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Odvozovani i nstanci

class T a where...
instance Eg a => T a Obé najednou
instance Numa => T a jsou nekorektni

Uzi t ecné nonadi cké funkce

sequence :: Monad m=> [ma] -> m][a]

sequence = foldr ntons (return []) where ntons p q = p>>=\x->q>>=\y->return(x:y)
sequence_ :: Mnad m=>[ma] -> m{()

sequence_ = foldr (>>) (return ())

mapM :: Monad m=> (a -=> mb) ->[a] -> m[Db]
mapM f as = sequence (map f as)

mapM:: Monad m=> (a -> mb) ->[a] —-> m{()
mapM_f as = sequence_ (map f as)

readLi nes n = sequence $ replicate n getlLine
Dal Si priklad nonady - parser

newt ype Parser a = Parser {parse::String—>[(a, String)]}

i nstance Mbnad Parser where
return a = Parser (\s -> [(a,s)])

fail _ = Parser (\s —>[])
p >>=f = Parser (\s—->concat [parse (f a) s’ | (a,s’)<-parse p s])
char = Parser (\s —> case s of [] -> []

(c:cs) —> [(c,cs)])
trichar = do a<-char; b<-char; c<-char; return (a,b,c)

Nékdy chceme spojovat persery paralelné ane sériové. K tomu se da pouzit tfidaMonadPl us. Tazavadi funkce
cl ass Monad m=>MonadPl us m where
npl us: : ma->m a->m a
ngero::ma
Interpretace npl us dle monady, napriklad
1) pokud prvni vétev selZe, zkus druhou (Maybe)
2) vyzkousej obé vétve (Li st)
Funkce nmzer o musi vracet neutralni prvek pro npl us tak, aby platilo
# nzero ‘nplus* m == m'nplus’ neero == m
Neékdy je pozadavkUl jesté vice, hlavnénzer o >>= f == VvV >> nrero == nzero.

i nstance MonadPl us Parser where
neero = Parser (\s—>[])
a ‘nplus‘ b = Parser (\s->parse a s ++ parse b s)

sat :: (Char —>Bool ) —>Par ser Char
sat p = do {c<-char; if p c then return c el se nzero}

space=sat isSpace; digit=sat isDigit; letter=sat isAl pha

many p = do {a<-p; as<-many p; return (a:as)} ‘nplus’ return []
Pak parse (many digit) "09a" vrai[("09","a"),("0","9a"),("","09a")].
spaces=many space; digits=many digit; word=many letter

addop: : Parser (Int->Int->Int)

addop = do {sat (=="+"); return (+)} ‘nplus’ do {sat (=="-"); return (-)}
nunber: : Parser Int

nunber = digits >>= return . read

apl usb = do {a<-nunber; op<-addop; b<-nunber; return $ a ‘op‘ b}

Pak head $ parse aplusb "1+34" vr&i(35,"").

parse word "a" vr&i[("a",""),("","a")].Covr&inull $ parse word ("a"++undefi ned)?
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Parser nad |i bovol nou nonadou
Aktualni parser vraci vzdy vSechny vysledky. Nékdy bychom ale chtéli vracet jenom jeden nebo hlasit chyby.
Potfebovali bychom meénit strategii, jak zachazet s naparsovanymi vysledky. Strategie ... to zni jako monada.
newt ype Parser ma = Parser {parse::String->m (a, String)}

i nstance Monad m => Monad (Parser n) where
return a = Parser (\s->return (a,s))
fail a = Parser (\_—->fail a)
p >=f = Parser (\s->parse p s >>= \(a,s’)—->parse (f a) s’)

i nstance MonadPl us m => MonadPl us (Parser n) where
neero = Parser (\_->neero)
a ‘nmplus‘ b = Parser (\s->parse a s ‘nplus’ parse b s)

t ype Backtracki ngParser = Parser []
type MaybeParser = Parser Maybe
type ErrorReportingParser = Parser (Either String) AleEither Stringneni MonadPl us

Modul Mbnad

cl ass Monad m=>MonadPl us m where nplus:: ma->m a->m a
neero::ma

guard :: MnadPlus m => Bool -> m ()
msum :: MonadPlus m=>[ma] -> ma
join 2 Mnad m=> m(ma) -> ma

when, unl ess . Monad
ap .. Monad
mapAndUnzi pM :: Monad

m => Bool -> m () -> m () Neékdy sehodiwhenM = (>>=when)
m=>m(a->b) ->ma ->mb

m=> (a -> m(b,c)) ->[a] —> m([b], [c
Zi pWthM :: Monad m=> (a ->b ->mc¢c) —>[a] > [b] > m
zi pWt hM_ 2 Mnad m=> (a ->b ->mc) ->[a] ->[b] > m
fol dM . Monad m=>(a > b ->ma) ->a ->[b] -> ma

f erM . Monad m=> (a -> mBool) ->[a] -> m|[a]

I M % Monad m

I (%% Monad m

[ MB, IiftM4, I|ftlv5:: Vb

ilt
ift => (a->Db) > (ma -> mb)

i ft = (a->b->c) >(ma->mb -> mc)
ift :

Existuje monéda Cont r ol . Monad. ST stypemdat a ST s a. Takéexistuje funkce

runST :: (forall s . ST s a) —> a,kteraprovede vypocCet. Tohof or al | s zatim nevSimejte:)

V modulu Dat a. STRef jsou reference uvnitf ST monady:

newSTRef :: a —> ST s (STRef s a) readSTRef :: STRef s a->ST s a
witeSTRef :: STRef s a -=>a —> ST s () nodifySTRef::STRef s a->(a—->a)->ST s ()

A v modulu Dat a. Arr ay. ST jsou pole uvnitf ST monady:
runSTArray::Ix i=>(forall s . ST s (STArray s i e)) -> Array i e

newAr r ay ::...=>(i, i)—>e->m(a i e) newListArray::... => (i, i)->[e]->m(a i e)
readArray ..... =>a i e->->me vvrlteArray rL...=>aioe —>i >e>m()
get Bounds: : . .. =>a i e->m¢(i, i); getElens::... ->m[e]; getAssocs::... >m[(i,e)]
swap: : STRef s a->STRef s a->ST s ()
swap a b = do x<-readSTRef a; y<-readSTRef b; witeSTRef a y;, witeSTRef b x
count::[Int]->Array Int Int Reknéme, Ze ¢islajsou 0..9
count n = runSTArray $ do a<-newArray (0,9) O

mapM_ (\i->readArray ai >>= witeArray ai . (+1)) n

return a
ProtoZe ve skuteCnosti je | Omonédajenom ST Real Wor d, existuji odkazy apolei v monéadé | O.
Odkazy jsou v modulu Dat a. | ORef (nahradte ve funkcich ST zal O), polejsouv Dat a. Array. | O
S polemi se zachézi Uplné stegjné, jenom nejdou "vyndat" z monady. Alef r eeze udéakopii v linearnim Case.

Doméci ukoly

Budou nawebu...




