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1 import qualified Prelude
2

3 -- Paare
4 fst :: (a, b) -> a
5 fst (x, _) = x
6

7 snd :: (a, b) -> b
8 snd (_, y) = y
9

10 -- Funktionskomposition
11 (.) :: (b -> c) -> (a -> b) -> a -> c
12 (f . g) x = f (g x)
13

14 -- Identitätsfunktion
15 id :: a -> a
16 id x = x
17

18 data Bool = True | False deriving (Prelude.Show, Prelude.Eq)
19

20 foldb :: a -> a -> Bool -> a
21 foldb a b True = a
22 foldb a b False = b
23

24 data Nat = Zero | Succ Nat deriving (Prelude.Eq)
25

26 foldn :: a -> (a -> a) -> Nat -> a
27 foldn c g Zero = c
28 foldn c g (Succ n) = g (foldn c g n)
29

30 zero = Zero
31 one = Succ Zero
32 two = Succ one
33 three = Succ two
34 four = Succ three
35

36 add :: Nat -> Nat -> Nat
37 add m = foldn m Succ
38

39 mult :: Nat -> Nat -> Nat
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40 mult m = foldn Zero (add m)
41

42 exp :: Nat -> Nat -> Nat
43 exp m = foldn (Succ Zero) (mult m)
44

45 data List a = Nil | Cons a (List a) deriving (Prelude.Show, Prelude.Eq)
46

47 -- fold für Listen
48 foldL :: b -> (a -> b -> b) -> List a -> b
49 foldL c g Nil = c
50 foldL c g (Cons x xs) = g x (foldL c g xs)
51

52 -- scan für Listen
53 scanL :: b -> (a -> b -> b) -> List a -> List b
54 scanL c g Nil = Cons c Nil
55 scanL c g (Cons x xs) = Cons (g x y) ys
56 where ys@(Cons y _) = scanL c g xs
57

58 -- alternativ ohne @-Syntax:
59 scanL' :: b -> (a -> b -> b) -> List a -> List b
60 scanL' c g xs = snd (scanLHelper c g xs)
61 where
62 scanLHelper c g Nil = (c, Cons c Nil)
63 scanLHelper c g (Cons x xs) = (z, Cons z (snd ys))
64 where
65 ys = scanLHelper c g xs
66 z = g x (fst ys)
67

68 length :: List a -> Nat
69 length l = foldL Zero (\x -> Succ) l
70

71 snoc :: a -> List a -> List a
72 snoc a l = foldL (Cons a Nil) Cons l
73

74 reverse :: List a -> List a
75 reverse l = foldL Nil snoc l
76

77

78 -- cat ohne foldr
79 concat :: List a -> List a -> List a
80 concat Nil = id
81 concat (Cons x xs) = \ys -> Cons x (concat xs ys)
82

83 -- cat mit foldr
84 cat' :: List a -> List a -> List a
85 cat' xs ys = foldL ys Cons xs
86

87 data Tree a = Leaf a | Node (Tree a) (Tree a) deriving (Prelude.Show, Prelude.Eq)
88

89 -- fold für Bäume
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90 foldt :: (a -> b) -> (b -> b -> b) -> Tree a -> b
91 foldt c g (Leaf x) = c x
92 foldt c g (Node x y) = g (foldt c g x) (foldt c g y)
93

94 -- front ohne foldt
95 front :: Tree a -> List a
96 front (Leaf x) = Cons x Nil
97 front (Node x y) = concat (front x) (front y)
98

99 -- front mit foldt
100 front' :: Tree a -> List a
101 front' = foldt (\x -> Cons x Nil) concat
102

103 -- Fakultätsfunktion aus der Vorlesung
104 fact :: Nat -> Nat
105 fact = f . foldn c h
106 where
107 f = snd
108 c = (Zero, one)
109 h = (\(x,y) -> (Succ x, mult (Succ x) y))
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