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Fü
r

di
e

L
A

P
LA

C
E-

T
ra

ns
fo

rm
at

io
n

ge
lte

n
äh

nl
ic

he
R

eg
el

n:
Fa

lls
di

e
F

un
kt

io
n

� m
in

de
st

en
s. m

al
st

et
ig

di
ff

er
en

zi
er

ba
ris

tu
nd

di
e

L
A

P
LA

C
E-

T
ra

ns
fo

rm
ie

rt
en

ih
re

r
A

bl
ei

tu
ng

en
ex

is
tie

re
n,

is
t

na
ch

de
rR

eg
el

üb
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nn
en

ho
ffe

nt
lic

h
au

ch
no

ch
ge

n̈ u
ge

nd
B

ru
ch

re
ch

nu
ng

um
di

e
B

ez
ie

hu
ng

1
(

\ +

r9 2)

��
�

1
(

\ +

r9 2)
+

�=
2

�

(

\ +

r9 2)
2

�� 2
na

ch
zu

re
ch

ne
n.D

am
it

er
gi

bt
si

ch
di

e
L

A
P

LA
C

E-
T

ra
ns

fo
rm

ie
rt

ez
u

YZ ^ (

� )

[ (

\ )=

\^ 0
+

^ 1
+

r^ 0

(

\ +

r9 2)
2

�� 2
=

1 2

�w \^ 0
+

^ 1
+

r^ 0

(

\ +

r9 2)

��
�\^ 0

+

^ 1
+

r^ 0

(

\ +

r9 2)
+

�x

=
1 2

�w ^ 0
(

\ +

r9 2

�� )+

^ 0

r9 2
+

^ 1
+

^ 0

�

\ +

r9 2

��

�^ 0
(

\ +

r9 2
+

� )+

^ 0

r9 2
+

^ 1

�^ 0

�

\ +

r9 2
+

�

x

=
1 2

�w ^ 0
+

^ 0

r9 2
+

^ 1
+

^ 0

�

\ +

r9 2

��
�^ 0

�^ 0

r9 2
+

^ 1

�^ 0

�

\ +

r9 2
+

�
x

=

^ 0

r9 2
+

^ 1
+

^ 0

�

2

�

T

1

\ +

r9 2

��

�^ 0

r9 2
+

^ 1

�^ 0

�

2

�

T

1

\ +

r9 2
+

�.
D

ie
se

S
um

m
an

de
nk

ön
ne

nw
ir

al
s

L
A

P
LA

C
E-

T
ra

ns
fo

rm
ie

rt
eid

en
tifi

zi
e-

re
n:

D
a

1

9 \ d
ie

L
A

P
LA

C
E-

T
ra

ns
fo

rm
ie

rt
ed

er
K

on
st

an
te

nE
in

s
is

t,
is

t
1

9 (

\ +

� )di
e

vo
n

��
D] ;w

ir
ha

be
nh

ie
ra

ls
o

YZ ^ (

� )

[ (

\ )=

^ 0

r9 2
+

^ 1
+

^ 0

�

2

�

TY
Z �� (

uv 2

�� )�
[ (
\ )

�^ 0

r9 2
+

^ 1

�^ 0

�
2

�

TY
Z �� (
uv 2+

� )�
[ (

\ )

K
ap

.3
:H

ar
m

on
is

ch
e

A
na

ly
se

un
d

In
te

gr
al

tr
an

sf
or

m
at

io
ne

n
�L
�

-1

-0
.50

0.
51

2
4

6
8

10
12

14
16

18

A
bb

.1
9:

D
ie

F
un

kt
io

ne
n

y�z 5
co

s2

� un
d

{ y�
z 5

un
d

so
m

it

^ (� )
=

^ 0

r9 2
+

^ 1
+

^ 0

�
2

�

T��

(

uv 2

�� )�
�^ 0

r9 2
+

^ 1

�^ 0

�

2

�

T��

(

uv 2+

� )�

.

W
eg

en
de

rP
os

itiv
itä
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tte
n

w
ir

im
w

es
en

tli
ch

en
di

e
L

A
P

LA
C

E-
T

ra
ns

fo
rm

ie
rt

ee
in

er
C

os
in

us
fu

nk
tio

n.

G
en

au
da

s
gl

ei
ch

e
P

ro
bl

em
hä
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� üb
rig

:

r� +

w 1

�s � 2 0

x � =
0

un
d

(

s
��2 0

)

� +

r� =

! .
Fa

lls

r nic
ht

ve
rs

ch
w

in
de

t,f
üh

rt
di

e
er

st
eG

le
ic

hu
ng

zu

� =

s � 2 0

� 1 r
T� =

s
��2 0 r� 2 0

T� ,

un
d

da
m

it
is

tn
ac

hd
er

zw
ei

te
nG

le
ic

hu
ng

� (

s
��2 0

)2

r� 2 0

+

r� � =

!

od
er

� =

!

(

� �� 2 0
)2 u� 2 0

+

r=

!r�2 0

(

s
�� 2 0

)2
+

r 2� 2 0

.

D
am

it
si

nd
au

ch

� �� u
nd

3 be
ka

nn
t:

� =

�� =

s
��2 0 r� 2 0

T� =

! (s
��2 0

)
(

s
�� 2 0

)2
+

r 2� 2 0

un
d

3 =

�s � 2 0

� =

�!r s

(

s
�� 2 0

)2
+

r 2� 2 0

.

B
le

ib
tn

oc
h

de
rF

al
l

r =0
zu

be
ha

nd
el

n.D
an

n
bl

ei
bt

vo
m

G
le

ic
hu

ng
s-

sy
st

em
fü
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üc

kg
es

te
llt

eF
al

l,
da

ß

r =
0

un
d

s =

�2 0
is

t.
D

an
n

m
üs
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ëU

be
rle

gu
ng

en
fü
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äc

hs
ta

ls
je

de
sP

ol
yn

om
,g

eh
t

��� 2
sc

hn
el

le
rg

eg
en

N
ul

la
ls

ei
n

P
ol

y-
no

m
ge

ge
n

un
en

dl
ic

hg
eh

en
ka

nn
,d

as
P

ro
du

kt
ge

ht
al

so
f ü
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fü
r

di
e

F
un

kt
io

ne
n

� � gi
lt,

so
nd

er
nf

ür
a

lle
F

un
kt

io
ne

na
us

� (

# ),
d.

h.

S
at

z:
D

ie
FO

U
R

IE
R
-T

ra
ns

fo
rm

at
io

nu
nd

di
e

in
ve

rs
eF

O
U

R
IE

R
-T

ra
ns

fo
r-

m
at

io
n

de
fin

ie
re

nz
ue

in
an

de
rin

ve
rs

el
in

ea
re

A
bb

ild
un

ge
n

� � (

# )

"� (

# )

� +"
�(�

un
d

� � (

# )

"� (

# )

	+"

ˇ	

.

In
sb

es
on

de
res

in
d

al
so

be
id

eA
bb

ild
un

ge
nI

so
m

or
ph

is
m

en
,un

d
fü
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