Jlabopatopnas padora N3

1 let-cBa3bpIBaHUE

[Ipu onpenenenun (HyHKIHUHE 4acTo OBIBAET HEOOXOAMMO HCIOJIb30BATH
HEKOTOPBIE BpeMeHHbIe TlepeMeHHbIe /s XPaHEeHUS IIPOMeKY TOTHBIX Pe3YThb-
TaTOB. BCmOMHIM, KaK BBIYUCISIOTCS KOPHU KBaJPATHOTO YDaBHEHUS BUIA
ar? +br+c=0: 215 = (—b+ Vb — 4ac)/2a. MoxKHO 3a11CATH CJIEJLYIONLY IO
GYHKIMIO /18 BHIYUCICHUS TTaphl KOPHeH ypaBHEHUS:

roots a b c =
((-b + sqrt (b*b - 4*axc)) / (2*a),
(-b - sqrt (b*b - 4xaxc)) / (2*a))

Hanucanune dbyHKIMi B TAKOM CTHJIe YpeBaTo mpobdaemamu. Bo-mepBuix, Jer-
KO JIONYCTUTH OIIMOKY, BTOPOil pa3 3aluchiBasi OJIHO U TO YK€ BbIparKeHHeE.
Bo-Bropbix, npu uTeHun 3TOH TPOTPaMMbl MPUXOANTCS COTOCTABIATH JBa
BBIPaXKeHHUsI, 9TOObl IIOHATH, UTO OHU IIPEJCTAaBJISI0T COOOHl OJHO U TO 2Ke.
B-Tperbux, nporpamMma cranoBuTcs jinHHee. M HakoHell, oHa MeHee 3 deK-
THBHA, YeM MOIVIA OBl OBITH, TOTOMY YTO KOMIbIOTEPY HPUXOIUTCA JIBA Pas3a
[IPOBO/IUTH OJINHAKOBBIE BHIUUCJIEHU.

Jlng u3bexkanug 3TUX MpodJieM B sI3bIKE MOXKHO BBOJUTH JIOKAJbHBIE I1€-
peMenubie. ODYHKIMIO MOXKHO 3aIlIHCATH TaK:

roots a b ¢

let det = sqrt (bxb - 4*a*c)
in ((-b + det / (2xa),
(-b - det / (2xa))

Jlokaibnas nepeMennas det JOCTYIHA TOJIBKO B ONpeJeeHUN (DYHKIIUH
roots.



Moxkno onpeaesdaTb HECKOJIBKO JIOKAJIbHBIX IMMEPpEeMEeHHbIX:

roots a b ¢
let det = sqrt (b*b - 4*a*c)
twice_a = 2%a
in ((-b + det) / twice_a,
(-b - det) / twice_a)

3aMeThTe, 9TO B KOHCTPYKIIMHU let ... in ... WCHOJb3yeTcs MPABHUIO BbI-
PaBHUBAHUS: MEPBBIHI CUMBOJI, OTJIMYHBINA OT 1pobesia, caeayonui 3a KJIo-
YeBLIM CJOBOM let, 3a7aeT KOJOHKY, OTHOCUTEJIHLHO KOTOPOH TOJIZKHBI BbI-
pPaBHUBATHCS MOCaemyonue onpesestenns. C HCIOIb30BaHTEM CHMBOJIOB ‘{,
‘} u °;’ nmpaBWJIO BBIDABHUBAHUS CTAHOBHUTCS HEOOA3ATE/IBHBIM, U (DYHKITUIO
roots MOXKHO OBLIO ObI 3allHCATh TaK:

roots a b ¢ =
let { let = sqrt (b*b - 4*a*xc); twice_a = 2*a }
in ((-b + det) / twice_a,
(-b - det) / twice_a)

[IoMmumo KoHCTpYKIMEM let ... in ... uHOTJA ya0o0Hee HCIOJIb30BaTh
KOHCTPYKIIMIO ... where ... , B KOTODPOH oONpejesieHns JIOKAJbHBIX Tepe-
MEHHBIX CJEIYIOT ITOCJe OCHOBHON (DYHKIIHH:

roots a b ¢ =
((-b + det) / twice_a,
(-b - det) / twice_a)
where det = sqrt (b*b - 4xaxc)
twice_a = 2%a

BaMQTI/IM7 9TO B IIpuHOUIIE MOXKHO OBLJIO HE BBOAUTDL JIOKAJIBHBIX II€pe-
MEHHBIX ¥ HCIOJIL30BaTh BMECTO HUAX TJI00AILHBIE beHKL[I/H/I

det a b c= sqrt (b*b - 4xaxc)
twice_a a = 2*a

roots a b ¢ =
((-b + det a b ¢) / twice_a a,
(-b - det a b c) / twice_a a)

OHaKO HEIOCTATKH TAKOTO MOJXO/Ia OYEBUIHBI: TIOMUMO TOTO HENPUSITHO-
ro ¢akra, 4r0 Mbl BBEJM JIB€ BCIOMOrare/bHble (PYHKIIMU B 1J106aJIbHOM



IPOCTPAHCTBE MMEH (A 3TO 3HAYMT, YTO MbI Teleph He CMOXKEM HCIOJIb30-
BaTh, HApUMeD, UMs det s KaKOH-HUOYIb JApYroil moJjesHoi (hyHKIum),
JIUIsl BBIYHMCIEHHS 3HaYeHUud +/b? — 4ac U 2a TPUXOIUTCH IePeJaBaTh COOT-
BETCTBYIOIIHE TMapaMeTphl B (PYHKIHMH, TOTAa KaK JOKAJIbHBIE ONpEIe/IeHHS
MOT'YT CBOOO/IHO MCIT0/I30BaTh MapamMeTpbl (DyHKIUH, B pAMKaX KOTOPO OHI
OTpe/IeTeHbI.

B koncTpyknuax let m where MOXKHO OIpeJie/iATh HE TOJBKO TepeMeH-
Hple, HO ¥ (hyHKnuu. PaccMorpuM, Hanpumep, (PyHKIHIO, BO3BPAIIAOILY IO
0 33JJAHHOMY YHCJIY N CIHCOK HATypaJabHBIX uncena [1,2,...,n]. Beemem
BCIOMOTaTe bHy10 MyHKIHIO numsFrom, Koropas 110 3aJaHHOMY YHCJIYy I BO3-
Bpamaer cnucok [m,m+1,m+2,...,n] u caemaeM ero omnpejejeHne JOKab-
HBIM:

numsTo n =
let numsFrom m = if m == n then [m] else m:numsFrom (m + 1)
in numsFrom 1

Bamersre, uTo dyHKIUA numsFrom mcnob3yer B CBOEM OIPEe/IeHUH Tepe-
MEHHYIO N, XOTS OHa He Tepe/laeTcsd B Hee B KadecTBe MapaMeTpa.

2 Curmaanmsamug o6 onmrmokax

Onpenensgemble HaMi (DYHKIUH MOTYT HE BBIYUCISITHCS HPU HEKOTOPHIX
3HAYEHUAX apryMenTa. BeromHum orpesesienne pyHkimu dhaxkropraia;

factorial 0 = 1
factorial n = n * factorial (n - 1)

OTa GYHKIMS 3aMedaTeIbHO paboTaeT A0 TeX MOpP, MOKA MBI He HOIIbITAeMCs
BBIYHCIUTEH (DAKTOPUAJT OTPUIATENHHOr0 4ucia. HeTpymaHo 3aMeTuTh, UTO
B 9TOM CJIy4ae BbIYHCJIEHHE YXOJIUT B OECKOHEUHYIO PEKYPCHUIO, HOCKOJIbKY
0a30BbIil CayYail HUKOT/Ia He JOCTUTaeTCS.

[Ipocreiimuit criocod CUTrHAIU3UPOBATH O TAKUX ONIMOKAX — HCIOJIb30-
BaTh CTAHIAPTHYIO DYyHKINO error. OHA NPUHAMAET B Ka4ecTBe apryMeHTa
CTPOKY, & ee BBIUYHCJIEHHEe MPUBOJIUT K OCTAHOBKE MPOTPAMMBI M BhIJadue Ha
9KpaH 310# crpoku. Takum obpazom, GyHKIUIO PaKTOPUAJIA 3AlUIIEM TaK:

1
if n > 0 then
n * factorial (n - 1)
else
error "factorial: negative argument"

factorial O
factorial n



3 Oxpangroiiue ycJoBud

CormocTaBieHne ¢ 0OpA3IOM HPEIOCTABIIET IMHPOKHE BO3MOMKHOCTH B
omnpeaenenun GpyHkimit. OTHAKO ¢ €ro MOMOIIBIO, I10 CYIIECTBY, MOXKHO BBIIE-
JINTH TOJBLKO CTPYKTYPY HEPeJaHHbIX B (DYHKIUIO TAPAMETPOB U PABEHCTBO
97IeMeHTOB 3TUX [TapaMeTpPOB KOHCTAHTHBIM 3HadeHHsM. OHAKO 3a9acTyIO
9TOT0 HEJOCTATOYHO: HEOOXOIMMO HAKJIAIBIBAThH DOJIee CJI0KHBIE YCIOBUS HA
BXOJHBIE ITAPAMETPHI.

Hamnpumep, B npuBejiearHoM Bbiiie onpejeennu pyukiun factorial mMbl
HCI0JIH30BAIN COYETAHNE COMOCTABIEHUs ¢ 00PA3IOM U YCJOBHOTO OMEPATO-
pa. Comocrapenne ¢ 00pa3moM BBHITJISIAT SKOHOMHee W HarasaHee. MoKHO
JIX UCIIOJIb30BATh MOX0XKHUH CHHTAKCHC 115 yesaoBuii! [a, mpu ncmosib30BaHun
oxpanarouur yearosud. C HuMU HYHKIUS HaKTOPHAJIa 3AITUIIETCS CIeTyI0-
M odpa3oMm:

factorial 0 =1
factorial n | n < 0 = error "factorial: negative argument"
| n >= 0 = n * factorial (n - 1)

CHHTAKCHC OYeBHIEH M3 IIPUBEIEHHOrO IpuMmepa. Takrke 3aMeTHM, UTO
BMECTO MOCJIEHEr0 YCJIOBHS MOKHO MCIIOJB30BaTh CJI0BO otherwise (amrur.
uHave, B MIPOTHBHOM ciy4dae). Hanpumep, dbyHKIms onpejieeHus 3HaKa TuC-
JIa, BBITJISIUT CJEYIONIM 00pa3oMm:

signum x | x < O = -1
| x == 0 =0
| otherwise = 1

Onpenenenne (PyHKINA B TAKOM CTHJIE OOBIYHO HAIJISAHEE W B HPOIPaM-
max Ha Haskell oxpansiroriue ycaoBusi HCMOIB3YIOTCS OY€Hb MIHPOKO (COOT-
BETCTBEHHO, YCJIOBHBIH OMEpaTop WCIOJb3yeTcs peako). st uitocrpanun
HAIVISIHOCTH TPUBEJEM ONpe/iefenre (pyHKIMHA Signum ¢ MCIOJIB30BaHHEM
YCJIOBHBIX OTIEPATOPOB:

signum x = if x < O then
-1
else
if x == 0 then
0
else
-1



4 TloammopdHBIEe THNBI

B aspike Haskell ucnosb3yercst monmuMopdHas cuctema THIOB. B cymino-
CTH, 3TO O3HAYALT, YTO B SA3bIKE HPUCYTCTBYIOT MUNOGHIE nepementvie. Pac-
CMOTPHUM yrKe N3BECTHYIO HaM (PYHKIINIO tail, KoTopast BO3BpAaIaeT MmepBblii
semenT cuucka. Kako tun 31oit dyuknun? Ona 0MHAKOBO IPUMEHUMA U
K CIIUCKY TIEJIBIX, H K CITUCKY CHMBOJIOB, H K CIIUCKY CTPOK:

Prelude>tail [1,2,3]

[2,3]

Prelude>tail [’a’,’b’,’c’]

[)b) s ,C,]

Prelude>tail ["1list", "of", "lists"]
["of", "lists"]

QOyukiust tail umeer noaumopPuuii tum: [a] -> [a]. DTo o3mada-
€T, ITO OHA NPUHUMAaeT B KAadeCTBE apryMeHTa 410007 CINCOK U BO3BpPa-
IAeT CIUCOK TOTO Ke CaMOr0 THMA. 3/eCh a 0003HAYAeT THUIOBYIO Tepe-
MEHHYIO, T.e. MOJpPa3yMeBaeTcs, YTO BMECTO Hee MOYKHO IMOJCTAaBUTHL JIIO-
Ooit KoHKpeTHBIH Tun. Takum obpaszom, 3amuch [al] -> [a] 3amaer 1e-
JIOE CeMEHCTBO THUIOB, HPEJACTABUTEISIMU KOTOPOI'O SIBJISIOTCS, HAIPUMED
[Integer] -> [Integer], [Char] -> [Char], [[Char]] -> [[Charl] u
T.II.

Anasornyno ¢GyHKIHS tail, BO3BpAIAONasg MEPBBIA 3JeMEHT CIIHCKA,
uMeer Tun [a] -> a. llpeacraBuTensgmu 3Toro cemeiicTBa SBJSIOTCS TUIBI
[Integer] -> Integer, [Char] -> Char m T

Muorue dyukiuu, paboramonige co CIUCKAMH, MapaMU U KOPTEXKAMH,
mveror nosumopdHabe Tanbl. Tak, Gynknusa £st uveer turn (a,b) -> a (3a-
MeThTe, YTO B ONpeJeJeHHH TOTO THIAa MCIOIb3YIOTCd JIBe THIIOBBIE IIepe-
MeHHbIE).

5 Iloap30BaTejibCKMEe TUIIbI

[ToMuMO uCTIOIB30BaHUS CTAHIAPTHBIX TUIIOB, IPOI'PAMMUCTY IIPEI0CTAB-
JIeHa BO3MOYKHOCTH ONPEIeNATh CBOU COOCTBEHHBIE, clenudUIecKe THIBI
JMaHHBIX. /[J1 9TOrO Memoab3yeTcsd Kao4deBoe caoBo data.

5.1 Ilapsr

g mpuMepa paccMOTPHUM OIlpeeleHre Maphl, OUeHb MOXOXKel Ha CTaH-
JapTHYIO:



data Pair a b = Pair a b

Paccmorpum sTor Koj1 1mojapodbHo. KitodeBoe cijioBo data mokasbiBaer, 4TO
MBI COOMPAEMCS OIpPeIe/IATh THII JAHHBIX. 3aTeM CJIeJyeT HA3BAHHE STOTO
TUNA, B JAHHOM CJIyd4ae Pair (HAOMHEMM, 9TO HMEHA THIIOB HAYMHAKTCS C
3ary1aBHOil GyKBbI). CHMBOJIBL & U b, CJIEJIYIOIINE 32 STHM, SIBJISIOTCS THIIOBbI-
MH TIepeMeHHBIME, 0003HAYAIOMUMEI HapaMeTphl THIIA. TakuM oOpa3oM, Mbl
onpese/aseM CTPYKTYPY JAaHHbIX, IaPaMETPI30BAHHIO [BYMs THIIAME a 1 bl.

[Tocyie 3HAKA paBEHCTBA MbI YKA3BIBAEM KOHCMPYKMOPLE OGHHBIL ITOTO
tuna. B qaHHOM ciydae y HAC eCTh e IMHCTBeHHbIH KOoHCTpyKTOp Pair. (Mms
KOHCTPYKTOpa JAaHHBIX He 0043aTeJIbHO JIOJIKHO COBIIAIATh C UMEHEM THIIA,
HO B HAIIIEM IPUMEPEe ITO BBITIAIUT eCTeCTBeHHO.) [locie nMeHn KOHCTPYK-
TOpa JaHHBIX Mbl CHOBQ IIMIIEM a b7 4TO O3Ha4daeT, 4TO AJid TOro, LITO6bI
CKOHCTPYHPOBATH IIapy, HAM HYXKHO JBa 3HAYEHHHA: OJHO, IPUHAJIJICIKAIIEE
THIY & U Apyroe, U3 Tumna b.

9TO ompejiesienne BBOAUT BYHKIMIO Pair :: a -> b -> Pair a b, Ko-
TOpast UCIOJIB3YeTCs /10 KOHCTPYHUPOBaHUS Hap Tuia Pair. 3arpysus 3Tor
KOJI B HHTEPIPETATOP, MOXKHO IMOCMOTPETh, KAK KOHCTPYUPYIOTCA AP

Main>:t Pair

Pair :: a -> b -> Pair a b

Main>:t Pair ’a’

Pair ’a’ :: a -> Pair Char a
Main>:t Pair ’a’ "Hello"

Pair ’a’ "Hello" :: Pair Char [Charl]

DyHKINNA, COOTBETCTBYIOIINE KOHCTPYKTOPaM JIaHHBIX, 00JaIal0T TeM
CBOMCTBOM, YTO MX MOYXKHO HCIIOJIb30BATH IPU COIOCTABJCHUH € OOPA3IOM.
Tak, pyHKIME JJIsT MOJYyYeHUs] HEPBOIO M BTOPOrO JIeMeHTa Halleil mapbl
MOYKHO OIPEJIEIUTD CJASIYIONUM 00pa30M:

pairFst (Pair x y)
pairSnd (Pair x y)

X
y

JlaHHBI TpIMep, BO3MOKHO, BBI3BIBAET BOIIPOC: 3a9eM ONPeJe/IATh CBO
Tun Pair, ecium ecTh cTaHJapTHas BO3MOXKHOCTL ompeneauTh mapy? Bo-
IIEPBBIX, € UCIOJb30BaHHEM TUIA Pair MOXKHO olpee/uTh Habop (DyHKIINIA,
paboTAIONIMX TOJIBKO C ITUM TUIIOM U OTJIEJIMTH UX OT (DYHKIUA, pabOTAIONIX
¢ mapaMu «BooOIIe». BO-BTOPHIX, ¢/le/1aB OJUH IIAr BIEpe, MOXKHO OIIpeie-
JUTHh HEKOTOPBIE OTPAHUYEHNUA Ha TOJIy4YaeMble Tapbl, KOTOPHIX HEBO3MOKHO
JIOOUTDHCS € TIOMOIIBIO CTaHapTHOTO THIIA. Hanpumep, npeacraBbre, 9TO HAM

1910 HamoMmHAET TAOIOHDBI KIaccoB a3bika C++



HY KEH THII, XPAHATIUI Tapy 3JIEMEHTOB 00H020 U M020 sce Tuta. Kro MOKHO
OTIPEJIeSIUTH CJIEYIONTIM 00PA30M:

data SamePair a = SamePair a a

31ech TUII ©UMeeT OJUH IapaMeTp, OJHAKO KOHCTPYKTOD JAHHBIX MPUHAMAET
JIBa ITapaMeTpa OJIHOTO W TOTO YKe THIA.

5.2 MHuoxkecTBeHHbIEe KOHCTPYKTOPBI

B npeapiayiiem npuMepe Mbl pacCMaTPUBAJIN THIT JITAHHBIX C €IUHCTBEH-
HBIM KOHCTPYKTOPOM. TakzKe BO3MOXKHO (M 3a9aCTYIO0 OY€Hb TOJIE3HO) OIpe-
JIeJINTh TUI C HECKOJBKHMHU KOHCTPYKTOpaMu. KOHCTPYKTODBI OTHIEIAI0TCS
JIPYT OT Jpyra cuMBOJIOM ‘|’.

Paccmorpum tun Color, mpejcTaBiadIONnil MBET, C BO3MOKHBIMU 3HA4YE-
nusivu Red, Green u Blue. Ero MmoxKHO onpeeiuTh Tak:

data Color = Red | Green | Blue

31ech Color — HasBaHue TUIA, a Red, Green u Blue — KOHCTPYKTOPHI JaH-
HBIX. 3aMeTbTe, YTO 3TOT TUT He MPUHUMAET NapaMeTpoB. Takue THITBI HA3HI-
BAIOTCSI NEPEYUCAUMBLMY T COOTBETCTBYIOT KOHCTPYKIMK enum B si3bike Cu.
Takue Tunel ouensb noJsie3nbl. Hanpumep, crangaprusiii Tun Bool onpeesen
TaKuM 00pa3oM:

data Bool = True | False

O1HaKO MHOYKeCTBEHHBbIe KOHCTPYKTOPBI MOTYT TaKyKe TPUHUMATDH Hapa-
MeTpbl. Tak, MOXKHO 3aMEeTUTh, YTO HaIl TUM Color MO3BOJISET ONPEIETUTH
TOJILKO Tpu (DUKCUPOBAHHBLIX IBeTa. Pacrmmpum ero Tak, 9To0bl OH MO3BO-
JISLTT OTIPeIeSIATH MPOW3BOJIBHBIH IBET, 3aJaBaeMbIil TPeMS IeJIBIMHA YHCJIaMH,
COOTBETCTBYIOIIUM YPOBHSIM KPACHOIO, 3€JIEHOTO U CHHEro (CTaHgapTHOe rgh-
[IpeJICTaBIeHue):

data Color = Red | Green | Blue | RGB Int Int Int

Baecy Tun Color, MOMUMO CTaHAApTHBIX 1BeToB Red, Green m Blue (mx
CIMUCOK MOYKHO, KOHEYHO PACIIMPHTH), MO3BOJSET ONPEIENsTh TPOU3BOJIb-
HBIA IIBET C MOMOIIBI0 KOHCTPYKTOpa RGB, mMprmHIMAIONIEro TP MEJbIX YHC-
JIa, onpeiedomux rgh-koMmnonerTsl nBeTa. Torna, HanpuMmep, GYHKIHA 171
BbIJIeSIeHus red-KOMIIOHEHTa 1BeTa 3aIUINeTCs TaK:

redComponent :: Color -> Int
redComponent Red = 2bb

redComponent (RGB r
redComponent _ = 0

)=



Tunel ¢ MHOXKECTBEHHBIMH KOHCTPYKTOPAMH TaKKe MOTYT OBITH MOJIHU-
MopdubiMu. PacemorpuMm caeyioniyio mpodiaemy. Ilycts dyHKIug 1012K-
Ha BEPHYTb HEKOTOPBIH pe3ysbTat, Jubo coodmuTh 06 omubdke. Hanpumep,
pYHKIIHS I8 peIieHnus JUHEeHHOTO YpaBHEHUsT BO3BPAIACT HaliIeHHBIH KO-
peHb; (PYHKIMS JJId TTIOUCKA, TIePBOTO HEOTPHUIATEIHHOIO YHC/I1a, B CIIUCKE BO3-
BpAIaeT 9TO YHCJIO U T.I. BMecTe ¢ TeMm pernreHne ypaBHEHUsT MOYKET He Cy-
IIECTBOBATDh, B CIIMCKE HE OKA3aTbCs HEOTPHUIATEJbHBIX ducea u T.. Kak
co0bIHUTh 06 9TOM TOMY, KTO BbI3Bal dyHkuuio? MHorga (Kak B caydae 1mo-
JIyYeHHs] HEOTPUIATEIHHOTO 3JIEMEHTA) MOYKHO BBECTH JOTOBOPEHHOCTD, UTO
BO3BPAT KAKOTO-JIN0O0 CIENUaIbHOrO 3HaYeH s (HanpuMep, -1) o3HadaeT «HeT
pesyabraTarZ. OHAKO 9TO He BCETIa BO3MOMKHO: B CIydae PeIIeHUs JHHei-
HOI'O YpPaBHEHUsI TAKOTO BBLIJEJEHHOrO 3HAYEHHUs He cyriecTByeT. 1Ipobiema
U3SIHO PEIaeTcsi ¢ MOMOINBIO CTAHAAPTHOrO Tha Maybe, ompeae/eHHOrO
TaK:

data Maybe a = Nothing | Just a

Tun Maybe (oT anriuiickoro maybe — BO3MOYKHO) TapaMeTpU30BaH TH-
MOBO¥i MepeMeHHOI a U TpeIocTaBIsieT JBa KOHCTpYKTopa: Nothing (anrur.
HUYero) JJisl MpeJCTaBIeHus] OTCYTCTBUsS pe3yabrata u Just (aHri. mpocro,
B TO‘{HOCTI/I) AJigd OCMBICJICHHOI'O pe3yJibTaTa. TOI‘,ZLa Hallln beHKHI/II/I MOZKHO
3alICaTh TakK:

-- ®yHKRIUA BO3BpamllaeT KOPEHb ypaBHeHUs ax + b = 0
solve :: Double -> Double -> Maybe Double

solve 0 b = Nothing

solve a b = Just (-b / a)

-- ®yHKIUA BO3BpamaeT IEpBHI HEOTPUIATENbHHI 3JIEMEHT CIHCKa

findPositive :: [Integer] -> Maybe Integer
findPositive [] = Nothing
findPositive (x:xs) | x > 0 = Just x

| otherwise = findPositive xs

Hcnoab3oBanue Tuiia Maybe obsiagaer psajaoM npeuamyinecTs. Ero ucmnosib-
30BaHUE SIBHO IIOKA3BIBAET, UTO (DYHKIMS MOMKET BO3BPATUTHL «OTCYTCTBHUE
pesysbraray. B ciydae BbIJICJEHHONO 3HAYEHHUS JJIA TOrO, YTOOBI y3HATD,
KaK (DyHKIUs coobiaer 006 3TOM, HEOOXOMUMO H3YyUYHUTh JTOKYMEHTAIUI0 K
dbyukur (KoTopast MoXKeT OTCYTCTBOBATH WM ObiTh HeBepHoit). C Maybe
9Ta HHQPOPMAIHA CONEP:KUTCI B THIE (DYHKIHA U €€ MOXKET IpeI0CTaBUTh
caM HHTeprIpeTarop. bosee Toro, mpu 00paboTKe BO3BPAIIAEMOro 3HAYCHUS

2Mmuorue GYHKINH CTaHIAPTHON OGHOMHOTeKN a3bIKa CH TaK U IOCTYIAIOT



dyHKIIH HEOOXOIMMO SIBHO CJIeJIaTh COMOCTaBJIEHNEe ¢ 00Pa3IOM, U €CJIN MbI
3a0ys1eM 00paboTaTh caydail ¢ Nothing, KOMOUIATOP MOXKET BBIIATH IIPeJIy-
npexKjaeHue.

5.3 Kiaccel Tumnos

Kiracesl TunoB OyayT moJApoOHO M3ydaThbCd IO3/IHEE. 3/1eCh MBI J1aJIUM
TOJIBKO 0a30Boe IpeJCcTaBIeHue O HUX, MOCKOJIBLKY OHH CYIIECTBEHHO 00JIer-
Jai0T pabOTHI ¢ TMOJIH30BATEILCKIMU THIIAMHU.

Kuracc Tunos npejcrapisier coboii HEKOTOPOe MHOXKECTBO THIIOB, 00J1a,/1a-
IOMUX psioM obmux cBoficTB. Hanpumep, B Kj1ace TunoB Eq BXOAAT T€ THITHI,
JIg 00bEKTOB KOTOPBIX OIIPeeIeHO OTHOIICHUE PABEHCTBA, T.€., €CJU Iepe-
MEeHHBbIE X U § NPUHAJJIEKAT OTHOMY U TOMY JKe THUIY, BXOJAIIEMY B KJIACC
EqQ, MBI MOXKeM BBIYHCJATH BbIpaXKeHus X == y u x /= y. Bce npoctbie Tu-
Ibl, & TaKXKe CIHUCKU U KOPTEXKU BXOJIAT B TOT KJACC, OAHAKO, HAIpUMeED,
Jutd (DYHKIIMA OTHOIEHUE PABEHCTBA HE OIPEJEJIEHO U THUIbl (PYHKIHIl He
npuHajJIerkar Kjaaccy Eq.

JpyruM BazKHBIM JIjIsI HAC KJIACCOM dABJsieTcsd Kiace Show. B mero Bxomdar
Te TUIBI, 00BEKTHI KOTOPBIX MOT'YT OBITH IIPEoOPa30BaHbl B CTPOKY JJIsi TOTO,
9TO0BI €€ BO3MOXKHO OBbLIO 0TOOpa3uTh Ha dKpaHe. [IpocThbie THIIBI, KOPTEXKH
1 CIIUCKH BXOAAT B 9TOT KJIACC, IOTOMY HMHTEPIIPETATOP MOXKET HalledaTaTb,
HanpumMep, crpoky. OyHKIMU HEe BXOJAT B 3TOT KJIACC.

[To yMOJI9aHUIO ITOIL30BATEILCKHAE THITHI HE BXOIAT HU B KAKOM KJIacc, IMo-
TOMY 3HAYEHUS STUX TUIOB HEJIb3s CPABHUBATDH W HHTEPIIPETATOP HE MOZKET
HamevyaTaTh UX. JTO, pa3yMmeeTcs, HeyaoOHO. [[oaToMy MOXKHO mpu ompese-
JIECHUU TUIIOB 3adaTb UX IIPHUHAAJTCZKHOCTDL 2Ke€JIa€MbIM KJIaCCaM. ZLTIH ITOTO
MOCJIe OTPeIe/ICHNs THIIA HeODXOAMMO A006aBUTH KJIIOYeBOe CJI0BO deriving
1 B CKOOKaX IEPEYUCIUTD KJIACChI, K KOTOPBIM JOJI2KEH MPUHAJIe?KATh THII.
[Ipumep:

-- Tum, mpeAcTaBiAomLuil BpeMs OHS
data DayTime = Morning
| Afternoon
| Evening
| Night deriving (Eq, Show)

[Ipu ompesiesiennu TUTIOB B 33 JAaHUSAX OTHOCUTE UX K Kjaaccam Eq m Show. 9To
CYIIECTBEHHO O0JIErYuT Ballly padoTy.



6 3aganug

s BeImOIHEHUS J1a00PATOPHON pabOThl HEOOXOIUMO BBIIOIHUTL OIHO
13 npejcTaBjJeHHbIX HUKe 331anuii. HoMep 3a/iaHust COOTBETCTBYET HOMEPY

BapuaHTa OpUTAJIBI.

1. B coBpemennbix web-mMarazunax 4acro npoJaioT KHUI'Y, BUJIEOKACCETb
" KOMHNAKT-JAUCKU. ba3a JaHHBIX TAKOr0 Mara3wHa /i KaxKJA0ro THUIIA
TOBAPOB JOJIZKHA CONCPIKATH CJICAYIOMNE XaPAKTEePUCTUKHU!

o Kuuru: nazsanue u aBTop

e Bumeoxaccernl: HA3BAHHE

[} KOMH&KT—ILI/ICKI Ha3BaHHE, UCIIOJHUTE/Ib U KOJUYeCTBO KOMIIO3U-

Uit
Pazpaboraiite Tun ganabix Product, KOTOPBIHE MOYXKET IMpeJicTaB-
JIITh 9TH BU/IBI TOBAPOB.

Ompenennre dynkiuio getTitle, BO3BPAIIAIOILYIO0 HA3BAHUE TO-
Bapa.

Ha ee ocroBe onpenenute pynkimo getTitles, KoTopas MO CIUC-
KY TOBapOB BO3BPAIIAECT CIIUCOK UX HA3BAHWIA.

Onpenenure GyHKIMIO bookAuthors, KoTopasi 110 CIIUCKY TOBAPOB
BO3BPAIIAET CIUCOK aBTOPOB KHWUT.

Onpenenure GbyHKIAIO

lookupTitle :: String -> [Product] -> Maybe Product

KOTOpasl BO3BpAIAET TOBApP € 3aJaHHBIM HasBaHueMm (oGparure
BHUMAHUE HA THUI Pe3yabrara (hyHKIUH)

Onpenennre GbyHKIAIO

lookupTitles :: [String] -> [Product] -> [Product]

Ona npuHEMaeT B Ka4ecTBe apaMeTpPOB CIIMCOK HA3BaHHI U CITH-
COK TOBapOB M [JIsI KajyKJIOTO HA3BAHWS H3BJIEKAET M3 BTOPOTO
CIACKA COOTBETCTBYIONIME TOBapbl. Ha3Banus, KOTOPbIM HE COOT-
BETCTBET HUKAKOH TOBap, urnopupyercd. [Ipu onpeneiennn QyHk-
nmuu 06a3amesvho ucnoan3yiire pynkiumio lookupTitle
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2. Oupenennrte TUIT TAHHBIX, MPEICTABIONINN WHPOPMAIMIO O KapTe B
KapTouHOH urpe. Kaxknaa kapra XapaKTepusyeTcd OIHON W3 deThipex
Macteil. Kapra moxker ObITH 1100 MJIaIIIeH (OT OBOUKHT JO ,ZLeCHTKI/I),
b0 KAPTUHKOM (BaseT, JaMa, Kopob, Ty3). Onpeaenure dbyHKINM:

1) ®yuknus isMinor, mpoBepsoIasi, YTO €€ apryMeHT sIBJsIeTCs
MJAQOIIER KapTO.

2) OyHKIMg sameSuit, nmpoBepsionias, 9TO MepeJaHHble B Hee Kap-
ThI — OJIHOW MACTH.

3) @yukuus beats :: Card -> Card -> Bool, mpoBepsIomiasi, 4To
KapTa, nepejlanHas eii B KadecTBe IepBOoro apryMeHTa, ObeT KapTy,
ABJIAIONIYIOCHd BTOPBIM apryMEHTOM.

4) @yukuusa beats2, aHajsorndHas beats, HO NPUHUMAIOIIAS B Ka-
4ecTBe JONOJIHUTEJIBHOIO apryMeHTa KO3BIPHYIO MaCTh.

5) ®ynkuns beatsList, npuHUMAOIIAsA B KAYeCTBE apI'yMEHTOB CITH-
COK KapT, KapTy U KO3bIPHYIO MaCTh U BO3Bpallalolas CIIUCOK TeX
KapT U3 MepBOr0 apryMeHTa, KOTOpble OBIOT YKAa3aHHYIO KapTy C
y4eToM KO3bIPHOI MaCTu.

6) DyHKIUs, MO 3aJaHHOMY CIUCKY KApT BO3BPAIIAIONIAS CITHCOK
YUCE], KaKJI0€ U3 KOTOPBIX ABJAAETCA BO3MOXKHONH CYMMON OYKOB
YKa3aHHBIX KapT, PACCUUTAHHBIX 110 IPABUJIAM UT'PHI B «IBaJIIIATH
OJTHO»: MJIQJIIIIME KapThl CYUTAIOTCS 110 HOMUHAJY, BaJeT, JaMa 1
KOPOJIb CYATAIOTCA 38 10 0YKOB, Ty3 MOXKeT pacCMaTpUBaTbCd U
Kak 1 mw kak 11 oukoB. OyHKIHS TOMKHA BEPHYTH BCE BO3MOYKHBIE
BapUaHTHI.

3. OmpenenuTe TUI, TPEJCTABISIONIHI reoOMeTpHYECKHTe (DUTYPBI HA TLIOC-
koctu. Purypa MokeT OBITH JuGO OKPYKHOCTBIO (XapaKTepU3yeTcs
KOODJIMHATAMH IEHTPA H PAJUYCOM), IPIMOYTOIHHUKOM (XapaKTepH-
3yeTcsi KOOPIMHATAME BEPXHEr0 JIEBOTO W HHKHErO MPaBOro YIJIOB),
TPEYroJbHUKOM (KOODIMHATHI BEPIINH) U TeKCTOBBIM T0JIeM (JIJisl Hero
HEOOXOJUMO XPAHUTh IOJIOXKEHHE JIEBOIO HUZKHErO YIJIa, IMPpUEMT H
CTPOKY, IPEJICTABISIONIYI0 HAIuch). [pudT 3a1aercsa u3 MHOXKeCTBA
Tpex Bo3MmoxkHbIX mipudTon: Courier, Lucida u Fixedsys. Oupenenmure

caeyIonue (pyHKIIu.

1) ®yuknus area, Bo3ppalamoas mioma b Guryper. s rekcro-
BOI'O TIOJIS ILIOMIAAb 3aBUCHT OT BBICOTHI W TIUPUHBI OYKBBI B
mpudre. [TockobKy BeIOpaHHbIE HAME MPHQPTH — MOHOITHPUH-
Hble (T.e. MUPHWHA BCeX OYKB B HUX OJIMHAKOBO), BAM HEOOXO/IH-
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MO TaK>Ke OIPeJIe/INTh BCIIOMOTaTe/IbHYI0 (DYHKITUIO, JIJIST KayK10T0
mpudTa BO3BPAIIAIONIYIO ero rabapuThl.

2) ®ynkuug getRectangles, u3 cnucka HUryp BEIOGUPATOIIAs TOJBKO
MIPSAMOYTOJTBHUKH.

3) @yukuus getBound, 10 3ajaHHOl (bUIYPe BO3BPAIIAONIAS Orpa-
HUYHUBAIONINN ee MPAMOYTOJTbHUK.

4) @yukuus getBounds, N0 cHUCKY (DUIYD BO3BPAIIAIONIAS CITHCOK
WX OIPAHUYUBAIONIUX TPIMOYTOJbHUKOB.

5) @yukuuga getFigure, 10 3aJaHHOMY CIUCKY (BUTYDP U KOODIUHA-
TaM TOYKH BO3BPAIIAoNias MepBy0 PUIypy, s KOTOPOH TOYKA
MOTNA/IAeT B €€ OIPAHUYUBAIONINN TPAMOYTOILHUK. Vcnonb3yiite
TUll Maybe jj1g BO3BpallaeMoro 3HaYCHUI.

6) Dyukuus move, no 3aJaHHON (UTYPe W BEKTOPY CIBHTA BO3Bpa-
MAIIas HOBYIO (DUTYPY, CABHHYTYIO OTHOCUTETBHO 33 JaHHBIN HA
YKa3aHHBIA BEKTOP.

4. B arenTcrBe HEIBHXKHUMOCTH IIPOJAIOT KBAPTUPHI, KOMHATHI U YaCTHBIE
noMa. KBaprupa xapakTepu3yeTcst 3TazKoM, ILIOMAIbI0 U ITazKHOCTHIO
noMa. KoMHaTa XapakTepu3yeTcst, HOMIMO 3TOTO, MJIOIIAIHI0 KOMHATDHI
(B momoJTHeHHE K MO/ Beeil KBapTuphI). JacTHBI J0M XapaKTepH-
3yercs TOJILKO ILIOMA bi0. B 0a3e JIaHHBIX XPAHATCS TMapbl 3HAYCHU,
[IepBOe U3 KOTOPBIX IIPeICTaBIsIeT 00beKT HEJBUKHUMOCTH, a BTOPOe —
ero 1eny. Oupeaeanre THII JAHHBIX, TPEICTABIAIONINN HH(MOPMAIITIO O
TaKuX 00beKTaX HeIBHKUMOCTH. Ompeaenure caeayiomue dyHKITUN:

1) getHouses, Boibuparotias u3 6a3bl JAHHBIX TOJBKO YaCTHBIE JIOMA.

2) getByPrice, BoiGupatotias u3 6a3bl JAHHBIX T€ OOBEKTHI HEJBHU-
JKAMOCTH, IIeHa KOTOPBIX MeHbIIe YKa3aHHOM.

3) getByLevel, BoiGupatomas u3 6a3bl JAHHBIX KBAPTUPHI, HAXOIs-
myecd Ha YKA3aHHOM JdTazKe.

4) getExceptBounds, Beiupatommast u3 6a3bl JAHHBIX KBAPTUDHI, He
HaXOAAIIAECA HA KPalHUX 3TazKax (HepBbIX u HOCJ‘[G,ZLHI/IX).

PaszpaboraiiTe THII JaHHBIX, IPEACTABIAIONNAA Pa3JIndHbie TpeOOBAHUS
K 00beKTaM HeJBUKHUMOCTH: KeJIaeMbIii THI 00beKTa HeIBUXKUMOCTH,
MHUHUMAJbHAS IJIOIA/ b, MAKCUMAa/IbHAS [[eHA, O'PAHUYEHHS HA TaXK.
PazpaboraiiTe dyHKINIO query, KoTopasd MO CHUCKY TpeOOBaHUil BbI-
Ooupaer u3 0a3bl JJAHHBIX Te 00BEKTHI HEJIBUKUMOCTH, KOTOPHIE YI0BJIe-
TBOPAIOT BCEM TPEOOBAHUAM.
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5. B 6ubsmmoreke xpanarcd KHUTH, Ta3eThl U XKypHaJIbl. KHura xapakrepu-
3yeTcs UMeHeM aBTOpa W Ha3BaHHEM; XKYPHAJT — Ha3BaHUEM, MecCSIeM
U TOJIOM BBINTYCKAa; Ta3eTa — Ha3BaHHEM W JAaToil BhIMycka. Baza maH-
HBIX MPEJCTABJISIET COOON CIMUCOK ITUX 00BeKTOB. PaspaboTtaiiTe Tum
JIAHHBIX, IIPEICTABAMIONINN 00beKThl OnOanoTedHoro Xpanenns. Ompe-
JleiuTe cjeyromne (yHKITNN:

1) isPeriodic, mpOBEPSIONIYIO, YTO € apIyMEHT sIBJISIeTCs Mepho-
JUYECKUM M3JaHUEeM.

2) getByTytle, BuIOuparoIas u3 Cnucka 0ObeKTOB XpaHeHus: (6a3bl
JAHHBIX) OObEKTHI € YKA3AHHBIM HA3BAHUEM.

3) getByMonth, BriGupatomast 13 6a3bl JAHHBIX MEPUOIUIECKHE W3-
JlaHUsl, BHIMYIEHHbIe B YKA3AHHbIH Mecsdl U yKa3aHHbIH roa (3a-
MeTbhTe, YTO Ta3eThl BBIXOJAT HECKOJIBKO Pa3 B MECSII).

4) getByMonths, jeficTBYIONMAs TaK YKe, KAK U MPeIBIIYIIasl, HO TPH-
HUMAIOMAd CITUCOK MECHAIeB.

5) getAuthors, Bo3Bpamamomas COUCOK ABTOPOB W3JAHHH, XpaHs-
muxcd B 0a3e JaHHBIX.

6. B HeKOTOpOM s3bIKe TPOrPaMMHUPOBAHUS CYIIECTBYIOT CJIeLyIONHe TH-
Bl JTAHHBIX:

[} HpOCTbIe THIIBI. 1IeJIble, BellleCTBeHHbIe U CTPOKU

o Cnoxkuble TUIBL: CTPYKTYPbl. CTPYKTYpa HMeeT Ha3BaHHE U CO-
CTOUT W3 HECKOJIbKHX II0JIeH, KazKJoe U3 KOTOPBIX, B CBOIO OYe-
pelib, UMeeT Ha3BaHWe W IMPOCTOHN THII.

Basza nannbix uaeHTupuKaTopoB IporpaMMbl IpeIcTaBIsgeT coboii cim-
COK IIap, COCTOANIMX M3 UMEHH HieHTHdHKATOpa MW ero Tuia. Pas-
pabotaiiTe THI JIAHHBIX, HPEJICTABJISIONUN OIUCAHHYIO HH(MOPMAIKIO.
Onpenennre caeayromnime pyHKITIH:

1) isStructured, mpoBepsIomIas, 4TO €€ APTYMEHT SIBJISIETCS CJIOMK-
HBIM THUIIOM.

2) getType, 10 3aJJaHHOMY UMEHH ¥ CIUCKY HAeHTUDUKATOPOB (6a-
3€ JIAHHBIX) BO3BPAIAIOIIAs THI HICHTH(MUKATOPA ¢ YKA3AHHBIM
IMeHeM (MMOMHHUTE O TOM, YTO TaKoro uaeHTnduKaTopa B 6a3e Mo-
JKeT U He OKa3aTbCs).

3) getFields, mo 3amaHHOMY MMEHH BO3BPAIAIONIad CIUCOK IMOJIei
uIeHTUUKATOPA, €CJIH OH UMeeT TUI CTPYKTYPHI.

13



4) getByType, BO3BPAIIAOIIAs CIUCOK NMEH HACHTHMHUKATOPOB yKa-
3aHHOTO THIA U3 0a3bl JAHHDBIX.

5) getByTypes, aHaJOrMuHas UPEJbLYIIEH, HO IPUHUMAIOIEH BMe-
CTO OJIHOTO THIIA CHUCOK THIOB (C MOMOIILIO 3TOH (hyHKIHNH MOXK-
HO TOJIYYNTh, HAIPAMED, CIIHCOK BCEX MIeHTH(MUKATOPOB € UHC-
JIOBBIM THIIOM ).

7. OupeneuM caeayiomuii Habop onepanuit HaJl CTPOKAMHU:

e OumcTKa: yJaJleHHe BCeX CHUMBOJIOB U3 CTPOKHU
e VjajeHune: yjaJeHne BCeX BXOXK/IEHUIH yKa3aHHOTO CHMBOJIA
e 3aMeHa: 3aMeHa BCEX BXOXK/ICHHI OJHOIO CUMBOJIA Ha JIPYToit

e JlobGassienue: jobaB/ieHre B HAYAJI0 CTPOKHM YKa3aHHOI'O CHUMBOJIA,

PaszpaboraiiTe Tun gaHHbIX, XapaKTePU3YIONIHIl Ollepaluun Haji CTPOKa-
mvu. Onpegenure ciemyomume pyHKIIN:

1) process, mosydvarrnasi B KA4eCTBe apryMeHTa JeficTBre U CTPOKY
¥ BO3BPAIIAIOIIAA CTPOKY, MOINMUIIUPOBAHHYIO B COOTBETCTBHE C
VKa3aHHBbIM JIefiCTBUEM.

2) processAll, aHaaornYHAA NPEABIAYINEH, HO MOJTYIAIONAda CITUCOK
JeficTBUN M BBIIIOJHLAONIAA UX 110 HOPAJIKY.

3) deleteAll, npuHUMAIOIIAS JIBE CTPOKU U YIAJSIONEH U3 BTOPOi
CTPOKHU BCe CHMMBOJIbI 1epBoil. IIpu peasim3anuu 00si3aTeIbHO UC-
OJb30BaTh (DYHKINIO processAll.

8. B 37eKTpOHHOI 3aNUCHON KHUKKE XPAHSITCS 3AlNUCHA CJIeIYONNX BU-
JTOB: HAIIOMHHAHUS O JHIX POKICHUS 3HAKOMBIX, TeTeOHBI 3HAKOMBIX
1 Ha3HAUeHHbIe BCTpedd. HamoMuHaHWE COCTOMT M3 HMEHHM 3HAKOMO-
ro U JaThl (JIeHb W Mecslr). 3anuch o TeaedoHe JOJKHA COIACPIKATH
nMs 4ejioBeka u ero rejaedon. NMudopmanus o nHaznadeHHoil Bcrpeye
COJIEPZKUT JATY BCTPEUH (JeHb, MECAII, NOM) W KPATKOE OTHCAHNEe (MOK-
HO TIPeJICTABIATH CTPOKOit). Paspaboraiite THII JTAHHBIX, TPEICTABIISI-
IOIMUI TaKyo 3aliCh. 3aMUCHAST KHUKKA SBJSETCS CIICKOM 3aIuceii.
Onpenenute caeayionme (pyHKIIHH:

1) getByName, Bo3Bpamaoias HHMOPMAIHMIO O YeJI0BEKe ¢ yKa3aH-
HBIM UMeHeM (ero TesiedOH U ATy POXKIEHHUS).

2) getByLetter, Bo3BpamIaOIIasi CIUCOK JIFOJeH, 0 KOTOPBIX CTh HH-
dbopmanus B 3alIMCHONR KHUKKE M Ibe UM HAUNHAETCs Ha YKa3aH-
HYIO OYKBY.
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3) getAssignment, Bo3BpaIIaOIas MO YKa3aHHON JaTe CIUCOK JieJT
(nrdopManusg 0 Ha3HAYEHHBIX BCTpedax u TeedOHbl Apy3ei, Ko-
TOPBIX HYZKHO MO3JPABUTH B TOT JI€HD).

9. Knaumu na kjaBuarype MOryT ObITH JUOO yUPABJILAIONIMMU, JIH-
60 andasurHo-1udposbiMu. Hazkarue asiaBurHo-niudpoBoii KjiaBu-
T MOZKET COMPOBOXKIATHCSA HaxkaTuem kjasuru Shift. V3 ynpasiistio-
NUX KJIABWIN Hac WHTepecyeT Toabko Kiaasuma CapsLock, octanabable
MOXKHO He paznnyarh. Kaxknoe naxkarume aadaBUTHO-IHMPOBON Ka-
BUIIIM HeceT ¢ coboil mudopmaluio B Buje cuMmposia. [lociie naxkarus
CapslLock mocmemyromme cuMBOIBI MEPEBOAATCA B BEPXHUH PErucTp
(ecom onm He ObLM HazkaThl BMecte ¢ Shift) mo caemyrorero Hazka-
tusg CapsLock. Eciu pexxum CapsLock e akTuBupoBan, CAMBOJIBI, Ha-
xkatpie ¢ Shift, mepeBoasiTcsa B Bepxuuii peructp. PazpabotaiiTe Tl
JIAHHBIX, TPEICTABIAONNN YKazanuyo undopmaruio. [locre toBaTesn-
HOCTH HAYKATUH KJIABUII TPeICTaBIgeTCs B Bue ciucka. OcHOBHAs 3a-
Jlaga COCTOUT B TOM, 4TOOBI pa3zpaboTaTh (pyHKIMIO, TEPEBOJALIILYIO ITY
OCJIeIOBATETbHOCTD B CTPOKY CHMBOJIOB. HampuMmep, mocJre10BaTe b=
HOCTDH HazKaTuii

Shift+’h’ ’e’ CapsLock ’1’ ’1’ Shift+’o’ CapsLock

JIOJIZKHA JIaTh B pesyibrare cTpokKy HeLLo. Oupenenure cieayionime
dbyHKIUNT:
1) getAlNum, BO3BpAIAOIIAs U3 CIHCKA HAXKATHH TOJBKO HAZKATHSI
aapaBUTHO-IIU(MPOBBIX KJIABHIII.

2) getRaw, BO3BpAINAIOIIAS CTPOKY, COCTABIEHHYIO U3 HAZKATHIX CUM-
BoJIOB 6e3 yuera nadopmamuu o Shift u CapsLock.

3) isCapsLocked, 1O TMOCJIEI0BATEIBLHOCTH HAYKATHUI OIpeIEsTiO-
masi, ocTaJics Ju mnocje Hee pexkuMm CapsLock B akTuBupoBannom
COCTOIHUN.

4) getString, mepeBosINAs MOCAEI0BATENLHOCTh HAXKATHI B CTPO-

KY.

[Ipu peanmzamun GYHKIMH MOXKHO BOCIOJb30BATHCS CTAHTAPTHBIME
dyukiuamu toUpper u toLower, nepeBOJSANIUME CUMBOJI B BEPXHUN 1
HIDKHUN perucTpel coorsercTBerro. OHu onpenenens B Moy e Char;
9TOOBI X UCHOJIB30BATh, T00aBbTe B HAYAJIO MPOIPAMMBI CTPOUKY:

import Char
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10. 3a Bpems y4uebBI B ceMecTpe CTYIEHTHI JIOJKHBI CIaTh OIMPeJIeJeHHOe
KOJIMYIECTBO JIADOPATOPHBIX PabOT, pacueTHO-rpadUIecKuX 33 aHUil 1
pedeparos. JlabopaTopuas paboTa XapaKTepu3yeTcst Ha3BaHHEM HPe/i-
MeTa 1 HoMepoM, PI'3 — nazBanmem mpeameTta, pedepaT — Ha3BAHHEM
npejiMeTa U Ha3BaHueM TeMbl pedepara. PazpaboraiiTe THII JaHHBIX,
peACTABJISIONAH NHMOPMAIINIO 10 3aaHu0. Y YeOHbIH IJ1aH CTY/IeH-
Ta MpeJCcTaBaseT cOOOH CIMCOK, COCTOAIIMI U3 Map, IepBbIA dIeMeHT
KOTOPBIX ABJISETCS 3aJJaHHEeM, & BTOPOM — HOMEPOM HeJesId, B KOTOPYIO
oH OBLT ciaH. Ecin 3amanue elne He ¢IaHO, BTOPOil 3JIEMEHT Iaphl 10JI-
JK€H ObITh IIyCThIM (HCHOJIB?,yﬁTe THII Maybe). Onpenennre ciaenymoime
dyHKIIH:

1) getByTitle — Bo3BpalaeT 3a/aHns, KOTOPble HEOOXOMMO CIATh
O YKa3aHHOMY IIpEeIMeTYy.

2) getReferats — BO3Bpalaer CIUCOK TeM pedepaTos.

3) getRest — Bo3BpallaeT CIUCOK OCTABIIUXCA HECHAHHBIMU 3a/a-
HUIA.

4) getRestForWeek — BO3BpalaeT CIUCOK 3aJaHUN, OCTABABITIXCS
HEeC/IAHHBIMU Ha yKa3aHHON HejeJsie.

5) getPlot — co31aeT CIUCOK, COCTOSAIINI U3 map, TMEePBHIil SJeMeHT
KOTODBIX PABCH HOMEPY HEAEIH, & BTOPOR — KOJIMIECTBY CIIAHHBIX
Ha 3Ty HEeJeJI0 3aJIaHui.

7 KoHTpoJbHBbIE BOIIPOCHI

1. Onpegenenne JIOKAJIbHBIX ITePEMEHHBIX

2. Oxpausrorue yCcJI0Bus

w

. [Monmumopduzm

e

. OnpegeﬂeHI/Ie IOJIb30BaTECJIbCKHUX THUIIOB JaHHbIX
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