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[Nnan nekyunm

@ Monaga Reader: 4TeHne n3 oKpyxxeHus
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Monaga Reader / Environment

BbluncneHune, gonyckatouiee YTeHNE 3HAYEHWNIA N3 Pa3AeNsieMOro
OKPY>XeHUs1.

instance Monad ((->) r) where

--return i a -> (r -> a)
return x = \_ -> x

--(>>=) it (r ->a) -> (a -> (r -> b)) -> (r -> b)
m>=k = \e ->k (me) e

@ return — NPOCTO UFHOPUPYET OKPY>KEHUE;

@ (>>=) — nepefaér nosly4eHHOE OKpY>KeHune B 06a BbIYMCIEHUS.

GHCi> do {a <- (©2); b <- (*5); return (a + b)} $ 3
24
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Twn n MoHaga Reader

[ns 6onblueli yHMBEpPCaNbLHOCTU BBOASAT TUM

newtype Reader r a = Reader { runReader :: r -> a } ’

Ha camom pgene tun Reader r a onpefenéH no-gpyromy, Ham
WHTepeceH NybnnyHblli nHTepdeiic ero cbopkn u pasbopku:

reader :: (r -> a) -> Reader r a
runReader :: Reader r a -> r -> a

instance Monad (Reader r) where

return x = reader $ \e -> x
m >>=k = reader $ \e -> let v = runReader m e
in runReader (k v) e
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[lpuMep MOHabl Reader

MpocTeiiwunii Reader, BbINOAHSAOLWNUA BbIYUCIEHUS B OKPY>XXEHUN
Tnna Int

simpleReader :: Reader Int String
simpleReader = reader (\e -> "Environment is " ++ show e)

*Fp10> runReader simpleReader 42
"Environment is 42"
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®yHKuns ask :: Reader r r BO3BpAaLLAET OKpYXeHue

type User = String
type Password = String
type UsersTable = [(User,Password)]

pwds :: UsersTable
pwds = [("Bill","123"),("Ann","qwerty"), ("John","2sRq8P")]

firstUser :: Reader UsersTable User
firstUser = do
e <- ask

return $ fst (head e)

*Fpl10> runReader firstUser pwds
IlBillll
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®yHkuua asks :: (r -> a) -> Reader r a BO3BpaLyaeT
PE3Y/ILTAT BLINOJIHEHNS (DYHKLMU HaL OKPY>KEHUEM

getPwdLen :: User -> Reader UsersTable Int
getPwdLen person = do

mbPwd <- asks $ lookup person

let mblen = fmap length mbPwd

let len = fromMaybe (-1) mbLen

return len

*Fp10> runReader (getPwdLen "Ann") pwds
6

*Fp10> runReader (getPwdLen "Ann") []
-1
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DyHKUNS Tocal

®yHkuns local :: (r -> r) -> Reader r a -> Reader r a
NO3BOJISIET JIOKAJIbHO MOAMMULMPOBATL OKPY>KEHMNE

usersCount :: Reader UsersTable Int
usersCount = asks length

localTest :: Reader UsersTable (Int,Int)
localTest = do
countl <- usersCount
count2 <- local (("Mike","1"):) usersCount
return (countl, count2)

*Fp10> runReader localTest pwds
(3,4)

*Fp10> runReader localTest []
(0,1)
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[Nnan nekyunm

© Monaga Writer: 3anuck B or
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MoHaga writer

Bbl‘-II/ICJ'IEHVIe, ponyckatouiee 3annucb B Or.

newtype Writer w a = Writer { runWriter :: (a, w) }
writer :: (a, w) -> Writer w a
runWriter :: Writer w a -> (a, w)

KoHTekcT Monoid obecneynBaeT nosHOLEHHOE KOHCTPYMpOBaHue
Jora.

instance (Monoid w) => Monad (Writer w) where
return x = writer (x, mempty)
m >>=k = let (x,u) = runWriter m
(y,v) = runWriter $ k x
in writer (y, u ‘mappend‘ v)
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3anycK BbIYWC/IEHU B MOHAJE Writer

Ectb ABa cnocoba 3anyCTNUTb Bbl4NCNEHNE

runWriter :: Writer w a -> (a, w)

execWriter :: Writer wa ->w

[MpocTeiiwmne npumepsi:

Ceccns GHCi
*Fp10> runWriter (return 3 :: Writer String Int)
(3, n ll)

*Fp10> runWriter (return 3 :: Writer (Sum Int) Int)
(3,Sum {getSum = 0})

*Fp10> execWriter (return 3 :: Writer (Product Int) Int)
Product {getProduct = 1}
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MoHaga Writer: paclUMpPeHHbI NprMep

baza OaHHbIX ONA NHTEPHET-Mara3nHa <(OBOLLI'I/I—CDpyKTbI)>.

type Vegetable = String

type Price = Double

type Qty = Double

type Cost = Double

type PriceList = [(Vegetable,Price)]

prices :: Pricelist

prices = [("Potato",13),("Tomato",55), ("Apple",48)]
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®OyHkymsa tell :: Monoid w => w -> Writer w () noseosser
3343aTb BbIBOA

addVegetable :: Vegetable -> Qty
-> Writer (Sum Cost) (Vegetable, Price)
addVegetable veg qty = do
let pr = fromMaybe O $ lookup veg prices
let cost = qty * pr
tell $ Sum cost
return (veg, pr)

*Fp10> runWriter $ addVegetable "Apple" 100
(("Apple",48.0),Sum {getSum = 4800.0})
*Fp10> runWriter $ addVegetable "Pear" 100
(("Pear",0.0),Sum {getSum = 0.0})
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lcnonb3yem addvegetable

myCartO = do
x1 <- addVegetable "Potato" 3.5
x2 <- addVegetable "Tomato" 1.0
x3 <- addVegetable "AGRH!!" 1.6
return [x1,x2,x3]

CyMMapHasi CTOMMOCTb KOMUTCS €33 KagpoM»:

*Fpl10> runWriter myCartO
([("Potato",13.0), ("Tomato",55.0), ("AGRH!!",0.0)],
Sum {getSum = 100.5})
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PyHKUNS listen

Ecnm xoTum 3HaTb NPOMEXYTOYHbIE CTOMMOCTU, UCMOJIb3YyEM
listen :: Monoid w => Writer w a -> Writer w (a, w)

myCartl = do
xl <- listen $ addVegetable "Potato" 3.5
x2 <- listen $ addVegetable "Tomato" 1.0
x3 <- listen $ addVegetable "AGRH!!" 1.6
return [x1,x2,x3]

Ceccusa GHCi

*Fp10> runWriter myCartl

([(("Potato",13.0) ,Sum {getSum = 45.5}), (("Tomato",55.0),
Sum {getSum = 55.03}), (("AGRH!!",0.0),Sum {getSum = 0.0})],
Sum {getSum = 100.5})

Il
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PyHKUNS 1istens

EcTtb Bonee rubkas anbtepHaTusa

listens :: Monoid w => (w -> b) -> Writer w a -> Writer w (a, b)

myCartl’ = do
x1 <- listens getSum $ addVegetable "Potato" 3.5
x2 <- listens getSum $ addVegetable "Tomato" 1.0
x3 <- listens getSum $ addVegetable "AGRH!!" 1.6
return [x1,x2,x3]

Ceccusa GHCi

*Fpl10> runWriter myCartl’
([(("Potato",13.0),45.5), (("Tomato",55.0),55.0),
(("AGRH!!",0.0),0.0)],Sum {getSum = 100.5})
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PYHKUNS censor

[ns mogudukaumm nora ncnosibsyem
censor :: Monoid w => (w -> w) -> Writer w a -> Writer w a

myCart0’ = censor (discount 10) myCartO

discount proc (Sum x) = Sum $ if x < 100 then x
else x * (100 - proc) / 100

*Fpl10> execWriter myCartO
Sum {getSum = 100.5%}
*Fpl10> execWriter myCartO’
Sum {getSum = 90.45}
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[Nnan nekyunm

© Monana state: nsmensemoe coctosHme
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Motnaga state

Bbl‘-IVICJ'IeHVIe,I'IO3BOJ'I$|IOLIJ,ee pa6OTaTb C NBMEHAEMbIM COCTOAHUNEM.

newtype State s a = State { runState :: s -> (a,s) }
state :: (s -> (a,s)) -> State s a
runState :: State s a -> s -> (a,s)

instance Monad (State s) where
return x state $ \st -> (x,st)
m >>= k state $§ \st -> let (x,st’) = runState m st
m’ =k x
in runState m’ st’

return ynakoBbIBaeT 3HauYeHne B (OYHKLMNIO, HE MEHSIIOLLYIO
cocTosiHue. (>>=) nepenaér «obHOBMEHHOEY MNEpPBbLIM
BbIYVCIEHNEM COCTOSIHWE BO BTOPOE BblYMC/IEHME.
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MoHagza state: 3anycK BbI4UCAEHNI

Momumo napbl, B BbIHNCAEHNN C COCTOAHNEM MOXXHO MOJNYHUTb
nmbo TONBLKO UTOroBOE COCTOAHNE, nMbo TONBKO UTOroBoOe
3HAYE€HHWNE BbIYNCNEHNA!

runState :: State s a -> s -> (a,s)
execState :: State s a -> s -> s
evalState :: State s a -> s -> a

Ceccunsa GHCi

*Fp10> runState (return 3 :: State String Int) "Hi, State!"
(3,"Hi, State!")

*Fp10> execState (return 3 :: State String Int) "Hi, State!!
"Hi, State!"
*Fp10> evalState (return 3 :: State String Int) "Hi, State!
3
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MoHaga state: pyHKLMU

CneymanbHble yHKUMM a5 paboTbl C COCTOSHNEM

get :: State s s
get = gstate $ \s -> (s,s)
put :: s -> State s O
put s = state $ \_ -> (Q,s)
modify it (s -> s) -> State s O
modify £ = do s <- get

put (£ s)
gets it (s -> a) -> State s a
gets £ = do s <- get

return (f s)
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MoHaga state: NpuMepsl

tick :: State Int Int

tick = do n <- get
put (n+1)
return n

Ceccunsa GHCi

*Fpl10> runState tick 3
(3,4)

succ’ :: Int -> Int
succ’ n = execState tick n

plus :: Int -> Int -> Int
plus n x = execState (sequence $ replicate n tick) x

v
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[NonesHble dpyHKLMM

plus :: Int -> Int -> Int
plus n x = execState (sequence $ replicate n tick) x

KoHCTpykuus sequence . replicate n BCTPe4aeTCsl JOBOJBHO
4acTo, no3ToMy B Control.Monad onpegeneHo

replicateM :: (Monad m) => Int -> m a -> m [a]
replicateM n = sequence . replicate n

Torpa

plus’ :: Int -> Int -> Int

plus’ n x = execState (replicateM n tick) x

Henunc Hukonaesny Mockeunx CraHpgapTHble MOHagbl



Hpyrue nHCTpyMeHTbI Aast paboTbl C COCTOSAHVEM

@ State 3TO 4ymcTasi PYHKLMOHANBHAS KOHCTPYKLUSI.

@ MoHapa ST no3gosisieT S0KaNibHO pa60TaTb C HacTosALWNM
n3MeHsieMbIM cocTosiHueM. VimeeTcs ynobHblii
BCMOMOraTesbHbIA CCbINOYHbIN Tun STRef. JlokanbHOCTb
obecne4ymBaeTcs TUNOM BTOPOro paHra

runST :: (forall s. ST s a) -> a

@ IORef 3TO STRef 6e3 NOKANBLHOCTU U COOTBETCTBYHOLNX
rapaHTuii 6esonacHocTu.

@ MVar 310 IORef C 6J10KVIpOBKaMI/I, nogaep>xueatownmm
KOHKYPEHTHbIA [OCTYyn.

@ TVar 3TO N3MEHsiEMble SHENKN NaMsTn B pamkax STM
(Software transactional memory).
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[Nnan nekyunm

e MoHaga I0: BBOA-BbIBOA,
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[Mpobnema BBOAA-BLIBOAA

B uncTbix si3bikax, rae 3HaveHne pyHKUUN 3aBUCUT TOJBKO OT eé
napamMeTpoB, BBOA-BbIBOA NpeacTaBasieT coboit npobnemy.
DyHKuKnSA

getCharFromConsole :: Char }

BCErga JOJHKHA BO3BPaLLaTh OfHO U To xe!
Kak ¢ atum cnpasutbcs?
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[Mpobnema BBOAA-BLIBOAA

B uncTbix si3bikax, rae 3HaveHne pyHKUUN 3aBUCUT TOJBKO OT eé
napamMeTpoB, BBOA-BbIBOA NpeacTaBasieT coboit npobnemy.
DyHKuKnSA

getCharFromConsole :: Char }

BCErga JOJHKHA BO3BPaLLaTh OfHO U To xe!
Kak ¢ atum cnpasutbcs?

getCharFromConsole :: RealWorld -> (RealWorld, Char) ’

Mpn aTom gocTyn K 3HaYeHusiM Tuna RealWorld JO/KEH ObITh
OrpaHMNyYeH.

Henunc Hukonaesny Mockeunn CraHpapTHble MOHagb!



Twun 10

@ 3HadeHune Tvna I0 — 3TO BbIYUC/IEHUE, KOTOPOE Npw
BbINOJIHEHNN MOXXET OCYLLEeCTBASAThH AENCTBNE BBOAA-BbIBOAA.

o Peannsaunsi 8 GHC (HeoduumanbHo, ynpouyeHo (#), MeHsieTcs
OT BEpCUM K BEpCUM)

newtype I0 a = I0 (RealWorld -> (RealWorld, a))

@ [lpo Tun RealWorld B AOKYMeHTauun ckasaHo «deeply
magical», OH He SKCNOPTUPYETCA N3 MOAYAS, NMO3TOMY
NPOrpaMMUCT He UMEET K HeMy OCTyna.

@ I/l 370 04eHb XOpOLWO, MOCKO/bKY OAUH 1 TOT ke RealWorld
HeNb3s1 UCMNOJSb30BaTb ABa pasal

@ EanHcTBeHHbIN cnocob BhINONHUTL AelicTBME BBOAA-BbIBOAA —
CBsA3aTb ero ¢ pyHKUMel main nporpaMmmbl.
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hAOHaAa I0. HEOOCTYMHbIE BHYTPEHHOCTN

newtype I0 a = I0 (RealWorld -> (RealWorld, a))

unI0 :: I0 a -> RealWorld -> (RealWorld, a)
unI0 (I0 a) = a

instance Monad I0 where
return x = 10 $ \w -> (w, x)

(>>=) (I0m) k=10 $
\w -> case m w of (new_w, a) -> unIO (k a) new_w

rapaHTmm, KOTOpPbI€ AOJI>KHbI BbIMONTHATbLCA:

@ [NobouHbie adhdhekTbl MPONCXOAST B 3a4aHHOM MOPSIAKE.

o [lobouHbili adbchbekT Kaxaoro AelicTBMSI NPOUCXOAUT OAUH pas.

Henunc Hukonaesny Mockeunx CraHpgapTHble MOHagbl



OcHoBHble PYHKLMN KOHCOIBHOMO BBOZA-BbIBOAA

@ Beog:
getChar :: I0 Char
getLine :: I0 String
getContents :: I0 String

@ Buieog:
putChar :: Char -> I0 ()
putStr, putStrLn :: String -> I0 ()
print :: Show a => a -> I0 ()

o Beop-BbiBOA:

interact :: (String -> String) -> I0 ()
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[lpumep BBOAA-BLIBOAA

main = do
putStrLn "What is your name?"
name <- getLine
putStrln $ "Nice to meet you, " ++ name ++ "!"

Kakoi Tun nmeeT main?
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[lpumep BBOAA-BLIBOAA

main = do
putStrLn "What is your name?"
name <- getLine
putStrln $ "Nice to meet you, " ++ name ++ "!"

Kakoi Tun nmeeT main?
[Mopckaska:

main =
putStrLn "What is your name?" >>
getLine >>= \name ->
putStrLn $ "Nice to meet you, " ++ name ++ "I

Henunc Hukonaesny Mockeunn CraHpgapTHble MOHagb!



VYCTpolicTBO getLine

Kak, umes getChar, caenatb getline?

getLine’ :: IO String
getLine’ = do
c <- getChar
if ¢ == ’\n’ then
return []
else do
cs <- getline’
return (c:cs)

B if...then...else KOHCTPYKLMN NOBTOPHbLI BbI30B do
HeobxoanM (Hanpumep, n3 coobparkeHuit TUnM3aumn).
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VYCTpolicTBO putStr

Kak, nmes putChar, caenaTtb putStr?

putStr’ :: String -> I0 O
putStr’ [] = return ()
putStr’ (x:xs) putChar x >> putStr’ xs

MoxHo BblgennTh 0bwuii WwabnoH cBEPTKK

sequence_ :: (Foldable t, Monad m) => t (m a) ->m ()
sequence_ = foldr (>>) (return ()

Torpa

putStr’’ :: String -> I0 ()

putStr’’ = sequence_ . map putChar
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VcTpoiicTBO putstr (2)

Peannsauuns
putStr’’> :: String -> I0 ()
putStr’’ = sequence_ . map putChar

TOXe cofepXuT oboblyaemblii wabnox. Mimeetcs

mapM_ :: (Foldable t, Monad m) => (a ->m b) ->t a ->m ()
mapM_ £ = sequence_ . fmap f

WNcnonb3ys e€, nony4um

putStr’’’ :: String -> I0 (O
putStr’’’ = mapM_ putChar

Henunc Hukonaesny Mockeunn CraHpgapTHble MOHagb!



[NonesHble dpyHKLMM

Ectb bonee «nosHoBecHble» aHanorn sequence_ ¥ mapM_

sequence :: (Traversable t, Monad m) => t (m a) -> m (t a)
sequence = sequenceA

mapM :: (Traversable t, Monad m) => (a ->m b) -> t a -> m (t b)
mapM f = sequence . fmap f -- traverse

| A

Ceccunsa GHCi

*Fpl10> mapM_ putChar "Hello"
Hello*Fp10> mapM putChar "Hello"
Hello[(), 0, 0,0, 0]l

Henunc Hukonaesny Mockeux CraHpgapTHble MOHagb!



