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äc
hs

tm
üs
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üc

kk
om

m
en

zu
F

un
kt

io
ne

n.
W

ie
da

s
B

ei
sp

ie
ld

er
D

IR
A

C
-D

is
tr

ib
ut

io
n

ze
ig

t,
is

td
as

ni
ch

ti
m

m
er

m
ög
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üb
er

leg
en

,w
as

D
is

tr
ib

ut
io

ne
nd

er
Fo

rm

�  m
it

� # L2
(

� ,
! )

au
sz

ei
ch

ne
t.

B
et

ra
ch

te
nw

ir
da

zu
fü

r

� # L2
(

� ,
! )

zu
n̈a

ch
st

di
e

lin
ea

re
A

bb
ild

un
g

\ �  :

�]���^��� �������L2
(

� ,
! )

 ! V" 
	�
 �	

� (

� )

V (� )

� �.

W
ie

im
Fa

ll
vo

n

�  re
ch

ne
tm

an
au

ch
hi

er
sc

hn
el

ln
ac

h,
da

ß

\^�  d
er

S
te

tig
ke

its
be

di
ng

un
g lim /4

	\ �  (V
/ )=

\ � : lim /4
	V /

;

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
�� _

ge
n̈u

gt
,

hi
er

al
le

rd
in

gs
fü
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fü
ra

lle

V# L2
(

� ,
! )

.

D
as

In
fim

um
al

le
r

Z
ah

le
n

i ,di
e

di
es

e
E

ig
en

sc
ha

fth
ab

en
,b

ez
ei

ch
ne

n
w

ir
da

nn
al

s
di

e
N

o
rm

` �`

vo
n

� .



�� j

H
öh
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üg
en

.W
ir

ho
ffe

n
ab

er
(z

u
re

ch
t,

w
ie

si
ch

ba
ld

ze
ig

en
w

ird
,d

aß
de

r ”Lo
tfu

ß
pu

nk
t“

au
ch

in
un

se
re

m
Fa

ll
ex

is
tie

rt
un

d
da

ß
de

r ”Lo
tv

ek
to

r“
se

nk
re

ch
ta

uf

K st
eh

t.)

O
bw

oh
l

~ ni
ch

t
in

K lie
gt

,
k ö
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fü
ra

lle

V# L2
(

� ,
! )

.

In
sb

es
on

de
rei

st
fü
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ẗ u
rli

ch
e

Z
ah

l

L 0
,

so
da

ß

` V�l=
V /` 2
P I

fü
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Ü
be

rle
se

ni
m

K
le

in
dr

uc
k

an
ge

-
ge

be
n:

Z
un

äc
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kö
nn

en
w

ir
in

de
rF

or
m

~ =

¡ ~ =
� (

~ ) �:\ �
;\ �¢ +

� (

~ ) �:\ �
;\ �

da
rs

te
lle

n.
D

a

�¡ ~ =
� (

~ ) �:\ �
;\ �¢ =

� (

~ )=
� (

~ ) �:\ �
;�:

\ �; =

� (

~ )=
� (

~ )
=

0



�� .

H
öh
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m
lic

h
di

e
F

un
kt

io
n

V :������� ���^��  
�

� " 
�]� ��
= 1

(

� =
Z )(¥ =
� )

fa
lls

ZO
� O
¥

0
so

ns
t

A
llg

em
ei

ne
rh

at
fü
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fü
r

2 =
0, 1

.
D

ie
in

ne
rs

te
K

ur
ve

fü
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Ü
be

rd
as

V
er

ha
lte

nv
on

� < in
de

nR
an

di
nt

er
va

lle
n

k ö
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ḧa
tz

en
:

` � =
� <` 2 2

=

	 
 �	
� � (

� )=
� < (� )� 2

� �

=

X +� 
 X
� � (

� )=
� < (� )� 2

� � +

© �� 
 X +�
� � (

� )=
� < (� )� 2

� �

+

© 
 © ��
� � (

� )=
� < (� )� 2

� �

P� +

22 (

¥ =
Z )¦ 2 �=

4
(

¥ =
Z )2

§ 2 +

� .



�.j

H
öh
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sü
be

rle
ge

n,
da

ßa
uc

hd
er

F
un

k-
tio

ns
w

er
tv

on

� an
al

le
n

S
te

tig
ke

its
st

el
le

nv
on

� du
rc

h

�  e
in

de
ut

ig
be

st
im

m
tis

t.

W
ir

ge
he

na
ls

o
au

sv
on

zw
ei

st
üc
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Fü
rj

ed
e

st
ar

ka
bf

al
le

nd
eF

un
kt

io
n�

is
td

an
n

�  (�

)
=

� � (�

)
od

er

	�
 �	
� (

� )� (

� )

� � =

	�
 �	
V (� )� (

� )

� � .

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

� X °
© °< :

�]����� ������  
�

� " 
�]� ��

4

2

(

¥ =
Z )2

�
=
2

(

� =
Z )(¥ =
� )

fa
lls

ZO
� O
¥

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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lle
n

re
ic

he
n,

in
sb

es
on

de
rew

en
n

w
ir

un
s

au
fa

bs
ol

ut
in

te
gr

ie
rb

ar
eF

un
kt

io
ne

nb
es

ch
r̈an

ke
n:


