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ä
te


r,
a
b
e
r...


A
ls


A
u
s
b
lic


k
...


(
1
)


...e
in


k
le


in
e
s


B
e
isp


ie
l
sc


h
o
n


je
tz


t:


m
a
p
:
:
(
I
n
t
-
>


I
n
t
)
-
>
[
I
n
t
]
-
>
[
I
n
t
]


m
a
p
f
[
]


=
[
]


m
a
p
f
(
x
:
x
s
)
=


(
f
x
)
:


(
m
a
p
f


x
s
)


A
n
w
e
n
d
u
n
g
:


m
a
p
(
\
n
-
>
2
+
n
)
[
1
,
2
,
3
]


=
>


[
3
,
4
,
5
]


...o
d
e
r


g
e
n
a
u
so


g
u
t


m
a
p
(
a
d
d
2
)
[
1
,
2
,
3
]


=
>


[
3
,
4
,
5
]


m
a
p
(
2
+
)
[
1
,
2
,
3
]


=
>


[
3
,
4
,
5
]


M
a
c
h
e
n


S
ie


sic
h


k
la
r,


d
a
ss


d
ie


T
y
p
isie


ru
n
g


v
o
n
a
d
d
’


fo
lg


e
n
d
e
s


n
ic


h
t
z
u
lä
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ü
b
e
rz


e
u
g
e
n
d
e
r:


m
a
p
(
\
n
-
>
3
*
n
+
4
2
)
[
1
,
2
,
3
]


=
>


[
4
5
,
4
8
,
5
1
]


W
ird


e
in


e
F
u
n
k
tio


n
m


it
d
e
r


A
b
b
ild


u
n
g
sv


o
rsc


h
rift


v
o
n


(\
n


-
>
3
*
n
+
4
2
)


a
n
so


n
ste


n
n
ic


h
t


g
e
b
ra


u
c
h
t,


sp
a
rt


m
a
n


sic
h


d
u
rc


h


V
e
rw


e
n
d
u
n
g


d
e
r


a
n
o
n
y
m


e
n


F
u
n
k
tio


n
w


ie
o
b
e
n


d
ie


D
e
k
la


ra
ti-


o
n


e
in


e
r


a
n
so


n
ste


n
n
u
r


g
e
n
a
u


e
in


m
a
l
b
e
n
u
tz


te
n


F
u
n
k
tio


n
w


ie


d
r
e
i
f
a
c
h
P
l
u
s
4
2
:


d
r
e
i
f
a
c
h
P
l
u
s
4
2
:
:
I
n
t
-
>


I
n
t


d
r
e
i
f
a
c
h
P
l
u
s
4
2
n
=


3
*
n
+
4
2


m
a
p
d
r
e
i
f
a
c
h
P
l
u
s
4
2
[
1
,
2
,
3
]


=
>


[
4
5
,
4
8
,
5
1
]


F
u
n
k
tio


n
a
le


P
ro


g
ra


m
m


ie
ru


n
g


(
W


S
2
0
0
7
/
2
0
0
8
)


/
3
.
T
e
il


(
1
8
.1


0
.2


0
0
7
)


7


E
in


a
n
d
e
re


r
N
a
c
h
t
ra


g
:


O
p
e
ra


t
o
re


n
in


H
a
s
k
e
ll


O
p
e
ra


to
re


n
in


H
a
sk


e
ll


sin
d
...


•
...g


ru
n
d
sä
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ä
c
h
e


e
in


e
r


K
u
g
e
l
m


it
R
a
d
iu


s
r
:


k
V
A
r
=


(
(
4
/
3
)
*
m
y
P
i
*


r
c
u
b
e
r
,
4


*
m
y
P
i
*


s
q
u
a
r
e
r
)


w
h
e
r
e


m
y
P
i


=
3
.
1
4


r
c
u
b
e
x


=
x


*


s
q
u
a
r
e
x


s
q
u
a
r
e
x


=
x


*
x


...n
ic


h
t


sc
h
ö
n
,
a
b
e
r
k
o
rre


k
t.


D
a
s


L
a
y
o
u
t
g
e
n
ü
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ö
n
n
e
n


g
ru


n
d
sä
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ü
rz


e
l


A
u
fw


a
n
d


In
tu


itio
n
:
v
e
rta


u
se


n
d
fa


c
h
te


E
in


g
a
b
e


h
e
iß


t...


O
(
c)


k
o
n
sta


n
t


...
g
le


ic
h
e


A
rb


e
it


O
(
lo


g
n
)


lo
g
a
rith


m
isc


h
...n


u
r


z
e
h
n
fa


c
h
e


A
rb


e
it


O
(
n
)


lin
e
a
r


...a
u
c
h


v
e
rta


u
se


n
d
fa


c
h
te


A
rb


e
it


O
(
n


lo
g


n
)


“
n


lo
g


n
”


...z
e
h
n
ta


u
se


n
d
fa


c
h
e


A
rb


e
it


O
(
n
2
)


q
u
a
d
ra


tisc
h


...m
illio


n
e
n
fa


c
h
e


A
rb


e
it


O
(
n
3
)


k
u
b
isc


h
...m


illia
rd


e
n
fa


c
h
e


A
rb


e
it


O
(
n


c)
p
o
ly


n
o
m


ia
l


...g
ig


a
n
tisc


h
v
ie


l
A
rb


e
it


(fü
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ö
n
n
e
n
:


n
lin


e
a
r


q
u
a
d
ra


tisc
h


k
u
b
isc


h
e
x
p
o
n
e
n
tie


ll


1
1


µ
s


1
µ
s


1
µ
s


2
µ
s


1
0


1
0


µ
s


1
0
0


µ
s


1
m


s
1


m
s


2
0


2
0


µ
s


4
0
0


µ
s


8
m


s
1


s
3
0


3
0


µ
s


9
0
0


µ
s


2
7


m
s


1
8


m
in


4
0


4
0


µ
s


2
m


s
6
4


m
s


1
3


T
a
g
e


5
0


5
0


µ
s


3
m


s
1
2
5


m
s


3
6


J
a
h
re


6
0


6
0


µ
s


4
m


s
2
1
6


m
s


3
6


5
6
0


J
a
h
re


1
0
0


1
0
0


µ
s


1
0


m
s


1
se


c
4


∗
1
0
1
6


J
a
h
re


1
0
0
0


1
m


s
1


se
c


1
7


m
in


se
h
r,


se
h
r


la
n
g
e
...


F
u
n
k
tio


n
a
le


P
ro


g
ra


m
m


ie
ru


n
g


(
W


S
2
0
0
7
/
2
0
0
8
)


/
3
.
T
e
il


(
1
8
.1


0
.2


0
0
7
)


5
0


F
a
z
it


D
ie


v
o
rig


e
n


F
o
lie


n
m


a
c
h
e
n


d
e
u
tlic


h
...


•
...E


ffi
z
ie


n
z


ist
w


ic
h
tig


!


•
...R


e
k
u
rsio


n
sm


u
ste


r
h
a
b
e
n


e
in


e
n


e
rh


e
b
lic


h
e
n


E
in


fl
u
ss


d
a
ra


u
f


(v
g
l.


b
a
u
m


a
rtig


-re
k
u
rsiv


e
Im


p
le


m
e
n
tie


ru
n
g


d
e
r


F
ib


o
n
a
c
c
i-F


u
n
k
tio


n
.


B
e
a
c
h
te


a
b
e
r:


N
ic


h
t


d
a
s


b
a
u
m


a
rti-


g
e


R
e
k
u
rsio


n
sm


u
ste


r
ist


e
in


P
ro


b
le


m
a
n


sic
h
,
so


n
d
e
rn


d
ie


u
n
n
ö
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ö
n
n
te


d
ie


B
e
re


c
h
n
u
n
g


d
e
r
F
o
lg


e
d
e
r
F
ib


o
n
a
c
c
i-Z


a
h
le


n
e
ffi


z
ie


n
te


r
re


a
lisie


rt
w
e
rd


e
n
?


S
t
ru


k
t
u
r
v
o
n


P
ro


g
ra


m
m


e
n


P
ro


g
ra


m
m


e
fu


n
k
tio


n
a
le


r
P
ro


g
ra


m
m


ie
rsp


ra
c
h
e
n
,


sp
e
z
ie


ll
H
a
sk


e
ll-P


ro
g
ra


m
m


e
,
sin


d
z
u
m


e
ist


•
S
y
ste


m
e


(w
e
c
h
se


lw
e
ise


r)
re


k
u
rsiv


e
r


R
e
c
h
e
n
v
o
rsc


h
rifte


n
,


d
ie


sic
h


h
ie


ra
rc


h
isc


h
o
d
e
r/


u
n
d


w
e
c
h
se


lw
e
ise


a
u
fe


in
a
n
d
e
r


a
b
stü
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tz
u
n
g


e
in


e
r


F
u
n
k
tio


n
a
u
f


e
in


e
a
n
d
e
re


:
K


n
o
te


n
g


ist
v
o
n


K
n
o
te


n
f


ü
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ö
rsa


a
l


F
u
n
k
tio


n
a
le


P
ro


g
ra


m
m


ie
ru


n
g


(
W


S
2
0
0
7
/
2
0
0
8
)


/
3
.
T
e
il


(
1
8
.1


0
.2


0
0
7
)


5
9


V
o
rs


c
h
a
u


a
u
f


d
ie


n
ä
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rä
se


n
ta


tio
n
,
F
fI-w


e
it


L
V
A
-fre


i
a
b


1
5
:0


0
U
h
r)


•
D


i,
2
7
.1


1
.2


0
0
7
,
V
o
rle


su
n
g


v
o
n


1
3
:0


0
U
h
r
b
is


1
4
:0


0
U
h
r
im


In
fo


rm
a
tik


-H
ö
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