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Oppgave 1

m+2km

a) 22 =8e™girz, =2e s ¢, k=0,1,2,dvs. zp =2e3' = 1+3i, 2y =2e" =2, 2z =
2T =1 — /3.

b) r*—r®+8r—8 = (r—1)(r*+8) =0 gir r = 1, —2,1 £ /3i. Partikuleer lgsning y = Aze®
gir A= ¢, sa

1
y = c1e” + cpe 2% + c3e” cos V3z + cpe® sinv3z + §xew.

c) La y; = cos2z, yo =sin2z med W = 2. Partikulser lgsning er y = u1y; + uoyo der

u Y1 + upys = 0

4
Uiy + UuaYp = cos 2z’
dvs.
0 sin 2z
4 .
, 2 cos2x —2sin 2z
U, = L0822 = , uy = In(cos 2z
! W cos 2x ! ( )
Cos 2x 0
, —2sin 2z 4
Uy = W CSZL L — 9, Us = 2.
Sa

Y = €1 €08 22 + co sin 22 + cos 2zln(cos 2z) + 2z sin 2z.
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Oppgave 2 Yni1 = Yn + Bf(@nstn); 20 =32, yo=1, h=Lgiry=1+12+1) =
2 p=3+3:02+3)=4

Oppgave 3
1 0 2 4|5 1 0 2 4 )
12 04 |3 01 -1 0
~ ? — _
11 24a0]3 00 a —4 1=00gf=3
12 05 | 00 0 1 |8-3
10 20
. 01 -1 0 .
A~Thvisa#0, A~ 00 0 1 hvis @ = 0.
00 00
b) ngyaktig én lgsning < a # 0
ingen Igsning < a«=0o0g  # 3
uendelig mange lgsninger < o =0 og § = 3.
10 20 5 -2 5
01 -1 0 -1 1 -1
c) [A b]~ 00 01 0 , X =1 LT 0 .t € R.
00 00 O 0 0
-2 1 0 4
. 1 1 1 4
d) Basis for Null(A) : ] ,Col(A) il ol
0 1 1 5
1 0 0
0 1 0
L )
Null(A)~ = Row(A) : o ol 1|0
0 0 1
Oppgave 4
2—A 1 2
a) det(A—\) = 1 3=-X 1 ==-AA=2)(A=5)=0 gir \y =0, A\ =2,
2 1 2—A

)\3:5.
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1 0 1 1
M=0:A— X~ |0 1 0| girx;=t 0[,t#0
|0 0 0 -1
[1 0 —1] [ 1-|
A=2:A—AM~ 01 2 grxe=t; =2 ,t#0
| 00 0] i 1J
[1 0 —1] [ 1
Ads=b:A-ANM~ |01 -1 |girxs=t|1],t#0.
|00 0] |1
b)
1/v/2 1/vV6 1/V3
P= 0 —2/vV6 1/V/3 |, D=
V2 VR 1V
Oppgave 5
o O£+1
1= T 00
;1 1
"= 100" " 50"
' [0 +1 a+1 ds
Ty=—X1+—Ty— ——7T VS.
571007 T 5077 100
—(a+1) 0 0
x:ﬁ 1 —2 0 x:ul)—OAx.
o 2 —(a+1) |
-3 0 0]
a) a=2gir A= 1 =2 0| med \y =-3, \y=-2.
2 2 -3
(1 1 0 1] 0
A—XMI~ |0 0 0| girv=|-=11],[0
0 0O 0 1

N
A—Xl~ 0 2 —1 irv=1|{11.
2 7

o o O

o N O

o O O
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Sa
3 1 3 0 1 0
x =cre 10’ | —1 | +cpe7100" | 0 | +ezewol | 1
0 1
20 C1
0 = X(O) = —cC1 + C3 glI’ CiL =C3 = 20 Cy = _20’
20 Co + 203
sa
1 0
x =20e 10' | —1 | +20e %" | 1
-1 2
-4 0 0
b) a=3gir A= 1 =2 0| med \j =—4, \y=-2.
3 2 -4
(1.0 0 0
A—MI~ |0 1 0| girvy = 0| (defekt egenverdi),
00 0 1
1 0 0 0
A_)\QIN 01 -1 gil"sz 1
00 0 1

Siden A; er en defekt egenverdi finnes den andre lgsningen fra denne ved a lgse ligningen

(A—)q])u:vl
000 Uy 0 2 00 | 1
1 20 up | =10 ~]102 0 | —1/2
3 20 Us 1 000 | 0
som gir
A
~1/4
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Sa
0 [ 0 1/2 o
x = cre" 5t | 0 +egem (s | 0| + | —1/4 |)+ezemmf | 1|
1 1 0 1
20 02/2 i
0| =x(0)=| —c/4+c3 | gir ¢; =10, ¢y =40, c3 = 10,
20 1+ c3
sa

Oppgave 6 Med B = [b; by---b,| er AB = [Ab; Ab,--- Ab,|, og AB = 0 gir Ab,; =
0, 1 < ¢ < p. Siden Col(B) = span{by,---,b,}, er da Ax = 0 for alle x € Col(B), og
Col(B) C Null(A).



