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1. Följande linjära ekvationssystem, ES, är p̊a matrisform.
Ange rang p̊a koefficient- och totalmatris, samt antal lösningar till respektive ES.

(a)


1 2 −1 3 0
0 1 0 2 3
0 0 1 −2 0
0 0 0 0 2

 , rangAAA = 3, rangAAA|BBB = 4, antal lösn. = 0

(b)


1 1 1
0 −3 0
0 2 2
0 4 5

 ∼


1 1 1
0 −3 0
0 2 2
0 0 1

 .

Sista raden: 0 · x+ 0 · y = 0 = 1., Antal lösn. = 0, rangAAA = 2, rangAAA|BBB = 3

1.5p+1.5p

2. Antag att AAA , BBB och CCC är tre matriser med typAAA = 2× 3, typBBB = 3× 5 respektive typCCC = 5× 2.

(a) Matrismultiplikationer av matriser tv̊a och tv̊a av ovanst̊aende matriser är möjliga är

AAA ·BBB, BBB ·CCC, CCC ·AAA

1.0p

(b) Typerna p̊a de matrismultiplikationer är

2× 5, 3× 2, 5× 3.

1.0p

3. Matrisen AAA =

 1 0 1
−2 2 −1
0 1 0

 har inversmatris AAA−1 =

 −p −p q
0 0 p
q p −q

 värdet p̊a p = 1

värdet p̊a q = 2. 1.0p

4. (a) Lös ut XXX i matrisekvationen AAA ·XXX +BBB = 2XXX . . .

⇐⇒ 222I ·XXX −AAA ·XXX = (2III −AAA) ·XXX = BBB ⇐⇒XXX = (2III −AAA)−1 ·BBB.

1.5p

(b) Visa att AAA−1 = (AAA−1 − III) · (III −AAA)−1 . . . .

AAA · (AAA−1 − III) · (III −AAA)−1 = (III −AAA) · (III −AAA)−1 = III

och

(AAA−1 − III) · (III −AAA)−1 ·AAA = (AAA−1 − III)[AAA−1 · (III −AAA)]−1 = (AAA−1 − III)[AAA−1 − III]−1 = III.

Alternativt:

(AAA−1 − III) · (III −AAA)−1 = (AAA−1 · III −AAA−1 ·AAA) · (III −AAA)−1 = AAA−1 (III −AAA)(III −AAA)−1︸ ︷︷ ︸
= III

= AAA−1.

1.5p
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