>1 N3 3
the comparison theorem, the series Z U, is convergent.
n>1
Remark :
- . . . un
0 @ For question 1, we can apply the equivalence theorem directly, so, 11111 - =1
n—+oo —
n2
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Then, the series Z —> and Z u,, have the same nature. Since the Riemann’s series is
n>1 n n>1
convegent. Consequently, the series Z u,, is convergent.
n>1
. . . . un
@ For question 3, we can apply the equivalence theorem directly, so, lim —— = 1.
n—-+4oo -
n3
1
@ Then, the series Z —, and Z u,, have the same nature.
n>1 M3 n>1
Consequently, the series Z u,, is convergent.
n>1
Scale Correction d’exercice : 2
Let the sequence of functions (fyn)n>o0 be defined on Ry by f,(x) = e™ "%,
@ Let us show that the series Z fn converges simply on Ry .
n>0
0.5 F =0 h 0)=1.5 li 0) =1.
@ For & = 0, we have f(0) = 1. S0, lim_fu(0)
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1 (b) For  7# 0 we have : ngrfoo fn(z) = lim e = 0.

n—-+4oo
0.5 Then, the sequence of functions (fn)n>0 simply converges on R4 to the function f such that,
=20

f(z) =
0: x>0

@ Uniform convergence of the series of functions Z In-
n>0

=20
1 Since |fo(x) — f(x)| =
e ™ + x>0

0.5 |[So, lim sup |fu(x)—f(z)]= lim sup e ™ = lim 1=1#0.

n——4oo :I:E[O,-l-oo[ n—-+oo w€[0,+oo[ n——+oo

0.5 | Therefore, (fn)n>0 does not uniformly convergent to f on R.

Remark :

We can see that the sequence of functions (fyn)n>0 simply converges to a discontinuous function f

on R4, thus, the sequence of functions does not converge uniformly on R .
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