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Redeni chyb — opakovan{

Pomocfi datovych typli Maybe a a Either e a
+ jednoduché, funguje v Cistém kédu
+ lze pouzivat Functor/Applicative/Monad
— u Maybe nemf(izeme specifikovat jaka chyba nastala
— Spatné se kombinuje s jinymi monadami

lookup :: Eq a => a -> [(a,b)] -> Maybe b
v modulu Text.Read:

readEither :: Read a => String -> Either String a

readEither "mnecislo" :: Either String Int
~* Left "Prelude.read: no parse"
readEither "1" :: Either String Integer ~»* Right 1
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Vyuziti monady Maybe

import Text.Read ( readMaybe )
import System.Environment ( getArgs )
import Control.Monad ( mapM )
import Control.Applicative ( (<$>) )

calculateSum :: [String] -> Maybe Double
calculateSum args = sum <$> mapM readMaybe args

calculateAverage :: [String] -> Maybe Double
calculateAverage [] = Nothing
calculateAverage args = do -- do in Maybe Monad

sum <- calculateSum args
let len = fromIntegral $ length args
return $ sum / len

main = getArgs >>= print . calculateAverage
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Kombinace I0/Maybe: problém

import Text.Read ( readMaybe )
import Control.Monad ( when )
import Control.Applicative ( (<$>) )

doAverage :: Double -> Double -> I0 ()

doAverage sum cnt = do -- do in I0 Monad
when (cnt > 0) . putStrLn $
"running average: " ++ show (sum / cnt)
num <- readMaybe <$> getLine
case num of -- num :: Maybe Double

Nothing -> return ()
Just x -> doAverage (sum + x) (cnt + 1)

main = doAverage 0 O
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Kombinace I0/Maybe: reSeni

I0 (Maybe a) by se mohlo chovat jako instance
Functor/Applicative/Monad:

spousti I0 akce, které vraci Maybe hodnoty

pokud narazi na Nothing dalSi akce ignoruje
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Kombinace I0/Maybe: reSeni

I0 (Maybe a) by se mohlo chovat jako instance
Functor/Applicative/Monad:
spousti I0 akce, které vraci Maybe hodnoty

pokud narazi na Nothing dalSi akce ignoruje

Je tieba zabalit do newtype

import Control.Applicative
newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Functor IOMaybe where
fmap :: (a -> b) -> IOMaybe a -> IOMaybe b
fmap f a = IOMaybe $ do -- do in IO monad
ma <- runIOMaybe a -- ma :: Maybe a
return $§ fmap f ma -- fmap in Maybe monad
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Kombinace I0/Maybe: reSeni

newtype IOMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Applicative IOMaybe where

pure :: a -> I0OMaybe a

pure = I0Maybe . return . Just

(<*>) :: IOMaybe (a -> b) -> IOMaybe a

-> I0Maybe b

f <*> x = I0OMaybe $ do
mf <- runIOMaybe f -- mf :: Maybe (a -> b)
mx <- runIOMaybe x -- mz :: Maybe a
return $§ mf <*> mx -- (<*>) 4in Maybe
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Kombinace I0/Maybe: reSeni

newtype I0OMaybe a =
I0Maybe { runIOMaybe :: I0 (Maybe a) }

instance Monad I0OMaybe where
(>>=) :: IOMaybe a -> (a -> IOMaybe b)

-> I0Maybe b
x >>= f = I0Maybe $ do -- do in IO monad
mx <- runIOMaybe x -- mz :: Maybe a

case mx of
Nothing -> return Nothing
Just px -> runIOMaybe (f px) -- pz :: a

return = pure
fail _ = IOMaybe (return Nothing)

liftIOMaybe :: I0 a -> I0OMaybe a
1iftI0OMaybe x = IOMaybe (Just <$> x)
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I0Maybe: uziti

import Text.Read ( readMaybe )
import Control.Monad ( when, void )
import Control.Applicative ( (<$>) )
import IOMaybe

doAverage :: Double -> Double -> IOMaybe ()

doAverage sum cnt = do -= do in I0OMaybe Monad
when (cnt > 0) . liftIOMaybe . putStrLn $
"running average: " ++ show (sum / cnt)

x <- IOMaybe (readMaybe <$> getLine)
doAverage (sum + x) (cnt + 1)

main = void . runIOMaybe $ doAverage O O
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Zobecnujeme: MaybeT

MazZeme zobecnit pro libovolnou monadu namisto I0: MaybeT m a
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Zobecnujeme: MaybeT

MazZeme zobecnit pro libovolnou monadu namisto I0: MaybeT m a

import Control.Monad
import Control.Applicative

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance (Functor m) => Functor (MaybeT m) where
fmap :: (a -> b) -> MaybeT m a -> MaybeT m b
fmap f = MaybeT . fmap (fmap f) . runMaybeT
-- 1st fmap from Functor m
-— 2nd fmap from Functor Maybe
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Zobecnujeme: MaybeT

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance Applicative m => Applicative (MaybeT m)
where
pure :: a -> MaybeT m a
pure = MaybeT . pure . Just
(<*>) :: MaybeT m (a -> b) -> MaybeT m a
-> MaybeT m b
f <*> x = MaybeT $
fmap (<*>) (runMaybeT f) <*> runMaybeT x

- 2nd (outer) <*> in Applicative m:

- (<*>) :: m (Maybe a -> Maybe b)

- -> m (Maybe a) -> m (Maybe b)
- fmap (<*>) :: m (Maybe (a -> b))

- -> m (Maybe a -> Maybe b)
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Zobecnujeme: MaybeT

newtype MaybeT m a =
MaybeT { runMaybeT :: m (Maybe a) }

instance Monad m => Monad (MaybeT m) where
(>>=) :: MaybeT m a -> (a -> MaybeT m b)
-> MaybeT m b
x >>= f = MaybeT $ do -- do in Monad m
mx <- runMaybeT x -- mz :: Maybe a
case mx of
Nothing -> return Nothing
Just px -> runMaybeT (f px) -- pz :: a

return = MaybeT . return . Just
fail _ = MaybeT (return Nothing)

lift :: (Monad m) => m a -> MaybeT m a
1lift x = MaybeT (1liftM Just x)
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Monadické transformatory

pridavani novych vlastnosti monadam
napriklad MaybeT, ErrorT a dalsi
pro libovolnou monadu m jsou MaybeT m, ErrorT m monady

Control.Monad.Trans.* (balik transformers)
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Monadické transformatory

pridavani novych vlastnosti monadam
napriklad MaybeT, ErrorT a dalsi
pro libovolnou monadu m jsou MaybeT m, ErrorT m monady

Control.Monad.Trans.* (balik transformers)

Ttida MonadTrans (Control.Monad.Trans.Class)

class MonadTrans t where

1ift :: Monad m => m a -> t m a
Musi platit:
1lift . return = return

lift (m >>= f) = 1lift m >>= (1lift . f)
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ErrorT

Control.Monad.Trans.Error

pridava praci s chybami do monady

newtype Error e m a =
ErrorT { runErrorT :: m (Either e a) }

kde e by mélo byt instanci Error
class Error a where
noMsg :: a
strMsg :: String -> a
instance lze vytvorit obdobné jako pro MaybeT

throwError :: (Monad m, Error e) => e -> ErrorT e m a
catchError :: (Monad m, Error e)

=> ErrorT e m a -- computation

-> (e => ErrorT e m a) -- handler

-> ErrorT e m a
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Samostatna prace

Rozsiteni I0Maybe (IOMaybe.hs je v ISu)
I0Maybe (stejné jako MaybeT/ErrorT) nema zadnou podporu
pro zachytavani vyjimek
implementujte 1iftI0WHandle :: I0 a -> IOMaybe a,
ktera se bude chovat obdobné jako 1iftI0Maybe ale bude
navic zachytavat I0Exception a v pripadé zachyceni vyjimky
ji vypiSe na stderr a vrati Nothing pozvednuté do I0Maybe
(a tedy ukonéi vypocet).
implementujte funkci
withDefault :: a -> IOMaybe a -> I0OMaybe a, ktera se
bude chovat tak, Ze volani withDefault x act vrati
vysledek akce act pokud tato je Uspésné (nevraci Nothing) a
x pokud je act nelspésna.
pouzijte tyto funkce pro vypsani obsahu adreséfe a prvniho
fadku pro kazdy soubor v ném (nebo vyjimky pokud dojde k
chybé pfi ¢teni souboru).
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