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Réponses de l’interrogation 06
Calcul algébrique

1. (a) Enoncer la formule du binôme de Newton.
Solution. Soient (a, b) ∈ C2 et n ∈ N, on a

(a + b)n =
n∑

k=0

Ç
n

k

å
akbn−k.

(b) Enoncer la formule de Pascal.
Solution. Soient n ∈ N et k ∈ N, on a Ç

n

k

å
+
Ç

n

k + 1

å
=
Ç

n + 1
k + 1

å
.

2. Soient a ∈ R∗ et n ∈ N, n ⩾ 2. Calculer Sn =
n+1∑
k=2

e(k+a)2−k2
.

Solution. Conclusion,

Sn = ea2+4a e2an −1
e2a −1 .

3. Soit n ∈ N∗. Calculer Sn =
n∑

k=1

Ç
n

k

å
k à l’aide d’une inversion d’indice.

Solution. Conclusion,
∀n ∈ N∗, Sn = n2n−1.

4. Soit n ∈ N∗. Calculer Sn =
∑

1⩽i,j⩽n

Ç
n

i

å
2i+j .

Solution. Conclusion,
Sn = 2 (3n − 1) (2n − 1) .

5. Soit n ∈ N∗. Calculer Sn =
∑

1⩽i⩽j⩽n

Ç
j

i

å
2i.

Solution. Conclusion,

Sn = 3
2 (3n − 1) − n.
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