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be

rh
au

pt
ni

ch
td

ar
ge

st
el

ltw
er

de
n,

de
nn

do
rt

gi
bt

es
ke

in
e

R
ic

ht
un

g.



�� �

H
öh
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üb
er

leg
t

si
ch

le
ic

ht
,d

aß
si

ch
di

e
S

pu
re

in
er

M
at

rix
be

ie
in

em
B

as
is

w
ec

hs
eln

ic
ht

än
de

rt
:A

us
de

rd
efi

ni
er

en
de

nF
or

m
el

fü
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Ü
bu

ng
sb

la
tts ro

tr
ot

��� =
gr

ad
di

v

� � N
W¤ � 1 ¤ � 2 ¤ � 3

[ .

E
be

nf
al

ls
do

rt
si

nd
au

ch
di

e
be

id
en

”P
ro

du
kt

reg
el

n“

di
v(

�� � )
=

� di
v

��� +
(g

ra
d

� )

(� �

un
d

ro
t(

�� � )
=

� ro
t

��� +
(g

ra
d

� )

,� �

zu
fin

de
n.

M
it

de
m

O
pe

ra
to

r

J ge
sc

hr
ie

be
nw

er
de

n
si

e
vö
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sẗa

nd
lic

h
w

är
e,

de
ss

en
D

ar
st

el
lu

ng
in

P
ol

ar
-

ko
or

di
na

te
nh

e
rz

u
le

ite
nk

ön
ne

nw
ir

di
e

fe
rt

ig
e

Fo
rm

el

¤ � =

� 44 +

� pp =

 ®® +

 ® �+

 ²±± � 2,
do

ch
le

ic
ht

un
d

re
la

tiv
sc

hn
el

lb
ew

ei
se

nk
an

n,
in

de
m

w
ir

 ®® =

Q � 44 c
os

� +� 4
p sin

�R co
s

� +Q
� 4p co

s

� +� p
p sin

�R si
n

�

un
d

 ²±± =

Q � 44
� sin

� N
� 4p� c

os

�R � si
n

� N
� 4� co

s

�

NQ � 4p
� sin

� N
� pp� c

os

�R � co
s

� N
� p� si

n

�

na
ch

de
rK

et
te

nr
eg

el
be

re
ch

ne
nu

nd
ei

ns
et

ze
n.

2)
Z

yl
in

de
rk

oo
rd

in
at

en
im


 3 :
Fü
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