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Pripomenuti: Reader, Writer, State

Monady Ctenére
newtype Reader r a = Reader {runReader :: r -> a}
((->) 1) (funkce z r)
read-only pristup ke sdilenému kontextu

Monady pisare
newtype Writer w a = Writer {runWriter :: (a, w)}
((,) w) (dvojice s prvni slozkou w)
zapis do sdileného vystupu

Stavova monada
newtype State s a = State {runState :: s -> (a, s)}
ménitelny stav pfedavany mezi vypocty

Pozn.: kli¢ové slovo newtype budeme obdas vynechavat, protoze se nevleze na snimky.
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Pfripomenuti: pomocné funkce

pro pohodInou praci s monadami existuji pomocné funkce. ..

¢étendri: ask a asks, local
pisafi: tell, listen, censor
stav: get, gets, put, modify
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¢étendri: ask a asks, local
pisafi: tell, listen, censor
stav: get, gets, put, modify
... kterym nezalezi na konkrétnim typu monady:
asks :: MonadReader rm => (r -> a) -> m a

m je libovolnd monada, kterad se chova jako Ctenédf z r
(mdZe byt Reader r nebo ((->) 1))
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Pfripomenuti: pomocné funkce

pro pohodInou praci s monadami existuji pomocné funkce. ..
¢étendri: ask a asks, local
pisafi: tell, listen, censor
stav: get, gets, put, modify
... kterym nezalezi na konkrétnim typu monady:
asks :: MonadReader rm => (r -> a) -> m a

m je libovolnd monada, kterad se chova jako Ctenédf z r
(mdZe byt Reader r nebo ((->) 1))

tell :: MonadWriter wm => w -> m ()

m je libovolnd monada, kterd se chova jako pisaf do w
(mize byt Writer w nebo ((,) w))

modify :: MonadState s m => (s -> s) > m ()

m je libovolnd monada, kterd ma ménitelny stav typu s
(miiZe byt State s nebo...?)

Vsimnéte si, ze jsou tfidy parametrisované vice typy (vyzaduje rozsiteni
MultiParamTypeClasses).
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Priklad z minulého cviceni

data

type

eval ::

eval
eval

eval
eval
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Formula = Var String | And Formula Formula
Not Formula | Or Formula Formula

|
deriving (Eq, Ord, Show)

Valuation = Map String Bool
Formula -> Valuation -> Bool
(Var v) = Map.findWithDefault False v
(And x y) = do lhs <- eval x

if not lhs then pure False

else eval y

1iftA2 (||) (eval x) (eval y)
not <$> eval x

Or xy)
(Not x)

tkol: ovéfme lenost Andu a striktnost Oru
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Formula = Var String | And Formula Formula
Not Formula | Or Formula Formula

|
deriving (Eq, Ord, Show)

Valuation = Map String Bool
Formula -> Valuation -> Bool
(Var v) = Map.findWithDefault False v
(And x y) = do lhs <- eval x

if not lhs then pure False

else eval y

1iftA2 (||) (eval x) (eval y)
not <$> eval x

Or xy)
(Not x)

tkol: ovéfme lenost Andu a striktnost Oru

vyuZijeme pisafre do Sum Integer na pocitani krokl vypoctu
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Priklad z minulého tydne: reseni

data

type

eval
eval

eval
eval
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Formula

Valuation
eval ::

(Var v)
(And x y)

[
d

Var String | And Formula Formula
Not Formula | Or Formula Formula

eriving (Eq, Ord, Show)

= Map String Bool

Formula -> Valuation -> (Sum Integer, Bool)

val = tell 1 $> Map.findWithDefault False v val
val = do lhs <- eval x val
tell 1
if not lhs then pure False
else eval y val
tell 1 >> 1iftA2 (||) (eval x val) (eval y val)
tell 1 >> not <$> eval x val

val
val

: nahradime Ctenére pisarem
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Priklad z minulého tydne: reseni

data

type

eval ::

eval
eval

eval
eval
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Formula = Var String | And Formula Formula
Not Formula | Or Formula Formula

|
deriving (Eq, Ord, Show)

Valuation = Map String Bool
Formula -> Valuation -> (Sum Integer, Bool)
(Var v)  val = tell 1 $> Map.findWithDefault False v val
(And x y) val = do lhs <- eval x val

tell 1

if not lhs then pure False

else eval y val

tell 1 >> 1iftA2 (||) (eval x val) (eval y val)
tell 1 >> not <$> eval x val

(0r x y) val
(Not x) val

reseni 1: nahradime Ctenére pisarem

read-only kontext ted musime posilat ru¢né
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Priklad z minulého tydne: reseni

data

type

eval :

eval
eval

eval
eval

Formula = Var String | And Formula Formula
| Not Formula | Or Formula Formula

deriving (Eq, Ord,

Show)

Valuation = Map String Bool

(Var v) val = tell 1 $>
(And x y) val = do lhs <-
tell 1
if not

(0r x y) val = tell 1 >>
(Not x)  val = tell 1 >>

: Formula -> Valuation -> (Sum Integer, Bool)

Map.findWithDefault False v val
eval x val

lhs then pure False

else eval y val
1iftA2 (||) (eval x val) (eval y val)
not <$> eval x val

reseni 1: nahradime Ctenére pisarem

read-only kontext ted musime posilat ru¢né

struktura se pfriliS neménfi, do-blok a liftovani je skoro stejné
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Priklad z minulého tydne: reseni

data

type

eval ::

eval
eval

eval
eval

Formula = Var String | And Formula Formula
| Not Formula | Or Formula Formula

deriving (Eq, Ord,

Show)

Valuation = Map String Bool

(Var v) val = tell 1 $>
(And x y) val = do lhs <-
tell 1
if not

(0r x y) val = tell 1 >>
(Not x)  val = tell 1 >>

Formula -> Valuation -> (Sum Integer, Bool)

Map.findWithDefault False v val
eval x val

lhs then pure False

else eval y val
1iftA2 (||) (eval x val) (eval y val)
not <$> eval x val

reseni 1: nahradime Ctenére pisarem

read-only kontext ted musime posilat ru¢né

struktura se pfriliS neménfi, do-blok a liftovani je skoro stejné

otravné; nemohl by Ctendf a pisaf fungovat zaroven?
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Kombinace monad

do-blok, liftovani apod. nemohou fungovat s kombinaci monad
na pouziti ask a tell zardz ale nepotrebujeme vice monad

stadi instance pro MonadReader i pro MonadWriter zaroven
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Kombinace monad

do-blok, liftovani apod. nemohou fungovat s kombinaci monad
na pouziti ask a tell zardz ale nepotrebujeme vice monad
stadi instance pro MonadReader i pro MonadWriter zaroven

feSeni: napiSeme novou vlastni monadu, kterad se chova jako
Ctendr r i jako pisar w:
newtype RW r w a = RW { runRW :: r -> (w, a) }

zkuste si jako procviceni napsat instance pro Functor,
Applicative a Monad
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ReSeni pomoci RW

newtype RW r w a = RW { runRW :: r -> (w, a) }
. -- instance vynechdny

eval :: Formula -> RW Valuation (Sum Integer) Bool
eval (Var v) = do tell 1

asks $ Map.findWithDefault False v
eval (And x y) = do lhs <- eval x

tell 1

if not lhs then pure False

else eval y

eval (Or x y) = tell 1 >> 1iftA2 (||) (eval x) (eval y)
eval (Not x) = tell 1 >> not <$> eval x

to uz vypada velmi pouzitelné

pocet krokd vyhodnoceni formule:
getSum . fst $ runRW (eval formula) valuation
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Tridy MonadReader a MonadWriter

Nasi monadu staci uz jen naucit Cist a psat. ..

class Monad m => MonadReader r m | m -> rl where

{-# MINIMAL (ask | reader), local #-}

ask rrmr
local :: (r =>r) >ma->ma
reader :: (r -> a) > m a

class (Monoid w, Monad m) => MonadWriter w m | m -> w! where

{-# MINIMAL (writer | tell), listen, pass #-}

writer :: (a,w) > m a

tell irw ->m ()

listen :: ma -> m (a, w)

pass ::m(a, w->w) ->ma

1zapis ... | m => r" znamena, ¥e typ r musi byt lze jednoznaéné odvodit
z typu m (tzv. funkéni zavislost). Vyzaduje rozsiteni FunctionalDependencies.
Psani instanci pak vyzaduje FlexibleInstances.
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Tridy MonadReader a MonadWriter

Nasi monadu staci uz jen naucit Cist a psat. ..

class Monad m => MonadReader r m | m -> rl where

{-# MINIMAL (ask | reader), local #-}

ask rrmr
local :: (r =>r) >ma->ma
reader :: (r -> a) > m a

class (Monoid w, Monad m) => MonadWriter w m | m -> w! where

{-# MINIMAL (writer | tell), listen, pass #-}

writer :: (a,w) > m a

tell irw ->m ()

listen :: ma -> m (a, w)

pass ::m(a, w->w) ->ma

coz je ale hrozné moc prace!

1zépis e e

Psani instanci pak vyzaduje FlexibleInstances.
1BO16: Cviteni 11

| m -> r" znamend, Ze typ r musi byt Ize jednozna¢né odvodit
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Kombinace monad podruhé

predchozi feseni je funkcni, ale ma nékolik vad:
velka vyvojarska rezie — museli jsme napsat pét instanci
kromé otravnosti to zvySuje moznost zaneseni chyby
jiné kombinace musime napsat zase od znovu
chtéli bychom né&jaky prijemnéjsi a obecnéjsi zplisob jak tvorit
monady s vice funkcionalitami
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Kombinace monad podruhé

predchozi feseni je funkcni, ale ma nékolik vad:

velka vyvojarska rezie — museli jsme napsat pét instanci
kromé otravnosti to zvySuje moznost zaneseni chyby
jiné kombinace musime napsat zase od znovu

chtéli bychom né&jaky prijemnéjsi a obecnéjsi zplisob jak tvorit
monady s vice funkcionalitami

myslenka: navrstvit , poskytovatele monadické funkcionality”
na sebe

mohli bychom pak zadefinovat néco jako
type RW r w = AddWriting w (Reader r)
a o zadné instance se nestarat
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Transformatory monad

transformator monad = z monady udéla jinou monadu

pridavad monadickou funkcionalitu k existujici monadé

piiklad: WriterT :: * => (x => %) => (% => %)
WriterT w m a = WriterT {runWriterT :: m (a, w)}
Pozndmka k vyrazivu: monadické transferntery
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Transformatory monad

transformator monad = z monady udéla jinou monadu
pridavad monadickou funkcionalitu k existujici monadé
priklad: WriterT :: * => (¢ => *) => (¥ => *)
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Transformatory monad

transformator monad = z monady udéla jinou monadu
pridavad monadickou funkcionalitu k existujici monadé
priklad: WriterT :: * => (¢ => *) => (¥ => *)
WriterT w m a = WriterT {runWriterT :: m (a, w)}
»pisaridlo” pridavajici moznost logovani
neboli existuji instance
(Monoid w, Monad m) => Monad (WriterT w m)
(Monoid w, Monad m) => MonadWriter w (WriterT w m)
promptLog :: String -> WriterT [String] IO String
promptLog prompt = do putStr prompt
line <- getLine
tell [prompt ++ line]
pure line

Pozndmka k vyrazivu: monadické transferntery
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Transformatory monad

transformator monad = z monady udéla jinou monadu
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WriterT w m a = WriterT {runWriterT :: m (a, w)}
»pisaridlo” pridavajici moznost logovani
neboli existuji instance
(Monoid w, Monad m) => Monad (WriterT w m)
(Monoid w, Monad m) => MonadWriter w (WriterT w m)
promptLog :: String -> WriterT [String] IO String
promptLog prompt = do putStr prompt -- error!
line <- getLine -- error!/
tell [prompt ++ line]
pure line

Pozndmka k vyrazivu: monadické transferntery
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Liftovani

promptLog :: String -> WriterT [String] IO String

promptLog prompt = do putStr prompt -- error!
line <- getLine -- error!
tell [prompt ++ line]
pure line

getLine je typu I0 String, ale potfebujeme, aby byl typu
WriterT [String] IO String
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Liftovani

promptLog :: String -> WriterT [String] IO String

promptLog prompt = do putStr prompt -- error!
line <- getLine -- error!
tell [prompt ++ line]
pure line

getLine je typu I0 String, ale potfebujeme, aby byl typu
WriterT [String] IO String
Transforméatory jsou instancemi typové tfidy MonadTrans

class MonadTrans t where
1ift :: (Monad m) => ma -> tm a
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Liftovani

promptLog :: String -> WriterT [String] IO String

promptLog prompt = do putStr prompt -- error!
line <- getLine -- error!
tell [prompt ++ line]
pure line

getLine je typu I0 String, ale potfebujeme, aby byl typu
WriterT [String] IO String

Transforméatory jsou instancemi typové tfidy MonadTrans

class MonadTrans t where
1ift :: (Monad m) => ma -> tm a

lift z vypocltu v monadé m udéla vypocet v monadé t m.

1B016: Cviceni 11 Jaro 2021 11 /20



Liftovani

promptLog :: String -> WriterT [String] IO String
promptLog prompt = do lift (putStr prompt)

line <- lift getLine

tell [prompt ++ line]

pure line

getLine je typu I0 String, ale potfebujeme, aby byl typu
WriterT [String] IO String

Transforméatory jsou instancemi typové tfidy MonadTrans

class MonadTrans t where
lift :: (Monad m) =>ma -> tm a

lift z vypocltu v monadé m udéla vypocet v monadé t m.
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Transformatory z mt1

Vsechny tfi monady z minula maji svij prilusny transformator:
WriterT w m a = WriterT {runWriterT :: m (a, w)}
ReaderT r m a = ReaderT {runReaderT :: r -> m a}
StateT s m a = StateT {runStateT :: s -> m (a,s)}
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Transformatory z mt1

Vsechny tfi monady z minula maji svij prilusny transformator:
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WriterT {runWriterT :: m (a, w)}

WriterT wm a

ReaderT {runReaderT :: r -> m a}

ReaderT r m a
StateT s m a = StateT {runStateT :: s -> m (a,s)}

analogicky existuji také evalStateT, execWriterT apod.

ve skutecnosti jsou monady z minula definovany podle vzoru:
type Reader r = ReaderT r Identity
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Transformatory z mt1

Vsec
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hny tfi monady z minula maji svij ptilusny transformator:

WriterT w m a = WriterT {runWriterT :: m (a, w)}

ReaderT r m a = ReaderT {runReaderT :: r -> m a}

StateT s m a = StateT {runStateT :: s -> m (a,s)}

analogicky existuji také evalStateT, execWriterT apod.

ve skutecnosti jsou monady z minula definovany podle vzoru:
type Reader r = ReaderT r Identity

existuje i kombinace predchozich transformatori:
RWST r w s m a = RWST {runRWST :: r -> s -> m (a,s,w)}
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Reseni tlohy z minula s transformatory

eval :: Formula -> ReaderT Valuation (Writer (Sum Integer)) Bool
eval (Var v) = do lift $ tell 1

asks $ Map.findWithDefault False v
do lhs <- eval x

lift ¢ tell 1

if not lhs then pure False

else eval y

eval (Or x y) = lift (tell 1) >> 1iftA2 (||) (eval x) (eval y)
eval (Not x) = lift (tell 1) >> not <$> eval x

eval (And x y)

eval' :: Formula -> Valuation -> (Bool, Sum Integer)
eval' f vs = runWriter (runReaderT (eval f) vs)
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Reseni tlohy z minula s transformatory

eval :: Formula -> ReaderT Valuation (Writer (Sum Integer)) Bool
eval (Var v) = do lift $ tell 1

asks $ Map.findWithDefault False v
eval (And x y) = do lhs <- eval x

lift ¢ tell 1

if not lhs then pure False

else eval y

eval (Or x y) = lift (tell 1) >> 1iftA2 (||) (eval x) (eval y)
eval (Not x) = lift (tell 1) >> not <$> eval x

eval' :: Formula -> Valuation -> (Bool, Sum Integer)
eval' f vs = runWriter (runReaderT (eval f) vs)

priddvani 1iftd je krajné neelegantni
vice transformacdnich vrstev znamena vice liftovani

chtéli bychom se obejit bez 1ifti
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Reseni tlohy z minula s transformatory

eval :: Formula -> ReaderT Valuation (Writer (Sum Integer)) Bool
eval (Var v) = do tell 1

asks $ Map.findWithDefault False v
eval (And x y) = do lhs <- eval x

tell 1

if not lhs then pure False

else eval y

eval (Or x y) = tell 1 >> 1iftA2 (||) (eval x) (eval y)
eval (Not x) = tell 1 >> not <$> eval x

eval' :: Formula -> Valuation -> (Bool, Sum Integer)
eval' f vs = runWriter (runReaderT (eval f) vs)

pridavani 1iftd je krajné neelegantni
vice transformacdnich vrstev znamena vice liftovani
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Reseni tlohy z minula s transformatory

eval :: Formula -> ReaderT Valuation (Writer (Sum Integer)) Bool
eval (Var v) = do tell 1

asks $ Map.findWithDefault False v
eval (And x y) = do lhs <- eval x

tell 1

if not lhs then pure False

else eval y

eval (Or x y) = tell 1 >> 1iftA2 (||) (eval x) (eval y)
eval (Not x) = tell 1 >> not <$> eval x

eval' :: Formula -> Valuation -> (Bool, Sum Integer)
eval' f vs = runWriter (runReaderT (eval f) vs)

priddvani 1iftd je krajné neelegantni
vice transformacnich vrstev znamena vice liftovani
chtéli bychom se obejit bez 1ifti

kéd funguje spravné i bez nich!

1B016: Cviceni 11 Jaro 2021 13 /20



Spoluprace transformator(i z mt1
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transformatory z mt1 jsou navrzeny tak, aby se v jejich
kombinacich nemusel pouzivat 1ift

to je umoznéno instancemi jako napf:
(MonadReader r m) => MonadReader r (WriterT w m)
(MonadReader r m) => MonadReader r (StateT s m)

tedy naptiklad pokud transformator obaluje Ctenare, je
vyslednd monada opét ¢tenarem
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Spoluprace transformator(i z mt1

transformatory z mt1 jsou navrzeny tak, aby se v jejich
kombinacich nemusel pouzivat 1ift

to je umoznéno instancemi jako napf:
(MonadReader r m) => MonadReader r (WriterT w m)

(MonadReader r m) => MonadReader r (StateT s m)

tedy naptiklad pokud transformator obaluje Ctenare, je
vyslednd monada opét ¢tenarem

lift je tfeba pouzit, obsahuje-li monada napf. vice ReaderT

bez liftovani se neobjdeme pti praci s I0
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I0 a monadové transformatory

neexistuje zadné I0T, takze I0 musi byt vzdy ,na dné" pod
véemi transformatory?

1To ale neznamen4, e bude nejblize samotnému vysledku vypo&tu.
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neexistuje zadné I0T, takze I0 musi byt vzdy ,na dné" pod
véemi transformatory?

vstupné-vystupni akce pracuji v 10, nikoli v néjakém obecném
MonadIO, takze transforméatory nemohou propagovat samotné
V/V akce jako nap¥. ask v pripadé MonadReader r apod.?
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2Muizete se podivat na balik unliftio, ktery se presné o toto snai.
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vstupné-vystupni akce pracuji v 10, nikoli v néjakém obecném
MonadIO, takze transforméatory nemohou propagovat samotné
V/V akce jako nap¥. ask v pripadé MonadReader r apod.?
mohou ale propagovat zpisob jak spustit V/V akce:

class Monad m => MonadI0 m where
1iftI0 :: I0 a -> m a

1To ale neznamena, Ze bude nejblize samotnému vysledku vypoétu.
2Muizete se podivat na balik unliftio, ktery se presné o toto snai.
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I0 a monadové transformatory

neexistuje zadné I0T, takze I0 musi byt vzdy ,na dné" pod
véemi transformatory?
vstupné-vystupni akce pracuji v 10, nikoli v néjakém obecném
MonadIO, takze transforméatory nemohou propagovat samotné
V/V akce jako nap¥. ask v pripadé MonadReader r apod.?
mohou ale propagovat zpisob jak spustit V/V akce:
class Monad m => MonadIO m where

1iftI0 :: I0 a -> m a
1iftI0 = ,liftovaci zkratka" k I0 vespod:
1iftI0 getLine ~»* lift . --- . lift $ getLine

1To ale neznamena, Ze bude nejblize samotnému vysledku vypoétu.
2Muizete se podivat na balik unliftio, ktery se presné o toto snai.
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Transformator pro osetrovani chyb

vypocCty s vyjimkami: Either e
pFislusny transforméator (z modulu Control.Monad.Except):
ExceptT e m a = ExceptT (m (Either e a))

class (Monad m) => MonadError e m | m -> e where
throwError :: e -> m a
catchError :: ma -> (e =>ma) ->m a
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pFislusny transforméator (z modulu Control.Monad.Except):
ExceptT e m a = ExceptT (m (Either e a))

class (Monad m) => MonadError e m | m -> e where
throwError :: e -> m a
catchError :: ma -> (e =>ma) ->m a
povyseni libovolné Either-akce do tfidy MonadError:

liftEither :: MonadError e m => Either e a -> m a
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Transformator pro osetrovani chyb

vypocCty s vyjimkami: Either e
pFislusny transforméator (z modulu Control.Monad.Except):
ExceptT e m a = ExceptT (m (Either e a))

class (Monad m) => MonadError e m | m -> e where

throwError :: e -> m a

catchError :: ma -> (e -=>ma) ->m a
povyseni libovolné Either-akce do tfidy MonadError:
liftEither :: MonadError e m => Either e a -> m a
neplést se standardni tfidou MonadFail, do niZ se presouva
(v GHC 8.8) z Monad funkce fail :: String -> m a
volanéa pfi nelspésném pattern-matchingu v do-bloku
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Transformator pro osetrovani chyb

vypocCty s vyjimkami: Either e
pFislusny transforméator (z modulu Control.Monad.Except):
ExceptT e m a = ExceptT (m (Either e a))

class (Monad m) => MonadError e m | m -> e where

throwError :: e -> m a

catchError :: ma -> (e -=>ma) ->m a
povyseni libovolné Either-akce do tfidy MonadError:
liftEither :: MonadError e m => Either e a -> m a
neplést se standardni tfidou MonadFail, do niZ se presouva
(v GHC 8.8) z Monad funkce fail :: String -> m a
volanéa pfi nelspésném pattern-matchingu v do-bloku

MaybeT existuje, ale samo o sobé neposkytuje funkcionalitu
pro oSetfovani chyb (tj. nepfinasi instanci MonadError)
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Poradi skladani transformatori |

newtype ReaderT r m a

newtype WriterT wm a

ReaderT {runReaderT :: r -> m a}

WriterT {runWriterT :: m (a, w)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (Writer w) a VS.
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Poradi skladani transformatori |

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype WriterT w m a = WriterT {runWriterT :: m (a, w)}
Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (Writer w) a VS. WriterT w (Reader r) a

4t

zapomeneme ,,zbyte¢né" konstruktory
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newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype WriterT w m a = WriterT {runWriterT :: m (a, w)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (Writer w) a Vs. WriterT w (Reader r) a
zapomeneme ,,zbyte¢né" konstruktory
r -> Writer w a VS. Reader r (a, w)
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Poradi skladani transformatori |

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype WriterT w m a = WriterT {runWriterT :: m (a, w)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (Writer w) a Vs. WriterT w (Reader r) a
zapomeneme ,,zbyte¢né" konstruktory

r -> Writer w a VS. Reader r (a, w)

r -> (a, w) = r > (a, w)
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Poradi skladani transformatori |

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype WriterT w m a = WriterT {runWriterT :: m (a, w)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (Writer w) a VS. WriterT w (Reader r) a

4t

zapomeneme ,,zbyte¢né" konstruktory

r -> Writer w a VS. Reader r (a, w)
r > (a, w)

r > (a, w) =

ReaderT a WriterT miZeme prohodit

lisSi se pak jen poradi jejich vyhodnoceni:

runWriter.flip runReaderT c flip runReader c.runWriterT
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Poradi skladani transformatora Il

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype StateT s m a = StateT {runStateT :: s ->m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (State s) a VS. StateT s (Reader r) a
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Poradi skladani transformatora Il

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype StateT s m a = StateT {runStateT :: s ->m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (State s) a VS. StateT s (Reader r) a
r -> State s a s -> Reader r (a, s)
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Poradi skladani transformatora Il

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype StateT s m a = StateT {runStateT :: s ->m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (State s) a VS. StateT s (Reader r) a
r -> State s a s -> Reader r (a, s)
r > s -> (a, s) s >r —> (a, s)

1
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Poradi skladani transformatora Il

newtype ReaderT r m a = ReaderT {runReaderT :: r -> m a}

newtype StateT s m a = StateT {runStateT :: s ->m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ReaderT r (State s) a VS. StateT s (Reader r) a
r -> State s a s -> Reader r (a, s)
r > s -> (a, s) ~ s >r —> (a, s)

ReaderT a StateT nekomutuji, ale lisi se jen poradim parametr(
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Poradi skladani transformatora |

newtype ExceptT e m a = ExceptT (m (Either e a))

newtype StateT s m a = StateT {runStateT :: s -> m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ExceptT e (State s) a Vs. StateT s (Either e) a
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Poradi skladani transformatora |

newtype ExceptT e m a = ExceptT (m (Either e a))

newtype StateT s m a = StateT {runStateT :: s -> m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ExceptT e (State s) a Vs. StateT s (Either e) a
State s (Either e a) s -> Either e (a, s)
s —> (Either e a, s) o s -> Either e (a, s)
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Poradi skladani transformatora |

newtype ExceptT e m a = ExceptT (m (Either e a))

newtype StateT s m a = StateT {runStateT :: s -> m (a, s)}

Jaky je rozdil mezi nasledujici dvojici monad?

ExceptT e (State s) a Vs. StateT s (Either e) a
State s (Either e a) s -> Either e (a, s)
s —> (Either e a, s) o s -> Either e (a, s)

ExceptT a StateT nekomutuji

lisSi se v tom, jestli pfi chybé zlstane stav platny
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A to je vse

Transformatory monad — shrnuti
monadické funkce (ask, tell apod.) jsou poskytovany tfidami
transformator pfida novou instanci k existujici monadé

transformator prebira instance spodni monady
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Kam dal?
Zajimavé monady k zamysleni
Cont, Tardis

Freer monads (hezky dvod zde)
dlazdivy spravce oken xmonad

IAO14 Advanced Functional Programming

vystavéni Haskellu z A-kalkulu
GADT (generalisované algebraické datové typy)
zavislé typy

1B016: Cviceni 11 Jaro 2021 20 / 20


https://hackage.haskell.org/package/mtl-2.2.1/docs/Control-Monad-Cont.html
https://hackage.haskell.org/package/tardis-0.4.1.0/docs/Control-Monad-Tardis.html
https://captjakk.com/posts/2019-05-12-practical-intro-eff.html
https://xmonad.org/documentation.html
functionaljobs.com

A to je vse

Transformatory monad — shrnuti

monadické funkce (ask, tell apod.) jsou poskytovany tfidami

transformator pfida novou instanci k existujici monadé
transformator prebira instance spodni monady
Kam dal?
Zajimavé monady k zamysleni
Cont, Tardis

Freer monads (hezky dvod zde)
dlazdivy spravce oken xmonad

IAO14 Advanced Functional Programming
vystavéni Haskellu z A-kalkulu
GADT (generalisované algebraické datové typy)
zavislé typy

Chcete se Haskellem zivit?

functionaljobs.com
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