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öh

er
e

M
at

he
m

at
ik

IS
S

20
03

im
m

er
,w

en
nv

on
B

as
en

di
e

R
ed

ei
st

,z
ur

V
er

m
ei

du
ng

lo
gi

sc
he

rS
ch

w
ie

-
rig

ke
ite

n
au

fd
en

en
dl

ic
hd

im
en

si
on

al
enF

al
lb

es
ch

r̈ an
ke

n:

S
at

z:
Je

de
re

nd
lic

hd
im

en
si

on
al

eE
U

K
LI

D
is

ch
eo

de
rH

E
R

M
IT

E
sc

he
V

ek
-

to
rr

au
m

� ha
te

in
e

O
rt

ho
no

rm
al

ba
si

s.

B
ew

e
is

:Z
un

äc
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fü

r

�� =

� au
sd

em
vo

n

� � 1

�			
���� � au

fg
es

pa
nn

te
nU

nt
er

ve
kt

or
ra

um
.Is

t

 =

� ,ha
be

nw
ir

ei
ne

O
rt

ho
go

na
lb

as
is

;an
de

rn
fal

ls
m

uß
ei

n
au

fd
en

bi
sh

er
ko

ns
tr

ui
er

te
n

��� �

se
nk

re
ch

ts
te

he
nd

er
V

ek
to

r

� � � +1
ge

fu
nd

en
w

er
de

n,
de

rz
us

am
m

en
m

it
di

es
en

de
n

vo
n

��� 1
bi

s

��� � +1e
rz

eu
gt

en
U

nt
er

ve
kt

or
ra

um
er

ze
ug

t.

D
a

� � 1

�			
�� � �

un
d

��� 1

�			
�� � � de

ns
el

be
nU

nt
er

ve
kt

or
ra

um
er

ze
ug

en
,gi

lt
da

ss
el

be
fü
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liẗa

td
er

� � � ist

� � � +1

���� � =

��� � +1

�� � � +

� � =
1

� � (��� ��
��� � )=

� � � +1
�� � � +
� � (� � ��
��� � );

se
tz

en
w

ir
da

he
r

� � =

 ��� � +1

�� � � ��� ��
��� �,s

o
is

t

��! ���� �
=

0
fü
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ẗ u
rli

ch
au

ch
fo

rd
er

n,
da

ß

� � 1

���� 2
=

��� 1

� (��� 2
+

� 1

� � 1
)

=

��� 1

�� � 2
+

� 1
(

��� 1

���� 1
)

ve
rs

ch
w

in
de

t,a
be

rd
an

n
er

ha
lte

nw
ir

zu
n̈a

ch
st

ei
ne

Fo
rm

el
fü
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nd

ig
ke

it
ha

lb
er

au
ch

f ü
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Ä
nd

er
un

g
ge

be
n:

D
er

V
ek

to
r

��� 1
kö
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liẗa
tf

ür
re

el
le

M
at

riz
en

äq
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tä

re
rM

at
riz

en
:M

an
ka

nn
si

em
it

m
in

im
al

em
A

uf
w

an
d

in
ve

rt
ie

re
n.

Is
t

et
w

a

P ��\ =

� � ei
n

lin
ea

re
s

G
le

ic
hu

ng
ss

ys
te

mm
it

ei
ne

r

�F I

-
K

oe
ffi

zi
en

te
nm

at
rix

P ,
un

d
is

t

P =

G E di
e

G E -Z
er

le
gu

ng
vo

n

P ,
so

is
t

P ��\ =

��� ]
^G E
��\ =

��� ]
^E
� \ =

G> 1

��� =

GX��� .


