12/mtl.hs, page 1

Monad transformers, dal$i nonéadové tridy

cl ass (Monad n) => Monadl O m where

[iftlO:: IOa -> ma
i nst ance Monadl O | O where
liftlO=id
cl ass MonadTrans t where
[ift :; Monad m=> ma —->t ma
% |dentity

new ype ldentity a = ldentity { runldentity :: a}
i nstance Monad Identity where

return a = ldentity a

m>>= Kk = Kk (runldentity m

# Reader
class Monad m => MonadReader r m| m ->r where
ask :: mr
local :: (r =>r) -=> ma -> ma
newt ype ReaderT r ma = ReaderT { runReaderT :: r -> ma }
i nstance (Monad m) => Monad (ReaderT r n) where
return =lift . return
m>>= k = ReaderT $\ r -> do

a <- runReaderT mr
runReaderT (k a) r
fail nmsg = 1lift (fail nsg)

ask :: (Monad m => ReaderT r mr
ask = ReaderT return

local :: (Monad m => (r -=>r) -> ReaderTr ma -> ReaderT r ma
local f m= ReaderT $ runReaderT m. f

type Reader r = ReaderT r ldentity

i nstance (Monad m) => MonadReader r (ReaderT r m where
ask = ReaderT. ask
| ocal = ReaderT. | ocal

runReader :: Reader r a ->r -> a
runReader m = runldentity . runReaderT m

Pripadné pomoci funkcnich zavislosti
cl ass Monad m => MonadReader m where
type EnvType m

ask > m(EnvType m
local :: (EnvType m-> EnvIype m) -> ma -> ma
eval :: Expr —> Reader Variables Int

eval (Var x) = do vars <- ask; lookup x in vars

runReader (eval x) variables

& State

cl ass Monad m => MonadState s m m —> s where
get :: ms
put :: s => m()

newtype StateT s ma = StateT { runStateT :: s -=> m(a,s) }
eval StateT ms = fst ‘liftM runStateT ms

i nstance Monad m=> Mnad (StateT s m) where
return a = StateT $ \s —> return (a, s)
m>>=k = StateT $ \s -> do

(a, s') <—runStateT ms
runStateT (k a) s’
fail str = StateT $ \_ —> fail str
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get :: (Monad m => StateT s ms
get = StateT $ \s -> return (s, S)
put :: (Monad mM =>s —-> StateT s m ()

put s = StateT $\_ —> return ((), s)

type State s = StateT s ldentity
i nstance Monad m => MonadState s (StateT s n) where

get = StateT. get
put = StateT. put
runState :: State s a -> s -> (a, S)

runState m = runldentity . runStateT m
eval State ms = fst (runState ms)

tick :: State Int Int

tick = do n <- get
put (n+1)
return n

data Tree a = Nil | Node a (Tree a) (Tree a) deriving (Show, EQ)
type Table a = [ 4]
nunberTree :: Eq a => Tree a -> State (Table a) (Tree Int)
nunberTree Nil = return Ni
nunber Tree (Node x t1 t2)
= do num <- nunber Node x
ntl <- nunberTree t1
nt2 <- nunberTree t2
return (Node num nt1l nt2)
wher e
nunberNode :: Eq a => a —> State (Table a) Int
nunmber Node x
= do table <- get
(newTabl e, newPos) <- return (nNode x table)
put newTabl e
return newPos
nNode:: (Eq a) => a —> Table a —> (Table a, Int)
nNode x table
= case (findlndexlnList (== x) table) of
Not hing —> (table ++ [X], length table)
Just i -> (table, i)
numiree :: (Eq a) => Tree a —> Tree Int
numiree t = eval State (nunberTree t) []

» Writer: MonadW i t er
class (Monoid w, Monad n) => MonadWiter wm| m-> w where

tell coow =>m ()
listen :: ma —-> m(a, w
pass o m(a, w->w ->ma
cl ass Monoid a where i nstances:
nmenpty :: a Monoid (), Monoid [a]
mappend :: a -> a -> a Monoid b => Monoid (a -> b)
nconcat :: [a] —> a Monoid a, Monoid b => Monoid (a —> b)

nconcat = foldr mappend nenpty

& RWS: MonadRWs
cl ass (Monoid w, MonadReader r m MnadWiter wm MnadState s n) =>
MonadRAB r ws m| m->r, m->w, m->5

& Error: MonadEr r or
class (Monad m => MonadError e m| m-> e where

throweError :: e -=> ma
catchError :: ma -> (e -=> ma) -> ma
class Error a where
noMsg :: a ; noMsg = strMsg ""
strMsg :: String -> a ; strMsg _ = noMsg
instance (Error e) => MonadError e (Either e)




