I1l. Funktionale
Programmierung

1. Prinzipien der funktionalen Programmierung
2. Deklarationen

3. Ausdriucke

4. Muster (Patterns)

5. Typen und Datenstrukturen

6. Funktionale Programmiertechniken: Funktionen héherer Ordnung
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Funktionen hoherer Ordnung: comp

comp :: (b -=>¢c) -> (a->b) -> (a -> ©)

comp Fg=\x ->TF (g x)

Argumentvom Typ: (b -> ©)

Ergebnisvom Typ: (a -> b) -> (a -> ©)
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Funktionen hoherer Ordnung: curry

plus -: (Int, Int) -> Int
/plus X, y) =x+y
uncurry curry

\\\_plus - Int -> Int -> Int

plus Xy =X +vy

curry -: ((a,b) > c¢c) >a ->b ->c
curry ¥ = ¢
where g x y = T (X,Yy)

uncurry : (a -=> b ->¢) -> (a,b) -> c
uncurry g = T
where ¥ (X,y) = g XYy
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Funktionen hoherer Ordnung: map

suclist :: [Int] -> [Int]
suclist [] 1]
suclist (X:xs) suc x : suclist xs

sgrtlist :: [Float] -> [Float]

sgrtlist [] ]
sqrtlist (X:xs) sgqrt x : sqgrtlist xs

suclist [ X, ,...,X,]
sqrtlist [ X, ,...,X,]
map g [ Xy ,---5X,1

[SuC X, ,--., SUC X,]
[SsgQrt X, ,..., sSQrt x]
[9 Xy »---5 0 X, ]

T -2 [a] -> [b] map -: (a -> b) -> [a] -> [Db]
L = 11 map g [l = 11
T (X:xs)=g x - Fxs|imap g (X:Xs)=9g X - map g Xs

111.6 Funktionale Programmiertechniken - 4 -




Funktionen hoherer Ordnung: map

suclist :: [Int] -> [Int]
suclist = map suc

sqgrtlist :: [Float] -> [Float]
suclist = map sqrt

[SuC X, ,-.., SuC Xx_]
[SsgQrt X, ,..., sSQrt x]
[9 Xy 5---5 0 X, 1]

suclist [ X, ,...,X,]
sqrtlist [ X, ,...,X,]
map g [ Xy ,---5X,1

T -2 [a] -> [b] map -: (a -> b) -> [a] -> [Db]
L = 11 map g [l = 11
T (X:xs)=g x - Fxs|imap g (X:Xs)=9g X - map g Xs
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Funktionen hoherer Ordnung: filter

dropEven [] = []
dropEven (X:Xs)

| odd x
| otherwise

dropEven -: [ Int 1 -> L Int ]

X - dropEven xs
dropEven xs

dropUpper [] = [l

dropUpper (x:xs) | isLower x

dropUpper :: [Char 1 -> [ char 1

X - dropUpper xs

| otherwise dropUpper Xxs
f:-[al->1al
f 11 =11
T (x:xs) | g X =X : F xs

| otherwise = T xs

filter g [] = [1
filter g (X:xs)

| g x
| otherwise

filter :: (a -> Bool) -> [a] -> [a]

x - Tilter g xs
filter g xs
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Funktionen hoherer Ordnung: filter

dropEven z: [ Int 1 -=> [ Int ]
dropEven = filter odd

dropUpper :: [ Char ] -> [ Char ]
dropUpper = fTilter isLower

f:-[al->1al

f 11 =11

T (x:xs) | g X =X : F xs
| otherwise = T xs

filter :: (a -> Bool) -> [a] -> [a]
filter g [1 =[]

filter g (Xx:xs) | g x
| otherwise

x - Tilter g xs
filter g xs
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