
Calcul matriciel CORRECTION Q. Konieczko/K.KHELIFI

Exercice 26
1. Montrons que ∀n ≥ 1 on a : ∆n = 2n−1 + ∆n−1

∆n=

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

1 1 1 . . . . . . 1
−1 2 0 . . . . . . 0

0 −1 2 0 . . . . . .
0 0 −1 2 0 . . .
... ... ... ... ... ...
0 . . . . . . 0 −1 2

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
on va développer le calcul par rapport à la première colonne :

∆n = 1×

(n−1)colonnes:∆′n−1︷ ︸︸ ︷∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

2 0 0 . . . 0
−1 2 0 . . . 0

0 −1 2 0 . . .
... ... ... ... ...
0 . . . . . . −1 2

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
-(-1)×

∆n−1︷ ︸︸ ︷∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

1 1 1 . . . 0
−1 2 0 . . . 0

0 −1 2 0 . . .
... ... ... ... ...
0 . . . . . . −1 2

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

Calcul de ∆′

n−1 : ∆′

n−1 = 2×

(n−2)colonnes:∆′n−2︷ ︸︸ ︷∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

2 0 0 . . . 0
−1 2 0 . . . 0

0 −1 2 0 . . .
... ... ... ... ...
0 . . . . . . −1 2

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
Ainsi : ∆′

n−1 = 2×∆′

n−2

∆′

n−1 = 2×∆′

n−2
= 2× 2×∆′

n−3
= 2× 2× 2×∆′

n−4
= 23∆′

n−4
= 24∆′

n−5
...
= 2n−2∆′

n−(n−2+1)
= 2n−2∆′

n−(n−1)
= 2n−2∆′

n−n+1)
= 2n−2∆′

1)
= 2n−2 × 2 = 2n−1 finalement ∆n = 2n−1 + ∆n−1
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2. on a ∆n = 2n−1 + ∆n−1

∆n = 2n−1 +
∆n−1︷ ︸︸ ︷

(2n−2 + ∆n−2)

∆n = 2n−1 + 2n−2 +
∆n−2︷ ︸︸ ︷

(2n−3 + ∆n−3)

∆n = 2n−1 + 2n−2 + 2n−3 + · · ·+ 20 + ∆0︸︷︷︸
=0

∆n = 2n−1 + 2n−2 + 2n−3 + · · ·+ 20 = ∑n−1
k=0 2k

RAPPEL : ∀q∈R avec q 6= 1

n∑
k=0

qk = 1− qn+1

1− q

donc

∆n =
n−1∑
k=0

2k = 1− 2n

1− 2 = 2n − 1
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