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St andar dni  nonady

i nstance Monad Maybe where

(Just x) >>= k = k x

Not hi ng >>= k = Not hi ng

return = Just

fail s = Not hi ng
instance Monad [] where

m >>= k = concat (map k m

return x = [ X]

fail s =[]

class (Mnad nm) => MinadPlus m where

ngero :: ma
nmplus :: ma ->ma -> ma

i nstance MbonadPl us Maybe where
neer o = Not hi ng
Not hi ng ‘ npl us* ys = ys
XS ‘nmplus‘ ys = XS

i nstance MonadPlus [] where
neero = []
nplus = (++)

new 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 [] —> []

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

Neékdy chceme spojovat persery paralelné ane sériové. K tomu se da pouzit tfida MonadPl us. Tazavadi funkce
cl ass Monad nm=>MonadPl us m where
npl us: : ma->m a->m a
ngero::ma
Interpretace npl us dle monéady, napriklad
1) pokud prvni vétev selZze, zkus druhou (Maybe)
2) vyzkousgj obé vétve (Li st )
Funkce nzer o musi vracet neutralni prvek pro npl us tak, aby platilo
& nzero ‘nmplus' m == m'nplus’ neEero == m
Nékdy je pozadavkl jedté vice, hlavnénzero >>= f == VvV >> ngero == nezero.

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 pcthen return c else 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 (-)}
mul op :: Parser (Int->Int->Int)

nmul op do {sat (=="*"); return (*)} ‘nplus’ do {sat (=="/"); return (/)}
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chain :: Parser Int —> Parser (Int -> Int -> Int) -> Parser Int
chain p op =don<-p
rest n
where rest n = do o <- op
m<-p
rest (n ‘o m
‘“nplus’ return n
expr, term factor, numnber Par ser | nt
expr = term ‘chain’ addop
term= factor ‘chain' nul op
factor = digit ‘nplus® do { sat (=="("); n <— expr; sat (==")"); return n }
nunber = digits >>= return . read
Parser nad |i bovol nou nonadou

Parser {parse::String->m (a, String)}

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

i nstance MonadPl us m => MonadPl us (Parser

neero = Parser (\_->neero)

a ‘nmplus‘ b = Parser (\s->parse a s ‘nplus
type Backtracki ngParser = Parser []
type MaybeParser = Parser Mybe

(\s->parse p s >>= \(a,s’)—>parse (f a) s’)

m where

parse b s)

type ErrorReportingParser = Parser (Either String) AleEither StringneniMonadPl us




