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Oppgave 1

a) r2 + r � 2 = (r � 1)(r � 2) = 0) r = 1;�2

�2 y=Axex +Bx + C (partikul�r l�sning)
1 y0=Axex + Aex +B

1 y00=Axex + 2Aex

3ex � 4x = 3Aex � 2Bx+B � 2C ) A = 1; B = 2; C = 1

y = c1e
x + c2e

�2x + xex + 2x+ 1

b) r3 � r2 + 4r � 4 = (r � 1)(r2 + 4) = 0) r = 1;�2i

�4 y= A cos x +B sinx (partiku�r l�sning)
4 y0= B cos x �A sinx

�1 y00=�A cos x �B sinx
1 y000=�B cos x +A sinx

cos x = (�3A+ 3B) cos x + (�3A� 3B) sinx)

�3A+ 3B = 1
�3A� 3B = 0

�
) A = �1

6
; B = 1

6

y = c1e
x + c2 cos 2x + c3 sin 2x + 1

6
(sinx� cos x)

c) Vi m�a ha r3 + ar2 + br� 2 = (r� 1)(r+ 2)(r+ �) der � m�a v�re 1 pga konstantleddet,
dvs.

(r � 1)(r + 2)(r + 1) = r3 + 2r2 � r � 2: S�a a = 2; b = �1
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Oppgave 2

a)

2
4 �3 6 �8 �13 7 a

1 �2 2 3 �1 b

2 �4 5 8 �4 c

3
5 �

2
4 1 �2 2 3 �1 b

�3 6 �8 �13 7 a

2 �4 5 8 �4 c

3
5

2
4 1 �2 2 3 �1 b

0 0 �2 �4 4 a+ 3b
0 0 1 2 �2 c� 2b

3
5 �

2
4 1 �2 2 3 �1 b

0 0 1 2 �2 c� 2b
0 0 �2 �4 4 a + 3b

3
5 �

2
4 1 �2 2 3 �1 b

0 0 1 2 �2 c� 2b
0 0 0 0 0 a� b + 2c

3
5 : (�) har l�sning, a� b+ 2c = 0

b)

2
4 1 �1 2 3 �1 2

0 0 1 2 �2 �1
0 0 0 0 0 0

3
5 �

2
4 1 �2 0 �1 3 4

0 0 1 2 �2 �1
0 0 0 0 0 0

3
5 ;

x2 = r

x4 = s

x5 = t

x =

2
66664

2r + s � 3t + 4
r

� 2s + 2t � 1
s

t

3
77775 = r

2
66664

2
1
0
0
0

3
77775+ s

2
66664

1
0

�2
1
0

3
77775+ t

2
66664

�3
0
2
0
1

3
77775+

2
66664

4
0

�1
0
0

3
77775 ; r; s; t 2 R

Basis Null (A):

2
66664

2
1
0
0
0

3
77775 ;

2
66664

1
0

�2
1
0

3
77775 ;

2
66664

�3
0
2
0
1

3
77775 (f.eks.)

c) Basis Row (A):

2
66664

1
�2
0

�1
3

3
77775 ;

2
66664

0
0
1
2

�2

3
77775 (f.eks.)

Basis Col (A):

2
4 �3

1
2

3
5 ;

2
4 �82

5

3
5 (f.eks.)

d) a) gir at

2
4 1
�1
2

3
5 er en basis for Col (A)?.
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Oppgave 3

a) det (A��I) =

������
1� � 1 �1
1 1� � 1
1 1 1� �

������ = � � � = ��(��1)(��2) = 0) �1 = 0; �2 = 1; �3 = 2

�1 = 0 : A� �I =

2
4 1 1 �1

1 1 1
1 1 1

3
5 � � � � �

2
4 1 1 0

0 0 1
0 0 0

3
5) x1 = t

2
4 1
�1
0

3
5 ; t 6= 0

�2 = 1 : A� �I =

2
4 0 1 �1

1 0 1
1 1 0

3
5 � � � � �

2
4 1 0 1

0 1 �1
0 0 0

3
5) x2 = t

2
4 1
�1
�1

3
5 ; t 6= 0

�3 = 2 : A� �I =

2
4 �1 1 �1

1 �1 1
1 1 �1

3
5 � � � � �

2
4 1 0 0

0 1 �1
0 0 0

3
5) x3 = t

2
4 0

1
1

3
5 ; t 6= 0

b) P =

2
4 1 1 0
�1 �1 1
0 �1 1

3
5 ; D =

2
4 0 0 0

0 1 0
0 0 2

3
5

c) x = c1

2
4 1
�1
0

3
5+ c2e

t

2
4 1
�1
�1

3
5+ c3e

2t

2
4 0

1
1

3
5 ; c1; c2; c3 2 R

Oppgave 4

a) u1 = v1 =

2
664

1
1
0
1

3
775

u2 = v2 �
v2 � u1

u1 � u1
u1 =

2
664

2
0
1
1

3
775� 3

3

2
664

1
1
0
1

3
775 =

2
664

1
�1
1
0

3
775

u3 = v3 �
v3 � u1

u1 � u1
u1 �

v3 � u2

u2 � u2
u2 =

2
664

1
3
5

�1

3
775� 3

3

2
664

1
1
0
1

3
775� 3

3

2
664

1
�1
1
0

3
775 =

2
664
�1
3
4

�2

3
775
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Ortogonal basis for V :

2
664

1
1
0
1

3
775 ;

2
664

1
�1
1
0

3
775 ;

2
664
�1
3
4

�2

3
775 ; (f.eks.)

b) proj
V
b =

b � u1

u1 � u1
u1+

b � u2

u2 � u2
u2+

b � u3

u3 � u3
u3 =

9

3

2
664

1
1
0
1

3
775+ 3

3

2
664

1
�1
1
0

3
775+ 30

30

2
664
�1
3
4

�2

3
775 =

2
664

3
5
5
1

3
775

Oppgave 5

P =

�
2 1
1 1

�
; P�1 =

�
1 �1

�1 2

�
; D =

�
3 0
0 1

�
gir

A = PDP�1 =

�
2 1
1 1

� �
3 0
0 1

� �
1 �1

�1 2

�
=

�
5 �4
2 �1

�
:

Oppgave 6

x0
1
=�

4

10
x1 +

1

10
x2

x0
2
=

4

10
x1 �

4

10
x2

9>=
>; dvs. x0 = 1

10

�
�4 1
4 �4

�
x

A =

�
�4 1
4 �4

�
; gir �2 + 8�+ 12 = 0) � = �6;�2:

� = �6 :

�
2 1
4 2

�
�

�
2 1
0 0

�
; v1 =

�
1

�2

�

� = �2 :

�
�2 1
4 �2

�
�

�
2 �1
0 0

�
; v2 =

�
1
2

�

x(t) = c1e
�

3

5
t

�
1

�2

�
+ c2e

�
1

5
t

�
1
2

�
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�
300
200

�
= c1

�
1

�2

�
+ c2

�
1
2

�
) c1 = 100; c2 = 200.

x1 = 100e�
3

5
t + 200e�

1

5
t

x2 = �200e�
3

5
t + 400e�

1

5
t


