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fü

r
X

,Y
∈

M
(n

×
n
,I

R
)

u
n
d

λ
,µ

∈
IR

gi
lt

:

F
(λ

X
+

µ
Y

)
=

A
(λ

X
+

µ
Y

)B
−

B
(λ

X
+

µ
Y

)A

=
(λ

A
X

+
µ
A

Y
)B

−
(λ

B
X

+
µ
B

Y
)A

=
(λ

A
X

B
+

µ
A

Y
B

)
−

(λ
B

X
A

+
µ
B

Y
A

)

=
(λ

A
X

B
−

λ
B

X
A

)
+

(µ
A

Y
B

−
µ
B

Y
A

)

=
λ
(A

X
B

−
B

X
A

)
+

µ
(A

Y
B

−
B

Y
A

)

=
λ
F

(X
)
+

µ
F

(Y
).

16



L
ös

u
n
ge

n

M
a
tr

iz
e
n
,
R

a
n
g

e
in

e
r

M
a
tr

ix

1.
B

e
is

p
ie

l:
Z
u
r

B
es

ti
m

m
u
n
g

d
es

K
er

n
F

=
{X

|F
(X

)
=

0}
=

{X
|X

A
−

A
X

=
0}

m
it

X
=

( a
b

c
d

) ,

is
t

d
ie

G
le

ic
h
u
n
g ( a

b
c

d

)(
1

2
0

3

) −
( 1

2
0

3

)(
a

b
c

d

) =

( 0
0

0
0

)
( −2

c
2a

+
2b

−
2d

−2
c

2c

) =

( 0
0

0
0

)

zu
lö
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tä
t

d
er

D
et

er
m

in
an

te
in

d
en

Z
ei

le
n

d
er

M
at

ri
x

A
′ ,

ka
n
n

au
s

je
d
er

Z
ei

le
d
er

F
ak

to
r

k
vo

r
d
ie

D
et

er
m

in
an

te
ge

zo
ge

n
w

er
d
en

.

5.
B

e
is

p
ie

l:
F
ü
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