Ecnu Bbl BUANTE 4TO-TO HEOBbIYHOE, MPOCTO coobwmnTe MHe.

MoOHa bl

[o6po no>kanoBaTb B YaCTb 3 Hallen cepun abCTpPaKTHbIX CTPYKTYp! Mbl, HaKOHeL, KocHeMcs
naoen MmoHan! MHOXXeXXCTBO N0AEeN NbITAOTCA N3YYNTb MOHaAbl 6€3 NONbITKM 3aMMeTb MOHMMaHNSA
TOro. Kak abcTpakTHble CTPYKTYpbl TUMOB Kaacca paboTatoT. DTo rnaBHasa npuymnHa 6opbbbl. Ecnn

Bbl BCE elle 3TOro He rMoHuMaTeTe, obpaTuTech K 1 1 2 4acTu 3TOWN cepun.

MNMocne aTonm cTaTbu Bbl ByaeTe rotToBbl K TOMY, 4T0Obl MMcaTb CBOM COBCTBEHHbIN Ko A Haskell.

bykBapb MOHaA

ECTb MHOXXEeCTBO MHCTPYKUWA U MONCAHNIW MOHaA B UHTepHeTe. Koam4ecTBO aHasIorum rnpocTo
cMeLllHo. Ho BOT Moun 5 Koneek B onpeaeneHmn: MoHaaa - obepTKa 3Ha4YeHUs Uan BblYNCTEHUS C
onpeneneHHbIM KOHTEKCTOM. MoHaa A0J>KHa ONpenensaTh U CMbIC/1 06epHYTOro 3Ha4YeHUsA B

KOHTeKcTe 1 cnocob obbeanHeHns BbIYHUCIIEHUNA B KOHTEKCTE.

9To onpeaeneHne OCTaTOHO LWWMPOKO. [laBanTe B3rSHEM Ha KOHKPETHbIN NpuMep, 1 nonpobyem

MOHATDb.

KaaccCbl TUMNbl MOHa O

Tak e Kak C pyHKTopaMu 1 annamkaTuBHbIMU pyHKTOpamm, Haskell oTpa>kaeT MoHaAbl C

MOMOLLLLIO TUM KJlacca. Ha 3To eCcTb ABe PYHKUNN:

class Monad m where
return :: a ->m a

(>>=) :: ma ->(a->mb) ->mb



ITn ABe PyHKLUN OTBEYaloT ABYM naesm Bbile. PyHKLNA BO3BpaLLeHUsA onpeaenseM Kak
06epHyTb 3HAYEHNS B KOHTEKCTe MOHa. OnepaTop >>=, KOTOPbIA Mbl HA30BEM €ro hyHKLMeNn
"cBA3bIBaHMA", onpenenseT Kak obbegnHNUTb ABE onepaunn C KOHTEKCTOM. [JaBanTe NPoACHUM

3TO AaJjiee y3y4mB HECKOJIbKO ornpenesieHHbIM 3K3eMna4apoB MOHaA,.

MoHanoa Maybe

Just KaK Maybe 3TO (PyHKTOP M anmnauMKaTUBHbIN PYHKTOP, HO elle U MoHaaa. YTobbl MOHATL

CMbIC/1 MOHaZbl Maybe AaBalTe MOCMOTPUM NpencTaBuUM KoA:

maybeFuncl :: String -> Maybe Int
maybeFuncl "" = Nothing
maybeFuncl str = Just $ length str

maybeFunc2 :: Int -> Maybe Float
maybeFunc2 i = if 1 "mod® 2 ==

then Nothing

else Just ((fromIntegral i) * 3.14159)

maybeFunc3 :: Float -> Maybe [Int]
maybeFunc3 f = if f > 15.0
then Nothing

else Just [floor f, ceiling f]

runMaybeFuncs :: String -> Maybe [Int]
runMaybeFuncs input = case maybeFuncl input of
Nothing -> Nothing
Just i -> case maybeFunc2 i of
Nothing -> Nothing
Just f -> maybeFunc3 f

MO>XHO yBUOETb, 4TO Mbl Ha4YMHaeM pa3pabaTbiBaTb OTBPATUTESNbHbLIN TPEYrobHbIM WabsioH, B
KayecTBe NpoaosKeHns wabnoHa COOTBETCTBUSA pe3y/ibTaTOB yCMNeLWwHOro Bbi3oBa yHKUNUIA. Ecnn
Mbl fobaBunu ewe 6onblle PyHKLUNIA Maybe B HEro, To BCE CTaHeT ewle xy>e. Ecam Mbl cyntaem
Maybe B Ka4yeCTBe MOHaAbl, Mbl MOXXEM CAeNaTb KOA ropasfo yumwe. [laBanTte B3rSHEM Ha TO, Kak

Haskell peannsyeTt Maybe MOHany, 4Tobbl MOHATbL Kak 3TO AenaThb.



instance Monad Maybe where
return = Just
Nothing >>= = Nothing

Just a>=f =1f a

BHyTpu Maybe MOHaga npocTa. BblYMC/IEeHUS CO3HAYeHMEM B Maybe MOFyT KaK MPOWTU, Tak 1 He
NPONTK yCcnewHo. Mbl MOXeM B351Tb Jitoboe 3HaYeHne 06epHYTb €ro B 3TOM KOHTEKCTE BbI30BOM
3HA4YeHUs success . Mbl flelaeM 3TO C MOMOLLbIO KOHCTPYKTOpa Just . Heycnex o6o3HavyaeTcs ¢

noMowbto Nothing .

Ob6beanHUM BbIYUCIIEHMS B KOHTEKCTE MPOBEpPsa pe3ysibTa NepBoro Bbl4McaeHus. Ecnm ycnewHo,
Mbl 6epeM ero 3HavyeHue 1 nepenaemM Bo BTOPOe BblYncieHne. Ecnm HeycnewHo, Torga y Hac HeT
3HayYeHus oNs nepefayvn fanblue. No3ToMy pe3ynbTUpyloLlee BblYUCIeHNe He ByaeT yCneLwHo.
B3rnsiHeM Ha TO, Kak Mbl MOXXEM MCOM/Ib30BaTb bind(>>=) onepaTop A8 06beAnHEHUS HALIMX

onepaTopoB:

runMaybeFuncsBind :: String -> Maybe [Int]

runMaybeFuncsBind input = maybeFuncl input >>= maybeFunc2 >>= maybeFunc3

BbirnaonT ropa3go duvile! aBanTe B3rnsgHeM rnodyemy paboTatoT Tunbl. Pe3ynbTaT maybeFuncl
MPOCTO Maybe Int.3aTeM onepaTop bind(>>=) MNO3BOJISET HaM B35ITb 3TO Maybe Int 3HavYeHue u
06beanHNTb C maybeFunc2 , 4el TuN Int -> Maybe Float . OnepaTop bind(>>=) pa3pelwlaeT
3HayeHue B Maybe Float . 3aTeM Mbl Nepefaem noxoamm obpasom yepes onepaTop bind(>>=) B

maybeFunc3 pe3yJibTaTOM KOTOpOIZ ABNAETCA KOHEYHbIN TUM: Maybe [Int] .

Bawa beHKLI,I/II/I He Bcerng 6y)1yT TaK ACHO COHYNTaTbCA. TyT B CMJ1y BCTYMaeT 3aMuncb do . Kogn Bbllle

MO>XXHO MepenncaThb cefyoLlmnm obpasom:

runMaybeFuncsDo :: String -> Maybe [Int]
runMaybeFuncsDo input = do

i <- maybeFuncl input

f <- maybeFunc2 i

maybeFunc3 f

OnepaTop <- ocobeHHbINn. OH 3 PEKTUBHO pPa3BoOpayYMBaET 3HAYEHNE C MPaBON CTOPOHbLI MOHaAbI.
DTO 3HAYUT, 4TO 3Ha4YeHne i umeeT Tuna Int, fa)Ke He CMOTPSA Ha pe3ysibTaT maybeFuncl Kak

Maybe Int . OnepaTop bind(>>=) paboTaeT 6e3 Hawero y4yacTmsa. Ecnm dyHKUMS BO3BpaLllaeT
Nothing



, Torga BcA OyHKUMA runMaybeFuncs BepHeT Nothing .

Mpwn 6ernom ocMOTpPE, 3TO BbIFISAMUT ropa3no CloXKHee, YeM NpuMep C bind(>>=) . OQHAKO, OHO
AaeT HaMm ropa3no 6onble rubkocTun. MpennosoXXmnm, Mbl XOTUM 006aBUTL 2 K LESIOMY HYUCITY
nepef BbI30BOM MaybeFunc2 . 9TO mpoLle caenaTb C MOMOLLbIO do 3anmMcu, HO ropa3fo CJoXKHoee

MCrnosb3yAa CBA3blBaHNA.

runMaybeFuncsDo2 :: String -> Maybe [Int]
runMaybeFuncsDo2 input = do

i <- maybeFuncl input

f <- maybeFunc2 (i + 2)

maybeFunc3 f

-- Not so nice

runMaybeFuncsBind2 :: String -> Maybe [Int]

runMaybeFuncsBind2 input = maybeFuncl input
>>= (\1 -> maybeFunc2 (i + 2))

>>= maybeFunc3

MpenmyuiecTBa ropasfo 04eBUOHbI €C/I Mbl XOTUM UCMOJ1b30BaTb MHOXXECTBO rnpoLuenwmnx
pe3ynbTaToB NMpun Bbi3OBE q’.)yHKVII/I. |/|CI'IOJ'Ib3yFI CBA3blIBaHUNA, Mbl CMOXXEM MNMOCTOAHHO CKJ1aAblBaTb

ApPryMeHTbl B @aHOHUMHYO (DYHKLINIO.

au Mbl HUKOr fa He NCrnoJsibdyeMm <- Ons pa3BepHbIBaHUA rnocnenHemn onepaunnm B

6s0ke do.

Haw BbI30B maybeFunc3 MMeeT TUM Maybe [Int] . DTO Haw nociaegHuinm Tun(He [Int]) mosTomy ero He

HY>XHO pa3BopaYnBaThb.

MOHaOa Either

Tenepb, faBariTe NOCMOTPMM Ha MOHaZy Either , KOTOpPas 04eHb MOX0XKa Ha MOHaAy Maybe . BoT

eé onpeneneHue:



instance Monad (Either a) where
return r = Right r
(Left 1) >>= = Left 1
(Right r) >>= f = f r

[MOCKONIbKY Maybe MMeeT ycnex Wjin He ycrnex co 3HadeHmem, MoHafa Either mpukiagbiBaeT

MH(popMaumnio K Heycnexy. Just KakK Maybe o6epr|BaeT 3Ha4YeHMne B €ero KOHTEKCTE Bbl30Ba Ae€JiadA
ero ynewHbiM. MoHagn4yeckoe rnosefeHne Tak xxe obbvenunHsaeTt onepaunnm 3aBepLUadaCb Ha NepBoOM
He ycnexe. HasanTte MOCMOTPUM KaK Mbl MOXXEM UCIMO/Ib30BaTb 3TO 4yT0obObI CAEeNaTb Hall Ko BbllLe

yuLe.

eitherFuncl :: String -> Either String Int
eitherFuncl "" = Left "String cannot be empty!"

eitherFuncl str = Right $ length str

eitherFunc2 :: Int -> Either String Float
eitherFunc2 i = if i "mod® 2 ==
then Left "Length cannot be even!"

else Right ((fromIntegral i) * 3.14159)

eitherFunc3 :: Float -> Either String [Int]
eitherFunc3 f = if f > 15.0

then Left "Float is too large!"

else Right [floor f, ceiling f]

runEitherFuncs :: String -> Either String [Int]
runEitherFuncs input = do

i <- eitherFuncl input

f <- eitherFunc2 i

eitherFunc3 f

Jliobo He ycnex nMpocTo AacT HaM 3HavyeHue Nothing :
>> runMaybeFuncs ""

Nothing

>> runMaybeFuncs "Hi"

Nothing

>> runMaybeFuncs "Hithere"

Nothing



>> runMaybeFuncs "Hit"

Just [9,10]

KOorga Mbl 3anyCctTmM Hall KO, Mbl MOXXEM NMOCMOTPETb Ha CTpOKOBbIIZ pe3ynbTaT ownbkun, n oHa

paccKa>XeT HaM 0 TOM, Kakasa (PyHKLUSA He CMOrJia Mpou3BeCTy BblYNCTIEHNA.

>> runMaybeFuncs ""

Left "String cannot be empty!"
>> runMaybeFuncs "Hi"

Left "Length cannot be even!"
>> runMaybeFuncs "Hithere"
Left "Float is too large!"

>> runMaybeFuncs "Hit"

Right [9,10]

3aMeTunM, YTO Mbl napamMeTpun3oBasin MOHaay Either C MOMOLLbIO HalWlero Tuna ownbkn. Ecnm V4

HaC eCThb.:
data CustomError = CustomError

maybeFunc2 :: Either CustomError Float

9TO (hyHKUMSA Tenepb HoBasi MOHada. ObbeanHEeHNs C APYrUMn PYHKLUNAMY He ByneT nerkum.

MoHapga |10

MoHapa |0, BO3MOHO, cCaMas BaxHas MoHaaa B Haskell. 3To Tak »e o4Ha 13 CaMblX CJIOXKHbIX
MOHaA A9 NOHMMaHUS HaduMHaLWwmnx. Eé peannsaumnsa AoCcTaToOYHa C/I0XKHa Aasa obcy>xaeHunsa npu

NepBOM 3HAKOMCTBE C A3blKOM. [103TOMYy ByAeM y4nTbCs Mo npuMepam.

IO MOHapa obepTbiBaeT BbIHMCIEHNSA C lefytowem caydae: "Bbl4ncaeHns MoryT YnTaTb
WHOopMaLUIo NAK NucaTb B TepMunHan, gannosyto cuctemy, OC nnam cetb". ECiin BoIXoTUTE
NoJly4YnTb NOJIb30BaTEIbCKUN BBOA, BbiBEAUTE coobLieHne Nosib30BaTeso, NpoynTanTe
nHopMaunto U3 anna, nan caenanTe CeTeBON BbI30B, A1 3TOro NnoHafobuTeca 10 MoHaga. 2Tun

BbI30Bbl UMEIOT "CTOPOHHME 3P eKTbI", Mbl HHE MOXET MpPon3BecTn nx n3 "yuctoro" Haskell koga.



Ba>xHaa paboTa noyTun ntoboro KomMmnbioTepa 3TO B3aMMOAENCTBME C BHELUHUM MUPOM, KaKUM-TO
obpa3om. Ha 3TOT cny4aln, KOpHeEM BCero BbinosHaemoro Haskell koga 3To pyHKUNS Ha3biBaeMas
main, C TMNom I0() . No3Tomy nobasa NnporpaMma Ha4yMHaeTcsa C I0 MoHagabl. OTClo4a Bbl MOXeETe
nony4ynTb Ntobon HeobXxoaAnUMbIN BBO, Bbi3BaTbh OTHOCUTESbHO "YNCTLIA" KOO C MOMOLLbIO BBOAA, U
3aTeM BbIBECTU pe3yibTaT KakuM-To obpa3om. ObpaTHoe He paboTaeT. Bbl HE MOXKETe B3biBaTb

BHYTpPM I0 KoZa, KOA, Kak TOT, KOTOPbIA Bbl MOXXETe Bbi3BaTb B Maybe (QYHKLUWN U3 YACTOrO KOAA.

[daBanTe B3rAgHeM Ha NPOCTON NMpuMep NOKa3bIBaOWMA HECKOLKO Ba30BbIX I0 (YHKUMN. Mbl
6ynem ncnonb3oBaTb do-3anncCb As5 TOro, 4Tobbl MOKa3aTb CXOXKECTb C APYrMMU MOHagaMu,

KOTOpble Mbl y>XKe BCTpeYasn. BoiBeaeM TUn Kax4on 10 yHKUUW 0SS SCHOCTH.

main :: IO ()
main = do
-- getlLine :: IO String
input <- getlLine
let uppercased = map Data.Char.toUpper input
-- print :: String -> I0 ()

print uppercased

Ka>kabll pa3 Mbl BUAMM CTPOKY Hallelr NporpaMmbl 1 oHa nmeeT Tun 10. Tak XKe Kak Mbl MOXEM
pa3BepHYTb i B MpuMepe maybe OJ1S1 NOJyYeHUA Int B3aMeH Maybe Int, Mbl MOXKEM
MCNob30BaTb <- , YTOObI pa3BEPHYTb Pe3y/ibTaT getLine B KayecTBe String . Mbl MOXKEM 3aTeM
MCNOJIb30BaTb 3TO 3HAY€HMe C NMOMOLLbI0O CTPOKOBOW (PYyHKLIMMK, N NepenaaBTb pe3ysbTaT B

PYHKLUMIO print .

3TO0 NMPOCTO 3X0-NMporpaMma. OHa YNTAET CTPOKY M3 TepMMHala 1 3aTeM BbIBOAUT CTPOKY 06paTHO
C KancoM. Hapetocb OHa gaeT BaMm 6a30B0e NMOHUMaHME TOro Kak I0 paboTaeT. Mbl 3ase3em

rnyb>xe B netann B caefyoLwen nape craten.

BbiBOAObI

C 3TOW TOYKN, Mbl OOJSIXKHbI HAKOHEL, UMETb Jlyyllee MNoHUMaHue Toro, 4To Takoe MoHaAbl. Ho ecnu
OHM HEe MMeloT CMbIC/Ia A0 CUX MOop, He pa3aparkanTecb! MHe NPULLIOCL NOTPATUTL HECKObKO
NOMbITOK, NPEeXXAe YeM s CMOI MOHATb UX. He 6oTech B3rNisHYyThb elle pa3ok Ha 1 1 2 yacTu,

4yT0bblI 0OCBEXUTb Haskell 3HaHuUA. U onpegeneHHO CTOUT MPOYUTaThb elle Pa3ok 3Ty CTaTblo.



Ecnun >xe BaM BCE MOHATHO, Bbl FOTOBbI ABUIraTbCA K YacTu 4, rae Bbl N3y4ynTe O Reader U Writer
MOHadaX, 4TO MO3BOJINT BaM NMPUBHECTUN BO3MOXXHOCTb MCMOJIb30BaTb HeKNnmn QJYHKLI,VIOHaJ'I B

Haskell, 0 KoTOpOM Bbl AyManun, 4TO OH HE OOCTYrMeH.

If you've never programmed in Haskell before, hopefully I've convinced you that it's not that scary

and you're ready to check it out! Download our Beginners Checklist to learn how to get started.
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