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Conti nuation style passing

nodul e Control . Monad. Cont

newtype Cont r a = Cont { runCont :: (a —>r) —>r }
CPS vypocet, ktery pocita docasny vysledek typu a v CPS vypoctu, ktery nakonec spocita vysledek typur .

mapCont :: (r —=>r) —> Cont r a —> Cont r a
mapCont f m= Cont $ f . runCont m

i nstance Functor (Cont r) where
frmp f m= Cont $ \c -> runCont m(c . f)

i nstance Monad (Cont r) where
return a = Cont ($ a)
m>>=k = Cont $\c -> runCont m$ \a -> runCont (k a) c

square X = X * X
square’ x k = k $ x * X
squar eC x = return $ x * X

runCont (squareC 5) print

cl ass (Monad n) => MonadCont m where

calICC:: ((a->mb) -=> ma) -> ma
cal | CC (cal-with—current—continuation) zavolafunkci, které jako argument preda aktudni pokraCovani.
To umoZniuje prerusit aktualni vypocet a okamzité vrétit hodnotu.

i nstance MonadCont (Cont r) where
callCCf = Cont $\c —> runCont (f (\a -> Cont $\_->c a)) c

return $ x

squareC x * X
calICC $ \k > k $ x * x

squareC x =
-— Returns a string depending on the |length of the name paraneter.
—— If the provided string is enpty, returns an error.
-— O herwi se, returns a wel cone nessage.
what sYour Name :: String —> String
what sYour Nane nane =
(‘runCont‘ id) $ do
response <- callCC $ \exit —> do
val i dat eName nane exit
return $ "Welcone, " ++ nane ++ "!"
return response

val i dat eNane nane exit = do
when (null nane) (exit "You forgot to tell me your nane!")

% Vyjimky pomoci cal | CC
tryCont run handler =
calICC $ \ok —> do
err <—callCC $ \not&k -> do
X <— run not Ck
ok x
handl er err

data Sqgrt Exception = LessThanZero derivi ng Show
sqrtExc n throw = do

when (n < 0) $ throw LessThanZero

return $ sqrt n

main = runCont (tryCont (sqrtExc (-3)) (error . show)) print

Vi ceparanmetrové typové tridy a typové rodi ny
Reknéme, Ze chceme typovou tfidu pro kolekci.
class Col l ection col where
enpty :: col
menber :: ?7?? -> col -> Bool
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#Kolekce mize byt ki ndu* —> *:
class Coll ection col where

enpty :: col elem
menber :: elem -> col el em -> Bool
Funguje dobre, dokud nebudeme chtit mit mnoZinu Gisel reprezentovanou v | nt eger u pomoci bitd,
protoze potomtypenpty :: Integer | nt nedavasmys. Obecné budeme mit problémy s kolekce, které

funguji jenom pro néjake typy.

» Zkusime viceparametrické tfidy:
class Coll ection col elemwhere

enpty :: col Tohle zplsobi kompilagni chybu pfi prvnim pouziti
menber :: elem -> col -> Bool
Jenomze kdyz uvidimeenpty :: col,jakous mame vybrat? Mame mnoho voleb dletypy el em

ReSenim jsou funk¢ni zavislosti:

class Collection col elem| col —-> el emwhere

fronList :: [elen] —-> col
nmenber :: Eq elem => elem -> col -> Bool
instance Eq a => Collection [a] a where
fromist =id
menber = elem
i nstance Col l ection Integer Int where
fromList [] =0
fromlist (h : t) = (shift 1 h) + fronList t
I

menber elemcol = (shift 1 elem.& col) /=0
# Alternativa jsou typové tfidy:
class Collection col where
type Col El em col
fromList :: [ColElemcol] -> col
menber :: Col El emcol -> col -> Bool
instance Eq a => Collection [a] where
type ColElem[a] = a
fromlist =id
menber = el em
i nstance Coll ection Integer where
type Col El em I nteger = Int
fromist [] =0
fromlist (h : t) = (shift 1 h) + fronList t
menber elemcol = (shift 1 elem.& col) /=0

Aritreti ka ponoci funktnich zavislosti a typovych rodin

data Zero = Zero zero = undefined :: One
data Succ a = Succ a
type One = Succ Zero one = undefined :: One
type Two = Succ One two = undefined :: Two
type Three = Succ Two three = undefined :: Three
type Four = Succ Three four = undefined :: Four
type Five = Succ Four five = undefined :: Five
class IsNum n where

showNum :: n->Int
i nstance | sNum Zero where

showhNum _ = 0
instance IsNumn => |IsNum (Succ n) where

showNum _ = 1 + showNum (undefined :: n)

class Plus a b c | a b -> c where
plus :: a ->b —-> ¢
pl us = undefined
instance Plus Zero a a where
instance Plus x ay => Plus (Succ x) a (Succ y) where

class Krat a bc | a b —->c where
krat :: a > b ->c
kr at =undef i ned
instance Krat Zero a Zero where
instance (Krat x ay, Plus y a z) => Krat (Succ x) a z where
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Typplus two threjeSucc (Succ (Succ Two))
showNum $ krat four five vréi 20

 Pomoci typovych rodin to jde podobné:
class Plus a b where
type PlusResult a b
plus :: a -=> b —> PlusResult a b
i nstance Plus Zero a where type PlusResult Zero a = a
i nstance Plus (Succ x) a where type PlusResult (Succ x) a = Succ (PT x a)

class Krat a b where
type KratResult a b
krat :: a —> b —> KratResult a b
i nstance Krat Zero a where type KratResult Zero a = Zero
i nstance Krat (Succ x) a where
type KratResult (Succ x) a = PlusResult a (KratResult x a)




