
TP4-2 Matrices – Diagonalisation d’une matrice à valeurs propres simples
• Consignes à suivre pour les TD à distance : 

- Prenez des notes, cherchez les exercices, soyez actif devant vos écrans ! 
- Travaillez à votre rythme ! N’hésitez pas à mettre sur pause la vidéo,

revenir en arrière…
- Si vous avez des questions, contactez-moi par mail ou tchatt moodle ou 

discord, je vous répondrai.
- Si vous trouvez des erreurs, ou si vous avez des opportunités 

d’amélioration, n’hésitez pas à me contacter !

• Programme de la séance : 

- Rappel du changement de base dans 𝟐 𝟑

d’une matrice
- Définitions : valeurs propres, vecteurs propres, matrice diagonale
- Diagonalisation d’une matrice à valeurs propres simples.
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Base de départ : la base canonique

𝑽 = 𝐗. 𝑼𝟏 + 𝐘. 𝑼𝟐 ; 𝑿, 𝒀 ∈ ℝ

Changement de base dans 

Base d’arrivée :

𝑽 = 𝐱. 𝒆𝟏 + 𝐲. 𝒆𝟐 ; x, 𝐲 ∈ ℝ

P, la matrice de passage de la base B vers la base C :  𝑷 =

𝑨 =
𝒂 𝒄
𝒃 𝒅

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 = 𝒂′ 𝒄′
𝒃′ 𝒅′

V = 𝑷. 𝑾 = 𝑷.
𝑿
𝒀

W = 𝑿
𝒀
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Base de départ : la base canonique

𝑽 = 𝟓. 𝑼𝟏 − 𝟑. 𝑼𝟐 ; 𝑿, 𝒀 ∈ ℝ

Changement de base dans  - Exple

Base d’arrivée :

𝑽 = 𝐱. 𝒆𝟏 + 𝐲. 𝒆𝟐 ; x, 𝐲 ∈ ℝ

P, la matrice de passage de la base B vers la base C :  𝑷 =

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =

W =V = 𝑷. 𝑾 = 𝑷. =

𝑨 =
𝟒 −𝟏𝟖

−𝟑 𝟏
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Base de départ : la base canonique

𝑽 = 𝟓. 𝑼𝟏 − 𝟑. 𝑼𝟐 ; 𝑿, 𝒀 ∈ ℝ

Changement de base dans  - Exple-corrigé

Base d’arrivée :

𝑽 = 𝐱. 𝒆𝟏 + 𝐲. 𝒆𝟐 ; x, 𝐲 ∈ ℝ

P, la matrice de passage de la base B vers la base C :  𝑷 =
𝟏 𝟑

−𝟏 𝟐

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =
𝟏

𝟓
𝟓𝟔 −𝟐𝟕
𝟏𝟖 −𝟑𝟏

V = 𝑷. 𝑾 = 𝑷.
𝟓

−𝟑
=

−𝟒
−𝟏𝟏

W = 𝟓
−𝟑

𝑨 =
𝟒 −𝟏𝟖

−𝟑 𝟏
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Base de départ : la base canonique

Changement de base dans 

Base d’arrivée :

P, la matrice de passage de la base B vers la base C :  𝑷 =

𝑨 =
𝒂 𝒅 𝒈
𝒃 𝒆 𝒉
𝒄 𝒇 𝒊

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =
𝒂′ 𝒅′ 𝒈′

𝒃′ 𝒆′ 𝒉′
𝒄′ 𝒇′ 𝒊′

V = 𝑷. 𝑾 = 𝑷.
𝑿
𝒀
𝒁

W =
𝑿
𝒀
𝒁

𝑽 = 𝐱. 𝒆𝟏 + 𝐲. 𝒆𝟐 + 𝐳. 𝒆𝟑 ; x, 𝐲, 𝐳 ∈ ℝ 𝑽 = 𝐗. 𝑼𝟏 + 𝐘. 𝑼𝟐 + 𝐙. 𝑼𝟑 ; 𝑿, 𝒀, 𝒁 ∈ ℝ
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Base de départ : la base canonique

Changement de base dans - Exple

Base d’arrivée :

P, la matrice de passage de la base B vers la base C :  𝑷 =

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =𝑨 =
𝟐 𝟏 −𝟏
𝟓 𝟔 −𝟗
𝟓 𝟓 −𝟖
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Base de départ : la base canonique

Changement de base dans - Exple corrigé

Base d’arrivée :

𝑨 =
𝟐 𝟏 −𝟏
𝟓 𝟔 −𝟗
𝟓 𝟓 −𝟖

P, la matrice de passage de la base B vers la base C :  𝑷 =
𝟏 𝟎 𝟏

−𝟏 𝟏 𝟏
𝟎 𝟏 𝟏

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =
𝟏 𝟎 𝟎
𝟎 −𝟑 𝟎
𝟎 𝟎 𝟐
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Base de départ : la base canonique

Changement de base dans  - Exple

Base d’arrivée :

P, la matrice de passage de la base B vers la base C :  𝑷 =
𝟏 𝟑

−𝟏 𝟐

𝑨 = 𝑷 𝟏. 𝑨. 𝑷 =
−𝟓 𝟎
𝟎 𝟏𝟎

𝑨 =
𝟒 𝟗
𝟔 𝟏

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................
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Base de départ : la base canonique

Base de diagonalisation - Comment trouver les valeurs propres et les vecteurs propres ?

Base d’arrivée : base de diagonalisation de A:

P, la matrice de passage de la base B vers la base C :  𝑷 =

D = 𝑷 𝟏. 𝑨. 𝑷 =
𝝀𝟏 𝟎
𝟎 𝝀𝟐

𝑨 =
𝒂 𝒄
𝒃 𝒅

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

Une matrice carrée A est diagonalisable si et seulement si il existe une base dans la quelle la matrice représentant A diagonale. 



…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..
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Base de départ : la base canonique

Changement de base dans 

Base de diagonalisation :

P, la matrice de passage de la base B vers la base C :  𝑷 =

D = 𝑷 𝟏. 𝑨. 𝑷 =
𝝀𝟏 𝟎
𝟎 𝝀𝟐

𝑨 =
𝒂 𝒄
𝒃 𝒅

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................



…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..
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…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..
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…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..
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……………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..

……………………………………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………………....................................

…………………………………………………………………………………………………………………………………………………………………………………………………………..
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