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re

n,
ob

ei
ne

M
el

od
ie

vo
n

ei
ne

rG
ei

ge
,e

in
er

F
lö
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ẗ u
rli

ch
üb
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r

� (

� )
=

�  (

� )
=

� 0�� �
�

� (

� )
=

 (

� ) � =
1

�! � (

� )
" � =

1 � ���
� 0�� �
� =

1 � ���
� (

� ).

R
ei

n
fo

rm
al

ka
nn

m
an

al
so

im
ko

m
pl

ex
en

K
al

kü
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te

n
un

d
K

ap
az

iẗa
te

n
al

s
re

in
im

ag
in̈

ar
e

O
H

M
sc

he
W

id
er

sẗa
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üb

er
leg

en
,

w
el

ch
ed

er
gä
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Fü
r

be
lie

bi
ge

Z
ah

le
n

4 /9
.+ un

d

\.
] is

tn
ac

hd
er

bi
no

m
is

ch
en

Fo
rm

el

(

4 +

9 )

[ +

4[ =

4[ +

\9 4[ ^

1
+

	 \ 2


 9 2 4[ ^

2
+���

+
9[ �
4[

=

9	 \4[ ^

1
+

	 \ 2


 9 4[ ^
2

+���
+

9[ ^ 1



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
_`

un
d

da
m

it (

4 +

9 )

[ �
4[

9

=

\4[ ^

1
+

	 \ 2


 9 4[ ^

2
+���

+
9[ ^ 1

.

L
äß
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üs
se

nw
ir

da
he

rn
ur

no
ch

di
e

ei
ne

F
un

kt
io

n

1 :

hji k+ml
I 0

J 2
+

4H2

1 4

be
tr

ac
ht

en
.H

ie
ri

st

1 (

$ +� - )=
1 $ +� -=

$ �� - $ 2 +-

2
=

$ $ 2 +-

2

��
- $ 2 +-

2
,

al
so

; ($0/-

)
=

$ $ 2 +-

2
un

d

< ($0/
- )=

�- $ 2 +-

2
.



_�

H
öh
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ög

lic
hk

ei
te

n,
um

vo
n

ei
ne

m
ge

ge
be

ne
nP

un
kt

zu
ei

ne
m

an
de

re
nz

u
ko

m
m

en
.In

te
gr

al
e

ko
m

pl
ex

w
er

tig
er

F
un

kt
io

ne
ns

in
d

da
he

rs
te

ts
K

u
rv

e
n

in
teg

ra
le

.

D
as

In
te

gr
al

de
rk

om
pl

ex
en

F
un

kt
io

n

1 :

5 2
+ ;

4 =

$ +� -H
2 ; (

$0/- )+

� < ($0/
- )

lä
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öh

er
e

M
at

he
m

at
ik

II
W

S
20

02
/2

00
3

C
au

ch
ys

ch
er

In
te

gr
al

sa
tz

:

1 :

5 2
+ se

ie
in

e
ho

lo
m

or
ph

eF
un

kt
io

n,
un

d
di

e
ge

sc
hl

os
se

neK
ur

ve

p sei
R

an
dk

ur
ve

ei
ne

ro
ffe

ne
n

Te
ilm

en
ge

� �
5 ,d

er
en

A
bs

ch
lu

ß

� ga
nz

in

5 lie
ge

.D
an

n
is

t

! x1 (

4 )" 4 =
0

.

B
ew

e
is

:W
ie

w
ir

ge
ra

de
na

ch
ge

re
ch

ne
tha

be
n,

is
t

! x1 (

4 )" 4 =

! x	 ; �<
 " � +

�! x	 < ;
 " � .
W

ir
be

re
ch

ne
nd

ie
re

ch
ts

st
eh

en
de

nIn
te

gr
al

en
ac

hd
em

S
at

zv
on

G
R

E
E

N

au
sK

ap
.I

I,

� 6f
):

! x	 ; �<
 "�� =

!! �	 �= < = $
�= ; = -
 " $" -

=

�!! �	 = < = $+

= ; = -
 " $" -

un
d

! x	 < ;
 " � =

!! �	 = ; = $
�= < = -
 " $" -

.

In
be

id
en

Fä
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üb

er
ei

ne
au

fg
an

z

+ ho
lo

m
or

ph
eF

un
kt

io
n

ni
ch

tv
om

In
te

gr
at

io
ns

w
eg

ab
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ra
lle

C.
+ .

Ta
ts̈

ac
hl

ic
h

kö
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ẗuc

k
vo

n

; 1
na

ch

; 2
m

it

� 1
un

d
da

s
rü
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öh

er
e

M
at

he
m

at
ik

II
W

S
20

02
/2

00
3

A
us

ga
ng

sp
un

ktd
af

ür
is

td
ie

C
A

U
C

H
Y
sc

he
In

te
gr

al
fo

rm
el

! x1 (

4 ) 4 �
S" 4 =

2

��1 (

S ),
di

e
w

ir
zu

di
es

em
Z

w
ec

k
um

sc
hr

ei
be

nin

1 (

S )=
1 2

��
! x1 (

4 ) 4 �
S" 4 .

D
ie

ge
sc

hl
os

se
neK

ur
ve

p istd
ab

ei
de

ri
m

G
eg

en
uh

rz
ei

ge
rs

in
nd

ur
ch

-
la

uf
en

eR
an

di
rg

en
de

in
es

G
eb

ie
ts

,d
es

se
nA

bs
ch

lu
ßn

oc
h

im
H

ol
om

or
-

ph
ie

ge
bi

et
vo

n

1 lie
gt

,
be

is
pi

el
sw

ei
se

ei
n

hi
nr

ei
ch

en
dk

le
in

er
K

re
is

um

S .
B

is
la

ng
ha

tte
nw

ir

S imm
er

al
s

ko
ns

ta
nt

an
ge

no
m

m
en

;da

S abe
rb

e-
lie

bi
g

im
In

ne
rn

de
sv

on

p ber
an

de
te

nG
eb

ie
ts

va
rii

er
en

ka
nn

,s
pr

ic
ht

ni
ch

ts
da

ge
ge

n,
au

ch

S als
V

ar
ia

bl
e

zu
be

tr
ac

ht
en

;in
de

rT
at

w
ird

im
fo

lg
en

de
n

S die
ei

ge
nt

lic
h

in
te

re
ss

an
teV

ar
ia

bl
e

se
in

,w
oh

in
ge

ge
n

di
e

In
te

gr
at

io
ns

va
ria

bl
e

4 nur
no

ch
ei

ne
H

ilf
sf

un
kt

io
n

ha
t.

U
m

di
es

au
ch

op
tis

ch
zu

un
te

rs
tr

ei
ch

en
,ve

rt
au

sc
he

nw
ir

di
e

be
id

en
V

ar
ia

bl
en

na
m

en
un

d
sc

hr
ei

be
nd

ie
C

A
U

C
H

Y
sc

he
In

te
gr

al
fo

rm
el

no
ch

ei
nm

al
um

in

1 (

4 )=
1 2

��
! x1 (

S ) S �
4" S .

A
ls

nä
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fü
rj

ed
en

P
un

kt

4 0

.5 un
d

je
de

nP
un

kt

4 aus
ei

ne
ro

ffe
ne

nK
re

is
sc

he
ib

eu
m

4 0
,d

er
en

A
bs

ch
lu

ßg
an

zi
n

5 lie
gt

1 (

4 )=

© t X =
0

1 (X ) (

4 0 > !
(

4 �
4 0

)

X un
d

1X (

4 0
)

=

> !
2

��
! x1 (

S )" S

(

S �
4 0

)

X +
1

,

w
ob

ei

p irge
nd

ei
ne

K
re

is
lin

ie
um

4 0
is

t,
fü
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