
foldl, foldr

foldl (+) 0 [1, 2, 3, 4]

0 + [1, 2, 3, 4]

1

????????
+ 2

3

AAAAAAAA
+ 3
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@@@@@@@@
+ 4
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AAAAAAAA



foldl, foldr

foldr (:) [5,6] [1,2,3,4]

[1, 2, 3, 4] [5, 6]:

3 [4, 5, 6]:

wwwwwwwww

2 [3, 4, 5, 6]:

ttttttttt

1 [2, 3, 4, 5, 6]:

qqqqqqqqqq

[1, 2, 3, 4, 5, 6]

ooooooooooo



Lambda abstrakce, částečná aplikace

f x y = x + y

f = (\x y -> x + y)

a ⊕ b = ...

(⊕) = (\a b -> ...)
(a ⊕) = (\b -> a ⊕ b) = (⊕) a
(⊕ b) = (\a -> a ⊕ b) = flip (⊕) b

flip :: (a -> b -> c) -> b -> a -> c

flip f x y = f y x



Pointfree

(.) :: (b -> c) -> (a -> b) -> a -> c

(f . g) x = f (g x)

(.) f g x = f (g x)

h x = f (g x)
h x = (f . g) x
h = f . g η-redukce x



Pointfree – příklady

f u v w x = u v (w x)

f u v w x = u v (w x)

f u v w x = (u v . w) x (\a -> b ⊕ a) = (b ⊕)
f u v w x = (u v .) w x

f u v = (u v .) po η-redukci w a x

f u v = (.) (u v)

f u v = ((.) . u) v

f u v = ((.) .) u v η-redukujeme u a v

f = ((.) .) (f ⊕) = ((⊕) f)
f = ((.)(.))

f = (.)(.)

h x = f (g x)

h x = (f . g) x

h = f . g



Pointfree – příklady

h x y = q y . q x

h x y = q y . q x

h x y = (.) (q y) (q x) f b a = flip f a b

h x y = flip (.) (q x) (q y)

h x y = (flip (.) (q x) . q) y

h x = flip (.) (q x) . q po η-redukci y

h x = (. q) ( flip (.) (q x))

h x = (. q) ((flip (.) . q) x)

h x = (. q) ((flip (.) . q) x)

h x = ((. q) . (flip (.) . q)) x f.(g.h) = f.g.h

h = (. q) . flip (.) . q po η-redukci x

h x = f (g x)

h x = (f . g) x

h = f . g



Pointfree – příklady

f x y = q y (q x)

f x y = q y (q x) f b a = flip f a b

f x y = flip q (q x) y

f x = flip q (q x) po η-redukci y

f x = flip q (q x)

f x = (flip q . q) x

f = flip q . q po η-redukci x

h x = f (g x)

h x = (f . g) x

h = f . g


