Funktorok (folytatas)



Funktorok: Ismétlés

class Functor (¢ :: x — *)where
fmap:: (o« = B) = (pa — ¢ p)
(<$>) = fmap -- Control.Applicative

-- Control.Applicative
class Functor o = Applicative (¢ :: x — x)where
pure o — po

(<x>)p(a = B) = pa = ¢p RS oz
- - y n
infixl 4 <$>, <*> N /
/Y
Funktortérvények: Rl .’/7},
y n
fmap id =id (identitas) T
fmap (f o g) =fmap f o fmap g (kompozicio)
pureid <x> v =v (identitas)
pure (o) <x> U <x> V <s> W =U <> (v <> w) (kompozicid)
pure f <x> pure x = pure (f x) (homomorfizmus)
(

u <> purey =pure ($y) <+x> u. (felcsérelhetéség)
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Egyszer( példak funktorokra

instance Functor [| where
fmap = map

instance Applicative [| where
pure x = [x]
fs <x> xs =[fx | f < fs, x < xs]|

instance Functor Maybe where
fmap _ Nothing = Nothing
fmap f (Just x) = Just (f x)

instance Applicative Maybe where
pure = Just
(Just f) <x> (Just x) = Just (f x)

<> = Nothing
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Szamitasi kérnyezet tarsitasa tipusokkal

type Name = String
type Env = [(Name, Integer)]
newtype Expr o = E (Env — «)

var :: Name — Expr Integer
varn = E () e. case (lookup n e) of

Justv — v

_ — error (" Variable is not defined : " + show n))

cond :: Expr Bool — Expro — Expro — Expro
condbxy = E (Me.if (eval be)then (eval x e) else (eval y e))

bind :: Name — Expr Integer — Expra — Expra
bind nx body = E (X e.eval body ((n, eval x e) : e))

instance Functor Expr where
fmap f x = puref <x> x

instance Applicative Expr where
purex =E(A_.x)
f <x> x =E (\e.(eval fe)(eval x e))
eval :: Expra — (Env — «)
eval (E expr) = expr
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Szamitasi kérnyezet tarsitasa tipusokkal

gcd . Expr Integer
ged =
cond ((=) <$> var a <x> var b)
(var a)
(cond ((>) <$> var a <> var b)
(bind a((—) <$> var a <> var b) gcd)
(bind b ((—) <$> var b <x> var a) gcd))

where[a,b] — ['a","b']
igy példaul:

eval ged [("d", 113), ("b", 56)] —}% 1
evalged|[("a", 56), ("b", 98)] —j 14
evalged|[("a", 42), ("b", 42)] —j 42
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Szintaktikai elemzés

Valésitsunk meg szintaktikai elemzdket Haskellben,
flggvénykeént:

newtype Parser o = P (String — [(«, String)])

-- char :: Char — String — [(Char, String)]
char :: Char — Parser Char
charc = P()\s.case sof

(x:x8)| (x = ¢) = [(x,x8)]

_ mdl)

runParser :: Parser o — String — [(a, String)]
runParser (Pp)s = ps

parseAs :: Parser « — String — Maybe «
parseAsps = fst <$> find (X (x,s) . null s) (runParser p s)
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Kompozicionalis szintaktikai elemzés

instance Functor Parser where
fmap f x =puref <x> x

instance Applicative Parser where
(Ppf) <=> (Pq) =

P(As.[(fx, s2)|(f, s

)

| (f, s1) < pfs, (X, 82) < gs1])
purex = P(As.[(x,s

1
)
token :: String — Parser String

token = foldr (A x xs . (:) <$> char x <x> xs) (pure"")
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Alternativ funktorok

Megadhaté még egy, a szintaktikai elemzéshez még jobban
illeszkedd funktorfajta:

class Applicative o = Alternative (p :: x — ) where

empty o«

(<) tTeoa—= pa— pa
some oo — ¢la]

somep = (:) <$> p <x> many p

many oo — ¢ld]
many p = somep <|> pure ]
infixl 3 <|>

optional  :: Alternative p = ¢ a — ¢ (Maybe o)
optional v = Just <$> v <|> pure Nothing
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Az elemz6 mint alternativ funktor

instance Functor Parser where
fmap f x = puref <x> x

instance Applicative Parser where
(Ppf) <«> (Pq) =

P(As.[(fx, s2)|(f, s

)

| (f, s1) < pfs, (X, $2) < qs1])
purex = P(As.[(x,s

1
)
instance Alternative Parser where

(Pp) <I> (Pq) = P(As.(ps) ++(q59))
empty = P(As.[])
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Szintaktikai elemzés funktorokkal: Osszefoglal6 példa

matches :: (Char — Bool) — Parser Char
matchesp = P (X s.case s of

(x:x8) [ px — [(x,x5)]
=)

byRadix :: [Char] — Parser Integer
byRadix symbols = foldl’ (A\nd.n x radix + d)0 <$> some digit
where
radix = genericLength symbols
digit = (tolnteger o digitToint o toUpper) <$> matches (‘elem' symbols)

decimal, octal, hexadecimal :: Parser Integer
decimal = byRadix ['0’..9’]
octal = byRadix ['0"../7']
hexadecimal = byRadix (['0’../9'] + + ['A"..F'])
integer :: Parser Integer
integer =
decimal <|>
((token” 00" <|> token"00") x> octal) <|>
((token"0x" <|> token"0X") x> hexadecimal)

Bovebben:

http://hackage.haskell.org/package/parsec
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Monadok



Programozas monadokkal: Bevezetés

A monad tutorialok szamanak alakulasa

1 2 3 4 5 6 7 8 g o 1 2 3 4 5 6 7 8 g o 1
19890s 2000s 2010s

https://byorgey.wordpress.com/2009/01/12/

abstraction-intuition-and-the-monad-tutorial-fallacy/
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Programozas burritokkal

monads are burritos?

O —(~0)= 0
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Programozas burritokkal
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Programozas burritokkal
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Programozas burritokkal
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Programozas burritokkal
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Programozas burritokkal

[18..27]



Programozas burritokkal
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Mi nem a monad?

A kovetkez6 allitasok mindegyike hamis:

» A monadok nem tisztan funkciondlisak.
» A monadok programbeli hatdsokat modelleznek.

v

A monadok az allapotrdl szolnak.

A monadok utasitasok sorbarendezését teszik lehetové.
A monadok az I/0O-t modellezik.

A monadok miikédéséhez szlikséges a lusta kiértékelés.

A monadok segitségével lehet trikkdsen mellékhatasokat
hasznalni.

v

v

v

v

v

A monadok egy beagyazott nyelv a Haskellen beldl.

v

A monadokat csak matematikusok érthetik meg.
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A monad fogalmanak megértése 8 egyszerl 1épésben

1. Ne olvassuk tutorialokat!

2. Ne olvassuk tutorialokat!

3. Tanuljunk a tipusokrél (— ,Nyelvek tipusrendszere” targy)!

4. Tanuljuk meg a tipusosztalyokat (— ,Funkcionalis nyelvek”
targy)!

5. Tanulméanyozzuk a Typeclassopediat*!

6. Tanulmanyozzuk a monadok definiciojat!

7. Programozzunk monadokkal (— beadandok)!

8. Ne irjunk tutorialokat!

*http://www.cs.tufts.edu/comp/150FP/archive/
brent-yorgey/tc.pdf
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Programozas monadokkal: Programstrukturalas

Tegyik fel, hogy meg szeretnénk irni egy tisztan funkcionalis
nyelven az alabbi algoritmussal rendelkezd programot:
» irjuk ki a képernydre, hogy " Provide me a word > "
» Olvassuk be a felhasznal6 altal begépelt sz6t.
» Az adott sz6tél fliggden tegylk a kdvetkezot:
» Ha palindroma, akkor irjuk ki a képernydre, hogy
" Palindrome.”

» Ha nem palindréma, akkor irjuk ki a képerny6re, hogy
" Not a palindrome."

Adottak:

putStr :: String — World — World
getlLine :: World — (String, World)
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Programozas monadokkal: Programstrukturalas

%) s (a—>pB) = a—p
f$x = fx

program :: World — World
programw =
(A (s, w).if(s = reverses)
then putStr " A palindrome.” w
else putStr " Not a palindrome.” w) $
getlLine $
putStr" Provide me aword > " $ w
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Programozas monadokkal: Programstrukturalas

>)ta— (a— ) = p
x> f=fx

program’ :: World — World
program’ w = w >
putStr " Provide me a word > " >
getLine > X (s, w).
if (s = reverse s)
then putStr " A palindrome.” w
else putStr " Not a palindrome.” w
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Programozas monadokkal: Programstrukturalas

type IO« = World — («, World)
-- putStr :: String — 10 ()
-- getLine :: 10 String

(>=) 2 I0a — (o« — 10B) — 108
(x >= f)w = (f X') Wnog Where (X', Wpoq) = X W

(>) I0a - 105 — 108
X>f=x>=X_.f

program’” :: 10 ()
program’’ =
putStr " Provide me aword > " >>
getLine >= \s.
if (s = reverse s)
then putStr " A palindrome.”

else putStr " Not a palindrome.”
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Programozas monadokkal: Programstrukturalas

main :: 10 ()
main = do
putStr" Provide me a word > "
S «+ getline
if (s = reverse s)
then putStr " A palindrome.”
else putStr " Not a palindrome.”
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Programozas monadokkal: A Monad tipusosztaly

-- Control.Monad

class Applicative y = Monad (. :: * — x) where
return o — po
return = pure

(>=) tpa = (@ = pup) = pp

(>) tpa = pp = pp
X>f=x>=X\_.f
fail :: String — p o«

fail = error

(>=>) = Monad p = (o = pB) = (B = pvy) = (o = p7)
fo>g= Ax.fx >>—=g

Monéadtérvények:
return >=> f =f
f >=> return =f

(f >>> g) >=> h =f >=> (g >=> h)

+ ,run” figgvény
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