JlabopaTopHasi pabora Neb

1 Mopyau

[Iporpammel Ha s3bike Haskell coctosit n3 Habopa modyaedi. Monynu
cayXKaT ABYM LieJssM — YINpaBJeHHIO MPOCTPAHCTBAMH HMMeH U CO3[aHHUIO
aOCTPAKTHBIX THIOB JaHHBIX.

Monayau UMelT UMeHa, HauhHalllMecs ¢ 3aryaBHoOM OyKBBI; B UHTEpIIpe-
tatope Hugs TekcT Momynss NOJ/KEeH HaXOOUTbCA B OTAeJNbHOM (palse, UMS
KOTOPOTO COBMAJaeT ¢ UMeHeM MOAyJs. DTOT (pais LO/MKEeH UMeTb pacluupe-
HUe .hs.

C nmpakTHuecKol TOUKH 3peHHs] MOAYJIb NIpeaCTaBJsieT co60i NMPoCTO OIHO
6oJ1bIlI0e 0ObSIBJIEHHE, HAYHHAOLleecs C KJueBoro caosa module. [Ipuse-
JleM TIpuMep MoxmyJst ¢ HMeHeM Tree.

module Tree ( Tree(Leaf,Branch), leaflist) where
data Tree a = Leaf a | Branch (Tree a) (Tree a)

leaflist (Leaf x) = [x]
leaflList (Branch left right) = leaflist left ++
leaflist right

Tun Tree u pyHkuusa leafList ObliM BBeleHbl B J1aO0OpaTOpHOH padore
Ne4.

Mopnynb siBHO axcnopmupyem Tree, Leaf, Branch u leafList. Jke-
NOpPTUPyeMble U3 MOAYJIS HMeHa MNepeurcssioTcs B CKOOKax Iocje KJye-
Boro cjaoBa module. Ecau 3T0 nepeuncieHue He yKasaHo, MO yMoJsya-
HHUIO U3 MONYJSl 3KCIOPTHPYIOTCS 8Ce MMeHa. 3aMeTbTe, UTO HUMeHa THMa
U €ro KOHCTPYKTOPOB [OJIKHBl OBbITb CIPYNIHMPOBAHBI, KAK B KOHCTPYKLHH
Tree (Leaf,Branch). B kadyecTBe cokpallleHUs] MOXKHO MCMOJb30BaTh 3a-
nuch Tree (. .). TakxKe BO3MOXKHO 3KCMIOPTUPOBATb TOJIbKO YACTh KOHCTPYK-
TOPOB JaHHBIX.



Monynb Tree Tenepb MOXKeT ObITb UMNOPMUPOBAH B KAKOH-THO0 NPYyTroH
MOJYJIb:

module Main where
import Tree (Tree(Leaf,Branch), leaflist)

31ech Mbl IBHO yKa3aJ/M CIUCOK UMIIOPTUPYEMBIX CYLIHOCTEH; eCi ONyCTHTh
€ro, UMIOPTHUPYIOTCS BCE CYLIHOCTH, IKCIIOPTHUPYeMble U3 MOMYJIS.

OueBHaHO, €C/U B IBYX HMIIOPTHUPYEMBIX MOIYJSX COAEp:KATCH pasJsny-
Hble CYLIHOCTH C OJHUM HMeHeM, BO3HUKHeT npooJema. Ly Toro, 4ToObl
u3bexxaTb ee B s3blKe CYLIECTBYeT KJoueBoe ¢joBo qualified, mpu mo-
MOILIY KOTOPOTO OMNpeNessIIOTCS Te WUMIOPTHUPyeMble MOAYJIH, UMeHa 00bekK-
TOB KOTOPBIX nprodpetatoT BuA: «Monyab.O6bexkT». Hanpumep, nas mony.s
Tree:

module Main where

import qualified Tree

leafliist = Tree.leaflist

2 AOcCTpaKTHbIE THUIIbI JaHHbBIX

Hcnonb3oBanue Mopnysel no3BoJisieT onpeiessiTb a0CTpaKTHbIe TUIbl 1aH-
HBIX, T. €. THIIbl, BHYTPEHHSS CTPYKTypa KOTOPBIX CKpbITa OT HUX M0Jb30Ba-
Tesisl. Hanpumep, paccMoTpuM npocTeHIUUi c/0Bapb, MO 3a4aHHOMY CJOBY
BO3BpAILlAIIINHA ero 3HaueHHe:

module Dictionary where
data Dictionary = Dictionary [(String,String)]

getMeaning :: Dictionary -> String -> Maybe String
getMeaning [] _ = Nothing
getMeaning ((word,meaning):xs) w | w == word = Just meaning

| otherwise = Nothing

dyHkuMA getMeaning 1o 3aJaHHOMY CJIOBaplo M CJOBY BO3BpallaeT Haid-
IeHHOe 3HaueHHe (¢ ucnosab3oBaHUeM THna Maybe). Cam cioBapb npeacras-
JIIeTCs CIIUCKOM Iap.

Kak cosnaBate cioBapb? [losb3oBaTesib 3TOro MOLY/Is1 MOXKET ONPENENUTh
addWord, Kotopasi 1o06aBssieT Mnapy «CJOBO-3HAUeHHe» B CJOBAapb U BO3Bpa-
12eT MOAU(HULUPOBAHHBIN CJI0BAPB:



import Dictionary
addWord (Dictionary dict) word meaning = Dictionary ((word,meaning):c

3aech MoJb30BaTe/b BUAUT MpeACTaBJeHHe CJA0Bapsi B BHJE CIIHCKA U MO-
JKeT BOCIMOoJb30BaTbest 3TUM. OQHAKO B AajbHeHllIeM Mbl MOXKeEM 3aXOTeTb
MU3MEeHHUTDh MpeacTaBJjeHue cjoBapsi. CIIHCOK — MHOBOJbHO Hea(p(eKTHBHAs
CTPYKTYpa AaHHBIX 15 TIOMCKA, €CJU OH CTAHOBUTCSH BeJMK. [opasno mydiue
UCII0/1b30BaTh Xell-TabJuLbl UM AepeBbsl noucka. OnHako, ec/au MpeacTaBs-
JeHue Tuna Dictionary OTKpPBHITO, Mbl He MOXKeM H3MEHHTb ero 0e3 pucKa
HapyWUTh (PYHKLUHOHUPOBAHHE I10/1b30BATEJNbCKUX MPOrpPaMM.

Cnenaem tun Dictionary a0GCTpakTHBIM, YTOObl CKPBITb OT I0Jb30-
BaTesJed MONYJsl ero BHyTpeHHee mpencTaBseHue. OmnpenennM B MoOLyJe
3HaueHHe emptyDict, mpexacrasJsooliee cCOO0OH MyCTOH C€JOBapb U (PyHK-
uuto addWord. Torga mosb3oBaTe M CMOTYT 00LIATHCA C 3HAYEHUSIMH THIA
Dictionary TOJNBKO C MOMOLLBIO pa3pelleHHbIX (PYHKLHH:

module Dictionary (Dictionary, getMeaning, addWord, emptyDict) where
data Dictionary = Dictionary [(String,String)]

getMeaning :: Dictionary -> String -> Maybe String
getMeaning [] _ = Nothing
getMeaning ((word,meaning):xs) w | w == word = Just meaning

| otherwise = Nothing
addWord (Dictionary dict) word meaning = Dictionary ((word,meaning):c

emptyDict = Dictionary []

AGcTpakTHble THMBI JAHHBIX MPENOCTABJSIOT MEXaHHU3M COKPBHITHS NaH-
HbIX, KOTOpbIH Ha f13blKe O0OBbEKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHpPOBAHHUSA
Ha3blBaETCsl MHKAICYJsLHeH.

3 CHHOHMMBI THUIIOB

B s3biKe €CTb BO3MOXKHOCTb ONpefiesleHUs CUHOHMMOB THIIOB, T. €. HMeH
IJ151 4acTO HUCMoJsb3yeMbiX THUMOB. OHM CO3[AIOTCS C MOMOILBIO KJI0YEBOTO
c/J10BO type. BoT Hecko/bKO NMpUMepOB:

type String [Char]

type Person = (Name, Address)
type Name = String

type Address = Maybe String
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CHHOHHMBI THIIOB He OIpeNesIiOT HOBBIX THIIOB, a MPOCTO AT HOBBIE
MMeHa A/ y»Ke CYLleCTBYIIHUX Tunos. Hanpumep, Tun Person -> Name
NOJIHOCTBIO 3KBHBAJeHTeH TUNy (String,Maybe String) -> String.
OnHako WX HCMOJB3YIOT, MOCKOJIbKY, BO-NEPBBIX, OHU MOMOTAIOT NaTh GoJiee
KOPOTKHe HMMeHa THUIaM, a BO-BTOPBIX, IOBBIIAIOT yPOBeHb MOHUMAEMOCTH
KOZa.

4 Omnepauuu BBOJa-BbIBOJA

Cucrema BBoza-BbiBoza B sisbike Haskell mosiHoCTbI0 pyHKLIMOHAMBHA, OfI-
HaKO He YCTymnaeT B BO3MOXKHOCTSIX CHCTeMaM BBOJA-BblBOJA HMIIepPATHBHBIX
13bIKOB. B HMMIepaTHBHBIX f13bIKax MporpaMma MpeAcTaBJ/seT coOoi mocie-
JOBAaTEJbHOCTb Oeticmauti, KOTOpble CUUTBHIBAIOT U HU3MEHSIOT CONEPKHUMOE
OKPY?KaoIllero Mupa. THMHUHBIMU T€HCTBUSMHU SIBJISIETCS CUUTBIBAHUE U yCTa-
HOBKa TJ100a/IbHBIX MepEeMEeHHBIX, 3aMUCh B (PakJ, CUUTBIBAHHE C KJABHATYPb
u T. 1. Takue pmeicTBHs Takxke sABJsOTCA U dacTbio Haskell, onHako oHm
YeTKO OTHEeJIeHbl OT YHUCTO (DYHKIHOHAJNBHOTO SiApa s3bIKa.

Cucrema BBOna-BeiBofa B sisbike Haskell moctpoeHa BOKpyr KoHUenuunu
monad. OnHaKo A/ MPOrpaMMHUPOBAaHHs BBOJA-BbIBOAA TOHHMAaHHE MOHAN
TpebyeTcsi He GoJibllle, YeM MOHUMaHHe oOlleld aareOpbl IJs BLINOJHEHUS
MPOCTBIX apU(pMeTHUeCKUX neHcTBUH. [l03TOMy MBI pacCMOTPUM CHCTEMY
BBOJIa-BbIBOla 6e3 MPHUBSI3KH K MOHanaM, KOTOpble OYAYT H3yuaThbCsl B JIEK-
USX.

C nomombio si3bika Haskell neficTBusi onpenesisitoTesi, a He BBITNOJNHSIOTCS.
Onpenenenve nedcTBUS He O3HAYaeT, YTO OHO BBIMOJHsSETCS. BeimosHeHue
NEeHCTBHUSI MPOUCXOMUT 32 PAMKAaMH BBIUHMCJEHHUH BbIPaXKeHHH.

JleficTBUSL SIBASIOTCS MO0 aTOMAapHBIMU, OIpPeNeJeHHBIMH C MOMOIILbIO
CUCTEMHBIX TPUMHTHUBOB, JIUOO MOCJIEeI0BATENbHBIMA KOMIIO3UIUSIMH PYTHX
neiicTBud. MoHana BBOA-BbIBOJA COMEPKUT MPUMHUTHBBI, KOTOPbIE MO3BOJIS-
IOT CO3[aBaTh COCTABHblE NEHUCTBHUS, aHAJOTMYHO HCIOJNb30BaHUIO ;' B UM-
MepaTUBHBIX s13blKaX. MoHama CIyKHUT «KJeeM», CBSI3bIBAIOIUM JEHCTBHUS B
porpaMme.

4.1 DbasoBble onepanuu BBOJa-BbIBOAA

Kaxnoe nelicTBue Bo3BpallaeT 3HaueHHe. B cucTemMe THUIOB 3TO 3HaUeHHE
«[IOMeUeHO» TUNOM IO, KOTOPBIH OTJIMYAeT AEHUCTBUS OT NPYTUX 3HAUEHUH.
Hanpumep, paccmotpum ¢pyHkurio getChar:

getChar :: IO Char



IO Char nokaseiBaeT, 4yTo getChar mpu BbI30Be BHINOJNHAET HEKOTOpPOE
NefCcTBHe, KOTOpOe BO3BpallaeT cMMBOJ. JleHCTBUS, KOTOpble He BO3Bpallla-
I0T pe3yJibTaTa, UCNoab3yloT TUl IO (). CuMBOJ () O3HAuaeT MyCTOH THII
(moxoxuit Ha THN void B sizbike Cu). Hanpumep, ¢pyHkius putChar:

putChar :: Char -> IO ()

OHa npuHUMaeT CUMBOJI U He BO3BpalllaeT HUYEro UHTEPECHOTO.

JleficTBUSA CBA3BIBAIOTCS APYT C IPYroM C MOMOLILbIO oneparopa >>=. Ox-
HaKO Mbl OyfeM HCIo/ab30BatTh T. H. do-HoTauuiwo. KitoueBoe coBo do Hauu-
HaeT MOCJIel0BAaTeNbHOCTb ONEePaTOPOB, KOTOPble BBHIIOJNHSIOTCS MO MOPSAAKY.
Oneparop MoxkeT OBITb JUOO NeHCTBUEM, JUOO 00pa3LOM, CBS3bIBAEMBIM C
pe3ysnbTaToOM AEHCTBHS C MOMOLIbI0 <—. do-HOTALUsl HCIIOJb3yeT Te Ke Mpa-
BUJIa BbIpaBHMBAHUS, YTO U KJlo4yeBble cjoBa let niau where. Bor npocras
nporpamma, KOTopasi CYUMTBIBA€T CUMBOJ U Te4aTaeT ero:

main :: IO ()
main = do c <- getChar
putChar c

Hcnonb3oBaHue MMeHM main 3jech HecjaydyalHo: (PyHKUMS main Mopysas
Main siBssieTcs TOYKOHM Bxoma B mporpamMmy Ha s3bike Haskell, momo6Ho
¢yskuuu main B Cu. Ee tun mosmxen 6eite IO (). IlpencraBnenHas mpo-
rpaMMa BBITIOJIHSIET ABa AEHUCTBHS MOCJEN0BATEbHO: CYUTHIBAET CHMBOJI, CBSI-
3bIBAa€T pe3yJbTaT C MepeMeHHOH C U 3aTeM MedaTaeT CHMBOJIL.

Kak BepHyTb 3HaueHHe M3 I0CJE0BATENbHOCTH JeHcTBUH? Hampumep,
HaM HeoOXOIUMO OINpenesuTh (pYHKIHUI0 ready, KOTOpasi CUYUTHIBAET CUMBOJI
U Bo3BpallaeT True, ecjd OH paBeH 'y’

ready :: IO Bool
ready = do c¢ <- getChar
c == 'y’ -—- Omwubka!!!

A10 He paboTaeT, MOCKOJNbKY BTOPOH onepatop B do SBJsETCS MPOCTO OyJseB-
CKHUM 3HayeHHeM, a He nelicTBueM. Ham HyKHO B3sTb Oy/eBCKOe 3HayeHHUe U
co31aTh AefCTBHe, KOTOPOe HUYero He JeJ/aeT, HO BO3BpallaeT 3TO Oy/leBCKoe
3HayeHHe B KayecTBe pesysbrata. /s 3TOro cayxuT QpyHKUHsS return:

return :: a -> I0 a

DyHKUHMS return 3aBepllaeT M0CJAeI0BATENbHOCTb AeHcTBUH. Takum obpa-
3oM, ready onpejesseTcs Tak:



ready :: IO Bool
ready = do c¢ <- getChar
return (c == "y’)

Tenepp MOXXHO onpenenuTb OoJsiee CJ0XKHBIe (DYHKLIMHM BBOAA-BBIBOJA
Oyukuus getLine, Bo3Bpallaiolias CTPOKY, CUMTAHHYIO C KJaBHATYpHI C
CUMBOJIOM KOHIla CTPOKHM B KayecTBe 3aBepILaiollero:

getLine :: IO String
getline = do ¢ <- getChar
if ¢ == '\n’
then return ""
else do 1 <- getLine
return (c:1)

®yHKUMSA return BBOAUT 00bIYHOE 3HaYEHHe B LAPCTBO J€UCTBUH BBOJA-
BeiBoJa. Kak HacueT obpaTHoOro HarmpaBJeHHsi? MoOKHO /M BBIMOJHUTD JAeH-
CTBHE BBOJa-BbIBOa B 0OBIUHOM BblpaxkeHun? OkasbiBaeTcsi, HeT! DyHKIMUS,
Takag Kak £ :: Int -> Int He MOXeT BBINOJHATH ONepalMid BBOIA-
BBIBOZIA, MOCKOJBKY IO He MOABJAETCS B THUIIE €€ BO3BpAlllaeMOro 3Ha4YeHHS].

4.2 CrangapTHble onepauyy BBOJa-BbIBOAA

PaccmoTpum crenytouime AeHCTBUS M THUIBL AJ15 PaGoThl ¢ (haHJoBBIM
BBOJIOM-BbIBOJIOM (OHH OTpefiesieHbl B MozyJse IO):

type FilePath = String —— uMeHa QamnioB B PaAMIIOBOU CUCTEME
openFile :: FilePath -> IOMode -> IO Handle
hClose :: Handle -> IO ()

data IOMode = ReadMode | WriteMode | AppendMode | ReadWriteMode

Uro6bl OTKPBITH (haiis, ucnosb3yercs ¢pyHKUUS openFile, KoTopoii nepena-
eTcsd uMs ¢aiina u peXuM, B KOTOPOM ero HeoOXOAUMO OTKphITh. [Ipu aTom
cosmaetcst neckpunrtop (aiisna (tTuna Handle), KOTOpPBIH 3aTeM HEOOXOTUMO
3aKpBITh ¢ MOMOLIbI0 (yHKUMHU hClose.

Jlns cunTeiBaHUS K3 (paiiya CUMBOJIA U CTPOKH CJyKaT cJeaytolne hyHK-
LIUU:

hGetChar :: Handle -> IO Char
hGetLine :: Handle -> IO String

g 3anucu B paiia1 vcnonb3yoTes GYHKLUHH:



hPutChar :: Handle -> Char -> IO ()
hPutStr :: Handle -> String -> IO ()

JIns CYMTBIBAHHS C KJABHATYPhl M BBIBOAA HA 9KPAH HCIMOJB3YIOTCS CJe-
aytolre QyHKIUU:

getChar :: IO Char
getlLine :: IO String
putChar :: Char -> IO ()
putStr :: String -> IO ()

Kpowme Toro, oyenb noJsie3Ha cjaenywouias GyHKLHS:
hGetContents :: Handle -> IO String

Ona cuuTbiBaeT Bechb (ails Kak ofgHy OoJbllyio cTpoky. Ha mepBbifi B3T/IsA
5Ta (PYHKLUUS O4YeHb Hed3(PPEeKTUBHA, ONHAKO B NEHUCTBUTEJbHOCTH, U3-3a MC-
M0JIb30BAHUS OTJIOXKEHHBIX BBIUMCJIEHHUH, U3 (paiiia CUUTAETCS CTOJBKO CUM-
BOJIOB, CKOJIbKO HEOOXOAUMO, HO He OoJblie.

4.3 Ilpumep

3amnuiieM rnporpammy KomupoBaHHs (aisoB. OHa CUMTBEIBAET C KJ/aBHa-
Typbl UMeHa ABYX (halJiOB, UCXOAHOTO U LIeJIeBOTO, U KOMUPYyeT OAUH (halJ B

NPYTOH.

—-— DYHKUUS [IeyaTaeT IpurjalleHVe, CUHUTHBaeT UMa Qarnia
—— U OTKpPHBAaeT €ro B yKa3aHHOM peXuMme
getAndOpenFile prompt mode = do putStr prompt
name <- getLine
openFile name mode

main = do fromHandle <- getAndOpenFile "Copy from: " ReadMode
toHandle <- getAndOpenFile "Copy to" WriteMode
contents <- hGetContents fromHandle
hPutStr toHandle contents
hClose toHandle
putStr "Done."

HecmoTps Ha To, 4yTOo MBI HcnoJb3yeM (pyHKUHIO hGetContents, Bce co-
nep:xxumoe (paisa He OyoeT HAXOAUTCS B MaMsATH, IOCKOJbKY OHO OyaeT mpo-
YUTBIBATHCS MO Mepe HeOOXOMUMOCTH M 3alHChiBaThCsl HAa AMCK. DTO MO3BO-
JIUT KONHPOBaTh Aaxe OoJsblure (palybl, 00beM KOTOPBIX NpeBbIIIaeT 00beM



onepaTUBHOHM MaMsATH KoMmbioTepa. McxonHblll (afin OyneT HessBHO 3aKpHIT,
KOT/la U3 Hero CYMUTAeTCs MOCJAeAHUH CHMBOJI.

Jng poctyna K mapameTpaM KOMaHAHOH CTPOKH MPOrPaMMbl MOXKHO HC-
N0/1b30BaTh CJAEAYIOUIYI0 (DYHKIHUIO, OIPENENEeHHYI0 B MoyJe System:

getArgs :: IO [String]

OTa (YHKLMSA BO3BpallaeT CIHUCOK CTPOK, SIBJSIOLIMXCS MapaMeTpaMu Ko-
MaHJIHOH CTPOKH, MOZOOHO MaccUBy argv B nporpamMmMax Ha Cu. [Iporpammy
KOIHPOBAHUSA TOTJA MOXKHO OIPENeNUTh TaK:

main = do args <- getArgs
copyFile
putStr "Done."

copyFile [from, to] = do fromHandle <- openFile from ReadMode
toHandle <- openFile to WriteMode
contents <- hGetContents fromHandle
hPutStr toHandle contents
hClose toHandle

copyFile _ = error "Usage: copy <from> <to>"

dTta mporpaMma MPUHHMAEeT KWMeHa MCXONHOrO M LeJeBOro (pajoB M3
KOMaHIHOH cTpokH. PyHK1US copyFile nevyartaeT coobuieHre 06 olnOKe,
ec/i B NIPOrpaMMy IepelaHo HeBepHOe KOJUYeCTBO apryMeHTOB.

o Co3ganue MCNoJHAEMBIX MPOrpaMm

Jlo cux mop Mbl BBIMOMHANN TporpaMMbl Ha si3bike Haskell ¢ ucrnosnb3ona-
HUeM uHTeprpeTaTopa. OfHAKO CYIIeCTBYET BO3MOKHOCTb CO3[1aBaTh OTAE/b-
Hble MCIOJHSIeMble TPOrPaMMBbl, JJis BBITIOJHEHUS] KOTOPHIX He HYXKHa cpeja
uHTepnperaropa. [nas storo ucnogbayercs komnugastop Glasgow Haskell
Compiler, BbI3bIBaeMBbIH C TIOMOIIbI0 KOMaHAbI ghc.

st Toro, 4To6Bl CKOMIHUJIKMPOBATh HAOOP MOAYJEH B HUCIOJNHSIEMYIO TPO-
rpamMMmy, HOJI?KeH OBITh OTpe/ie/ieH MOAY/Ib ¢ UMeHeM Main, B KOTOpOM HeoO-
XOIMUMO OTpelne/uTh PYHKUHI0 main :: IO (). DTOT MOAY/b CJAEAyeT Io-
MecTUTb B (pais1 Main.hs. a1 KOMOUASAUUM HEOOXOIHMO BBECTH B KO-
MaHIHOH CTPOKEe CJEAYIOILYI0 KOMaHIYy:

ghc --make Main.hs

B cayuae, ecau mporpamma COAep:KHUT OLIMOKH, MH(GOpMaLus 0 HUX Oyner
BbIBeJleHa Ha 3KpaH. Ec/u oln60K HeT, KOMIUJATOP CO3AACT HUCIOJHSEMbIH
(ba#s1, KOTOPBIM MOXKHO 3aMyCKaTb Ha BBINIOJIHEHHE
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6 3amanuga

1. Hanuuure cnenytoiiyde nporpamMmmbi:

1)
2)
3)

4)

[Tporpamma, cuuThiBatoLas ABa YKCAA U BO3Bpallaollast HX CyM-
MYy.

[Iporpamma, pacneuaTeiBatolllasi nepeflaHHble B Hee apryMeHThI KO-
MaHJHOHU CTPOKH.

[Iporpamma, KoTopasi IpUHHMaeT B KOMaHAHOH CTpOKe UMS (aina
M pacreyaTbiBaeT ero Ha KpaHe.

[Iporpamma, npuHHMarwlmasgs B KOMaHAHOH CTPOKE YHCJIO N U
UMsl (paija W BBIBOASILLAS HA 39KpaH IepBble N CTPOK (pau-
Ja (ucrosb3y#iTe (QyHKUMIO lines, pa3OUBAaIOLIYIO CTPOKY
Ha CIIMCOK CTPOK B CHMBOJAaX KOHLIA CTPOKH, T.e., Hampu-
Mep lines"linel\nline2" BepHer ["1linel", "line2"].
Takxke nose3na pyHkuug unlines, ocyuecTsJsouas 00paTHYIO
orepanuio.)

2. Peanusyi#iTe mporpaMMbl, BBIMOJHSAOLINE 3a/laHHsl Ballero BapuaHTa U3
nepBoi JabopaTopHod padoThl. [lapameTpbl (GYHKUHUHA NOJKHBI CUUTHI-
BaTbCSl C KJIABUATYPHI.



