DIAGONALIZATION
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restart;wth(linalg):
A =matrix(3,3,[1,2,10,2,1,10,-1,-1,-6]);

1 2 10
A= 2 1 10
-1 -1 -6

a) Compute the eigenvalues of f.

> 13:=diag(1,1,1);

1 00
010
001

13:

> M =eval n{ A-| anbda*| 3) ;
1—1 2 10
M= 2 I1—A 10
-1 -1 -6—A
> characteristic_polynom al : =det (A-| anbda*| 3) ;
cMmawmmpdmmmdF—2—5%—4%—%3

> sol ve(characteristic_polynom al, | anbda) ;
-2,-1, -1
> factor(characteristic_polynom al);
“(A+2) (A+1)°
> | anbdal: =- 2; | anbda2: =-1;
AM=-2
A2 q=-1

¥ b) Computethedimension and a basis of the eigenspaces of f.

|'> ML: =eval m( A- | anbdal*| 3):

¥ Obtain the eigenvalues, their multiplicities and dimension of
the eigenspaces of the matrix A.

(1.1)

(1.1.1)

(1.1.2)

(1.1.3)

(1.1.4)

(1.1.5)

(1.1.6)



3 210
MlI=| 2 3 10
-1 -1 -4
> rank(M);
i 2
> zero:=matrix(3,1,[0,0,0]);
0
zero:=| 0
0
B | i nsol ve( ML, zero);
-2t
_ 11
-2t
_ ]1
t
. 11
A basis of the eigenspace associated to Al is:
B1={(-2,-2,1)}
> M2: =eval n( A- | anbda2*1 3) ;
2 210
M2=| 2 2 10
-1 -1 -5
> rank(M);
i 1
> zero:=matrix(3,1,[0,0,0]);
0
zero:=| 0
0
> 1| nsol ve( M2, zer o) ;
-t —5_1
/4
_ 11
_t12
A basis of the eigenspace associated to Al is:
— B2={(—1,1,0), (_550,1)}

Y ¢ )Check the answerswith LINALG:

(1.2.1)

(1.2.2)

(1.2.3)

(1.2.4)

(1.2.5)

(1.2.6)

(1.2.7)

(1.2.8)



\ 4

> char pol y( A | anbda) ;
24+5h+400 A

> ei genval ues(A);
-2,-1, -1

> ei genvectors(A);

a5 0 bk {2 2 1))

d) Find the matrix associated to f in the basis B'=B1U B2 of
eigenvectorsof f,

The matrix of change of basis from B' to B is:
> MBpB: =matrix(3,3,[-2,-1,-5,-2,1,0,1,0,1]);
-2 -1 -5
MBpB=| -2 1 0
1 0 1

"I“he matrix associated to f in the basis B' is:
> M Bp: =eval n(i nver se( MBpB) & A&* MBpB) ;
-2 0 0
MfBp=| 0 -1 0
0 0 -1

Therefore f is diagonalizable.

V¥ Let usconsider thelinear map f(X,y,z)=(x+3y+3z, 5x+3z,
6X+6y+32).

|:> restart;wth(linalg):

» b) Computethe eigenvalues of f.
» c) Computethe dimension and a basis of the eigenspaces of f.

» d) Check the answerswith LINALG:

(1.3.1)

(1.3.2)

(1.3.3)

(1.4.1)

(1.4.2)

3
» a) Obtain thematrix A associated to f in the standard basisof R .



» ¢) Find the matrix associated to f in the basis B'=B1U B2U B3 of
eigenvectorsof f.

» Repete the previous exer cise with the endomor phism g(x,y,z)=
(7x+10y+4z, -3x-4y-3z, -X-2y).



