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üb
er

leg
en

,d
aß

si
ch

� 1 al
s

P
ro

du
kt

vo
n

& Tra
ns

po
si

tio
ne

ns
ch

re
ib

en
lä
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ḧa

ng
ig

si
nd

,w
en

n
es

di
e

Z
ei

le
nv

ek
to

re
n

si
nd

.M
it

nu
r

w
en

ig
m

eh
rA

uf
w

an
d

kö
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tü
be

rb
lic

kt
e.

In
de

rM
at

he
-

m
at

ik
is

te
rv

or
al

le
m

be
r̈u

hm
td

ur
ch

di
e

E
nt

w
ic

kl
un

g
de

rI
nfi

ni
te

si
m

al
re

ch
nu

ng
(b

ez̈
ug

lic
h

de
re

re
se

in
en

la
n-

ge
n

P
rio

rit
ät

ss
tr

ei
tm

it
N

E
W

TO
N

ga
b)

;B
ez

ei
ch

nu
ng

en
w

ie

: ; : <un
d

= > (

? )@ ? g
eh

en
au

f
ih

n
zu

r ü
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fü
ra

lle

� � 1


�	� 2


�	V 
� V

1


� V 2

WG un
d

� 
U
WS .

b
)

� ists
ym

m
e

tr
is

ch
,d

.h
.

�	� �� V

=

� V ��	�

fü
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üs

se
nu

ns
al

le
rd

in
gs

di
e

F
ra

ge
st

el
le

n,
ob

di
e

ob
ig

e
D

efi
ni

tio
n

üb
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bḧ
an

gi
ge

n
S

tr
om

be
sc

hr
ei

be
n,

de
r

du
rc

h
ei

ne
n

W
id

er
st

an
dE fli

eß
t;

na
ch

de
m

O
H

M
sc

he
nG

es
et

zf
äl

lt
do

rt
ei

ne
S

pa
nn

un
g

x (

h )
=

E �
w (

h )a
b,

so
da

ßd
ie

el
ek

tr
is

ch
eL

ei
st

un
g

gl
ei

ch

x (

h )

�w (

h )
=

E �
w (

h )2
is

t.
D

ie
el

ek
tr

is
ch

e
A

rb
ei

t,
di

e
w

äh
re

nd
de

sZ
ei

tr
au

m
s[

0


 1]v
er

ric
ht

et
w

ird
,i

st
da

he
rg

le
ic

h

1 g

0

x (

h )

�w (

h )

i h =

1 g

0

E �
w (

h )2

i h =

E �

1 g

0

w (

h )2

i h =

E �
p wp ,

d.
h.

di
e

”L
än

ge
“

vo
n

w is
tb

is
au

fe
in

en
ko

ns
ta

nt
en

Fa
kt

or
ge

ra
de

gl
ei

ch
de

rE
ne

rg
ie

de
sS

ig
na

ls

w .

Ä
hn

lic
he

ph
ys

ik
al

is
ch

eI
nt

er
pr

et
at

io
ne

ng
ib

t
es

be
if

as
ta

lle
n

A
nw

en
-

du
ng

en
vo

n
V

ek
to

rr̈a
um

en
,d

er
en

E
le

m
en

te
F

un
kt

io
ne

ns
in

d.

K
ap

.1
:V

ek
to

rr
äu
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kö
nn

en
w

ir
,f

al
ls

w
en

ig
st

en
s� � �� �



7#8

H
öh
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nn
en

w
ir

be
i

de
r

A
nw

en
du

ng
de

s
G

R
A

M
-

SC
H

M
ID

T
sc

he
nO

rt
ho

go
na

lis
ie

ru
ng

sve
rfa

hr
en

s� � 1
=

��O 1
se

tz
en

;im
zw

ei
-

te
n

S
ch

rit
ts

uc
he

nw
ir

ei
ne

nV
ek

to
r�	� 2

=

� O 2
+

� 1� � 1
m

it
de

rE
ig

en
sc

ha
ft,

da
ß

� � 2

�� � 1
=

(� O 2
+

� 1� � 1
)

��	� 1
=

�PO 2

�� � 1
+

� 1
(� � 1

��	� 1
)

=
0

is
t.

(W
ir

kö
nn

en
na

ẗu
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öh

er
e

M
at

he
m

at
ik

IS
S

20
02

�	� ��	2
� =(

� 1� 2 1
+

��� +

� ��	2 � )

��	2 � =

� �  =
1

� �	2 
��	2 � =

� � .
B

ez̈
ug

lic
h

ei
ne

rO
rt

ho
no

rm
al

ba
si

ss
ie

ht
al

so
je

de
s(

ge
w

öh
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fü

llt
di

e
M

a
xi

m
u

m
sn

o
rm

p �p�� :
R� T
R ;

+ -� 1 . . . � �
/ 1|T

�

m
ax � =
1

k � �k

of
fe

ns
ic

ht
lic

h
di

e
B

ed
in

gu
ng

en
a

)
bi

s
c)

.
S

ie
ko

m
m

ta
be

rn
ic

ht
vo

n
ei

ne
m

S
ka

la
rp

ro
du

kt
,d

en
n

gä
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fü

r
al

le

�	�W
G gi

lt:
Is

t

p �	� *
�	� 0

p �
� ,

so
is

t

p e (� � )
*e (�	� 0

)
p �
� .

S
om

it
ka

nn
m

an
al

so
in

no
rm

ie
rt

en
V

ek
to

rr̈a
um

en
A

na
ly

si
s

be
tr

ei
be

n,
w

ob
ei

di
e

E
rg

eb
ni

ss
es

ta
rk

vo
n

de
rN

or
m

ab
ḧa
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