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Lä
ng

en
be

re
ch

nu
ng

im

� 3
w

ob
ei

B
et

ra
gs

st
ric

he
di

e
L

än
ge

ei
ne

sV
ek

to
rs

be
ze

ic
hn

en
so

lle
n

un
d

" (

��� ��  )
fü
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öh

er
e

M
at

he
m

at
ik

IS
S

20
04

L
än

ge
ei

ns
ha

t,
is

t

� � (�
� � ) =

* () =

+ 0
fa

lls

,- =

.

1
fa

lls

, =

. .
(

* () is
td

as
au

s

� 2
be

ka
nn

te
K

R
O

N
E

C
K

E
R-

* )

Fü
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üc

kw
är

ts
de

n
W

in
ke

lz
w

is
ch

en
de

n
be

id
en

Fa
kt

or
en

be
st

im
m

en
,de

nn
na

ch
de

ru
rs

pr̈
un

gl
ic

he
nD

efi
ni

tio
n

de
sS

ka
-

la
rp

ro
du

kt
is

t

co
s

" (

��� ��� )
=

� � �
�  

! ���! �
! �  !

=

��� �
�� 

� (

� � ���� )
(

�  �
�  ).

D
a

w
ir

nu
r

de
n

C
os

in
us

de
s

W
in

ke
ls

ke
nn

en
,is

t
di

es
er

nu
r

bi
s

au
f

V
ie

lfa
ch

ev
on

18
0

0 im
G

ra
dm

aß
b

zw
.

# im
B

og
en

m
aß

be
st

im
m

t,a
be

r
m

eh
ri

st
im

D
re

id
im

en
si

on
al

en
oh

ne
hi

n
ni

ch
ts

in
nv

ol
l:

Fü
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hẅ

ac
he

re
nB

eg
rif

f
al

s
de

m
de

sS
ka

-
la

rp
ro

du
kt

s,
de

rs
ic

h
im

G
eg

en
sa

tz
zu

le
tz

te
re

m
no

ch
f ü
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fü
r

(n
ac

h
un

se
re

m
de

rz
ei

tig
en

K
en

nt
ni

ss
ta

nd
)e

he
re

xo
tis

ch
e

K
ör

pe
r

du
rc

ha
us

nü
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ẗa

nd
ed

efi
ni

er
en

w
ol

le
n,

um
so

au
ch

do
rt

an
al

yt
is

ch
eG

ru
nd

be
gr

iff
e

w
ie

K
on

ve
rg

en
zu

nd
S

te
tig

ke
it

ei
nf

üh
re

nz
u

kö
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fü
llt

nu
n

al
le

rd
in

gs
ni

ch
tm

eh
rd

ie
Fo

rd
er

un
ge

na
us

de
rD

efi
ni

tio
n

ei
ne

sS
ka

la
rp

ro
du

kt
s:E

s
is

tz
w

ar
no

ch
lin

ea
ri

m
er

st
en

A
rg

um
en

t,n
ic

ht
m

eh
ra

be
ri

m
zw

ei
te

n,
de

nn
sc

ho
nb

ei
M

ul
tip

lik
at

io
n

de
sz

w
ei

te
nV

ek
to

rs
m

it
ei

ne
rk

om
pl

ex
en

Z
ah

l

7% 9
� is

t

��� � (

7�  )
=

: / ` =
1

� `�
7  `

=

7 �
: / ` =

1

� ` 
` =
7 � (
��� �
�  )-

=

7 � (

� � �
�  ).

K
ap

.1
:V

ek
to

rr
äu
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tä
ts

re
ge

lfü
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ge

n

 () =
� (� )

un
d

di
e

M
at

rix

h =


 �
i � 2

g m
it


 =
��� �� �

.

K
ap

.1
:V

ek
to

rr
äu
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ä

n
ge

de
sV

ek
to

rs

��� be
ze

ic
hn

en
;au

fd
ie

D
efi

ni
tio

n
vo

n
W

in
ke

ln
hi

ng
eg

en
w

ol
le

n
w

ir
ve

rz
ic

ht
en

,d
a

di
e

Ü
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ḧa
fti

gt
e

er
si

ch
u.

a.
au

ch
m

it
ko

m
pl

ex
er

A
na

ly
si

s,
V

ar
ia

tio
ns

-
re

ch
nu

ng
,D

if
fe

re
nt

ia
lg

le
ic

hu
ng

en
,FO

U
R

IE
R
-A

na
ly

si
s,

P
er

m
ut

at
io

ns
gr

up
pe

n,d
er

D
ia

go
na

lis
ie

ru
ng

vo
n

M
at

ri-
ze

n
un

d
de

rt
he

or
et

is
ch

en
M

ec
ha

ni
k.

A
ls

üb
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ch
en

in
ha

ltm
in

im
al

is
t.

Im
R

ah
m

en
ei

ne
r

en
ts

pr
ec

he
nd

enA
rb

ei
tf

ür
di

e
W

E
IE

R
S

T
R

A
S

S-F
es

ts
ch

rif
t

vo
n

18
85

(im
Fa

lle
ei

ne
sd

ur
ch

D
op

pe
lin

teg
ra

le
de

fin
ie

r-
te

n
S

ka
la

rp
ro

du
kt

s)b
ew

ie
s

er
di

e
ob

ig
e

U
ng

le
ic

hu
ng

;
C

A
U

C
H

Y
ha

tte
si

e
be

re
its

in
se

in
em

A
na

ly
si

sl
eh

rbu
ch

vo
n

18
21

fü
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fü
r

ei
ne

nV
ek

to
r

���9
�: m

it
K

om
po

ne
nt

en

� 1�r
rr�
� :

� � ����

=

: / ( =
1

� (�
� ( =

: / ( =
1

! � (! 2
is

t,
hä
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