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fü
h
ru

n
g

u
n
d

G
ru

n
d
la

g
e
n

•
T
e
il

1
:
E
in

fü
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ü
b
e
rz

e
u
g
t
?

B
e
tra

c
h
te

Q
u
ic

k
so

rt,
e
in

k
o
m

p
le

x
e
re

s
B
e
isp

ie
l...

A
u
fg

a
b
e
:
S
o
rtie

re
e
in

e
L
iste

L
g
a
n
z
e
r

Z
a
h
le

n
a
u
fste

ig
e
n
d
.

L
ö
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ü
b
e
r

G
e
sc

h
w

in
d
ig

k
e
it,

w
e
ite

rs
e
in

fa
c
h
e
(re

)
P
a
ra

lle
lisie

rb
a
rk

e
it

•
G

e
le

g
e
n
tlic

h
u
n
a
n
g
e
m

e
sse

n
,

o
ft

fü
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h
e

6
0
e
r-J

a
h
re

,
J
o
h
n

M
c
C
a
rth

y
)

•
M

L
,
S
M

L
(
M

itte
7
0
e
r-J

a
h
re

,
M

ic
h
a
e
l
G

o
rd

o
n
,
R
o
b
in

M
iln

e
r)

•
H
o
p
e

(
u
m

1
9
8
0
,
R
o
d

B
u
rsta

ll,
D

a
v
id

M
c
Q

u
e
e
n
)

•
M

ira
n
d
a

(
u
m

1
9
8
0
,
D

a
v
id

T
u
rn

e
r)

•
O

P
A
L

(
M

itte
d
e
r

8
0
e
r-J

a
h
re

,
P
e
te

r
P
e
p
p
e
r
e
t

a
l.)

•
H
a
sk

e
ll

(
E
n
d
e

d
e
r
8
0
e
r-J

a
h
re

,
P
a
u
l
H
u
d
a
k
,
P
h
ilip

W
a
d
le

r
e
t

a
l.)

•
G

o
fe

r
(
A
n
fa

n
g

d
e
r
9
0
e
r-J

a
h
re

,
M

a
rk

J
o
n
e
s)

•
...

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3

W
a
ru

m
e
tw

a
n
ic
h
t

H
a
s
k
e
ll?

H
a
sk

e
ll

ist...

•
e
in

e
fo

rtg
e
sc

h
ritte

n
e

m
o
d
e
rn

e
fu

n
k
tio

n
a
le

S
p
ra

c
h
e

–
sta

rk
e

T
y
p
isie

ru
n
g

–
la

z
y

e
v
a
lu

a
tio

n

–
F
u
n
k
tio

n
e
n

h
ö
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t

–
p
a
tte

rn
m

a
tc

h
in

g

–
D

a
te

n
a
b
stra

k
tio

n
(
a
b
stra

k
te

D
a
te

n
ty

p
e
n
)

–
M

o
d
u
la

risie
ru

n
g

(
P
ro

g
ra

m
m

ie
ru

n
g

im
G

ro
ß
e
n
)

–
...

•
e
in

e
S
p
ra

c
h
e

fü
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h
re

n
d
e
s

U
n
ix

-
o
d
e
r
D

O
S
-K

o
m

m
a
n
d
o
s
<
c
o
m
>

...m
e
h
r
d
a
z
u
:
h
t
t
p
:
/
/
w
w
w
.
h
a
s
k
e
l
l
.
o
r
g
/
h
u
g
s
/

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
3

F
e
h
le

rm
e
ld

u
n
g
e
n
&

W
a
rn

u
n
g
e
n

in
H
u
g
s

•
F
e
h
le

rm
e
ld

u
n
g
e
n

–
S
y
n
ta

x
fe

h
le

r
M
a
i
n
>

s
u
m
1
7
a
n
d
4

=
=

2
1
)

...lie
fe

rt
E
R
R
O
R
:

S
y
n
t
a
x

e
r
r
o
r

i
n

i
n
p
u
t

(
u
n
e
x
p
e
c
t
e
d

‘
)
’
)

–
T
y
p
fe

h
le

r
M
a
i
n
>

s
u
m
1
7
a
n
d
4

+
F
a
l
s
e

...lie
fe

rt
E
R
R
O
R
:

B
o
o
l

i
s
n
o
t

a
n
i
n
s
t
a
n
c
e

o
f
c
l
a
s
s

‘
‘
N
u
m
’
’

–
P
ro

g
ra

m
m

fe
h
le

r
...sp

ä
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ä
te

r
im

Z
u
sa

m
m

e
n
h
a
n
g

m
it

d
e
m

M
o
d
u
lk
o
n
z
e
p
t
v
o
n

H
a
sk

e
ll).

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
6

T
e
il

2
:
G

ru
n
d
la

g
e
n

•
E
le

m
e
n
ta

re
D

a
te

n
ty

p
e
n

(
B
o
o
l
,
I
n
t
,
I
n
t
e
g
e
r
,
F
l
o
a
t
,
C
h
a
r
)

•
T
u
p
e
l,

L
iste

n
u
n
d

F
u
n
k
tio

n
e
n

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
7

E
le

m
e
n
t
a
re

D
a
t
e
n
ty

p
e
n

...w
e
rd

e
n

in
d
e
r
F
o
lg

e
n
a
c
h

n
a
c
h
ste

h
e
n
d
e
m

M
u
ste

r
a
n
g
e
g
e
b
e
n
:

•
N
a
m

e
d
e
s

T
y
p
s

•
T
y
p
isc

h
e

K
o
n
sta

n
te

n
d
e
s

T
y
p
s

•
T
y
p
isc

h
e

O
p
e
ra

to
re

n
(u

n
d

R
e
la

to
re

n
,
so

v
o
rh

a
n
d
e
n
)

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
8

(
A
u
s
g
e
w
.)

E
le

m
e
n
t
a
re

D
a
t
e
n
ty

p
e
n

(
1
)

W
a
h
rh

e
it
s
w
e
rt

e

T
y
p

B
o
o
l

W
a
h
rh

e
itsw

e
rte

K
o
n
sta

n
te

n
T
r
u
e
:
:
B
o
o
l

S
y
m

b
o
l
fü
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fü

r
“
-4

2
”

2
1
4
7
4
8
3
6
4
7
:
:
I
n
t

W
e
rt

fü
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rö

ß
e
r

>
=

:
:
I
n
t
-
>

I
n
t
-
>
B
o
o
l

g
rö
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fü

r
“
0
”

-
4
2
:
:

I
n
t
e
g
e
r

S
y
m

b
o
l
fü
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fü

r
“
Z
”

’
\
t
’
:
:
C
h
a
r

T
a
b
u
la

to
r

’
\
n
’
:
:
C
h
a
r

N
e
u
e

Z
e
ile

’
\
\
’
:
:
C
h
a
r

S
y
m

b
o
l
fü
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ä
re

(z
w
e
iste

llig
e
)

F
u
n
k
tio

n
e
n
...

i
m
a
x
:
:
I
n
t
e
g
e
r
-
>
I
n
t
e
g
e
r
-
>
I
n
t
e
g
e
r

i
m
a
x
p

q

|
p

>
=
q

=
p

|
o
t
h
e
r
w
i
s
e

=
q

t
r
i
p
l
e
M
a
x
:
:
I
n
t
e
g
e
r
-
>
I
n
t
e
g
e
r
-
>
I
n
t
e
g
e
r
-
>

I
n
t
e
g
e
r

t
r
i
p
l
e
M
a
x
p

q
r

|
(
i
m
a
x
p

q
=
=

p
)
&
&
(
p

‘
i
m
a
x
‘
r

=
=
p
)

=
p

|
.
.
.

|
o
t
h
e
r
w
i
s
e

=
r

...i
m
a
x

in
t
r
i
p
l
e
M
a
x
a
ls

P
rä
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fü

r?

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

6
7

F
u
n
k
t
io

n
e
n

u
n
d

ih
re

S
ig

n
a
t
u
re

n
(
6
)

B
le

ib
e
n

S
ie

a
u
c
h

a
n

fo
lg

e
n
d
e
r

F
ra

g
e

d
ra

n
...

•
W

a
ru

m
m

ö
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n
d
ig

e
n
)

A
u
sd

rü
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rü
c
k
e
n

d
e
r
A
rt

a
d
d
2

u
m

z
u
g
e
h
e
n
,
w
e
il

•
w

ir
ih

n
e
n

sin
n
v
o
ll

e
in

e
B
e
d
e
u
tu

n
g

z
u
o
rd

n
e
n

k
ö
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ü
ssig

g
e
k
la

m
m

e
rt:

(
(
(
k
a
d
d
)
2
)
3
)
:
:

I
n
t

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

8
5

W
ic
h
t
ig

e
V
e
re

in
b
a
ru

n
g
e
n

in
H
a
s
k
e
ll

W
e
n
n

in
H
a
sk

e
ll

d
u
rc

h
K

la
m

m
e
ru

n
g

n
ic

h
ts

a
n
d
e
re

s
a
u
sg

e
-

d
rü
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ö
g
lic

h
e

k
o
m

p
e
te

n
te

u
n
d

se
lb

stv
e
rstä
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rü

c
k
.

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

9
4

E
rg

ä
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ö
h
te

s
A
rg

u
m

e
n
t

a
ls

R
e
su

lta
t

lie
fe

rt.

W
ir

k
ö
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ä
n
z
u
n
g
e
n

z
u

F
u
n
k
t
io

n
s
t
e
rm

e
n

(
3
)

V
e
rg

le
ic

h
e
d
o
u
b
l
e
I
n
c
,
a
d
d
2

d
o
u
b
l
e
I
n
c
:
:
I
n
t
-
>

I
n
t

d
o
u
b
l
e
I
n
c
=
a
d
d
2

m
it\
n
-
>
a
d
d

2
n

B
e
o
b
a
c
h
tu

n
g
:
d
o
u
b
l
e
I
n
c
,
a
d
d

2
u
n
d

\
n
-
>

a
d
d
2

n
sin

d
...

•
i.w

.
g
le

ic
h
w
e
rtig

e
F
o
rm

u
lie

ru
n
g
e
n

d
e
rse

lb
e
n

F
u
n
k
tio

n

•
i.w

.
d
a
d
u
rc

h
u
n
te

rsc
h
ie

d
e
n
,
d
a
ss

d
o
u
b
l
e
I
n
c

e
in

e
h
e
rk

ö
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ä
re

O
p
e
ra

to
re

n
in

H
a
sk

e
ll

g
ilt...

•
B
in

ä
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ü
n
stig

e
re

R
e
-

k
u
rsio

n
sm

u
ste

r!

E
tw

a
...

•
R
ü
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h
rt

a
u
f
k
a
sk

a
d
e
n
-
b
z
w

.
b
a
u
m

a
rtig

e
R
e
k
u
rsio

n

;
...u

n
d

ist
se

h
r,

se
e
e
h
r

la
a
a
a
n
g
sa

a
a
a
m

(a
u
sp

ro
b
ie

re
n
!)

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3
5

F
ib

o
n
a
c
c
i-Z

a
h
le

n
(
2
)

V
e
ra

n
sc

h
a
u
lic

h
u
n
g

...d
u
rc

h
m

a
n
u
e
lle

A
u
sw

e
rtu

n
g

f
i
b
0

=
>

0
-
-

1
A
u
f
r
u
f
e
v
o
n
f
i
b

f
i
b
1

=
>

1
-
-

1
A
u
f
r
u
f
e
v
o
n
f
i
b

f
i
b
2

=
>

f
i
b
1
+

f
i
b
0

=
>

1
+

0

=
>

1
-
-

3
A
u
f
r
u
f
e
v
o
n
f
i
b

f
i
b
3

=
>

f
i
b
2
+

f
i
b
1

=
>

(
f
i
b
1
+

f
i
b
0
)
+

1

=
>

(
1
+

0
)
+

1

=
>

2
-
-

5
A
u
f
r
u
f
e
v
o
n
f
i
b

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3
6



F
ib

o
n
a
c
c
i-Z

a
h
le

n
(
3
)

f
i
b
4

=
>

f
i
b
3
+

f
i
b
2

=
>

(
f
i
b
2
+

f
i
b
1
)
+

(
f
i
b
1

+
f
i
b
0
)

=
>

(
(
f
i
b
1

+
f
i
b
0
)
+

1
)
+

(
1
+

0
)

=
>

(
(
1
+
0
)

+
1
)

+
(
1

+
0
)

=
>

3
-
-
9

A
u
f
r
u
f
e
v
o
n

f
i
b

f
i
b
5

=
>

f
i
b
4
+

f
i
b
3

=
>

(
f
i
b
3
+

f
i
b
2
)
+

(
f
i
b
2

+
f
i
b
1
)

=
>

(
(
f
i
b
2

+
f
i
b
1
)
+

(
f
i
b
1
+

f
i
b
0
)
)

+
(
(
f
i
b
1
+

f
i
b
0
)
+

1
)

=
>

(
(
(
f
i
b
1

+
f
i
b

0
)
+

1
)
+

(
1
+

0
)
)
+
(
(
1

+
0
)

+
1
)

=
>

(
(
(
1
+
0
)

+
1
)

+
(
1

+
0
)
)
+

(
(
1
+

0
)
+

1
)

=
>

5
-
-

1
5

A
u
f
r
u
f
e
v
o
n
f
i
b

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3
7

F
ib

o
n
a
c
c
i-Z

a
h
le

n
(
4
)

f
i
b
8

=
>

f
i
b

7
+

f
i
b
6

=
>

(
f
i
b
6

+
f
i
b
5
)
+

(
f
i
b
5
+

f
i
b
4
)

=
>

(
(
f
i
b
5

+
f
i
b

4
)
+

(
f
i
b
4
+

f
i
b
3
)
)

+
(
(
f
i
b
4
+

f
i
b
3
)

+
(
f
i
b
3

+
f
i
b

2
)
)

=
>

(
(
(
f
i
b
4

+
f
i
b
3
)

+
(
f
i
b
3

+
f
i
b
2
)
)

+
(
f
i
b
3
+

f
i
b
2
)
+

(
f
i
b
2

+
f
i
b
1
)
)
)

+
(
(
(
f
i
b
3
+

f
i
b
2
)
+

(
f
i
b
2

+
f
i
b
1
)
)

+
(
(
f
i
b
2

+
f
i
b
1
)
+

(
f
i
b
1
+

f
i
b
0
)
)
)

=
>

.
.
.

-
-

6
0
A
u
f
r
u
f
e
v
o
n
f
i
b

O
ff
e
n
sic

h
tlic

h
e

P
ro

b
le

m
e

•
v
ie

le
M

e
h
rfa

c
h
b
e
re

c
h
n
u
n
g
e
n

•
e
x
p
o
n
e
n
tie

lle
s

W
a
c
h
stu

m
!

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3
8

A
b
h
ilfe

P
ro

g
ra

m
m

ie
rte

c
h
n
ik

e
n

w
ie

•
D

y
n
a
m

isc
h
e

P
ro

g
ra

m
m

ie
ru

n
g

•
M

e
m

o
iz
a
tio

n

Z
e
n
tra

le
Id

e
e
:

•
S
p
e
ic

h
e
ru

n
g

u
n
d

W
ie

d
e
rv

e
rw

e
n
d
u
n
g

b
e
re

its
b
e
re

c
h
n
e
te

r

(T
e
il-)

E
rg

e
b
n
isse

sta
tt

d
e
re

n
W

ie
d
e
rb

e
re

c
h
n
u
n
g
.

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
3
9

K
o
m

p
le

x
it
ä
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ä
lt

•
e
in

e
n

K
n
o
te

n
fü
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ü
b
e
r
e
in

e
F
o
lg

e
v
o
n

K
a
n
te

n
e
rre

ic
h
b
a
r

u
n
d

u
m

g
e
k
e
h
rt.

•
U
n
a
b
h
ä
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ü
sse

n
m

it
e
in

e
m

G
ro

ß
b
u
c
h
-

sta
b
e
n

b
e
g
in

n
e
n

(
sie

h
e

z
.B

.
T
r
u
e
,
F
a
l
s
e
)
!

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

1
6
1

K
o
n
s
t
ru

k
t
o
re

n
...

...k
ö
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fü
h
re

n
a
u
f

S
u
m

m
e
n
ty

p
e
n
...

B
e
isp

ie
l:

t
y
p
e
R
a
d
i
u
s

=
F
l
o
a
t

t
y
p
e
B
r
e
i
t
e

=
F
l
o
a
t

t
y
p
e
H
o
e
h
e

=
F
l
o
a
t

t
y
p
e
S
e
i
t
e
1

=
F
l
o
a
t

t
y
p
e
S
e
i
t
e
2

=
F
l
o
a
t

t
y
p
e
S
e
i
t
e
3

=
F
l
o
a
t

t
y
p
e
R
e
c
h
t
w
i
n
k
l
i
g
=
B
o
o
l

d
a
t
a
X
F
i
g
u
r
=

K
r
e
i
s
R
a
d
i
u
s
|

R
e
c
h
t
e
c
k
B
r
e
i
t
e
H
o
e
h
e
|

Q
u
a
d
r
a
t
K
a
n
t
e
n
l
a
e
n
g
e
|

D
r
e
i
e
c
k
S
e
i
t
e
1
S
e
i
t
e
2
S
e
i
t
e
3
R
e
c
h
t
w
i
n
k
l
i
g
|

E
b
e
n
e

D
ie

V
a
ria

n
te

n
e
in

e
r
S
u
m

m
e

w
e
rd

e
n

d
u
rc

h
“
|
”

g
e
tre

n
n
t.

S
u
m

m
e
n
ty

p
e
n

(
2
)

B
e
isp

ie
le

:
...fü
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r

A
u
sd

rü
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ä
rb

ä
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ä
re

a
u
c
h

d
e
r
V
e
rlu

st
d
e
r
M

a
rsso

n
d
e

v
e
rm

u
tlic

h
v
e
rm

e
id

b
a
r

g
e
w
e
se

n
.

B
e
a
c
h
te

:

•
T
y
p
-

u
n
d

K
o
n
stru

k
to

rn
a
m

e
n

d
ü
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ä
u
m

e
n

o
d
e
r
d
e
r
L
ä
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ä
tz

e
n
!

;
a
k
tu

e
lle

s
S
tic

h
w
o
rt:

G
e
n
e
ric

J
a
v
a

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
2
2

A
d

h
o
c

P
o
ly
m

o
rp

h
ie

B
ish

e
r

h
a
b
e
n

w
ir

b
e
sp

ro
c
h
e
n
...

•
P
o
ly

m
o
rp

h
ie

in
F
o
rm

v
o
n
...

–
(P

a
ra

m
e
trisc

h
e
r)

P
o
ly

m
o
rp

h
ie

–
P
o
ly

m
o
rp

h
ie

a
u
f
D

a
te

n
ty

p
e
n

J
e
tz

t
e
rg

ä
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rü
c
k
e

d
e
r

F
o
rm

(
+
)

2
3

=
>

5

(
+
)

2
7
.
5
5
1
2
.
8

=
>

3
9
.
6
3

(
+
)

1
2
.
4
2
3

=
>

1
5
.
4
2

...sin
d

B
e
isp

ie
le

w
o
h
lg

e
fo

rm
te

r
H
a
sk

e
ll-A

u
sd

rü
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ö
c
h
e
n

e
in

e
F
u
n
k
tio

n
h
a
b
e
n
,

d
ie

m
it

E
in

e
rw

e
it
e
rt

e
s

B
s
p
.
z
u

T
y
p
k
la

s
s
e
n

(
2
)

W
ir

b
e
tra

c
h
te

n
fo

lg
e
n
d
e

B
a
u
m

v
a
ria

n
te

n
...

d
a
t
a
T
r
e
e
a

=
N
i
l
|

N
o
d
e
a
(
T
r
e
e
a
)
(
T
r
e
e
a
)

d
a
t
a
T
r
e
e
1
a

b
=

L
e
a
f
1
b
|

N
o
d
e
1
a
b

(
T
r
e
e
1
a
b
)

(
T
r
e
e
1
a

b
)

d
a
t
a
T
r
e
e
2
=

L
e
a
f
2
S
t
r
i
n
g
|

N
o
d
e
2
S
t
r
i
n
g
T
r
e
e
2
T
r
e
e
2

...u
n
d

d
e
n

H
a
sk

e
llsta

n
d
a
rd

ty
p

fü
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g
e
,
E
rg

ä
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(Ü
b
e
rla

d
e
n
)

–
T
y
p
k
la

sse
n

–
V
e
re

rb
u
n
g

(E
in

fa
c
h
v
e
re

rb
u
n
g
,
M

e
h
rfa

c
h
v
e
re

rb
u
n
g
)

–
Ü
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ü
n
sc

h
t:

s
i
z
e
N
i
l

=
>

0
s
i
z
e
(
N
o
d
e

"
a
s
d
f
"

(
N
o
d
e

"
j
k
"

N
i
l
N
i
l
)

N
i
l
)

=
>
2

s
i
z
e
(
L
e
a
f
1

"
a
d
f
"
)

=
>
1

s
i
z
e
(
N
o
d
e
1

"
a
s
d
f
"

3
(
N
o
d
e
1

"
j
k
"

2
(
L
e
a
f
1

1
7
)

(
L
e
a
f
1

4
)
)

(
L
e
a
f
1

2
1
)

=
>

7

s
i
z
e
(
L
e
a
f
2

"
a
b
c
"
)

=
>
3

s
i
z
e
(
N
o
d
e
2

"
a
s
d
f
"

(
N
o
d
e
2

"
j
k
e
r
t
t
"

(
L
e
a
f
2

"
a
b
c
"
)

(
L
e
a
f
2

"
a
c
"
)
)

(
L
e
a
f
2

"
x
y
"
)
)

=
>

1
7

s
i
z
e
[
5
,
3
,
4
5
,
6
7
6
,
7
]

=
>
5

s
i
z
e
[
T
r
u
e
,
F
a
l
s
e
,
T
r
u
e
]

=
>

3

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
4
4

A
ls

z
u
s
ä
t
z
lic

h
e
s

B
e
is
p
ie

l
(
1
)

...se
i
fü
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fü
r

k
o
n
k
re

t
v
o
rg

e
le

g
te

F
u
n
k
tio

n
e
n

G
le

ic
h
h
e
it

fa
llw

e
ise

(a
lg

o
rith

m
isc

h
)

e
n
tsc

h
e
id

e
n
,
g
e
n
e
re

ll
a
b
e
r
g
ilt

fo
lg

e
n
-

d
e
s

a
u
s

d
e
r

T
h
e
o
re

tisc
h
e
n

In
fo

rm
a
tik

b
e
k
a
n
n
te

n
e
g
a
tiv

e
E
r-

g
e
b
n
is:

T
h
e
o
re

m

G
le

ic
h
h
e
it

v
o
n

F
u
n
k
tio

n
e
n

ist
u
n
e
n
tsc

h
e
id

b
a
r.

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

2
6
6

Z
u
r
A
n
tw

o
rt

(
6
)

E
rin

n
e
ru

n
g
:

“
G

le
ic

h
h
e
it

v
o
n

F
u
n
k
tio

n
e
n

ist
u
n
e
n
tsc

h
e
id

b
a
r”

h
e
iß

t
in

fo
rm

e
ll,

d
a
ss...

•
e
s
g
ib

t
k
e
in

e
n

A
lg

o
rith

m
u
s,

d
e
r
fü
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ä
re

,
e
in

e
(e

c
h
t)

p
o
ly

m
o
rp

h
e

Im
p
le

m
e
n
-

tie
ru

n
g

v
o
n
(
=
=
)

z
u

h
a
b
e
n

z
u
r

S
ig

n
a
tu

r

(
=
=
)
:
:

a
-
>

a
-
>

B
o
o
l

u
n
d

d
a
m

it
a
n
a
lo

g
z
u
r

F
u
n
k
tio

n
z
u
r

L
ä
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fü
r

a
lle

O
p
e
ra

to
re

n
.

•
D

a
s

g
ä
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fü

r
P

2
.

G
ie

ß
e

L
in

d
ie

F
o
rm

e
in

e
r

M
e
n
g
e

v
o
n

A
n
w
e
isu

n
g
e
n

fü
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ö
h
n
lic

h
e

O
p
e
ra

to
re

n
i.a

.
n
ic

h
t.

V
e
ra

n
sc

h
a
u
lic

h
t

a
m

B
e
isp

ie
l
v
o
n

L
iste

n
:

4
2
:
1
7
:
4
:
[
]

=
=

(
4
2
:
(
1
7
:
(
4
:
[
]
)
)
)

-
-

e
i
n
d
e
u
t
i
g

[
4
2
,
1
7
]
+
+
[
]

+
+
[
4
]
=
=

[
4
2
,
1
7
,
4
]
=
=
[
4
2
]
+
+
[
1
7
,
4
]
+
+

[
]

-
-

n
i
c
h
t
e
i
n
d
e
u
t
i
g

B
e
m

e
rk

u
n
g
:
(
4
2
:
(
1
7
:
(
4
:
[
]
)
)
)

d
e
u
te

t
a
n
,
d
a
ss

e
in

e
L
iste

e
in

O
b
je

k
t

ist,
e
r-

z
w

u
n
g
e
n

d
u
rc

h
d
ie

T
y
p
stru

k
tu

r.
A
n
d
e
rs

in
im

p
e
ra

tiv
e
n
/
o
b
je

k
to

rie
n
tie

rte
n

S
p
ra

c
h
e
n
:

L
iste

n
sin

d
d
o
rt

n
u
r

in
d
ire

k
t

e
x
iste

n
t,

n
ä
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lle

d
e
r
so

g
.
o
p
e
ra

to
r

se
c
tio

n
s.

S
c
h
lü
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ä
re

F
u
n
k
tio

n
,
e

...S
ta

rtw
e
rt

u
n
d

(
l
:
l
s
)

...L
iste

d
e
r

z
u

a
g
g
re

g
ie

re
n
d
e
n

W
e
rte

.

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

3
3
4

D
a
s

S
t
a
n
d
a
rd

fu
n
k
t
io

n
a
l
f
o
l
d

(
4
)

f
o
l
d
r

v
s.

f
o
l
d
l

–
e
in

V
e
rg

le
ic

h
:

-
-

S
i
g
n
a
t
u
r
(
"
f
o
l
d
i
n
g
f
r
o
m
t
h
e
r
i
g
h
t
"
)

f
o
l
d
r
:
:

(
a
-
>
b

-
>
b
)

-
>
b

-
>
[
a
]
-
>

b

f
o
l
d
r
f

e
[
]

=
e

f
o
l
d
r
f

e
(
l
:
l
s
)
=

f
l

(
f
o
l
d
r
f

e
l
s
)

f
o
l
d
r
f

e
[
a
1
,
a
2
,
.
.
.
,
a
n
]

=
>

a
1
’
f
’
(
a
2

’
f
’
.
.
.
’
f
’
(
a
n
-
1
’
f
’
(
a
n
’
f
’

e
)
)
.
.
.
)

-
-

S
i
g
n
a
t
u
r
(
"
f
o
l
d
i
n
g
f
r
o
m
t
h
e
l
e
f
t
"
)

f
o
l
d
l
:
:

(
a
-
>
b

-
>
a
)

-
>
a

-
>
[
b
]
-
>

a

f
o
l
d
l
f

e
[
]

=
e

f
o
l
d
l
f

e
(
l
:
l
s
)
=

f
o
l
d
l
f

(
f
e

l
)
l
s

f
o
l
d
l
f

e
[
b
1
,
b
2
,
.
.
.
,
b
n
]

=
>

(
.
.
.
(
(
e
’
f
’
b
1
)

’
f
’
b
2
)
’
f
’
.
.
.
’
f
’

b
n
-
1
)
’
f
’

b
n

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

3
3
5

D
e
r
V
o
lls

t
ä
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fü

h
re

n
...

•
E
x
p
liz

ite
D

e
fi
n
itio

n
im

(H
a
sk

e
ll-)

S
k
rip

t

•
E
rg

e
b
n
is

a
n
d
e
re

r
F
u
n
k
tio

n
e
n
/
F
u
n
k
tio

n
sa

n
w
e
n
d
u
n
g
e
n

–
E
x
p
liz

it
m

it
fu

n
k
tio

n
a
le

m
E
rg

e
b
n
is

–
P
a
rtie

lle
A
u
sw

e
rtu

n
g

∗
S
p
e
z
ia

lfa
ll:

O
p
e
ra

to
r
se

c
tio

n
s

–
F
u
n
k
tio

n
sk

o
m

p
o
sitio

n

–
λ
-L

iftin
g

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

3
3
9

V
o
rt

e
ile

d
e
r
P
ro

g
ra

m
m

ie
ru

n
g

m
it

F
u
n
k
-

t
io

n
a
le

n
...

•
K

ü
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t
e
n
tsp

ric
h
t.

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

3
4
7

E
rin

n
e
ru

n
g

Im
V
e
rg

le
ic

h
z
u

a
n
d
e
re

n
P
a
ra

d
ig

m
e
n
...

•
D

a
s

fu
n
k
tio

n
a
le

P
a
ra

d
ig

m
a

b
e
to

n
t

d
a
s

“
w
a
s”

(E
rg

e
b
n
isse

)
z
u
g
u
n
ste

n
d
e
s

“
w

ie
”
(A

rt
d
e
r

B
e
re

c
h
n
u
n
g

d
e
r

E
rg

e
b
n
isse

)

V
o
n

z
e
n
tra

le
r
B
e
d
e
u
tu

n
g

d
a
fü
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r

v
o
rd

e
fi
n
ie

rte
S
ta

n
d
a
rd

o
p
e
ra

to
re

n
.

r
e
a
d
F
i
l
e

:
:

F
i
l
e
P
a
t
h
-
>
I
O

S
t
r
i
n
g

w
r
i
t
e
F
i
l
e

:
:

F
i
l
e
P
a
t
h
-
>
S
t
r
i
n
g
-
>
I
O

(
)

a
p
p
e
n
d
F
i
l
e
:
:

F
i
l
e
P
a
t
h
-
>
S
t
r
i
n
g
-
>
I
O

(
)

w
h
e
re

t
y
p
e
F
i
l
e
P
a
t
h
=
S
t
r
i
n
g

-
-
i
m
p
l
e
m
e
n
t
a
t
i
o
n
s
a
b
h
a
e
n
g
i
g

-
-

A
n
w
e
n
d
u
n
g
s
b
e
i
s
p
i
e
l
:
B
e
s
t
i
m
m
u
n
g
d
e
r
L
a
e
n
g
e
e
i
n
e
r
D
a
t
e
i

s
i
z
e
:
:

I
O
I
n
t

s
i
z
e
=

d
o
p
u
t
L
i
n
e
"
D
a
t
e
i
n
a
m
e
=
"

n
a
m
e
<
-

g
e
t
L
i
n
e

t
e
x
t
<
-

r
e
a
d
F
i
l
e
n
a
m
e

r
e
t
u
r
n
(
l
e
n
g
t
h
(
t
e
x
t
)
)

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

3
6
6

Z
u
s
a
m

m
e
n
h
a
n
g

d
o
-K

o
n
s
t
ru

k
t

u
n
d

(
>
>
)
,

(
>
>
=
)
-O

p
e
ra

t
o
re

n

...illu
strie

rt
a
n
h
a
n
d

e
in

e
s

B
e
isp

ie
ls:

M
itte

ls
d
o
...

i
n
c
r
e
m
e
n
t
I
n
t
:
:
I
O

(
)

i
n
c
r
e
m
e
n
t
I
n
t
=
d
o

l
i
n
e
<
-
g
e
t
L
i
n
e

p
u
t
S
t
r
L
n
(
s
h
o
w
(
1

+
r
e
a
d
l
i
n
e
:
:

I
n
t
)
)

Ä
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ü
b
e
r

d
e
n

P
ro

g
ra

m
m

la
u
f

ist

v
e
rlo

re
n
.

Z
ie

l:
K

e
in

P
a
n
ik

m
o
d
u
s.

P
ro

g
ra

m
m

la
u
f

n
ic

h
t

g
ä
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ö
su

n
g
:

E
s

g
ilt:

•
A
n
d
e
rs

a
ls

s
T
r
e
e

h
a
t
s
u
m
T
r
e
e

e
in

e
n

“
im

p
e
ra

tiv
e
n

A
n
stric

h
”

in
e
tw

a
v
e
rg

le
ic

h
b
a
r
m

it:

n
u
m

:
=

n
;

s
u
m
1
:
=

s
u
m
T
r
e
e
t
1
;

s
u
m
2
:
=

s
u
m
T
r
e
e
t
2
;

r
e
t
u
r
n
(
n
u
m
+

s
u
m
1
+
s
u
m
2
)
;

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

4
0
2

P
ro

g
ra

m
m

ie
re

n
m

it
M

o
n
a
d
e
n
:

E
in

R
e
-

s
ü
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ü
l

...fo
rm

a
le

F
u
n
d
ie

ru
n
g

n
a
h
e
z
u

a
lle

r
fu

n
k
tio

n
a
le

n
P
ro

g
ra

m
m

ie
r-

sp
ra

c
h
e
n

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

4
2
8

In
t
u
it
iv
e

v
s
.
fo

rm
a
le

B
e
re

c
h
e
n
b
a
rk

e
it

A
u
sg

a
n
g
sp

u
n
k
t...

In
tu

itiv
b
e
re

c
h
e
n
b
a
r

...“
w
e
n
n

e
s

e
in

e
irg

e
n
d
w

ie
m

a
c
h
b
a
re

e
f-

fe
k
tiv

e
m

e
c
h
a
n
isc

h
e

M
e
th

o
d
e

g
ib

t,
d
ie

z
u

je
d
e
m

A
rg

u
m

e
n
t

a
u
s

d
e
m

D
e
fi
n
itio

n
sb

e
re

ic
h

n
a
c
h

e
n
d
lic

h
v
ie

le
n

S
c
h
ritte

n
d
e
n

F
u
n
k
tio

n
sw

e
rt

k
o
n
stru

ie
rt

u
n
d

d
ie

fü
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ö
h
e
re

r
O

rd
n
u
n
g

e
in

fa
c
h

a
u
s-

d
rü
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ö
n
n
e
n

N
a
m

e
n

(
im

w
e
ite

re
n

S
in

n
)

se
in

(
B
sp

:
1
,
3
.1

4
,

tr
u
e
,

fa
lse

,
+

,
∗
,
−
,
fa

c
,
sim

p
le

,
...)

•
A
u
sd

rü
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ö
s
u
n
g
:
D

e
r

Y
-K

o
m

b
in

a
t
o
r

Y
-K

o
m

b
in

a
to

r:
Y

=
λ
f.(λ

x
.(f

(x
x
))

λ
x
.(f

(x
x
)))

E
s

g
ilt:

F
ü
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Ü
b
u
n
g

e
m

p
fo

h
le

n

...A
n
w
e
n
d
u
n
g

d
e
s

Y
-K

o
m

b
in

a
to

rs

B
e
tra

c
h
te

...

fa
c

=
Y

λ
f.(λ

n
.if

n
=

=
0

th
e
n

1
e
lse

n
∗

f
(n

−
1
))

R
e
c
h
n
e

n
a
c
h
...

fa
c

1
⇒

...
⇒

1

Ü
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fü

g
e
n

m
itte

ls
H
in

-

z
u
n
a
h
m

e
d
e
r

R
e
d
u
k
tio

n
sre

g
e
l
Y

e
⇒

e
(Y

e
))

...n
e
b
e
n
b
e
i:

z
w
e
c
k
m

ä
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ü
l

•
Ü
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ü
b
e
rse

tz
te

n
S
y
ste

m
b
e
i
A
u
sfü
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lä

re

A
b
h
ä
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fü
h
ru

n
g

u
n
d

M
o
tiv

a
tio

n

∗
W

a
ru

m
fu

n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

∗
W

a
ru

m
H
a
sk

e
ll

∗
E
in

stie
g

in
H
a
sk

e
ll

u
n
d

H
u
g
s

–
G

ru
n
d
la

g
e
n

∗
E
le

m
e
n
ta

re
D

a
te

n
ty

p
e
n
:
W

a
h
rh

e
itsw

e
rte

,
g
a
n
z
e

Z
a
h
-

le
n
,...

∗
T
u
p
e
l,

L
iste

n
u
n
d

F
u
n
k
tio

n
e
n
,
in

sb
e
so

n
d
e
re

n
o
ta

tio
-

n
e
lle

V
a
ria

n
te

n

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

4
9
6



Ü
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h
ru

n
g

–
F
u
n
k
tio

n
e
n

u
n
d

F
u
n
k
tio

n
ssig

n
a
tu

re
n

–
F
u
n
k
tio

n
e
n

u
n
d

F
u
n
k
tio

n
ste

rm
e
,

R
e
k
u
rsio

n
sty

p
e
n
,

K
o
m

p
le

x
itä

tsk
la

sse
n

u
n
d

A
u
fru

fg
ra

p
h
e
n
,

F
u
n
k
tio

n
e
n

u
n
d

C
u
rry

fi
z
ie

ru
n
g

•
K

a
p
ite

l
2
:
D

a
te

n
ty

p
d
e
k
la

ra
tio

n
e
n

–
T
y
p
sy

n
o
n
y
m

e

–
A
lg

e
b
ra

isc
h
e

D
a
te

n
ty

p
e
n

∗
S
u
m

m
e
n
ty

p
e
n

∗
S
p
e
z
ia

lfä
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sä

tz
e
n

•
u
m

fa
n
g
re

ic
h
e

B
ib

lio
th

e
k
e
n
,
le

ic
h
t

e
rw

e
ite

rb
a
r

•
e
in

fa
c
h
e
,
in

te
rp

re
tie

rte
S
p
ra

c
h
e
,
d
y
n
a
m

isc
h

ty
p
isie

rt

•
L
iste

n
sin

d
g
le

ic
h
z
e
itig

D
a
te

n
u
n
d

F
u
n
k
tio

n
sa

n
w
e
n
d
u
n
g
e
n

•
n
u
r

le
sb

a
r,

w
e
n
n

P
ro

g
ra

m
m

e
g
u
t

stru
k
tu

rie
rt

•
in

v
ie

le
n

B
e
re

ic
h
e
n

(in
sb

e
so

n
d
e
re

K
I,

E
x
p
e
rte

n
sy

ste
m

e
)
e
r-

fo
lg

re
ic

h
e
in

g
e
se

tz
t

•
se

h
r

g
u
t

z
u
r

M
e
ta

p
ro

g
ra

m
m

ie
ru

n
g

g
e
e
ig

n
e
t

F
u
n
k
tio

n
a
le

P
ro

g
ra

m
m

ie
ru

n
g

W
S

2
0
0
8
/
2
0
0
9

(
S
ta

n
d
:
0
6
.1

1
.2

0
0
8
)

5
0
5

A
u
s
d
rü
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