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CORRIGE et BAREME

Exercice 1. On pose

w1 = v1 =

 7
4
−4

 .

On a 〈w1, w1〉 = 72 + 42 + (−4)2 = 81 = 92. Du coup, ||w1|| =
√

92 = 9, et
on pose

w′
1 =

w1

||w1||
= 1

9

 7
4
−4

 . (1 pt)

Ensuite, on pose

w2 = v2 −
〈v2, w1〉
〈w1, w1〉

w1. (2 pt)

Calculons d’abord le coefficient devant w1 :

〈v2, w1〉
〈w1, w1〉

=
−3× 7− 3× 4 + 12× (−4)

92
=
−81

92
= −1. (1 pt)

On a donc

w2 =

 −3
−3
12

 +

 7
4
−4

 =

 4
1
8

 .

On a 〈w2, w2〉 = 42 + 12 + 82 = 81 = 92. Du coup, ||w2|| =
√

92 = 9, et on
pose

w′
2 =

w2

||w2||
= 1

9

 4
1
8

 . (1 pt)

Puis, on pose

w3 = v3 −
〈v3, w1〉
〈w1, w1〉

w1 −
〈v3, w2〉
〈w2, w2〉

w2. (2 pt)



Calculons le coefficient devant w1 :

〈v3, w1〉
〈w1, w1〉

=
1× 7− 11× 4 + 11× (−4)

92
=
−81

92
= −1, (1 pt)

et celui devant w2 :

〈v3, w2〉
〈w2, w2〉

=
1× 4− 11× 1 + 11× 8

92
=

81

92
= 1. (1 pt)

On a donc

w3 =

 1
−11

11

 +

 7
4
−4

−
 4

1
8

 =

 4
−8
−1

 .

On a 〈w3, w3〉 = 42 + (−8)2 + 12 = 81 = 92. Du coup, ||w3|| =
√

92 = 9, et
on pose

w′
3 =

w3

||w3||
= 1

9

 4
−8
−1

 . (1 pt)

La base orthonormée demandée est donc w′
1, w

′
2, w

′
3, c-à-d,

1
9

 7
4
−4

 , 1
9

 4
1
8

 , 1
9

 4
−8
−1

 .


