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nodul e Data. Ord

class Od where ...

data Ordering = LT | EQ| GT

conparing :: Od a => (b ->a ->b ->b -> Odering
conparing p x y = conpare (p X) (pVy)

Uzitecné pro funkce z Dat a. Li st :

sortBy :: (a —> a —> Ordering) —-> [a] —> [a]
insertBy :: (a —>a —> Odering) -> a —> [a] —-> [a]
maxi mumBy :: (a -> a —> Ordering) -> [a] -> a
mnimnBy :: (a ->a -> Odering) > [a] -> a

nodul e Dat a. Functi on

id, const, (.), flip, (9%)

fix :: (a—->a) —->a fix f =let x =f xinX
on :: (b ->b ->¢) —>(a->b) >a->a->c¢ infixl O ‘on

(.*.) ‘on f =\xy —>f x .* fy

conparing p = conpare ‘on‘ p

equal p = (==) ‘on' p

UZziteCnei pro dasi funkce z Dat a. Li st :

nubBy :: (a —> a —> Bool) -> [a] -> [4]
deleteBy :: (a —>a —> Bool) -> a ->[a] —> [4]
unionBy :: (a —> a -> Bool) ->[a] —-> [a] -> [a]
intersectBy :: (a -> a —> Bool) ->[a] ->[a] -> [4]
groupBy :: (a -> a —> Bool) —->[a] -> [[a]]
cl ass Monoid a where i nstances:
nenpty :: 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
newtype Dual a = Dual { getDual :: a } deriving (Eq, Od, Read, Show, Bounded)

i nstance Monoid a => Mnoid (Dual a) where
menpty = Dual nenpty
Dual x ‘mappend’ Dual y = Dual (y ‘mappend’ x)

newt ype Endo a = Endo { appEndo :: a -> a }
i nstance Monoid (Endo a) where
nmenpty = Endo id
Endo f ‘mappend’ Endo g = Endo (f . Q)
monoidy Al'l, Any, Suma, Prod a, First a, Last a

cl ass Fol dable t where

fold :: Mnoid m=>t m->m
foldMap :: Monoid m=> (a ->n ->t a ->m
foldr :: (a->b->b) -> b >t a -> b foldl :: (a->b->a) ->a ->t b -> a
foldrl :: (a->a ->a) >t a ->a foldll :: (a->a->a) >t a->a
foldMap f = foldr (rmappend . f) nenpty
foldr f z t = appEndo (foldwap (Endo . f) t) z
foldl f z t = appEndo (getDual (foldwvap (Dual . Endo . flip f) t)) z
foldr’ :: Foldablet =>(a ->b ->b) -=>b >t a->b
foldr’ f z0 xs = foldl f’ id xs zO
where f' k x z =k $! f x z

nodul e Data.Bits
class Numa => Bits a where

(.&) :: a->a ->a (.].) :: a->a —->a Xor :: a ->a ->a

bit :: Int —> a setBit :: a-—>Int —> a clearBit::a —> Int —> a
conplenent :: a -> a conplenentBit :: a —> Int -> a

shift :: a -—=>1Int —> a shiftL :;: a -—>Int —> a shiftR:: a ->1Int —> a
rotate:: a -> Int —> a rotateL:: a —> Int —> a rotateR: a —> Int —> a
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Rychl é Stringy
String ma velky overhead —— je to (liny) seznam odkaz(l na 32bitové chary
Existuje proto typ Dat a. Byt eSt r i ng, nad kterym jsou definovany klasické operace pro Wr d8
enpty singleton pack unpack cons snoc append head uncons last tail init null
l ength map reverse intersperse intercalate transpose foldl foldl 1l foldr foldrl
concat concat Map any all maxi mum m ni nrum scanl scanl 1 scanr scanrl mapAccuniL
mapAccunR mapl ndexed replicate unfoldr unfoldrN take drop splitAt takeWile
dr opWi | e span spankEnd break breakEnd group groupBy inits tails split splitWth
i sPrefixOF isSuffixOF islnfixO isSubstringd findSubstring findSubstrings el em
notElemfind filter partition index elem ndex el em ndi ces el em ndexEnd fi ndl ndex
findlndices count zip zipWth unzip sort copy packCString packCStringlLen
useAsCString useAsCStringLen getLine getContents putStr putStrbLn interact
readFile witeFile appendFile hGetLine hGet Contents hGet hGet NonBl ocki ng hPut
hPut Str hPut StrLn
Typ Dat a. Byt eSt ri ng. Char 8 mametody s Char em misto Wor d8, z Char U se pouZivajenom 8 bitd.
Obatyto typy maji cely string v jednom kusu paméti —— existuji i liné varianty
Dat a. Byt eStri ng. Lazy aDat a. Byt eStri ng. Lazy. Char 8, které pracuji s chunky po 64Kk.

Implementace Dat a. Byt eSt ri ng jeviditelnav Dat a. Byt eStri ng. | nt er nal :
data ByteString = PS ! (ForeignPtr Wrd8) !Int !Int
fronmForeignPtr :: ForeignPtr Wrd8 —-> Int —> Int —> ByteString
toForeignPtr :: ByteString —> (ForeignPtr Wrd8, Int, Int)

# Pomoci rozSifeni —XOver | oadedSt ri ngs |ze pouZivat pretiZzené fetézcove literdy:
class IsString a where fronString :: String -> a

Existuje instance
instance IsString [Char] where fronttring = id
akazdy Byt eSt ri ng definuje svoji vliastni.
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Applicative a Alternative
cl ass Functor f where
fmap, (<$>) :: (a->b) >f a->f b
(<$) - a—>f b->f a
(<$) = fmap . const

class Functor f => Applicative f where

pure :: a —>f a

(<*>) :: f (a->b) >f a->fb

(*>) :: fa-—>fb->1f0Db

(<*) :« fa->fb->f a
i nstance Applicative [], 10 Mybe, STM ZipList, ((—>) a), (Either e)
i nstance Monoid m=> Applicative ((,) m, (Const m

class Applicative f => Alternative f where

enpty :: f a
(<]>) :: fa->f a->1f a
liftA:: Applicative f => (a ->b) ->f a ->f b
liftAf a=1f <$> a
liftA2 :: Applicative f =>(a ->b >c¢) >f a->f b ->f c
liftA2 f ab=f <$>a <*>b
liftA3 :: Applicative f = (a ->b ->¢c >d) >f a->f b->fc->1fd
liftA3f abc=1f <$>a <*>b <*>c

optional :: Alternative f =>f a -> f (Maybe a)
optional v = Just <$> v <|> pure Not hing

sequence :: [1O0Oa] -> 10][a]

sequence [] = return [] sequence [] = pure []

sequence (c:cs) = do x <- ¢ sequence (c:cs) =
XS <- seguence cs (:) <$> c <*> sequence cs
return (x : Xs) liftA2 (:) c (sequence cS)

eval :: Exp v —=> Env v —> Int

eval (Var x) = fetch x eval (VvVar x) = fetch x

eval (Vval i) = return [ eval (Val i) = pure i

eval (Add p q) = do pv <- eval p eval (Add p q) = (+) <$> eval p <*> eval ¢
gv <- eval q = 1iftA2 (+) (eval p) (eval Q)

return (pv + qv)

newt ype Const a b = Const { getConst :: a}

i nstance Monoid m => Applicative (Const m where
pure _ = Const nenpty
Const f <*> Const v = Const (f ‘mappend’ v)

mffy :: Monad m=> mBool -> ma -> ma -> ma
iffy nb nt me = do b <- nb

if b then nt else ne
iffy :: Applicative f =>f bool > f a ->f a —>f a
iffy fb ft fe = cond <$> ft <*> fe
where cond bt e =if b thent else e

Text . Par sec

data Parsec stream userstate result = .
data ParsecT stream userstate nonad result = ..

runParser, runP :: Streams ldentity t =>
Parsec s u a —> u —> SourceNane —> s —> Either ParseError a

Par sec aPar secT jsou instancemi Monad, MonadPI us, Appl i cati ve,Alternative
char, upper, lower, digit, hexDigit, space, spaces, tab, newine, oneOd, noneC,
anyChar, string

many, manyl, manyTill, optional, sepBy, sepByl, endBy, endByl
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parse_query :: Parsec s u [(String, Maybe String)]
parse_query = pair ‘sepBy' char ' &

where pair = 1iftA2 (,) (manyl safe)
(optional (char "= *> many safe))
safe = oneOf url BaseChars
<|>char "% *> |iftA2 diddle hexDigit hexDigit

<[>’ ' <$ char '+
diddle a b = toEnum. fst . head . readHex $ [a, b]
urlBaseChars = ['a .. 2" |++['A .. Z ]+ 0 .. 9 J++"$-_.1*" (),

parse_headers :: Parsec s u [(String, String)]
parse_headers = header ‘manyTill*‘ crlf
where header = (,) <$> fieldName <*> (char ':’ *> spaces *> contents)
fieldNane = (:) <$> letter <*> rranyfleIdChar

fieldChar = letter <[> digit <> one>» "-
contents = (++) <$> (many notEQL <* crlf)
<*> (continuation <|> pure [])
continuation = (:) <$> (" ' <% manyl (oneO™ " \t")) <*> contents

crlf = optional (char "\r’) *> newine
not EOL = noneO "\r\n"

Skl adani applicative

newtype Comp f g a = Conp { getConp :: f (g a) }
i nstance (App icative f, Applicative g) => Applicative (Comp f g) where

pure x = (p re (pure x))
Conp fs < Conp xs = Conmp ((<*>) <$> fs <*> xs)
Skl adani nonad

get Password :: 10 (Maybe String) askPassword :: 10 ()
get Password = askPassword =

do s <- getlLine do putStrLn "lnsert new password:"

if isvalid s then return $ Just s maybe_val ue <- get Passwor d
el se return Not hing if isJust naybe_ val ue

then do putStrLn "Storing..."

—— ot her stuff, incl. 'else

newt ype (Monad n) => MaybeT ma = MaybeT { runMaybeT :: m (Maybe a) }
i nstance Monad m => Monad (MaybeT m where

return MaybeT . return . Just

x >>= f MaybeT $ do maybe_val ue <- runMaybeT x

case maybe_val ue of Not hing -> return Not hi ng
Just val ue -> runMaybeT $ f val ue

i nstance Monad m => MonadPl us (MaybeT m) where...
i nstance MonadTrans MaybeT where |ift = MaybeT . (liftM Just)

get Val i dPassword :: MaybeT 1O String askPassword :: MaybeT 10 ()

get Val i dPassword = askPassword =
do s <- |ift getlLine do lift $ putStrLn "Insert password:"
guard (isValid s) val ue <- get Val i dPasswor d
return s —— val ue <- msum $ repeat getVal i dPassword
lift $ putStrLn "Storing..."

Error ErrorT Either e a m (Ei ther e a)

State StateT s -> (a,s) s -=>m(a,s)

Reader ReaderT r -> a r ->ma

Witer WiterT (a,w m (a, w)

Cont ContT (a=->r1r) —>r (a=>mr) ->mr




