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NMnaH nekuunn

e MoOHaaa 10



NMpobOnema BBOAOA-BbIBOAOA

B 4nNCTbIX A3blkaX, rae 3Ha4dyeHne pyHKUNUN 3aBUCUT TONbKO OT
eé napaMeTpoB, BBOA-BbIBOA NpeactTaBnseT cobown npobnemy.
DyHKUNA

getCharFromConsole :: Char
BCerga AOJIXXHa BO3BpawaTb OAHO M TO el

PeweHne:

getCharFromConsole :: World -> (Char, World)

[MTpn 3TOM AOCTYN K 3HAYEHUAM TUNa World AOJSIXKEH ObITb Orpa-
HUYEH.



Twuyn 10

3Ha4YeHne TUna 10 — 3TO BblYUCAEHNE, KOTOPOE NMPU BbINOJHEHUN
OCYLLIECTBASAET HEKOTOPLIV BBOA-BbIBOA,.

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

data RealWorld :: =*

Twn, Npo KOTOPbLIV B AOKYMEHTauUUM CcKkalaHO «deeply magical»

)

EANHCTBEHHbLIVW cnocob BbINONHUTL AeliCTBME BBO4A-BbIBOAA —
CBA3aTb ero ¢ PyHKUMEN main MPOrpPaMMbl.



MoHapna 10

instance Monad I0 where
return :: a -> I0 a
(>>=) :: I0a ->(a->I0Db) ->100D

Peann3aunsa He Ba>kHa! BaXkHbl rapaHTun, KOTOPble OHa AOJIXKHA
0aBaThb:

» [TO6OYHbIN PP EKT Ka>kaAoro AencTBUSA NPONCXoanT OANH pa3.

» [10604YHble ahdeKTbl AENCTBUN NPONCXOAAT B 3a4aHHOM MNO-
pAaKe.



OCHOBHbIe (PYHKLIMN KOHCOJIbLHOIro BBOAA-BbiBOAA

BBoA:

getChar :: I0 Char
getLine :: I0 String
getContents :: I0 String
BbiBOA!:

putChar :: Char -> I0 Q)
putStr :: String -> I0 O
putStrLn :: String -> I0 O

print :: Show a => a -> I0 Q)



NMpnmep BBOOA-BbIBOAA

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

Kakoi Tun mMmeeT main?



Mpumep (2)

KaK nMes getChar CAEMATb getLine?

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

B if...then...else KOHCTPYKLUWMN MOBTOPHbLIN Bbl30OB do HEOOBXOAMNM!



Mpumep (3)

sequence_ :: Monad m => [m a] ->m ()

sequence_ = foldr (>>) (return ()

putStr’ :: String -> I0 ()

putStr’ = sequence_ . map putChar

mapM_ :: Monad m => (a ->m b) -> [a] ->m ()
mapM_ f = sequence_ . map f

putStr’? :: String -> I0 (O

putStr’’ = mapM_ putChar

EcTb 60nee «NONHOBECHbLIEY» aHaNorun

sequence :: Monad m => [m a] -> m [a]
mapM :: Monad m => (a -> m b) -> [a] -> m [b]
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MoOHa4a Reader

NMnaH nekuunn
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MoHana Rreader (Environment)

BbluncneHne, onyckKaroLllee YTeHNe 3HAa4YEHNW U3 pa3aenseMmoro
OKPY>XEHUA.

instance Monad ((->) r) where
return x = \_ -> X
m>=k =\e ->k (me) e

return :: a -> (r -> a) — MNPOCTO UTHOPUPYET OKPYXXEHUE,
(>>=) :: (r ->a) -> (a -> (r -> b)) -> (r -> b) — NEPEAAET NONYYHEH-
HOEe OKpy>XeHune B 0b6a BblYUCNIEHUA.

dna 6éonbluen obWHOCTM BBOAAT TUM

newtype Reader r a = Reader { runReader :: (r -> a) }
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MoOHaOa Reader (2)

Ha camMoM aene TUN Reader r a ONpeaenéH no-gpyromy, Ham WH-
TepeceH NybanyHbIin nHTepdenc ero c6opkn n palbopku:

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

instance Monad (Reader r) where

return x = reader $ \e -> x
mv >>= k = reader $ \e -> let v = runReader mv e
in runReader (k v) e

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

*Fp09> runReader simpleReader 42
"Environment is 42"
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MoOHaOa Reader (3)

DPYHKUMNSA ask :: Reader r r BO3BPALLLAET OKPY>XKEHNe
*Fp09> runReader ask "Hello!"
"Hello!"

type User = String

type Password = String

type UsersTable = [(User,Password)]

pwds :: UsersTable

pwds = [("Bill","123456"),("Ann","qwerty"), ("John","2sRqf78P")]

firstUser :: Reader UsersTable String
firstUser = do

e <- ask

return $ fst (head e)

*Fp09> runReader firstUser pwds
llBillll
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MoHana Reader (4)

MDYHKUNSA asks :: (r -> a) -> Reader r a BO3BpPALLAET pe3ynbTaT Bbl-
NONTHEHUA DYHKUMN 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

*Fp09> runReader (getPwdLen "Ann") pwds
6

*Fp09> runReader (getPwdLen "Ann") []
-1
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MoHaaa Reader (5)

DYHKUNA local :: (r -> r) -> Reader r a -> Reader r a MO3BOJIAET NO-
KAaJIbHO MOANMDUNUNPOBATL OKPY>XKEHNE

usersCount :: Reader UsersTable Int
usersCount = asks length

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

*Fp09> runReader localTest pwds
(3,4)
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KnacC TUNOB MonadReader

B OeNCTBUTENBbHOCTW ask U local ONPEAESIEHbl B KJlacCe TUNOB

class (Monad m) => MonadReader r m | m -> r where

ask s mr

local :: (r -=>r) ->ma ->m a
asks :: (MonadReader r m) => (r -> a) -> m a
asks f = do

r <- ask

return (f r)

[MpOCTENLWNN Reader — YACTUYHO NMPUMEHEHHASA CTPENKa:

instance MonadReader r ((->) r) where
ask = id
local fm=m . f
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MoHaaa 10
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NMnaH nekuunn
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MoHaaa writer

BbldncneHne, gonyckaroLlee 3anncb B Nor.

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

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

instance (Monoid w) => Monad (Writer w) where
return x = writer (x, mempty)
mv >>= k = let (x,u) = runWriter mv
(y,v) = runWriter $ k x
in writer (y, u ‘mappend‘ v)
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MoHaaa vwriter: NpuuMepbI

[MpocTenwmne NnpuMmepsbl:

*Fp09> runWriter (return 3 :: Writer String Int)

3,"")

*Fp09> runWriter (return 3 :: Writer (Sum Int) Int)
(3,Sum {getSum = 0})

*Fp09> runWriter (return 3 :: Writer (Product Int) Int)
(3,Product {getProduct = 1})
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MoHaAaa vriter: pacwupeHHbii npumep (0)

Onuwem 6a3y AaHHbLIX ONA UHTEPHEeT-Mara3nHa:

type Vegetable = String
type Price = Double
type Qty = Double

type Cost = Double

type PricelList = [(Vegetable,Price)]

prices :: Pricelist
prices = [("Potato",13),("Tomato",55), ("Apple",48)]
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MoHaaa vriter: pacllnpeHHbi npumep (1)

DPYHKUNA tell :: Monoid w => w -> Writer w () NO3BONSAET 3a4aTb Bbl-
BOA

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)

*Fp09> runWriter $ addVegetable "Apple" 100
(("Apple",48.0) ,Sum {getSum = 4800.0})
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MoHaaa vriter: pacllUnpeHHbIn npumep (2)

CyMMapHaa CTOMMOCTb KOMUTCA «K3a Kaapom»

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

*Fp09> runWriter myCartO

([("Potato",13.0,45.5),("Tomato",55.0,55.0), ("AGRH!!",0.0,0.0)],
Sum {getSum = 100.5})
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MoHaAaa vriter: paclwupeHHbii npumep (3)

EcCnn XOTuM 3HATb NPOMEXXYTOYHblIE CTOUMMOCTU, NCNONb3YEM

listen :: Monoid w => Writer w a -> Writer w (a, w)

myCartl = do
x1 <- listen $ addVegetable "Potato" 3.5
x2 <- listen $ addVegetable "Tomato" 1.0
x3 <- listen $ addVegetable "AGRH!!" 1.6

return [x1,x2,x3]

*Fp09> runWriter myCartl

([(("Potato",13.0),Sum {getSum = 45.5}),(("Tomato",55.0),
Sum {getSum = 55.0}), (("AGRH!!",0.0),Sum {getSum = 0.0})],
Sum {getSum = 100.5})
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MoHaaa vriter: paclunpeHHbin npumep (4)

Ona moandmnkaumm nora MCnosib3yem

censor :: Monoid w => (w -> w) -> Writer a -> Writer a

myCart0’ = censor (discount 10.0) myCartO

discount proc (Sum x) = Sum $ if x < 100 then x
else x * (100.0 - proc) / 100.0

*Fp09> runWriter myCartO
([("Potato",13.0),("Tomato",55.0), ("AGRH!!",0.0)],
Sum {getSum = 100.5})

*Fp09> runWriter myCartO’

([("Potato",13.0), ("Tomato",55.0), ("AGRH!!",0.0)],
Sum {getSum = 90.45})
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KnacCc TUNOB MonadWriter

B 0eNCcTBUTENBHOCTU tell W listen ONPEAENIEHLI B KJlaCCe TUMNOB

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

tell c:w ->m ()
listen :: ma ->m (a, w)
pass ::m (a, w ->w) ->m a
listens :: (MonadWriter wm) => (w -> b) ->m a ->m (a, b)

listens f m = do
“(a, w) <- listen m
return (a, f w)

censor :: (MonadWriter wm) => (w -> w) ->ma ->m a
censor f m = pass $ do

a<-m

return (a, f)
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MoOHapfa state

BblyncneHne, KOTopoe COAEPKUT U3MEHAEMOE COCTOSHME.

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)
mv >>= k = state $ \st -> let (x, st’) = runState mv st
mv’ = k x
in runState mv’ st’

*Fp09> runState (return 3 :: State String Int) "Hi from State!"
(3,"Hi from State!")
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KacC TUNOB MonadState

CneuynanbHble PYHKUUKM aNA paboTbl C COCTOAHUEM

class (Monad m) => MonadState s m | m -> s where
get :: m s
put :: s ->m ()

modify :: (MonadState s m) => (s -> s) ->m ()
modify £ = do s <- get

put (f s)
gets :: (MonadState s m) => (s -> a) ->m a

gets £ = do s <- get
return (f s)

instance MonadState (State s) s where
get = state $ \s -> (s,s)
put s = state $ \_ -> ((0),s)
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MoHapaa state: NpumMmep

tick :: State Int Int

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

*Fp09> runState tick 3

(3,4)

*Fp09> evalState tick 3
3

*Fp09> execState tick 3
4

succ’ :: Int -> Int

succ’ n = execState tick n

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



