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Mporpamma «lMpuset, Mup»



MporpamMma: pyHKUMA main, KOMNUAALMS, 3aNyCcK

Maiin helloworld.hs

main = putStrLn "MpueeT, mMup"

$ ghc helloworld

[1 of 1] Compiling Main

Linking helloworld ... ( helloworld.hs, helloworld.o )
$ ./helloworld

lMpuseT, mMup
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Kak 310 BOOOLLE BO3MOXHO?

* B a3bike Haskell «unctbie» dyHKUMM (PyHKLMM B3 MOOOYHbIX
3 eKToB, UX pe3ynbTaT OAHO3HAYHO ONpenenseTcs
napameTpamm).

e YTeHue C KNaBMaTypbl, BbIBOJ, 3HAUYEHUS, FreHepaLms
C/Iy4anHOro YMcna — «rpsi3Hble» OenUCTBUS.

e VIMeeTca cneumanbHbii MEXaHU3M, MO3BONAKOLWMA OTAENNTD
KYMCTYIO» YACTb NPOrpamMMbl OT TOM, B KOTOPOM BbINOAHAETCS
BBOJ-BbIBOA, U Apyrne AerCTBUS C NOBOYHbIMKU 3P dekTaMmn —
MeXaHN3M MOHaan4eCcKnx BbIYUCNEHUNA.

e OrpaHuuyeHune No6oYHbIX IPHEKTOB — 3TO OAMH U3 MPUMEPOB
MPUMEHEHUSI MOHAAMYECKMX BbIYMCIEHUM, €CTb U APYTHE.
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CMOTpMUM Ha TUNbI

ghci> :t putStrlLn
putStrLn :: String -> I0 ()

OCHOBHble NOHATUSA
e |0 (KOHCTPYKTOp TMMNA) — MOHAAaA, MHKANCYAUpyoLWas 4acrb
NporpamMmbl, OTBETCTBEHHYIO 33 BBOA-BbIBOA.

e 3HayeHue Tmna |O <Tun> Ha3bIBaeTCa AENCTBMEM
BBO/Ja-BblBOAA.

e EcTb i dyHKuma Tvna 10 a -> a?

e BHyTpy MOHaabl IO MOXHO BbI3bIBaTb YMCTble DYHKLMM,
a B YNCTbIX QYHKLMSAX NONb30BaTbCS MOHaAoM |0 Henb3s.
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MpocTenumini BBOA-BbIBOA,



MpocTeiumiti BBOA-BbIBOA,

YreHue nonb3oBaTeNbCKOro BBOAA



YreHne nonb3oBaTeNIbCKOro BBOAA

main = do
putStrLn "lMpuBeT, kak Teba 30BYyT?"
name <- getLine
putStrLn hello

ghci> :t getLine
getLine :: IO String

e ObbegMHeHWe OencTBMii BBOOA-BbIBOAA C MOMOLLbIO do.

e l3BneyeHne pe3ynbTaToB AENCTBMIA C MOMOLbIO < -.

e BbI30B YUMCTbIX PYHKLMI (HanpuMmep, ++).

e [leiicTBUE BbINOMHSETCS, TONbKO €C/TIM OHO BbI3BAHO B
dYHKLMM main.
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do-610KM 1 PYHKLMOHANbHBIN CTU/b

main = do
putStrLn "MpueeT, kak Teba 30BYT?"
name <- getLine
putStrLn $ "MpueeT, " ++ name

main = putStrLn "lMpueeT, kak Tebsa 30ByT?"
>> getLine >>= putStrLn . ("MpuseT, " ++)

e [lonHaa 3KBMBaNEHTHOCTb.

e Onepauuu > un >=,
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Mpumep ownb04HOM NpOrpamMMmbl

nameTag :: String
nameTag = "lpuseT, MeHA 30BYyT " ++ getlLine

e [TonbITKa BbIXoAa M3 MoHaab! I0.
e HecooTBeTCcTBME TUMOB.

e PesynbTart uTeHMs ¢ KNaBMATYpbl LOMIKEH ObiTb U3BNEYEH C
MOMOLLBIO <= (XOTS1 OH M OCTAETCS BHYTpU MoHaab!l I0).
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Knrwouesoe cnoBo let B 6510Ke do

import Data.Char

main = do
putStrLn "Bawe wnma?"
firstName <- getLine
putStrLn "Bawa dammnmna?"
LlastName <- getlLine
let bigFirstName = map toUpper firstName
biglLastName = map toUpper lastName
putStrln $ "Mpueer, " ++ bigFirstName ++ " "
++ bigLastName ++ ", kak gena?"
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Cob6cTBEHHbIE AeUCTBUA U PYHKLMSA pure

getNumber :: IO Integer
getNumber = do
line <- getlLine
pure $ read line

main = do
a <- getNumber
b <- getNumber
print $ a + b
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MpocTeiumit BBOA-BbIBOA,

Mpumep: o6palneHue cTpoK



Mpumep: o6palweHmne cTpok

MocTaHoBKa 3apauu

MNMonb3oBaTenb BBOAMT CTPOKM OAHA 3a Apyroi. Crpoka
pa3buBaeTcs Ha CN0Ba, U MOPSAAOK CUMBOJIOB B KaXA0M C/I0Be
MEHSETCS HAa NPOTMBONOJIOXHbIA. CNOBA BHOBb COEAMHAOTCA B
CTPOKY, KOTOPasi BbIBOOMTCS HA KOHCONb. [TporpamMma 3aBepluaet
paboTy nNpu BBOAE MYCTOM CTPOKMU.

KoMnoHeHTb! peweHus

e [lpeocbpazoBaHue CTPOKM — YMCTast QYHKLMS.

o OyHKUMA main: BBOL CTPOKM, BbI30B PYHKLMM
npeobpa3oBaHMs CTPOKM U BbIBOA, pe3ysbTaTta 1nbo
3aBeplueHue paboTbl.

e Kak obecneyntb NOBTOPHOE BbINOJIHEHWE OENCTBUSA?
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PeweHue

reverseWords :: String -> String
reverseWords = unwords . map reverse . words

main = do
line <- getLine
if null line
then pure ()
else do
putStrLn $ reverseWords line
main

 Pekypcus Afisi NOBTOPEHUS AENCTBUS.
 bnok do kak «cocTaBHOM» onepaTop.
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MpocTeiumini BBOA-BbIBOA,

Hekotopblie ¢pyHKUMM BBOAA-BbIBOAA



®yHKUMK neyaTu

e putStrLn
e putStr

e putChar
e print

main = do
print True
print 2
print "xa - xa"
print 3.2
print [3,4,3]

print :: Show a => a -> I0 ()
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import Control.Monad

main = do
input <- getLine
when (input /= "EXIT") (putStrLn input)

when :: Monad m => Bool ->m () ->m ()
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®dyHkuua when: npumep ¢ obpaLyeHueM CTPoK

import Control.Monad

reverseWords :: String -> String
reverseWords = unwords . map reverse . words

main = do
line <- getLine
when (not $ null line) $ do
putStrLn $ reverseWords line
main
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MoBTOpeHue aencTBuii: PyHKUMUA sequence

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

main = do
rs <- sequence [getLine, getLine, getLine]
print rs

ghci> :main

123

456

78
["123","456","78"]
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lMeyaTb 3neMeHTOB CNUCKaA

ghci> map print [1..3]

<interactive>:2:1:
No instance for (Show (IO ()))
arising from a use of print'
Possible fix: add an instance declaration for (Show (IO ()))
In a stmt of an interactive GHCi command: print it

ghci> sequence $ map print [1..3]
1
2
3

LO,O,O]
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®yHKuMn mapM 1 mapM_

ghci> mapM print [1,2,3]

1

2

3

LO,0O,0]

ghci> mapM_ print [1,2,3]

1

2

3

mapM :: (Monad m, Traversable t) =>
(a -=>mb) ->t a->m(t b)

mapM_ :: (Monad m, Foldable t) =>

(a -=>mb) ->ta->m()
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®yHkuus forever

import Control.Monad
import Data.Char

main = forever $ do
putStr "BBeouTe CTpPOKY:
L <- getlLine
putStrLln $ map toUpper 1
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MonesHblie coobpaxeHus

e MoHaabl N03BONAOT CTPYKTYpUPOBATb BbIYUCITEHUA.

e MoHapa IO uHKancynupyeT BblYMCIIEHNS C MOOOYHbBIMU
apdekTamm.

e [leiicTBMSA BBOAA-BbIBOAA — 3HayeHusa Tmna I0 <Tun>, oHU
BbIMOJTHAIOTCS NMpPU BbI30BE M3 main.
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O6pabotka ¢aiinos




YreHne BXOAHOIro NOTOKA LE/IMKOM

®aiin up.hs
import Data.Char
main = do
contents <- getContents
putStr $ map toUpper contents
Maiin haiku.txt

4 ManeHbKWUM YanHUK
Ox yx aToT oben B caMoséTe
OH Tak Man u 6e3BKyCeH
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Ucnonb3oBaHue nepeHanpas/ieHU BBOAA-BbiBOAA

$ ./up < haiku.txt

9 MANIEHbKUIA YAVMHWK

OX VX OTOT OBEJ B CAMONETE
OH TAK MAJT U BE3BKYCEH
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Mpeo6paszoBaHue BXOAHOIo NOTOKA

main = interact shortLinesOnly

shortLinesOnly :: String -> String
shortLinesOnly = unlines
filter (\l -> length L < 15)
Llines

22/44



®yHkuuu readFile, writeFile u appendFile

type FilePath = String
readFile :: FilePath -> IO String

writeFile :: FilePath -> String -> I0 ()
appendFile :: FilePath -> String -> I0 ()
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import System.IO
import Data.Char

main = do
contents <- readFile "filel.txt"

writeFile "file2.txt" (map toUpper contents)

e Copepxumoe arna LeankoM B NaMsTb He 3anucbiBaeTcs!
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[ononHuTtenbHbie GyHKUMMU ANna paboTtbl ¢ paiinamm

openTempFile :: FilePath -> String
-> I0 (FilePath, Handle)

import System.Directory

removeFile :: FilePath -> I0 ()
renameFile :: FilePath -> FilePath -> I0 ()

25/44



UreHue apryMeHTOB KOMaHAHOMU CTPOKU




ApryMeHTbl KOMaHAHOW CTPOKM

import System.Environment
main = do
args <- getArgs

putStrLn "AprymMeHTbl KOMaHAHOW CTPOKW:"
mapM_ putStrLn args

getArgs :: IO [String]
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3anycK U3 KOMaHAHOM CTPOKU

$ ./arg-test first second "multi word arg"
ApryMeHTbl KOMaHOHOW CTPOKMW:

first

second

multi word arg

3anyck u3 uHtepnpertaropa GHCi

ghci> :main first second "multi word arg"
ApryMeHTbl KOMaHAHOM CTPOKMU:

first

second

multi word arg
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Mpumep: uteHue u obpaboTKa
AaHHbIX TBUTTEpA




MocTaHoOBKa 3agauu

[aH TekcToBbIN dain co cneayowen MHbopMaLumen: nma
AKKayHTa, YMCI0 YMTaTeNleM, YNCI0 YNTAEMDIX, YNCIO TBUTOB
(MOXeT OTCYTCTBOBATD):

KimKardashian 36066069 122 20152
blakeshelton 13926346 596 17753
selenagomez 33957639 1283
10Ronaldinho 12737249 13 2500

PaspaboTtaTb COOTBETCTBYHOLMM TUMN AAHHbIX, OPraHM30BaTb
3arpy3Ky AaHHbIX M3 daina, MM KOTOPOro 3a4aH0 apryMeHTOM
KOMaHOHOW CTPOKM, U BbIBECTM NOJIb30BATENS C HAMOObLLUMM
YMC/IOM YUTaTENEN.
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KomnoHeHTbI pelueHuns

Tun paHHbIX

data TwitterAccount =
TA String Integer Integer (Maybe Integer)
deriving Show

Heo6xoaumblie dhyHKLMM

str2ta :: String -> TwitterAccount
loadData :: FilePath -> IO [TwitterAccount]
report :: [TwitterAccount] -> TwitterAccount
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Mpeo6pasoBaHue cTpoku

str2ta :: String -> TwitterAccount
str2ta = buildTA . words
where

buildTA (name:flwrs:flwngs:xs) =
TA name (read flwrs)
(read flwngs)
(ntweets xs)
buildTA _ = error "incorrect data format"

ntweets [] = Nothing
ntweets [twts] = Just (read twts)
ntweets _ = error "incorrect data format"

30/44



3arpyska paaHHbIX U3 ¢aina

LloadData :: FilePath -> IO [TwitterAccount]
lLloadData fname = do

fc <- readFile fname

pure $ map str2ta $ lines fc

06paboTKa AaHHbIX

report :: [TwitterAccount] -> TwitterAccount
report = maximumBy (comparing $
\(TA _ flwrs _ _) -> flwrs)
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OcHoBHas nporpamMma

main = do
[fname] <- getArgs
acts <- loadData fname
print $ report acts
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CnyyaiiHble uncna




CnyyaiHble yucna

e [lceBooCnyyarHble YNCAA: HAYANIbHOE 3HAYEHUE, aITOPUTM
LNS BbIYUCIEHUS CNeAYIOLero Yncna.

e [eHepaTop NCeBAOCAYYaMHbIX Ymcen.

e (nlyyarHble YMcna n YUCTble PYHKLUN.
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Mopaynb System.Random

random :: (RandomGen g, Random a) => g -> (a, g)
mkStdGen :: Int -> StdGen

ghci> random (mkStdGen 100) :: (Int, StdGen)
(-1352021624,651872571 1655838864)

ghci> random (mkStdGen 100) :: (Int, StdGen)
(-1352021624,651872571 1655838864)

ghci> random (mkStdGen 949488) :: (Float, StdGen)
(0.8938442,1597344447 1655838864)

ghci> random (mkStdGen 949488) :: (Bool, StdGen)
(False, 1485632275 40692)

ghci> random (mkStdGen 949488) :: (Integer, StdGen)
(1691547873,1597344447 1655838864)
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Mop6pacbiBaHMe MOHET

threeCoins :: StdGen -> (Bool, Bool, Bool)
threeCoins gen =
let (firstCoin, newGen) = random gen
(secondCoin, newGen') = random newGen
(thirdCoin, newGen'') = random newGen'
in (firstCoin, secondCoin, thirdCoin)

ghci> threeCoins (mkStdGen 21)
(True,True,True)

ghci> threeCoins (mkStdGen 22)
(True,False,True)

ghci> threeCoins (mkStdGen 943)
(True,False,True)
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becKOHeYHbI CNUCOK CNyHalHbIX Yucen

randoms :: (RandomGen g, Random a) => g -> [a]

ghci> take 5 $ randoms (mkStdGen 11) :: [Integer]
[525869890526546791

,-104613011241077602

,360340148773930952,

-59562552324214439

,-24208876969841391]]

ghci> take 5 $ randoms (mkStdGen 11) :: [Bool]
[True,True,True,True, False]
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CnyqaﬁHble yucna B 3aAaHHOM AUaNna3oHe

randomR :: (RandomGen g, Random a) =>
(a, a) -> g -> (a, 9)
randomRs :: (RandomGen g, Random a) =>

(a, a) -> g -> [a]

ghci> randomR (1,6) (mkStdGen 359353)

(6,1494289578 40692)

ghci> randomR (1,6) (mkStdGen 35935335)
(3,1250031057 40692)

ghci> rs = randomRs ('a','z') (mkStdGen 3) :: [Char]
ghci> take 10 rs

"ndkxbvmomg"
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[OE BPATb TEHEPATOP
CTYYAMHbIX YNCEN?
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MonyuyeHune reHepaTopa cnyvyanHbIX Yucen

newStdGen :: IO StdGen
Mpumep nporpammbli

import System.Random

main = do
gen <- newStdGen
putStrln $ take 10 $ randomRs ('a','z') gen

ghci> :main
yzgwojwjzf
ghci> :main
wvkywiwuot
ghci> :main
Xvatecovpu
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Mpumep: urpa-yrapaiika

import System.Random
import Control.Monad (when)

main = do

gen <- newStdGen
askForNumber gen
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askForNumber :: StdGen -> I0 ()
askForNumber gen = do
let (randNumber, newGen) =
randomR (1,10) gen :: (Int, StdGen)
putStr "4 sagyman uyucno ot 1 po 10. Kakoe? "
numberString <- getLine
when (not $ null numberString) $ do
let number = read numberString
putStrLn $ if randNumber == number
then "lpaBunbHo!"
else "M3BMHMUTE, HO MNpaBWbHbLIN OTBET
++ show randNumber

askForNumber newGen
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YXACHAA MELWAHNHA!
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BsanmopeiicTBUe € Nonb30BaTeNIEM

game quest correct winMsg failMsg cont = do
putStr quest
answer <- getLine
when (not $ null answer) $ do
putStrLln $§ if correct answer
then winMsg
else failMsg
cont
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UrpoBas noruka

askForNumber gen =
game "§ 3agyman yumcno or 1 po 10. Kakoe? "
correct
"MpaBunbHo ! "
("M3BMHUTE, HO MpaBUibHbIN OTBET "
++ show randNumber)
(askForNumber newGen)
where
(randNumber, newGen) =
randomR (1,10) gen :: (Int, StdGen)
correct s = randNumber == read s
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