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« Meine L'énna

1. Computing determinants (hand-in) (#y<7y)

a) For what values of a, b, ¢ € R is the determinant of the following matrix zero? (You should justify
your answer.)
01 0 4 ¢
a 5 0 4 -1
A={2 1 b -1 -3
0 -2 0 1 0
0 -4 0 3 1

: Use Proposition 5.1.13.
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b) We know that the determinant of a triangular matrix is easy to calculate. Moreover, the determinant
does not change when a multiple of a row is added to another row (and row swaps only change the
sign). This allows us to efficiently determine the determinant of any matrix using Gauss elimination
(or LU-decompositions).

Determine the determinant of

1 2 =3
B=(12 6 0
-1 -2 2

by performing the Gauss elimination manually.

N A 2 -3 A 2 -3
b 2 6 0 |-210 | 0 2 6
-4 -2 2 +I 0 0 -4

= detB= -4’ (4-2-C-4))

= -7
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6. Auapben

Aufgabe 4 (HS19 inspiriert)

Sei A gegeben durch
1 3
A= ( L ) |

a) Bestimmen Sie alle Eigenwerte der Matrix A.

Kn(A) = det (A-T N =9

A-X D ]*0
= o5 1-M| "~
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(A-2)(2-A)=0

= |Aa= Al [ M= z[

b) Bestimmen Sie zu jedem Eigenwert der Matrix A die zugehdrigen Eigenvektoren.
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c) Geben Sie die geometrische und algebraische Vielfachheit von A an. Ist A
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