Kypc: @yHKIIMOHAJILHOE ITPOrpaMMUPOBAHUE
IIpakTuka 10. CtangapTHbIe MOHAAbI

PaszMmunka

» YCTHO BBIYUC/INTE 3HAYEHUS BhIpaykeHui u mposepbre pedyiabrar B GHCI:

sequence [Just 1,Just 2,Just 3]
sequence [Just 1,Just 2,Nothing,Just 4]
sequence [[1,2,3],[10,20]]

mapM (\x -> [x+1,x*2]) [10,20]
sequence_ [[1,2,3],[10,20]]

mapM_ (\x -> [x+1,x*2]) [10,20]

» YCTHO BBIYUC/INTE 3HAYUEHUS BBIPAXKEHUI U OIIpeiesinTe ux 1nodo4dnsle apdex-
Te1. [IpoBepbre pesynbrar 8 GHCI:

let x = print "first" in print "second"
let x = print "first" in x >> print "second"
(\x -> print "first") (print "second")

print "first" ‘seq‘ print "second"

Momnamga State

» Hanumure pyHKIUIO BEIYUCIIAIONYIO (PAKTOPUAJ C UCIOIHL30BAHIEM MOHAIbI
State.

» Hamumure dyuknuo Beraucasontyio dnciaa Oubonadan ¢ uCroab30BaHAEM
MOHAIBLI State.
Twumr I0Ref

Turr I0Ref TO3BOJISIET OIPEIETATH MyTa0EIbHBIE CCHIJIKA BHYTPU MOHAIBI 10.
WNurepdeiic paboThI ¢ STUMH CCHLIKAMHI TAKOB:



-- co3gaHume
newIORef :: a -> I0 (IORef a)

-- 4YTeHHe
readIORef :: IORef a -> I0 a

-- 3ammuch
writeIORef :: IORef a -> a -> I0 ()

-- U3MeHeHUe
modifyIORef :: IORef a -> (a -> a) -> I0 O

IIpumep mcronb3oBaHusA

testIORef = do
X <- newIORef 1
vall <- readIORef x
writeIORef x 41
val2 <- readIORef x
modifyIORef x succ
val3 <- readIORef x
return [vall,val2,val3]

> testIORef
[1,41,42]

» Hanwmmwure dynkmuio while :: IORef t -> (t -> Bool) -> I0 () -> I0 (),
MTO3BOJIAIOIYIO OIIUCHIBATH «MMII€pATUBHBIE ITUKJIBI» CJIEYIOIIEro BUIa:

factorial n = do

r <- newIORef 1

i <- newIORef 1

while i (<= n) ( do
ival <- readIORef i
modifyIORef r (* ival)
modifyIORef i (+ 1)
)

readIORef r

Mounama Writer

» lcrons3yst MoHaLy Writer, HAIUINNATE BEPCHIO OMOIUOTETHON (DYHKIMHA sum
— dyHKIUO sumlogged :: Num a => [a] -> Writer String a, B KOTOpPOIi ObI pe-
KYPCHUBHBIE BBI3OBBI COIIPOBOXK/IAJINCH OBl 3aIMCHIO B JIOT, TAK YTOOBI B PE3YJIb-
TaTe IOJYyIaJIOCh TAKOE IIOBEICHUE:

> runWriter $ sumLogged [1..10]
(85, " (1+(2+(3+(4+(5+(6+(7+(8+(9+(10+0))11)))))™



Cuyyaiiable yucaa (System.Random)

Jpa criocoba oIy uTh TeHEPATOP IICEBI0-CILy TaRHbBIX TUCEIL:
1. nCHOJIB30BATH II0BAIBHBIN, MHAUAIN3UPOBAHHDIN CHCTEMHBIM BpeMeHeM (1Ipu
KasKJIOM 3aIlyCKe MPOrPaMMbl — HOBasl YHUKAJbHASI [ICEBJIO-CIIyIaifHasl mocie-
JIOBATEJILHOCTh )

> :t getStdGen
getStdGen :: I0 StdGen
> getStdGen

701460132 1

2. ecqu ecTh TpeOOBaHME BOCIIPOU3BOINMOCTH — CO3JATh CBOIA

> :t mkStdGen

mkStdGen :: Int -> StdGen
> let myGen = mkStdGen 42
> myGen

43 1

it oty deHnst Cay9afiHbIX YnUCesI UCIOIb3YIOT COOTBETCTBEHHO

randomI0 :: IO0 a
randoms :: RandomGen g => g -> [a]

> randomIO :: I0 Int
-1347547884

> randomIO :: IO Double
0.14185627922415733

> randomIO :: IO Double
0.26660025701858103

> (replicateM 5 randomI0) :: IO [Int]
[76719735,-514201760,-1452869230, 1224644498, -853026828]

> take 5 $ randoms myGen :: [Int]
[-1673289139,1483475230, -825569446,1208552612,104188140]

YacTo ymo6HBI BEPCUU C OIPAHUYICHHDBIM JIHANIA30HOM

randomRIO :: (a, a) -> I0 a
randomRs :: RandomGen g => (a, a) -> g -> [al

> (replicateM 5 $ randomRIO (1,6)) :: IO [Int]
[3,5,3,6,1]

> take 5 $ randomRs (1,6) myGen :: [Int]
[6,4,2,5,3]

» Hanummure nporpammy smynupyromryo 1000 cepuit mogOpacbiBaHuil MOHETKA
o 1000 pa3. Beraucianre ycpeHEHHBIN 110 CEPUAM MOJYJIb OTKJIOHEHUS KOJIV-
YecTBa OPJIOB OT cBoero cpeauero 3uadenus (500).



P ait1oBbII BBOJ-BBIBO/I,

Tunsl jis pabotrsl ¢ daitaamu (KCIOPTUPYIOTC U3 System.I0):

data IOMode = ReadMode | WriteMode | AppendMode | ReadWriteMode
deriving (Eq, Ord, Ix, Enum, Read, Show)

type FilePath = String

data Handle =

OcuoBuble dyHKIME 715 paboThI ¢ daitaamu:

openFile :: FilePath -> I0Mode -> IO Handle

hPutChar :: Handle -> Char -> I0 ()
hPutStr :: Handle -> String -> I0 ()
hPutStrLln :: Handle -> String -> I0 ()
hPrint :: Show a => Handle -> a -> I0 ()

hGetContents :: Handle -> IO String
hClose :: Handle -> I0 ()

withFile :: FilePath -> IOMode -> (Handle -> I0 r) -> I0 r
[Ipumep daittoBoro BBOIA-BBIBOIA:

main = do
let txt = "Some text"
handle <- openFile "Text.txt" WriteMode
hPutStrLn handle txt
hClose handle

putStrLn "Hit any key to continue..."
ignore <- getChar

withFile "Text.txt" ReadMode $
\h -> hGetContents h
>>= putStrLn

putStrLn "Hit any key to continue..."

ignore <- getChar
return ()

» Banummre B dailn B Buje rucrorpaMmMel (ascii-art):

-5 XXXXXXXXXXXXXXXX
-4 XXXXXXXXXXXXXXXXXXX




-3 XXXXXXXXXXXXXXXXXXXXXXX
-2 XXXXXXXXXXXXXXXXXXXXXXX

—1 XXXXXXXXXXXXXXXXXXXXXXXXXX
0 XXXXXXXXXXXXXXXXX

1 XXXXXXXXXXXXX

2 XXXXXXXXX

abCOJIIOTHBIE YaCTOThI OTKJIOHEHUI KOJIMYECTBA OPJIOB OT CPEIHEr0 3HAYEHUS
(aMysisitust SKCIIEPUMEHTA OLKUCAHA B [IPEJLILYIINEM 3a/IaHUH).



