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e
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=
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∆
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0
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u
(x
+
∆
x
)
v
(x
+
∆
x
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v
(x
)

∆
x

︸
︷
︷

︸

=
v
′(x
)

+
u
(x
+
∆
x
)−
u
(x
)

∆
x

︸
︷
︷

︸

=
u
′(x
)

v
(x
)

)
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u
(x
)
v
′(x
)+
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′(x
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u

n
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n
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h
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∆
g
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∆
x
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d
x
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f
(g
(x
+
∆
x
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(x
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∆
x
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∆
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0
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∆
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∆
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∆
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∆
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∆
g→

0

(

f
(g
+
∆
g
)−
f
(g
)

∆
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∆
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∆
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∆
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′(x
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−
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(x
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′
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g
(x
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(x
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(x
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2
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′(x
)

=
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′(x
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(x
)−
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(x
)
g
′(x
)

g
(x
)
2

(1.9
)
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d
)

U
m

k
e
h

rf
u

n
k
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o
n
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i
y
=
f
(x
).

D
a
n

n
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u
te

t
d

ie
U

m
k
eh

rf
u

n
k
ti

o
n

:
x
=
f
−
1
(y
).

d d
y
f
−
1
(y
)
=

li
m

∆
y
→
0

∆
x

∆
y
=

1

li
m

∆
x
→
0

∆
y
∆
x

=
1

f
′ (
f
−
1
(y
))

(1
.1

0
)

Z
u

s
a
m

m
e
n
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s
s
u

n
g
:

P
ro

d
u

k
tr

eg
el

:
d d
x
u
(x
)v
(x
)

=
u
′ (
x
)v
(x
)
+
u
(x
)v

′ (
x
)

K
et

te
n

re
g
el

:
d d
x
u
(v
(x
))

=
u
′ (
v
(x
))
v
′ (
x
)

Q
u

o
ti

en
te

n
re

g
el

:
d d
x
u
(x
)

v
(x
)

=
u
′ (
x
)v
(x
)−
u
(x
)v
′ (
x
)

v
(x
)2

1
.2
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g
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e
c
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n
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D
ie
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ra
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d
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d
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h
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ra
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ra
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b
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.
W
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n
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M
a
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d
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G
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w
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d
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k
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t
v
(t
).

W
el
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W
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h
a
t

d
a
s

T
ei
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h
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a
b
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z
u

rü
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g
el
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t?

B
ei

d
er

D
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h
n

it
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g
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w
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d
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k
ei

t
is

t
d

a
s

ei
n

fa
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:

∆
s

(1
.2

a) =
v
∆
t

W
a
s

m
ü

ss
en

w
ir

b
et
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te
n

,
w

en
n

si
ch

d
ie

G
es

ch
w

in
d
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k
ei

t
in
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ü

ck
en

ä
n

d
er

t?

W
ir

er
h

a
lt

en
n

u
r

ei
n

e
st

ü
ck

w
ei

se
k
o
n

st
a
n

te
G
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ch

w
in

d
ig

k
ei

t:

∆
s
=
v
1
∆
t 1
+
v
2
∆
t 2
+
v
3
∆
t 3
=
∑

i

v
i∆
t i

t

v
(t
)

v
1

v
2

v
3

∆
t 1

∆
t 2

∆
t 3
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n
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N

:
D
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d
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n
ich
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ersch

w
in

d
en

d
en

K
o
m

p
o
n

en
ten

:

f
(x
)≈

N∑

k=
1

b
k

sin

(
2
π
k

L
x

)
-1,5
-1,0
-0,5
 0,0
 0,5
 1,0
 1,5

 0
 0,5

 1
 1,5

 2

f(x)

x/L

k=
1

k=
3

k=
5

N
=
3

:
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=
5
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 2
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 0,0
 0,5
 1,0
 1,5

 0
 0,5

 1
 1,5

 2

f(x)

x/L

∣∣∣∣∣
1
1
1

1
.2

∣∣∣∣∣
In

t
e
g

r
a

l
r

e
c

h
n

u
n

g

Ä
n

d
ert

sich
v

stä
n

d
ig

,
m

u
ss
∆
t

g
eg

en
N

u
ll

g
eh

en
.
∆
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d
t

D
a
s
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h
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u

n
s

a
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f
d

a
s
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n
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W

e
g
e
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m
e
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d
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v
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d
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D
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w
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m
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h
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a
u

f
d
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n

:

∆
s
=

t
1
∫t
0

v
(t)

d
t

(1.1
1)

D
a
s

In
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l

I=
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f
(x
)

d
x
=

b∫a

d
x
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)

(1.1
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)
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er
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en
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w
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ro

z
ess

d
efi

n
iert.

B
etra
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d
a
z
u

:

x

f
(x
)

ξ
1

ξ
2

ξ
3

ξ
4

ξ
5

D
a
s

In
terv

a
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a
≤
x
≤
b

w
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k
lein

e
In
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<
ξ
1
<
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b
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u

n
k
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erten
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(x
i )

a
u
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w
o
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ξ
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1
<
x
i
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ξ
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M
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d
iesen
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a
llen

k
a
n
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ein

e
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m
m

e
g
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t
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en
:

S
=
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ĥ

erg
ib

t.
U

m
g
ek

eh
rt

g
ilt

fü
r

d
ie

F
a
ltu

n
g

f
2 (x
)=

∞∫−
∞

g
(y
)
h
(x
−
y
)

d
y
,

d
a
ss

ih
re

F
o
u

riertra
n

sfo
rm

ierte

F
(f
2 )(k

)=
ĝ
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