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Modul Eval 3

Pridame oSetfeni chyb. Da se k tomu pouzit tfidaMonadPl us. Tazavadi funkce
cl ass Monad m => MonadPl us m where

nplus :: ma -> ma -> ma

negero :: ma
Interpretace npl us dle monady, napriklad
1) pokud prvni vétev selZe, zkus druhou (nés pfipad, Maybe)
2) vyzkousej obé vétve (Li st)
Funkce nzer o musi vracet neutralni prvek pro npl us tak, aby platilo
& nrero ‘mplus’ m == m‘nplus’ nzero == m
Neékdy je pozadavkl jesté vice, hlavnénzero >>= f == v >> nzero == nzero.
data Result = Chyba (Maybe String) | Hodnota x
i nstance MonadPl us Result where

Hodnota x ‘ nplus' _ = Hodnota X

Chyba _  ‘nplus‘ druha = druha

nzero = Chyba Not hi ng

eval :: (Monad m MonadPlus m) => Expr -> m | nteger

eval (Try el e2) = eval el ‘nplus’ eval e2

Modul Eval 4
Pridame ohodnoceni proménnych
data Wypocet x = V {unV :: Values -> Result x}
i nstance Monad VWypocet where
Vv>=f =V (\o ->v o >=\x —>unV (f x) o)
return x =V (\_ —=>return x)
fail ch =V (\_ -> fail ch)

get :: Vypocet Val ues runVypocet :: Vypocet x —-> Values -> Result x
get = V (\vals -> return val s) runVypocet (V vyp) vals = vyp vals

eval : : Expr —>VWpocet | nteger
evéi'(Var s) = do ohodnoceni <- get
case | ookup s ohodnoceni of
Just x => return x
Not hing —> fail ("Neznama pronmenna " ++ S)

Modul Eval 5
Pridame zménu proménnych
data Vypocet s x = V {unV :: Values —> Result (x, Values)}
i nstance Monad (VWypocet s) where
Vv>=f =V (\ol ->v ol >>=\(b, 02) -> unV (f b) 02)
return x =V (\o —> return (x, 0)))
fail ch = V (\_ -> fail ch)

get :: VWypocet o0 0 put :: Vypocet o ()
get =V (\o —>return (o0, 0)) put o =V (\_ —>return ((), 0))
eval :: => Expr —> Vypocet |nteger

evéi'(Assign s e) =dor <-eval e
ohodnoceni <- get
put (update ohodnoceni s r)

return r
update :: Values —> Variable —> Integer -> Val ues
update [] SV = [(s,Vv)]
update ((s1,vl):t) s v | s ==s1 = (s,v) : t
| otherwise = (sl1l, vl) : update t s v
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Cont r ol . Monad

cl ass Functor f where

frap :: (a —>b) >f a->f b
Funktor by mél splfiovat

& fmap id == id

* fmap (f g == fmp f fmap g

i nstance Functor []
i nstance Monad [] Maybe (Either
i nstance Monad Maybe where
(Just x) >>= k k x
Not hing >>= k Not hi ng
return Just
fail s Not hi ng

cl ass Monad m => MonadPl us m where
nplus :: ma -> ma -> ma
negero :: ma
i nstance MonadPl us []
i nstance MbnadPl us Maybe
neero
Not hi ng ‘ mpl us' ys
‘nmpl us‘ ys

Monad m=> (al ->r) -> ma
Monad m=> (al -> a2 ->r)

Maybe STM
wher e
Not hi ng
ys
XS

i\/bnad m
Monad
MonadPI

=> Bool -> m ()
m => Bool -> m ()
us m=> Bool -> m ()

Monad m
: Monad m=> (a —> mb)
Monad m=> [a] -> (a -> mb)
1 Monad m => [ a]
sequence :: Monad m=> [m a]
sequence_ :: Mmnad m=> [m a]
(=<<) Monad m=> (a -> mb)
(>=>) Monad m => (a -> mb)
(<=<x) Monad m=> (b -> mc)
forever Monad m=> ma -> mb
void :: Functor f =>f a > f ()

=> (a > mb) -> [a]

join ::
nmsum : :
nfilter ::
filterM:: Monad m=> (a —-> m Bool)
mapAndUnzi pM :: Monad m=> (a -> m(
ZipWthM:: Monad m=> (a -=> b -=> m
Zi pWthM_ ::
foldM:: Monad m=> (a -> b -> m a)
foldM_ :: Monad m=> (a -=> b -> m a)
replicateM:: Monad m => |nt
replicateM :: Mnad m=> Int

Monad m=> m(ma) -> ma
MonadPlus m=>[ma] -> ma

—> [ 4]

-> (a -> mb)
-> m [ a]
=>m ()
->ma ->mb
-> (b => mgc¢)
-> (a => mb)

MonadPl us m => (a —> Bool)

(Array i) Maybe ((,)
e) ((—>)

1

-> m|[b
_>m(

- [
b,
9)

Monad m=> (a —=> b => mc)

-> a

> a —> [Db]
-> ma —> m][a]
> ma —-> m/()

a)
r)

-> ma

al

c))

-> [a]

—->
->

cl ass Monad m where

(>>=) ma -> (a —>mb) -=>mb
return :: a —> ma

fail String -=> ma

(>>) o ma -—>mb ->mb

f >g=1f >=\_ ->g¢g

Either a) ((->) r) 10OSTM (ST s) Id

(
| O STM (ST s)
i nstance Monad [] where
m >>= Kk concat (map k m
return x [ X]
fail s []

i nstance MbnadPI wher e

neero = []
nplus = (++)

us []

-> mr
-> mal
Monad m=> (al -> a2 -> a3 ->r)
-> m ()

=>m ()

-> ma2 > mr

-> mal > ma2 > ma3 > mr

]
)
]
)

-> a
-> a

—> mc
-> m°c

-> ma

-> m[a]

-> [a] => m ([b],
—> [b] -> m[c]
=> [b] => m ()
-> ma

-> m ()

[c])

[a]
[ b]




