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=
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=
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=
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))
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=
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p
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w
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e
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b
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e
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u
n
k
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F
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T
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L
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R
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R
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t
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e
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k
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S
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w
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d
e
t

S
Q

U
A
R
E

a
u
f

je
d
e
s

E
le
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e
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d
e
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u
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t
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L
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E
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b
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c
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k
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e
n
e

fu
n
k
tio

n
a
le

F
o
rm

e
n

sin
d

d
e
fi
n
ie

rb
a
r.

B
e
m

e
rk

e
n
sw

e
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h
e
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re
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lä
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h
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e
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n
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P
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b
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e
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k
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k
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n
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fü
r
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e
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n
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b
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A
P
L
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A
P
L

v
e
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e
n
d
e
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m
a
n

z
w
a
r

h
ä
u
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d
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u
w
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b
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r
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G
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A
P
L

e
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e
a
p
p
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e
S
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D
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o
b
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k
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u
m

m
e
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u
n
d

Z
e
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h
e
n
)

u
n
d

”
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ra
y
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(F
o
lg

e
n

v
o
n

d
u
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h
L
e
e
rz

e
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h
e
n

g
e
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n
n
te

n
E
le

m
e
n
te

n
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1
u
n
d

0
w
e
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e
n
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w
a
h
r
b
z
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te
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re
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e
n
:

X
←

1
2
3

X
←

’b
’

X
←
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9
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u
w
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←
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←
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←
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Z
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p
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n
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e
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u
n
k
tio
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e
n
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p
e
ra
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e
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m
e
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h
e

O
p
e
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e
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×
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÷
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isio

n
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o
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O
p
e
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n
e
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∨
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≤
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=
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O
p
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n
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u
f
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rra
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rra
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w
e
i
”
a
rra
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e
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p
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rra
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rra
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p
te

v
o
n

P
ro

g
ra

m
m

ie
rsp

ra
c
h
e
n

F
u
n
k
tio

n
a
l
1
7



F
u
n
k
t
io

n
a
le

F
o
r
m

e
n

in
A
P
L

•
D

e
r

R
e
d
u
k
tio

n
s-O

p
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p
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f
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rra
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3
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≡
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](2
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ρ
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≡
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p
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w
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u
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w
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u
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p
e
ra

to
r

”
◦“

,
v
e
rw

e
n
d
e
t

a
ls

A
◦
.f

B
a
u
f

”
a
rra

y
s“

A
u
n
d

B
,
w
e
n
d
e
t

f
a
u
f

je
d
e
s

E
le

m
e
n
t

a
u
s

A
u
n
d

je
d
e
s

a
u
s

B
a
n
.

B
e
isp

ie
l:

1
2
◦
.×

3
4

5
≡

[
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c
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b
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)
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h
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.
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=
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h
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h
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=
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:
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,
4
]
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”
,
”
b
”
,
”
c
”
]

[tru
e
,
fa

lse
]

[]
≡

n
il

B
e
isp

ie
le

fü
r

L
iste

n
o
p
e
ra

tio
n
e
n
:

h
d
([1

,
2
,
3
])
≡

1
tl([1

,
2
,
3
])
≡

[2
,
3
]

1
::[2

,
3
]
≡

[1
,
2
,
3
]

[1
,
2
]@

[3
]
≡

[1
,
2
,
3
]

L
o
k
a
le

B
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d
u
n
g
e
n
:
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v
a
l
x

=
5
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2
∗
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e
n
d
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c
a
l
v
a
l
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b
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p
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h
e
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r
o
g
r
a
m

m
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n
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v
e
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=
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|
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v
e
rse
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=
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v
e
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n
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rt(x
,
[])

=
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]

|
in
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y
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=
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y
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n

x
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e
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=
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F
u
n
k
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n
e
n
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M

L

F
u
n
k
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n
o
h
n
e

N
a
m

e
n
:
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(x

:in
t)

=
>
−
x
;

fn
(x

:in
t,

y
:in

t)
=

>
x
∗
y
;

V
e
rw

e
n
d
u
n
g
:

v
a
l
in
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e
g
a
te

=
fn

(x
:in

t)
=

>
−
x
;

T
y
p
:

fn
:in

t−
>
in

t

F
u
n
k
tio

n
h
ö
h
e
re

r
O

rd
n
u
n
g
:

fu
n

c
o
m

p
o
se

(f,g
)

=
f(g

(x
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T
y
p
:

fn
:(’a
−
>
’b
∗
’c
−
>
’a

)−
>
(’c
−
>
’b

)

C
u
rrie

d
F
u
n
k
tio

n
:

fu
n

tim
e
s(x

:in
t)(y

:in
t)

=
x
∗
y
;

T
y
p
:
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t−
>
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n
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n
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t
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p

e
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p
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E
x
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p
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a
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n
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2
,
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≡
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]

F
o
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n
d
e

F
u
n
k
tio

n
e
n
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h
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d
e
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R
e
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u
k
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p
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/
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A
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L
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n
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n
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|
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=
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u
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+
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n
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k
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k
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e
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T
y
p
e
n

in
M

L

V
o
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e
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n
ie
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T
y
p
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n
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a
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L
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:

[1
,
2
,
3
]
:
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t
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]
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g
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n
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:
’a

list

T
u
p
e
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(tru
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”
fa

c
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7
)

:
b
o
o
l
*
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g

*
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t
(tru
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n
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b
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*
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V
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n
d
e
:

{
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n
a
m

e
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t}

F
u
n
k
tio
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:
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e
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y
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n
itio
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:
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p
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in
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a
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=
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t
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t;
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p
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p
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p
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b
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D
a
t
e
n
t
y
p
e
n
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M

L

d
a
ta
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p
e

c
o
lo

r
=

re
d
|
g
re

e
n
|
b
lu

e
;

d
a
ta

ty
p
e

p
u
b
lic

a
tio

n
s

=
n
o
p
u
b
s
|
jo

u
rn

a
l
o
f
in

t
|
c
o
n
f
o
f
in

t;

d
a
ta

ty
p
e

’t
sta

c
k

=
e
m

p
ty
|
p
u
sh

o
f
’t
∗

’t
sta

c
k
;

W
e
rte

v
o
n

in
t

sta
c
k

sin
d
:

e
m

p
ty

p
u
sh

(2
,
e
m

p
ty

)
p
u
sh

(2
,
p
u
sh

(3
,
p
u
sh

(4
,
e
m

p
ty

)))

d
a
ta

ty
p
e

’t
list

=
n
il
|
::

o
f
’t
∗

’t
list;

K
o
n
z
e
p
te

v
o
n

P
ro

g
ra

m
m

ie
rsp

ra
c
h
e
n

F
u
n
k
tio

n
a
l
2
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