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fü

rd
ie

&$= ; =1

2<;: >

ko
nv

er
gi

er
t–

be
is

pi
el

sw
ei

se
kö
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öß
er

od
er

gl
ei

ch

� � (

T )�Y . ,
al

so
po

si
tiv

.

E
in

In
fim

um
m

uß
ni

ch
ta

ng
en

om
m

en
w

er
de

n,
m

an
ka

nn
ih

m
ab

er
be

lie
-

bi
g

na
he

ko
m

m
en

.S
om

it
gi

bt
es

ei
ne

Fo
lg

e
(

� 1 )v
on

F
un

kt
io

ne
na

us

4 ,
so

da
ß

lim

1E
&! T
8� 1

! 2
=

* is
t.

E
in

e
(z

ie
m

lic
h

la
ng

w
ei

lig
e)

A
bs

cḧ
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Fü
re

in
eb

el
ie

bi
ge

F
un

kt
io

n

��
4 un

d
ei

ne
re

el
eZ

ah
l

pq =
0

be
tr

ac
ht

en
w

ir
de

n
A

bs
ta

nd

?
?T
8H � �

+

p �L?
?

2
.

D
a

� � +

p � in

4 lie
gt

,i
st

di
es

er
A

bs
ta

nd
m

in
de

st
en

sg
le

ic
h

* ,d
.h

.

* 2 
?
?T
8H � �

+

p �L?
?

2 2
=

?
?H T
8� �L
8p �

?
?2 2
=

?
?$?� / 8
p �?
?$?2 2

=

H� /
8p � �

� / 8
p �L =

?$?� /?$? 2
+

p 2!
�! 2 2

8pH
� �� /L 8
pH� / �
�L .

D
a

?$?� /?$? 2
=

* 2 un
d

p =

p is
t,

fo
lg

tn
ac

hD
iv

is
io

n
du

rc
h

p ,d
aß

0 
p! �
! 2 2

8r H � �
� /L +

H� / �
�Ls =

p! �
! 2 2

8r H � �
� /L +

H �� /
Ls

=

p! �
! 2 2

8 2

t uH � �
� /L

fü
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fü
ra

lle

��
� �p
�� .

E
in

e
be

lie
bi

ge
F

un
kt

io
n

T � L2
(

���� )
kö
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r

��

0
in

de
r

L2
-N

or
m

ge
ge

n
/ ko

nv
er

gi
er

en
.L

ei
de

rk
ön

ne
nw

ir
ab

er

! /
8/ �

! 2
ni

ch
t

au
sr

ec
hn

en
,da

w
ir

ke
in

eS
ta

m
m

fu
nk

tio
nv

on

/ � ke
nn

en
.(S

ch
on

�)� 2
is

t
sc

hl
ie

ß
lic

hn
ic

ht
el

em
en

ta
rin

te
gr

ie
rb

ar.
)

D
es

ha
lb

m
üs
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üb
er

ei
ns

tim
m

t,w
äh

re
nd

es
am

R
an

dd
es

In
te

rv
al

ls
im

m
er

st
ei

le
rg

eg
en

nu
ll

ge
ht

.D
ah

er
w

äh
le

n
w

ir
ei

n

� 3 0
un

d
be

tr
ac

ht
en

ge
tr

en
nt

de
nn

m
itt

le
re

n
Te

il
[� +

� ��
8� ]

de
sI

nt
er

va
lls

un
d

di
e

be
id

en
R

an
di

nt
er

va
lle

[� ��

+

� ]
un

d
[

� 8
� �� ].

Ü
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fü

r
be

id
e

D
if

fe
re

nz
en

de
n

W
er

t

� ei
ns

et
ze

n,w
as

au
f

�4

�

(

� 8�

)2

�
8� � (1

8� )
=

�8��

1 � (1

8� )

8

4
(

� 8�

)2

�



QR�

H
öh
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r

al
le

J
7 0

is
t1

8�)
�  J

,d
en

nd
ie

sg
ilt

f ü
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üc

kw
ei

se
st

et
ig

eF
un

kt
io

ne
n

/ un
d

� mit

�� =

� V ist
.F

ür
je

de
st

ar
ka

bf
al

le
nd

eF
un

kt
io

n
� istd

an
n

�� (� )
=

� V (� )
od

er

&�' )&
/ (
� )
� (� )

* � =

& ' )&
� (� )

� (� )

* � .

D
ie

s
w

ol
le

n
w

ir
an

w
en

de
na

uf
di

e
zu

B
eg

in
n

di
es

es
A

bs
ch

ni
tt

be
tr

ac
h-

te
te

nF
un

kt
io

ne
nu

nd
do

rt
ei

nf
ac

h
m

it

/ � be
ze

ic
hn

et
en

F
un

kt
io

ne
n

� � £� £�

:

������� ������ �
�

� ��
��� ��4

�

(

� 8�

)2

�
8�

(

� 8�

)(

� 8
� )

fa
lls

�
:�
:�

0
so

ns
t

,

vo
n

de
ne

nw
ir

do
rt

ge
ze

ig
th

at
te

n,
da

ß
si

e
fü
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fü

lle
n,

de
nn

di
e

lin
ks

-u
nd

re
ch

ts
se

iti
ge

nG
re

nz
w

er
te

hä
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r
al

le
st

ar
k

ab
fa

lle
nd

en
F

un
kt

io
ne

nu
nd

al
le

��
� ge

lte
n.

A
uc

h
w

is
se

nw
ir

,
da

ß
si

e
fü
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fü

r
b

e
lie

b
ige

qu
ad

ra
tin

teg
rie

rb
ar

eF
un

kt
io

ne
nm

it
H

ilf
e

vo
n

D
is

tr
ib

ut
io

ne
nz

um
in

de
stb

is
au

fN
ul

lfu
nk

tio
ne

ne
in

en
S

in
n

ge
be

nk
an

n.

D
az

u
üb

er
leg

en
w

ir
un

sz
un̈

ac
hs

t,w
as

A
bl

ei
tu

ng
en

au
fd

em
N

iv
ea

ud
er

D
is

tr
ib

ut
io

ne
nb

ed
eu

te
n,w

ie
m

an
al

so
be

is
pi

el
sw

ei
see

in
eA

bl
ei

tu
ng

de
r

D
IR

A
C
sc

he
n

� -D
is

tr
ib

ut
io

n
de

fin
ie

re
nk

an
n.

E
s

is
tk

la
r,

da
ß

ei
n

A
ns

at
z

w
ie

® � (

� )
=

lim ¯ E 0

� (

� +

T )

8� (

� )

T

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
Q��

zu
ke

in
em

ve
rn̈

un
fti

ge
nE

rg
eb

ni
sf

üh
re

nk
an

n;
w

ir
m

üs
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r

st
ar

k
ab

fa
lle

nd
eF

un
kt

io
ne

na
us

¡ 6b
)

� � (� ) (

� )=(

8 1)�� � (

�(� ) )
=

(

8 1)� �
H
 � (� )L

=
(

8 1)� �
H w� Π

�� �L

=
(

8w )� � (Π

�� � )
=

(

8w )� Π

�� (

� � )=(

8 1)�


Π

�� (

� ),
de

nn
au

sd
er

Fo
rm

el

¦� � � (

¦ )=
(

8w )�
 � (� ) (

¦ )fol
gt

 � (� ) (

¦ )=

w� ¦�
� � (¦ )
.

E
nt

sp
re

ch
en

dz
ei

gt
m

an
au

ch
di

e
zw

ei
te

Fo
rm

el

Π

�� � (

� )=

� � (Π

�� )
=

�H


Π

��L

=

�H w�
� �(� )L

=

w� �
H � �(� )

L =
(

8w )� � (�

) (

� � )=(

8w )�
 � (� ) .

R
üc
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öh

er
e

M
at

he
m

at
ik

II
W

S
20

04
/2

00
5

de
n

F
re

qu
en

zb
er

ei
ch

,̈ub
er

de
n

in
te

gr
ie

rt
w

ird
,a

ls
au

ch
de

n
Z

ei
t-

od
er

O
rt

sb
er

ei
ch

of
ta

bs
ch

ne
id

en
,so

da
ß

nu
re

in
In

te
gr

al
üb
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