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Tutorial Worksheet No.3

Exercise 1.
1. Find the eigenvalues and the eigenvectors of the following matrices :
(1 2 [ cos(#) sin(6) (3 4
A_(Q 4)’3_(—sin(9) cos (0) , and O = 2 1

2. Determine the characteristic polynomial P(\) of A and C. Then compute P(A)
and P(C), and state your conclusion.

Exercise 2.

Consider the matrix :

3 =2 1
A=10 -3 3
1 1 3

1. Find the eigenvalues of A, and deduce det(A).
2. Find the eigenvalues of A~! and A5,

Exercise 3.

A) Consider two ordered bases of the vector space R?

B =1{(1,0,0),(0,1,0),(0,0,1)}

B ={(1,-2,0),(1,8,5),(1,8,-2)}
1. Determine the matrix S that describes the change of basis B’ — B.
2. Compare the matrix S with the eigenvectors matrix of

1 01
C=|0138
21 4

B) Consider the following linear system written relative to the basis B

T 3
Cly =12
z 1

1. Rewrite this system in terms of the basis 5'.
2. Solve this system.
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Exercise 4.

1. Are the following matrices diagonalizable ?

10 1 50 3
A=1l0113|,B=(06 0
2 1 3 035

2. Calculate A and det(A™).

Exercise 5.

Consider the system of linear differential equations :

da 49
@ v
Yy

L r—9
a Y

d
1. Write this system on the form U= Au, where u = ( Zj >and Alis a 2 x 2 matrix.
2. Find the eigenvalues and the eigenvectors of A

1
3. Solve this system subject to the initial condition «(0) = ( 0 )

Exercise 6 (Home Work).

Consider the matrix :

5 0 3
A= 0 6 2
0 3 5
1. Find the eigenvlaues and eigenvectors of A.

2. Is A diagnalizable. If yes, calculate A%,

3. Find the eigenvlaues and eigenvectors of A — 51.
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