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Exercice 1
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On pose

I = {(n, k) ∈ N2 | k > n} et ∀(n, k) ∈ I, un,k =
1

k!
.

D’où
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un,k.

On pose I =
⋃
k∈N

Ik où Ik = {(n, k) ∈ N2 | n 6 k}.

D’après le théorème de sommation par paquets,
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Exercice 4
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1.

∑
(p,q)∈(N∗)2

1

p2 q2
=
∞∑
p=1

1

p2

+∞∑
q=1

1

q2

=
π4

36
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On en déduit que ∑
p∧q=1
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Exercice 2
On pose

I = {(p, q) ∈ (N∗)2 | p > q} et ∀(p, q) ∈ I, up,q =
(−1)p

q3
.

∀(p, q) ∈ I, |up,q | =
1

q3
.
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∑
(p,q)∈I
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Donc (up,q)(p,q)∈I est sommable.

Donc,

+∞∑
k=0

+∞∑
q=p

(−1)p

q3
=

+∞∑
q=1

q∑
p=1

(−1)p

q3

=

+∞∑
q=1

1

q3

q∑
p=1

(−1)p

︸ ︷︷ ︸
=

0 si q pair
−1 si q impair.

=

+∞∑
k=0

−
1

(2k + 1)3

Or,
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On en déduit que
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7

8
ζ(3).
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