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ä
n
d
ig
er
m
et
ri
sc
h
er
R
a
u
m
�
d
a
n
n

b
es
it
zt
je
d
e
K
o
n
tr
a
k
ti
o
n

ϕ
:
M
→
M
ei
n
en

F
ix
p
u
n
k
t.

�
e
fi
n
it
io

n

E
in
P
a
ar

(M
�d

)�
w
o
b
ei
M
ei
n
e
M
en
g
e
is
t
u
n
d
d
:
M
×
M
→

R
m
it

�
∀
x
∈
M
d
(x

�x
)
=

0

2
∀
x
�y
∈
M
d
(x

�y
)
=
d
(y

�x
)

3
∀
x
�y

�z
d
(x

�y
)
+
d
(y

�z
)
≥
d
(x

�z
)

h
ei
ß
t
m
et
ri
sc
h
er
R
a
u
m
.

V
o
lls
tä
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tü
rl
ic
h
e
Z
a
h
le
n

f
(x
)
=

1 2
(x

+
a x
)

�
f
is
t
K
on
tr
ak
ti
on

m
it

λ
=

0.
5
au
f
d
em

In
te
rv
al
l
[w

�w
+
1]
,

w
ob

ei
w

=
m
a
x
{n
∈

N
|
n

2
<
a
}

2
F
ix
p
u
n
kt

vo
n
f
is
t
√
a

3
se
i
x
0
ei
n
S
ta
rt
w
er
t,
d
ie
F
ol
ge

(x
n
) n
∈

�
b
er
ec
h
n
et

si
ch

d
u
rc
h

x
n
=
f

n
(x

0
)

4

1 x
n

≤
√
a
≤
x n

5
F
o
lg
e
(x

n
) n
∈

�
ko
n
ve
rg
ie
rt

ge
ge
n
√
a

5
�
2
9



F
ix
p
u
n
kt
sa
tz

vo
n
K
n
a
st
er
T

a
rs
ki

S
a
tz

S
ei
L
ei
n
vo
ll
st
ä
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fü
r
A

T
M
:

U
=

”a
u
f
E
in
ga
b
e

<
M

�w
>
,
m
it
T
u
ri
n
gm

as
ch
in
e
M

u
n
d
W
or
t
w

�
S
im

u
lie
re
M

au
f
w
.

2
F
al
ls
M

d
as

W
or
t
w

ak
ze
p
ti
er
t,
ac
ce
p
t;
fa
lls
M

ab
le
h
n
t,

re
je
ct
.“

8
�
2
9



T
u
ri
n
g
A
kz
ep

ti
er
ba
rk
ei
t
d
es

H
a
lt
ep

ro
bl
em

s

U
ge
rä
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ü
b
er
tr
u
g
d
ie
se

Id
ee

au
f
u
n
en
d
lic
h
e
M
en
ge
n

1
0
�
2
9



K
o
rr
es
po

n
d
en

ze
n

�
e
fi
n
it
io

n

S
ei
en

A
u
n
d
B
M
en
g
en

u
n
d
f
:
A
→
B
ei
n
e
F
u
n
k
ti
o
n
.

�
f
h
ei
ß
t
ei
n
ei
n
d
eu
ti
g
o
d
er
in
je
k
ti
v�
w
en
n
es
ke
in
e
E
le
m
en
te
v
o
n

A
g
ib
t�
d
ie
u
n
te
r
f
d
a
ss
el
b
e
B
il
d
h
a
b
en
�
f
(a
)
�=
f
(a
�
)
fü
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fü
r
d
en

B
ew

ei
s:

�
D
ie
M
en
g
e
al
le
r
T
u
ri
n
gm

as
ch
in
en

is
t
ab
zä
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fü
r
A
b
au
t
m
an

ei
n
en

A
kz
ep
ti
er
er

fü
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