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ª¤rK�� d§d�t� �wqnF �Of�� �@¡ ¨� .�A�wfOm�� T�wm�� ¨� TyFAF� Tylm� w¡ T�wfO� ryWq�

��As�� �Of�� �y¡Af� CAbt�³� �y`� @��nF �@h� .ryWqtl� Tl�A� T�wfOm��  wk� ¨� T�E®��

.TyW��� �AqybWtl�

Matrix diagonalization is a basic process in Matrices set. In this chapter we will define the

conditions necessary for the matrix to be diagonalizable For this we will consider the concepts of

the previous chapter for linear applications.

.K ¨l§dbt�� �q��� Yl� ,¢tn� d`� ¤Ð ¨�A`J ºAS� w¡ E , �Of�� �@¡ ¨�
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Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� .1.2 Matrix diagonalization T�wfO� ryWq�

In this chapter, E is a finite-dimensional vector space on the commutative field K.

Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� 1.2

.¨W� �ybWt� Ty��@�� T`J±�¤ Ty��@�� �yq�� d§d�t� �dbn�

Let’s start by defining the eigenvalues and eigenvectors of a linear application.

Definitions �þ§CA`� 1.1.2

.¢sf� ¨� E �� ¨W� �ybW� f  A� �Ð� (�zy�Cw�¤d��) ¨l�� ��AK� f : E → E :ry�@�

: α ∈ K �� ¤ u, v ∈ E �� ��� �� ,AS§� ¤ f(v) ∈ E  �� v ∈ E �� ��� �� ,«r�� ­CAb`�

Reminder: f : E → E is an endomorphism if f is a linear application of E in itself. In other

words, for each v ∈ E the f(v) ∈ E and also, for each u, v ∈ E and each α ∈ K :

f(u+ v) = f(u) + f(v) and f(αv) = αf(v)

1.1.2 : Definition - �§r`�

Let f : E → E be an endomorphism. .¨l�� ��AK� f : E → E �ky�

: �y� v ∈ E �¤d`� ry� �A`J d�¤ �Ð� f ¨l�� ��AKtl� Ty��Ð Tmy� λ ∈ K Yms� (1

We call λ ∈ K an eigenvalue of the endomorphism f if there is a non-zero vector v ∈ E

where:

f(v) = λv.

.λ Ty��@�� Tmyql� ���rm�� f ¨W��� �ybWtl� ¨��@�� �A`K�� A¡dn� v �A`K�� ¨ms� (2

Then, we call the vector v the eigenvector of the linear application f according to the

eigenvalue λ.

SpK(f) ¤�) Sp(f) : z�r�A� ¢� z�r�¤ .f ¨W��� �ybWtl� Ty��@�� �yq�� T�wm�� w¡ f �ybWt�� �yV (3
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Matrix diagonalization T�wfO� ryWq� Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� .1.2

.(¨�A`K�� ºASf�� ¢yl� �r`m�� �q��� AnOO� �Ð�

The spectrum of the application f is the set of eigenvalues of the linear application f . We

denote it by: Sp(f) (or SpK(f) if we specify the field defined by the vector space).

1.1.2 : Remark - T\�®�

.¨��Ð �A`J AS§� w¡ αv  �� α ∈ K∗ �� ��� ��  �� ¨��Ð �A`J v  A� �Ð�

If v is an eigenvector then for every α ∈ K∗ then αv is also an eigenvector.

.�A�wfOm�A� T}A��� �§CA`t�� �� �Af§r`t�� £@¡ ���wt�

These definitions correspond to the special definitions of matrices.

2.1.2 : Definition - �§r`�

:¨l§ Am� �r`� ¨W� �ybW� f : Kn → Kn �ky�¤ .A ∈Mn(K) �kt�

Let A ∈Mn(K) and f : Kn → Kn be a linear application defined as follows:

f(v) = Av

.A Tq��rm�� T�wfOml� Ahsf� ¨¡ f ¨W��� �ybWtl� Ty��@�� T`J±� ¤ Ty��@�� �yq��  ��

the eigenvalues and eigenvectors of the linear application f are the same as the associated

matrix A.

:Ty��@�� T`J±�  d�� ¨t�� Tl��dtm�� TyW��� T�®`l� «r�� T�At� �� ��bn�

Let’s look for another writing for the collinear defining the eigenvectors:

f(v) = λv ⇐⇒ f(v)− λv = 0

⇐⇒ (f − λidE)(v) = 0

⇐⇒ v ∈ Ker(f − λidE)

Hence it comes the term Eigenvector space. .¨��@�� ¨�A`K�� ºASf�� �lWO� ¨��§ An¡ ��¤

Eigenvector space ¨��@�� ¨�A`K�� ºASf�� 2.1.2
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Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� .1.2 Matrix diagonalization T�wfO� ryWq�

3.1.2 : Definition - �§r`�

ºASf�� λ Ty��@�� �yql� ���r� ¨��Ð ¨¶z� ¨�A`J ºAS� ¨ms� .λ ∈ K �ky�¤ .E �� ¨��Ð ��AK� f �kt�

: þ� �r`m�� Eλ z�r�A� ¢� z�r� ©@�� ¨¶z��� ¨�A`K��

Let f be an endomorphism of E and λ ∈ K. We call the sub-eigen-vectorial space associated

with the eigenvalues λ the sub-vector space which we denote by Eλ defined by :

Eλ = Ker(f − λidE).

:©� .f ¨W��� �ybWt�� �� ¢W��r� CAhZ� T�A� ¨� Eλ(f) z�r�A� ¢� z�r�  � �km§ ¤

we can denote it by Eλ(f) in the case of showing its correlation with the linear application f .

Eλ =
{
v ∈ E | f(v) = λv

}
.

Or in matrix form: : Ty�wfOm�� T�yO�A� ¤�

Eλ =
{
v ∈ E | Av = λv

}
.

2.1.2 : Remark - T\�®�

Let E be the vector space of finite dimension. .¢tn� d`� ¤Ð ¨�A`J ºAS� E �ky�

.≥ 1 d`� ¤Ð Eλ ¨��@�� ¨¶z��� ¨�A`K�� ºASf��  �� f þ� Ty��Ð Tmy� λ 
�A� �Ð� (1

If λ is an eigenvalue of f then the eigen-sub vectorial space Eλ is of dimension ≥ 1.

:�R¤� ­CwO� .f(Eλ) ⊂ Eλ :¨n`§ f þ� Tbsn�A� rqts� Eλ ¨��@�� ¨¶z��� ¨�A`K�� ºASf�� (2

The eigen-sub vectorial space Eλ is stable with respect to f means: f(Eλ) ⊂ Eλ.

v ∈ Ker(f − λidE) =⇒ f(f(v)) = f(λv) = λf(v) =⇒ f(v) ∈ Ker(f − λidE)

Examples Tl��� 3.1.2
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Matrix diagonalization T�wfO� ryWq� Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� .1.2

1.1.2 : Example - �A��

Let f : R3 → R3 defined by þ� �r`m�� f : R3 → R3 �ky�

f(x, y, z) =
(
− 2x− 2y + 2z, −3x− y + 3z, −x+ y + z

)
.

:f(X) = AX ©� ¨�wfOm�� �kK�� Yl� f ¨W��� �ybWt�� 	tkn� (1

Let’s write the linear application f in matrix form f(X) = AX:

X =


x

y

z

 ¤ A =


−2 −2 2

−3 −1 3

−1 1 1


¤ .f(v1) = −4v1 AS§� T�At� �km§ ¤ f(1, 1, 0) = (−4,−4, 0)  �� v1 = (1, 1, 0)  A� �Ð�  � ^�®� (2

.λ1 = −4 Ty��@�� Tmyql� ���r� ¨��Ð �A`J w¡ v1 ¨�At�A�

Note that, if v1 = (1, 1, 0) then f(1, 1, 0) = (−4,−4, 0) and can also be written

f(v1) = −4v1. So v1 is an eigenvector to the associated eigenvalue λ1 = −4.

	s��¤  wm� �A`K� v1 rbt`� An��� , �A�wfOm�� ��d�tFA� Ty�As��� �Aylm`�� º�r�� AnlS� �Ð�

.Av1 = −4v1
If we prefer to conduct the mathematical calculations using matrices, we take v1 as a

vector column and calculate Av1 = −4v1.

λ2 = 2 is an eigenvalue. .Ty��Ð Tmy� λ2 = 2 (3

	s�� �@h� .λ2 = 2 ��� �� Ker(f − λ2IdR3) ¨� �¤d`� ry� �A`J  A�§� Anyl� , ��Ð �Ab�³

: A− λ2I3

To prove this, we need to find a non-zero vector in Ker(f − λ2IdR3) for λ2 = 2.

For this we calculate A− λ2I3 :

A− 2I3 =


−4 −2 2

−3 −3 3

−1 1 −1


,«r�� ­CAb`�¤ .�¤d`m�� �A`K�� w¡ (A− 2I3)v2 ©� A− 2I3 ­�wn�� Y�� ¨mtn§ v2 = (0, 1, 1) d��

���r� ¨��Ð �A`J v2 :ry�±� ¨� .f(v2) = 2v2 ¢n�¤ f(v2)− 2v2 = 0 ©� ,v2 ∈ Ker(f − λ2IdR3)

.λ2 = 2 Ty��@�� Tmyql�
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Eigenvalues and eigenvectors Ty��@�� T`J±�¤ �yq�� .1.2Matrix diagonalization T�wfO� ryWq�

We find that v2 = (0, 1, 1) belongs to the kernel A− 2I3 ie (A− 2I3)v2 is the zero vector.

In other words, v2 ∈ Ker(f − λ2IdR3). That is, f(v2)− 2v2 = 0, from which f(v2) = 2v2.

Finally: v2 is an eigenvector associated with the eigenvalue λ2 = 2.

λ3 = 0 is an eigenvalue. .Ty��Ð Tmy� λ3 = 0 (3

¨�At�A�¤ .f(v3) = (0, 0, 0) �q�� v3 = (1, 0, 1)  � d��¤ £®��  C¤ A� ��� �`f�  � Annkm§

.λ3 = 0 Ty��@�� Tmyql� ���r� ¨��Ð �A`J v3 : ry�±� ¨� .f(v3) = 0 · v3
We can do like above and find that v3 = (1, 0, 1) checks f(v3) = (0, 0, 0). So f(v3) = 0 · v3.
In the last: v3 eigenvector concomitant to the eigenvalue λ3 = 0.

:�tnts� .3 Tb�r�� �� A T�wfOm��  ± ���Ð �� r���  A�§� �yWts� ¯¤ ,Ty��Ð �y� �®� A�d�¤ (4

.Sp(f) = {−4, 0, 2}
We found three eigenvalues, and we can’t find more than that because the matrix A is of

order 3. We conclude: Sp(f) = {−4, 0, 2}.

1.1.2 : Theorem - T§r\�

.k ≤ n �y� f þ� Tflt�� Ty��Ð �y� λ1, . . . , λk �kt�¤ .n ¢tn� d`� ¤Ð E þ� ¨��Ð ��AK� f �ky�

 wk§ Eλ1 , . . . , Eλk
Ty��@�� �yql� ���rm�� Eλ1 , . . . , Eλk

Ty��@�� Ty¶z��� Ty�A`K�� ��ºASf�� �wm�� ¢n�¤

.�rJAb� A�wm��

Let f be an endomorphism of E with finite dimension n. Let λ1, . . . , λk be different eigenvalues

of f where k ≤ n. From which the sum of the sub-eigen-vectorial spaces Eλ1 , . . . , Eλk
associated

with the eigenvalues is a direct sum.

:�A�wfOm�� T�A� ¨� Ty�At�� T�ytn�� d��

In the case of matrices, we find the following result:

1.1.2 : Corollary - T�yt�

���r� ¨��Ð �A`J vi �ky� 1 ≤ i ≤ k ��� �� ¤ f ¨W��� �ybWtl� Tflt�� Ty��Ð �y� λ1, . . . , λk �kt�

.AyW� Tlqts� vi T`J±�  �� .λi Tmyql�

Let λ1, . . . , λk be different eigenvalues of linear application f and for 1 ≤ i ≤ k let vi be an

eigenvector of λi. The vectors vi are linearly independent.

Brahim Brahimi-Jihane Abdelli58University of Mohamed Kheidar, Biskra



Matrix diagonalization T�wfO� ryWq� Characteristic polynomial zymm��  ¤d��� ry�� .2.2

.E ºASf�� d`� �� ���  wk§ Ty��@�� �yq��  d�  � ¨n`§ �@¡

This means that the number of eigenvalues is less than the space dimension of E.

2.1.2 : Example - �A��

þ� �r`m�� f : R3 → R3 @��� ��As�� �A�m�� ��

From the previous example we take f : R3 → R3 defined by

f(x, y, z) =
(
− 2x− 2y + 2z, −3x− y + 3z, −x+ y + z

)
.

:Ty�At�� Ah� Tq��rm�� Ty��@�� T`J±�¤ Ty��@�� �yq�� A�d�¤ dq�

We found the following eigenvalues and their associated eigenvectors:

λ1 = −4 v1 = (1, 1, 0), λ2 = 0 v2 = (1, 0, 1), λ3 = 2 v3 = (0, 1, 1).

¨h� R3 �� AyW� Tlqts� T`J� �®� �k� R3 þ� Tlqts� Tlm� �kK� (v1, v2, v3) T`J±� T�ytn�� ��

.R3 þ� ¨��@�� xAF±� Yms§ xAF� �kK� (v1, v2, v3) :¢n�¤ .xAF� �kK� Amt�

From the result the vectors (v1, v2, v3) form an independent family of R3 but three linearly

independent vectors of R3 they forms a basis. Then: (v1, v2, v3) forms the basis called the

eigen-basic of R3.

: AS§� 	tk�  � �yWts�

We can also write:

R3 = E−4 ⊕ E0 ⊕ E2.

Characteristic polynomial zymm��  ¤d��� ry�� 2.2

.Ty��@�� �yq�� Yl� Cw�`�� ¨� ­zymm��  ¤d��� ­ry�� d�As§

Characteristic polynomials help in finding the eigenvalues.

Characteristic polynomial zymm��  ¤d��� ry�� 1.2.2
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Characteristic polynomial zymm��  ¤d��� ry�� .2.2 Matrix diagonalization T�wfO� ryWq�

4.2.2 : Definition - �§r`�

�ybWt�� T�wfO� A ∈ Mn(K) �kt� .n ¢tnm�� d`b�� ¤Ð E ºASf�� Yl� ¨��Ð ��AK� f : E → E �ky�

.B xAF±� ¨� f ¨W���

Let f : E → E be an endomorphism on the space E of finite dimension n. Let A ∈Mn(K) be

the matrix of the linear application f in the base B.
: 	tk�¤ A T�wfOml� zymm��  ¤d��� ry�� ¢sf� w¡ f þ� zymm��  ¤d��� ry�� ¨ms�

We call the characteristic polynomial of f the same as the characteristic polynomial of the

matrix A and write:

Pf (X) = PA(X) = det(A−XIn).

¨¡ B 
�A� �Ð� ¨�At�A�¤ .(B xAF±� CAyt��¤) A T�wfOm�� �� �qts� zymm��  ¤d��� ry��

�y� TFwk� P ∈ Mn(K) d�w§ ¢��� ,B′ r�� xAF� ¨� �k�¤ f ¨l��d�� ��AKt�� Hf� T�wfO�

: 	tk�¤ .B = P−1AP

The characteristic polynomial is independent of the matrix A (and the choice of the base B). So

if B is another matrix of the endomorphism f but in another base B′, then there is an inverse

matrix P ∈Mn(K) where B = P−1AP . We write:

B −XIn = P−1(A−XIn)P.

then ¢n�¤

PB(X) = det(B −XIn) =
1

det(P )
· det(A−XIn) · det(P ) = det(A−XIn) = PA(X).

i.e. .r�� Yn`m�

PB(X) = PA(X).

Calculating eigenvalues Ty��@�� �yq�� �yy`� 2.2.2

1.2.2 : Proposition - TþyS�

:	tk�¤ ,¢� Ty��@�� �yq�� ��m� zymm��  ¤d��� ry�� C¤@�

Brahim Brahimi-Jihane Abdelli 60 University of Mohamed Kheidar, Biskra



Matrix diagonalization T�wfO� ryWq� Endomorphism reduction ¨��Ð ��AK� CAOt�� .3.2

The roots of the characteristic polynomial represent its eigenvalues, and we write:

f þ� Ty��Ð Tmy� (eigen value of) λ ⇐⇒ Pf (λ) = 0

.λ ∈ K ¤ .B xAF±� ¨� ¢t�wfO� A ∈Mn(K) �kt�¤ .f : E → E �kt� :«r�� T�yO�

In other words, let f : E → E and A ∈Mn(K) the matrix in the base B and λ ∈ K.

: ¢n�¤

Then

f þ� Ty��Ð Tmy� (eigen value of) λ ⇐⇒ det(A− λIn) = 0

3.2.2 : Example - �A��

If D is a diagonal matrix where �y� T§rW� T�wfO� D 
�A� �Ð�

D =


λ1 0 · · · 0

0 λ2
. . .

...

...
. . .

. . . 0

0 · · · 0 λn


then  ��

PD(X) = (λ1 −X) · · · (λn −X)

.D T�wfOml� Ty��@�� �yq�� AS§� ¨¡¤ PD(X)  ¤d��� ry�� C¤@� ¨¡ λi �yq�� ¢n�¤

The values λi are the roots of the characteristic polynomial PD(X) and are also the eigenvalues

of the matrix D.

Endomorphism reduction ¨��Ð ��AK� CAOt�� 3.2

(¨��Ð ��AK�) ¨W� �ybW� f ¤ K ¨l§dbt�� �q��� Yl� ,¢tn� d`� ¤Ð ¨�A`J ºAS� E rbt`� ¨l§ Amy�

.A ¨¡ Tq��rm�� ¢t�wfO�
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Endomorphism reduction ¨��Ð ��AK� CAOt�� .3.2 Matrix diagonalization T�wfO� ryWq�

Here we consider E as a finite-dimensional vector space, on the commutative field K and f is a

linear application (endomorphism) whose associated matrix is A.

T�wfO� ¢y�� Tbsn�A� f T�wfO�  wk� �y��E þ�xAF�  A�§� w¡ ©rW� �kJ Yl�A CAOt�A� dOq�

©� D = P−1AP �y�� Cwb`�� T�wfO� Yms� P 	lql� Tl�A� T`�r� T�wfO� d�w� @·ny� .T§rW�

. Ah�AK� D ¤ A  �

We mean by short A in diagonal form, is to find a basis for the space E for which the matrix of f

is a diagonal matrix. Then there is an invertible square matrix P called transit matrix such that

D = P−1AP i.e. A and D are similar matrices.

2.3.2 : Theorem - T§r\�

¤ ¨W� �ybW� f : E −→ E �ky�¤ ,K ¨l§dbt�� �q��� Yl� ,¢tn� d`� ¤Ð ¨�A`J ºAS� E �ky�

.f þ� Tflt�� Ty��Ð Tmy� m ,K �� λ1, λ2, · · · , λm

Let E be a finite-dimensional vector space, on the commutative field K, and let f : E −→ E be

a linear application and λ1, λ2, · · · , λm are an m-different eigenvalue of f from K.

rJAb� �wm�� E  A� �Ð� T§rW� T�wfOm� Th�AK� ¢� Tq��rm�� T�wfOm�� ¤� ryWqtl� ��A� ¢�� f �� �wq�

:©� Ty��@�� Ty¶z��� ¢��ºASf�

We say that f is indivisible or its associated matrix is similar to a diagonal matrix if E is a

direct sum of its sub-eigen-vectorial spaces, i.e.:

E = Eλ1 ⊕ Eλ2 ⊕ · · · ⊕ Eλm

3.3.2 : Remark - T\�®�

Eλ ¨��@�� ºASf�� d`�  �� zymm��  ¤d��� ry�� ¨� r ��AS� Tb�C ��Ð λ Ty��@�� Tmyq�� 
�A� �Ð�

:¨�At�A�¤ .m r��±� Yl� λ Ty��@�� Tmyql� ���rm��

If the eigenvalue λ is of the order of multiples of r in the distinct polynomial, then the

dimension of the sub-eigen-vectorial spaces Eλ associated to the eigenvalue λ is at most m.

Therefore:

1 ≤ dim (Eλ) ≤ r.

Amt�  �� T§rW� T�wfOm� Th�AK� ¢� Tq��rm�� T�wfOm�� ¤� ryWqtl� ��A� f  A� �Ð� ¤

If f is diagonalizable or its associated matrix is similar to a diagonal matrix, then inevitably we
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Matrix diagonalization T�wfO� ryWq� Endomorphism reduction ¨��Ð ��AK� CAOt�� .3.2

have:

dim (Eλ) = r.

4.3.2 : Example - �A��

Let �kt�

A =


1 0 0

0 1 0

1 −1 2

 .

T�wfO�  wk� Yt� P−1AP �y� P T�wfOm�� �� ��b� �� M3(R) ¨� ryWqtl� Tl�A� A  � 
b�n�

.T§rW�

Let’s prove that A is diagonalizable to M3(R) and then find the matrix P where P−1AP is a

diagonal matrix.

: A þ� zymm��  ¤d��� ry�� 
As�� �db� (1

We start by calculating the characteristic polynomial of A :

PA(X) = det(A−XI3) =

∣∣∣∣∣∣∣∣
1−X 0 0

0 1−X 0

1 −1 2−X

∣∣∣∣∣∣∣∣ = (1−X)2(2−X)

��ASt�� T�C 2 ¤ m(1) = 2 ��AS� T�Cd� 1 Tyqyq���  �d�±� ¨¡ zymm��  ¤d��� ry�� C¤@� (2

.m(2) = 1

The roots of the characteristic polynomial are the real numbers 1 with a multiple of

m(1) = 2 and 2 with a multiple of m(2) = 1.

Ty��@�� Ty¶z��� Ty�A`K�� ��ºASf��  d�n� (3

Let’s define the sub-eigen-vectorial spaces

: 1 Tf�ASm�� Ty��@�� Tmyql� ¨��@�� ¨¶z��� ¨�A`K�� ºASf�� E1 �ky� (1.1

Let E1 be the sub-eigen-vectorial space of the doubled eigenvalue 1 :

E1 = Ker(A− I3) = {X ∈ R3 | A ·X = X}.
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Endomorphism reduction ¨��Ð ��AK� CAOt�� .3.2 Matrix diagonalization T�wfO� ryWq�

If we put An`R¤ �Ð�

X =
(

x
y
z

)
then: : ¢n�¤

X ∈ E1 ⇐⇒ AX = X ⇐⇒


x = x

y = y

x− y + z = 0

⇐⇒ x− y + z = 0

E1 =
{(

x, y, y − x
)
| x ∈ R, y ∈ R

}
.xAF� �kK� X2 =

(
0
1
1

)
¤ X1 =

(
1
0
−1

)
T`J±� �� �A�m�� �ybF Yl� d�wm�� ©wtsm��

The generated plane for example from the vectors X1 =
(

1
0
−1

)
and X2 =

(
0
1
1

)
forms a

basis.

: 2 TWysb�� Ty��@�� Tmyql� ���rm�� ¨��@�� ¨¶z��� ¨�A`K�� ºASf�� E2 �ky� (2.1

Let E2 be the sub-eigen-vectorial space associated with the simple eigenvalue 2 :

E2 = Ker(A− 2I3) = {X ∈ R3 | A ·X = 2X}.

then : ¢n�¤

X ∈ E2 ⇐⇒ A ·X = 2X ⇐⇒


x = 2x

y = 2y

x− y + 2z = 2z

⇐⇒ x = 0 and y = 0

.¢� xAF� �kK§ ¤ X3 =
(

0
0
1

)
¢hy�w� �A`J �yqts� w¡ E2 =

{(
0
0
z

)
| z ∈ R

}
E2 =

{(
0
0
z

)
| z ∈ R

}
he is straight with vector beam X3 =

(
0
0
1

)
and forms the basis

for it.

:Ah� Tq��rm�� Ty��@�� �yq�� ��AS� T�Cd� T§¤As� Ty��@�� Ty¶z��� Ty�A`K�� ��ºASf��  A`�� (3

The dimensions of the sub-eigen-vectorial spaces are equal to the degree of multiplication

of their associated eigenvalues:

dimE1 = 2 = m(1), dimE2 = 1 = m(2).
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Matrix diagonalization T�wfO� ryWq� Exercise series N° 2 ��C �§CAmt�� TlslF .4.2

.ryWqtl� Tl�A� A T�wfOm�� ¢n�¤

So the matrix A is distillable.

:T�wfOm�� ¢� (¨�w�Aq�� xAF±� ¨�) A T�wfOm�A� ��mm�� ¨��@�� ��AKt�� ,(X1, X2, X3) xAF±� ¨� (4

In the base (X1, X2, X3), the endomorphism represented by the matrix A (in the canonical

basis) has the matrix:

D =


1 0 0

0 1 0

0 0 2

 .

:©� 	y�rt�� Yl� X3 ¤ X2 ,X1 Ah�dm�� T`J� ¨t�� Cwb`�� T�wfO� P �S� ,«r�� TfO�

In other words, we put P the transit matrix whose column vectors are X1, X2 and X3 in

order, i.e.:

P =


1 0 0

0 1 0

−1 1 1

 ,

then, P−1AP = D. .P−1AP = D ¢n�¤

Exercise series N° 2 ��C �§CAmt�� TlslF 4.2

Exercise N°− 1 − ��C �§rm�

: ¨l§Am� T�r`m�� M3(R) �� T�wfO� A �kt�

Let A be a matrix of M3(R) defined as follows:

A =


0 1 0

−4 4 0

−2 1 2

 .

? ryWqtl� Tl�A� A T�wfOm�� �¡ (1

Is the matrix A diagonalizable?
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