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Exercise 1 (30 points).

Consider the linear transformation 7 : R? — R2, given by its standard matrix A = B _21} .

2

e af] 2Bl = 2

2
a) Show that the vectors vi = [ 1] and vg = [ ] are eigenvectors for A, and find the corresponding

eigenvalues.

e = A 2 2] = v

b) Compute 7% {_1]



Exercise 2 (40 points).

30 0
Let A= |0 1 —2|. Compute
10

1

a) the characteristic polynomial of A,

3—A 0 0
p(A) = det(A — AI) = det 0 1-X =2
1 0 1—A

1-A =2

:(3_”‘ 0 1-2A

':(B—A)(l—A)(l—A) = p(\) = N +5\2 -7\ +3)

b) the eigenvalues of A,

pPA) ==X 45X —TA+3=B-N)1-N1-X)=0

M =3 =1
c) a basis for each eigenspace of A,
3-3 0 0 0 0 0 1 0 —2 o — 9
01—3—2—>0—2—2—>011:>{1 3
1 0 1-3 1 0 -2 00 0 Y2 = —43
3—-3 0 0 2
Ey,=null| 0 1-3 -2 | =spanq [—1
1 0 1-3 1
3—1 0 0 2.0 0 100 =0
01—1—2—>00—2—>001:>{1
1 0 1-1 10 0 00 0 T3 =

[3—-1 0 0 0
Ey,=null| 0 1-1 -2 | =spanq (1
! 0 1-1 0

d) the algebraic and geometric multiplicity of each eigenvalue of A.
Al — 1,dim(E)\l) =1

Ao — 2,dim(Ey,) = 1



Exercise 3 (30 points).

2
1
corresponding to these eigenvalues.

a) Find the eigenvalues of A = _03] over the complex numbers C and determine all eigenvectors

2—X -3

det(A—)\I):det[ 1

]:(2—)\)(—)\)—1—3:)\2—2)\—1—3:0

_2+V4-43 2-VI-13 _ | 5
= STVETRY g

2

2—-1-iV2 -3 1 —1 -2 1 —1-iVv2

AMI‘{ 1 —1—1\@]%[1—1\/5 —3qﬁ[0 oq
SEy = span{ [1 +1Z\/ﬁ}

C[2-1+4iv2 -3 1 —1+iv2 1 —1+iv2

A_AQI_[ 1 —1+i\/§]_>[1+i\/§ —3q_>[0 oq

{7}

2 1
b) Find the eigenvalues of A = { 1 2] over the Z3 and determine all eigenvectors corresponding to these

A =14+iV2, X\ =

eigenvalues.

2—-A 1
1 2—-A

=[] = {0

det(A—)\I):det[ }:(2—)\)(2—)\)—1:)\2—)\20:>)\:0



