Ecnn Bbl BUAUTE YTO-TO HEOObIYHOE, MPOCTO coobLLMTE MHe.

OYHKTOPLI

[obpo noxkanoBaTb B Halwy ceputo ctaTen. MoHaabl Of4Ha N3 TeX uaen, KoTopasa KakeTcs
NPUYNHON MHOXXECTBa CTPaxoB 1 My4YeHUN cpean MHoxXecTBa ntoaen npobotownx Haskell. Lenb
3TON Cepumn NokKasaTb, 4TO 3TO He CTPaALLHAA U He CJIoXKHaA naes, n MoxxeT BbITb Ierko pa3obpaHa

nenad onpepneneHHble warn.

[TpocTON Npumep.

EcTb NnpocToi npuMep € KOTOPOro Mbl HAYHEM Hall NyTb. TOT KO/ NpeBpaLlaeT BXOAHY CTPOKY
Tuna John Doe 24 B KOPTEX. Mbl XOTUM Y4YNTbIBaTb BCE BXOAHbIE BAPMAHTbI, MO3TOMY

pe3ynbTaToMm byaeT Maybe .

tupleFromInputString :: String -> Maybe (String, String, Int)
tupleFromInputString input = if length stringComponents /= 3
then Nothing
else Just (stringComponents !! 0, stringComponents !! 1, age)
where
stringComponents = words input

age = (read (stringComponents !! 2) :: Int)

OTa npocTasn pyHKUMA NPUHMMAET CTPOKY 1 npeobpasyeT eé B NnapamMeTpbl 415 UMeHU, haMunmm
1 Bo3pacTa. MpeanonoXnm y Hac ecTb Apyras YHacTb NMPOrpamMmbl UCNOJb3YOLWAA TUM OAHHbIX 018
oTobpa’keHne YyenoBeka BMECTO KopTexxa. Mbl 3aX0TUM HanmncaTb QyHKUMIO Npeobpa3oBaTesib
MexXAay 3TUMKU ABYMS BUAAMU. Mbl TaK )Ke XOTUM Y4YUTbIBaTb CUTYyaLMIO HEBO3MOXXHOCTM 3TOr0

npeobpa3oBaHus. Mo3ToMy ecTb Apyras PyHKLUKUS, KoTopas obpaboTaeT 3TOT Ciyyan.

data Person = Person {
firstName :: String,

lastName :: String,



age :: Int
personFromTuple :: (String, String, Int) -> Person
personFromTuple (fName, 1Name, age) = Person fName lName age
convertTuple :: Maybe (String, String, Int) -> Maybe Person

convertTuple Nothing = Nothing

convertTuple (Just t) = Just (personFromTuple t)

I3mMeHeHune hopmMaTa

Ho, npeancTtaBbTe, Halla OpUrnMHaJZibHada nporpamMmmMma MeHAeTCA B HaCTU HTEHUNA BCEro CrMCKa MMEH:

listFromInputString :: String -> [(String, String, Int)]

listFromInputString contents = mapMaybe tupleFromInputString (lines contents)

tupleFromInputString :: String -> Maybe (String, String, Int)

Tenepb ecnn Mbl NepefaeM pesybTaT KoAy UCMNOoNb3ya Person Mbl OOJIKHbI USMEHUTbL TUM
yHKUMKM convertTuple . OHa ByoeT nMeTb NapafesibHylo CTPYKTYpPY. Maybe U List oba moencTBytOT
KaK XpaHUTeNb OpYrux 3HavyeHuin. MIHorga, Hac He 3a60TUT BO 4TO 06epHYThl 3HaYeHUs. Ham
MPOCTO Xo4eTcsa NpeobpasoBaTb HTO-TO SieXKaLlee Mo CyLECTBYOLWNM 3HAYEHNEM. U 3aTEM

3aMyCcTUM HOBOE 3Ha4veHue B Ton e obepTke.

BeepneHne B PyHKTOPHI

C 3Tol nagen Mbl MOXKEM HavyaTb pa3bupaTb PyHKTOPLI. NepBoe 1 rnaBHoe: PYHKTOP 3TO Kfacc
Tuna B Haskell. ns TMNoB KoTopble SBAAIOTCA 3K3eMMNIsipaMn (pyHKTOPHbIX KJ1ACCOB TUMa, OHU

LOJKHbI peasiM30BbiBaTb NPOCTYO PYHKLNIO: fmap .

fmap :: (@ ->b) ->fa ->fb



DyHKUMS fmap MPUHUMaET ABa BBoAa. [epBblil - TpebyeT PyHKUMIO A8 BAYX TUMOB AaHHbIX.
BTopoi napameTp - XpaHUnuLe nepBoo Tuna. BbiBoA - XxpaHuWaMLLe BTOPOro Tuna. Tenepb
B3rJISHEM Ha HECKOJIbKO Pa3/InYHbIX 3K3eMMNAAPOB PYHKTOPOB AJ1S 3HAKOMbIX TUMOB. N5 CMNCKOB,

fmap MpPOCTO onpefenseTcs Kak 6a3oBas PYHKLMUS map :

instance Functor [] where

fmap = map

Ha camom pene, fmap 3To 0606LieHMe COOTBETCTBUSA. Hanpumep, TUMN OaHHbLIX Map TaK XKe
¢pyHKTOP. OH NCMOJSIb3yeT CBO COBCTBEHHYIO (PYHKLMIO map AnA fmap . DYHKTOPbLI NpoCcTo HepyT
3Ty naet npeobpasoBaHms BCEX HUXKE JieXKALLMX 3HAYEHU U NPUMEHSIOT UX K Apyrum Tunam. C

3TWUM, AaBaliTe B3rISHEM Ha Maybe Kak Ha (PyHKTOp:

instance Functor Maybe where
fmap _ Nothing = Nothing
fmap f (Just a) = Just (f a)

BbirnaouT 0OBOJIbHO MOXOXXe Ha Hally (PyHKUWIO convertTuple . EC/IM y HAC HET 3Ha4YeHUd Ha
rMepBOM MecTe, Torga pesysnbTaT Nothing . ECniM nMeeTcsa 3Ha4YyeHue, Torga rnpocTo NpuMeHaeTCs
PYyHKLMSA K 3Ha4YeHne n npespawaeT eé€ B Just . TN AaHHbIX Either MOXeT ObiTb TUMOM Maybe C

OOMOSIHUTEIbHON I/IHCpOpMaLI,VIeIZ Mo Kakom NMPUYnNHeE. OH nMmeeT CcxoXxee noeepeHue:

instance Functor (Either a) where
fmap _ (Left x) = Left x
fmap f (Right y) = Right (f y)

OTMeTMM, YTO NMapameTp NepBoro Tumna 3Toro o6bekTa UcnpassieH. ToNIbKO BTOPOI NapameTp
3Ha4YeHUs Either M3MeEHEH C MOMOLLbl0 fmap . OCHOBBLIBASAICb HA 3TUX NMPUMEpPaXx, Mbl MOXEM

YBUOETb KaK NepenunucaTb convertTuple oboLlleHHee:

convertTupleFunctor :: Functor f => f (String, String, Int) -> f Person

convertTupleFunctor = fmap personFromTuple

[lenaem cBon pyHKTOP



Mbl Tak XXe& MO)XeM B35Tb CBOW COBCTBEHHbLIN TUM U onpenesinTb aKM3erJiap CDyHKTOpa.
MpelnosnoXnM y Hac ecTb CJ'Ie)J,yIOLLI,I/IVI TN OaHHbIX, OTpa)KaIOVILLI,IZ nankKy OOJIKHOCTHbIX JINL,
npaBunTesibCTBa Ha MeCTaxX. 3agagnM ero TUMoM a. 3TO 3HAYUT, YTO Mbl NO3BOJISIEM Pa3NYHbIM

MarnkKaM UCroJsib3oBaTb pa3JindHble NMpeacTasJieHNA OOJIXXHOCTHbIX JTNL,.

data GovDirectory a = GovDirectory {

mayor :: a,

interimMayor :: Maybe a,
cabinet :: Map String a,
councilMembers :: [a]

OQfHa 4acCTb Hallero NMPUIoXKEHNS MOXXET OTParkaTb JIIOAEN C MOMOLLb KOpTe)xen. 3To byageT Tun
GovDirectory(String, String, Int) . B TO BpeM$, Kak gpyras 4aCcTb MOXET UCMOJIb30BaTb TUM
GovDirectory Person . Mbl MOXXeM onpenennTb CefylLWnin 3K3eMnasap PyHKTopa 415 GovDirectory
onpenenne fmap . Tak Kak Hall TUM JIEXXALL MM BHYTPW B BLEJIOM SABAAETCA PYHKTOPOM, 3TO

MO3BOJIAET MPOCTO BbI3bIBaTb fmap AJIA nonen.

instance Functor GovDirectory where
fmap f oldDirectory = GovDirectory {
mayor = f (mayor oldDirectory),
interimMayor = fmap f (interimMayor oldDirectory),
cabinet = fmap f (cabinet oldDirectory),

councilMembers = fmap f (councilMembers oldDirectory)

TaK e MOXXHO UCMOJIb30BaTb MHPUKCHLIN OMepaTop <$> B KayecTBe CMHOHMMa fmap . YTOOLI

onucaTb BCE ropasao MnpoLLle:

instance Functor GovDirectory where
fmap f oldDirectory = GovDirectory {
mayor = f (mayor oldDirectory),
interimMayor = f <$> interimMayor oldDirectory,
cabinet = f <$> cabinet oldDirectory,

councilMembers = f <$> councilMembers oldDirectory



Tenepb y HAC eCTb CBOM (OYHKTOpP, Npeobpa3oBaHne TUMOB AaHHbIX BHYTPW HaLLEN Nnanku Tenepb
npowe. Mbl MOXKEM MPOCTO UCMOJIb30BaTh fmap 06bEeAUHMB C Halwel pyHKUMen npeobpasoBaHus,

personFromTuple :

oldDirectory :: GovDirectory (String, String, Int)
oldDirectory = GovDirectory
("John", "Doe", 46)
Nothing
(M. fromList
[ ("Treasurer", ("Timothy", "Houston", 51))
, ("Historian", ("Bill", "Jefferson", 42))
, ("Sheriff", ("Susan", "Harrison", 49))
1)
([("Sharon", "Stevens", 38), ("Christine", "Washington", 47)])

newDirectory :: GovDirectory Person

newDirectory = personFromTuple <$> oldDirectory

BbiBOObl

Tenepb Bbl 3HaeTe 0 PYHKTOPAX, HY)KHO BpeMsi, YTOObI MOHATL 3TW TUMbI CTPYKTYpP. [BMUraemcs K

4yacTu 2, roe Mbl 06cyanm npmmeHeHne pyHKTOPOB.
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