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rMABA 2

basoBble anropuTmbl

B sT0i1 rnaBe paccmaTpHUBaeTCsl HECKOJbKO BaXKHBIX aJlTOPUTMOB U CTPYKTYP AaH-
HbIX W 00CYXkIar0TCs onepaumu Haj Humu. [ToHsTHEe aOCTPAaKTHOIO TUMNA JAHHbIX,
BBOJUMOE B pa3o. 2.1, SBASETCS OYEHb BaXKHbIM MOHSITUEM, UCMOIb3YEMbIM KaK B
TEOPUM, TaK U B NPAKTUKE nporpammupoBaHus. Ha ocHOBe aOCTpaKTHBIX THUIOB
JAHHBIX OTpeIeNsitoTCsl Coco0bl onrucaHus UHTep(EeHCOB W pean3anuii MHOTUX
BYXHBIX CTPYKTYP IaHHBIX, HATIPUMEP TAKUX, KAK CTEKH U ouepean. 31eCh xKe pac-
CMAaTpUBAIOTCS PELUEHUs 3a1a4 COPTHUPOBOK B MacCHBaX, KOTOPBIE CITy:KaT XOpPO-
LIEW WUTIOCTPALME TOTO, KaK JOCTaTOYHO CJIOKHBIE aIlTOPUTMbI PEAJTU3YIOTCS Ha
NPAKTUKE U CBA3bIBAKOTCS C MOHSITUEM THUIIOB U CTPYKTYP JAAHHbBIX.

3HauuTeNbHAS YaCTh IJ1aBbl MOCBsLIEHA O0CYKISHUIO UTEPALIMH JIEMEHTOB CJI0K-
HBIX CTPYKTYp. CrocoObl MpOX0XKASHHUS JepeBbeB, KOTOPble paccMaTpUBAIOTCA B
KOHLIE IIaBbl, WJUTIOCTPUPYIOT METO/Ibl UTEPALIMHU B CJIOJKHBIX CUTYaLUSIX.

2.1. A6cTpaKTHbIE TUMNbI AaHHbIX

B npenbiayuieii riaBe Mbl TOBOPHJIM O crioco0ax MpeicTaBieHUus CTPYKTYp JaH-
HbIX. OTHAKO HEe MEHee BaXKHbIM SIBJIIETCS BOMPOC O CHOco0ax AOCTyNa K 3JeMeH-
Tam 3TUX CTPYKTYp. KoHeuHo, MMEHHO crnoco0 MmpeacTaBiieHus: YacTo ONpeaesisieT
METOJIbl AOCTYIa K 3JIEMEHTaM, OJHAKO WHOIZa MO>KHO BBECTHM METOABI JOCTyNa
HE3aBUCUMO OT IPEJCTABJICHHUS CTPYKTYPbl U PACCMATPUBATH Pa3IMUHbIE CIIOCOObI
peainzaliy 3THUX METOAOB UIA pa3HbIX NPEICTABIEHUI 3TOH CTpyKTyphl. JleicT-
BUTEJIbHO, HAM HE TaK YK Ba)KHO, KaK MPEJCTABJICHbI, CKa)KE€M, BEIIECTBEHHbIE
yHciia B IaMATH B KOHKPETHOH peann3annu s3bika C++, HO [UIS Hac CyLECTBEHHO,
YTO HaJ, HUIMH MOXKHO BBITNIOJIHSATh apu(METHUYECKHUE ONEpalii, KOTOpble MOJAUH-
HSIOTCA ONpeAeNeHHbIM, TOYHO 3a/1aHHBIM 3aKOHaM. B 3ToM cMbIciie onepanuy Haj
BEIIECTBEHHbIMU YHCJIAMU HE 3aBUCAT (Hy, CKaXK€M, MOYTH HE 3aBHUCAT) OT KOH-
KPETHOrO MpEeACTaBIEHUs, XOTA, pa3yMeeTcs, peajiusalys 3TUX onepauuid Oyner
MCMOJIb30BaTh KOHKPETHOE MPEACTABICHUE YUCE.
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Korpga xoTst oraenurts noHstue o0 onepauusx OT KOHKPETHOTO MPeACTaB/IeHHs
TEX WJIM UHBIX JAHHBIX, FTOBOPAT, YTO 33aJa€TCsl aOCMPaKmHulil mun Oannvix. AGCT-
PaKTHBIA TUI JAHHBIX MOXKHO ONPEIENIUTD, ECIIA NEPEUUCITUTL BCE ONEpaLliy, pas-
pelleHHbIe HaJ 3HA4YE€HUSAMHU 3TOrO TUMA, W 3ajaTh MpaBWila, KOTOPBIM JOJKHBI
YAOBJIETBOPSTH 3TU onepauuu. B Teopuu nporpaMMUpOBaHUs TaKUE MTpaBuila vac-
TO 3a/1al0TCSl C IOMOLIBIO CHELUATIbHBIX YPABHEHUN WIIM aKCHOM; Mbl, OIHAKO, Oy-
JleM OrpaHUYMBAThHCS CJIIOBECHBIM ONMUCAHWEM NPaBUI, KOTOPHIM AOKHBI yIOBIIE-
TBOPSATb TAKUE ONEPALMH.

B kauecTBe mpumepa aOCTPaKTHOTO THMA [AHHBIX PACCMOTPUM TOHATHE
abCTpaKTHOM JaThl, 3aJal0LIEH YKMCIIO, MECSILl U IO/l TPUTOPHAHCKOTO KajleHaaps.
Jlerko npencraButh cebe HaOOp OrnepaLuii, KOTOPble MOXKHO BBIMOJIHSATH HAJ| J1a-
TamMu. DTO Onepauuy I0CTyMa, MO3BOJIAIOLIME MPOBEPUTh WIIM YCTAHOBHUTH KOH-
KPETHOE 3Ha4YeHHe YKCIia, Mecslia WK roJa 3aaHHOM J1aThl, Onepaluy apudmeTu-
YeCKOro CABMra JaThbl Ha 33JaHHOE YUCJIO JHEH, MeCsleB WM JIeT, onepaLuu
CpaBHECHUA Oart.

MoxkHO cKa3aTh, 4TO aOCTpaKTHBIN THIT JaHHBIX "AaTa" mpeAcTaBieH MHOXKECTBOM
XapaKTEPHBIX JIs OTOTO THUMA ONEpalvil, IpyU STOM MEXKIY ONEpalus MU JT0KHbBI
CYLLECTBOBATh ONpE/C/ICHHbIC OTHOUIeHus. Hanpumep, eciu B HaOope onepauuit
HWMEIOTCS OTlepallii CPaBHEHUS JaT U OTepalliy yBeJIMUSHUs U YMEHbIIEHUS 1aThl
Ha 3aJaHHOE KOJUYECTBO AHEH, TO MMEET CMBICH 3a/aTh CJCAYIOLLYI0 aKCUOMY:
"nara, yBeJMUCHHAs Ha MOJI0KUTEIbHOE UYMCIIO AHEH, 00JIblle UCXOHOM AaThl'.

3anate HaOOp omepalyii CpaBHUTEIBHO HETPYAHO, HAZIO JIULIb ONPEeSTUTh, KaKoh
TUT UMEIOT apryMEHTbI 3TUX OMNepalrii M KaKOB THUM pe3yJibTaTa onepauuii. 3axaTs
vcuepnbiBalouid Habop aKCHOM, KOTOPbIH Obl MOJHOCTBIO XapaKTepu3oBall oBe-
JeHrue OOBEKTOB ATOrO THMA AaHHBIX, 3HAUUTENBHO CIIOJKHEee. AKCHOMAaTHKa TaKo-
rO poJia M COCcOObI ee 3a/1aHus ABJSIOTCS MPEAMETOM Cepbe3HbIX HayUHbIX HCCITe-
noeanuii. [lpu nporpamMmmupoBaHru abCTPaKTHBIX THUIOB JAaHHBIX OOBIYHO BMECTO
CTPOTHMX aKCHOM [alOT TMOSICHEHHUS, PAaCKpPbIBAIOIINE CMbICI Onepaiuii Haj adcT-
PaKTHBIM TUMOM AaHHBIX. CUMTAeTCs, YTO TaKMX MOSCHEHUH MPU HATMYUH 3paBo-
ro CMbICJjia BIOJIHE AOCTATOYHO /1 MPAKTUYCCKUX HYXK.

Uto6sl onucaTs HAOOp omeparyii HEKOTOPOro aOCTPAKTHOTO THTIA JAHHBIX Ha S3bI-
ke C++, TpeOyercs onpenenuTh Kiacc, B KOTOPOM 3TH Ofepaluu OyIyT oObsBIe-
HBI KaK METOJIbI Kjlacca. MOXKHO CKa3aTh, UTO TAKOE OMUCAHUE OMPECISICT UHTEP-
(helic B3auMONEHCTBUS ¢ aOCTPAKTHBIM THIOM JaHHBIX. [lockonbky 4aine Bcero
HUKAKOM peajv3aluu 3TUX METO/I0B HEMOCPEACTBEHHO B UHTEPdeiice He noapasy-
MeBaeTCs, TO MOJKHO He 3a/1aBaTh Tejla COOTBETCTBYIOMIMX (PYHKIIMH, OCTABIISS UX
"grcThiMH". PazymeeTcs, 3TO 03HadaeT, YTO OOBEKTOB OMMCAHHOTO KJlacca He Cy-
1IIECTBYET, @ COOTBETCTBYIOLMI KjlacC Ha3biBaeTCsi B CH++ abCcmpakmHuviM KIaccom.
Takoit kmacc OymeT cimyXuTh 0a30BBIM KJIaccOM [Tl peaju3alliil KOHKPETHBIX
npeAcTaBjieHUil (BOIJIOLICHUM, peain3aluii) 00bEKTOB, 3a/JaHHbIX A0CTPAKTHO.
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Jlis Toro uroObl 3aAaTh "aKCMOMATHKY" OMUCHIBAEMOro abCTPAKTHOrO THIMA AaH-
HBIX, TIPY OMUCAHWM OMepaLrii BCTABISIOT KOMMEHTAPUH, Pa3bICHSIIOLINE CMBbICI
BbIMONIHSAEMbIX onepauuii. Kpome Toro, B 60osbLIMHCTBE cily4aeB OyaeT pasyMHbIM
OMpeAeauTb BUPTYaAJIbHBIA IECTPYKTOP € MyCTHIM TEJIOM, MOCKOJIbKY, BO3MOXKHO,
notpedyeTcs onpenensiTh ASCTPYKTOPbI B Klaccax, pealu3yloluX JaHHbIH UHTep-
detic.

Urak, myctb TpeOyeTcs onpeaenuTb abCTPaKTHBIA TUN JAHHBIX AaTa TPUTrOpPUaH-
CKOT0 KaJleHJaps ¢ olepalusMy CPaBHEHUS AaT, U3MEHEHUs JaT Ha ONpeeeHHOe
KOJIMYECTBO JTHEH, MECSILIEB WJIM JIET, MpeoOpa3oBaHusl AaThl B CTPOKOBbIE (hopma-
Tbl. OnuiemM abCTpaKTHBIN Kjlace Date, B KOTOPOM OIpPEIeNUM COOTBETCTBYOLLHE
onepauuy. CeMaHTHKY OTAENbHBIX OMepauuid U UX apryMeHToB Oynem 3aiaBaThb
C TIOMOILBIO KOMMEHTapueB (JucTuHr 2.1).

Nucturr 2.1. OnpegeneHne nHTepdenca ans Aatbl PUrOPMAHCKONo KaneHaaps

* ABCTpakTHEDI THI HAHHEX Date CIyxmuT IJis OpedCcTaBIIEHMS HAT
* IPUTOPMAHCKOTO KaJleHIAPA M OIepalMil Hall HYMMA

class Date {

public:
// BUPTYaJbHEII IECTPYKTOP
virtual ~Date() {}

// Crienywoume GyHKUMM PEANMIYIT IOCTYN K MOJISM HATH.

// KoHeuHO, 2TM [IOJIsI, KaK UM Becb uHrepdeiic, — aB®CTpPaKTHHE, Tak uTo
// oHM HEe OBABATENBHO HOJIKHEL CYNCCTBOBATL B BUIAC PCAIEHBIX

// NepeMeHHEIX — WIEHOB KJjlacCa B peaimsaummu mHTepbeiica.

// 3Banpoc M yCTaHOBKA HoMepa IHS (OT 1 0O HOCJemHeI'o uMcia Mecsua) :
virtual int getDate() const = 0;
virtual void setDate(int day) = 0;

// Bampoc M ycTaHoBKa HoMepa Mecdua (oT 1 — gHBape, 1m0 12 — mexabpb) :
virtual int getMonth() const = 0;
virtual void setMonth (int month) = 0;

// Banpoc M yCTaHOBKA TONa. KOHKpPETHHE pealmMs3aluy MOTYT HAKJIAILBATh

// CBOM OTPAHMYEHVS HA SBHAUEHME STOTO Mojd. OTMETHM, B YACTHOCTM, UTO
// TPUTOPMAHCKMII KAJICHAAPE B OOJBIMHCTBE CTPAH EBPONL HAYas ACHCTBOBATH
// ¢ 15 okrsabpsa 1582 r., B Aummu — ¢ 1752 1., a B Poccum — Jmub

// ¢ 14 despana 1918 1.
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virtual int getYear() const = 0;
virtual void setYear (int year) = 0O;

// OYyHKILMM COBUIA IATH [HO3BOJIAKT yBCIMUUTE WIM YMCHBUMTE HATY Ha

// ompemeseHHOe WMCIIO OHEeM, MeCAUeB W JieT. s KOPPEKTHOM padoTh

// 2TMx GYyHKUMII HEOOXOmMMO MMEThL B BMIY, YTO IIPpM IIEPexXome depes IPaHuLy
// Mecsdila HOMEp IHS MeHIeTCS B COOTBETCTBMU C KOJIUUECTBOM IHEMN

// B Mecdle, a Takke TO, UTO NpU AOBABJIEHUM MJIU BEUMTAHUU HEKOTOPOTO

// umcia MecsueB HOMEp IOHS MOXET BBIATY 3a I'PaHMLy KOJIMYeCTBa OHeR

// B IIOJIy4damlmeMCsa MECHALES.

virtual Date & addDate(int days = 1) = 0;

virtual Date addMonth (int months = 1) = 0;

&
virtual Date & addYear(int years = 1) = 0;
virtual Date & subDate(int days = 1) = 0O;
virtual Date & subMonth(int months = 1) = 0;
virtual Date & subYear(int years = 1) = 0;

// OnepaTop NpUCBavMBaHUSG MOBBOJSET CO3MABATH KOMUU TATH:
virtual Date & operator = (const Date & date) = 0;

// Onepauyy, COBMEUIEHHHE C [HPYCBAUBAHWAMM, SBJSIOTCS [IPOCTO Yy OOOHLMI
// CcoOKpameHVsaMM IS OIepalMii COBMIa HATH HA BaNaHHOE KOJIMUECTBO IHEN,
// TOZTOMy OHU MPEelCTAaBJIEHB HE UUCTEMY GYHKIMSMMY, KAaK OOJIBIMHCTBO

// OpyTmx omepaumii, a MMET CBOK peaM3alyio MpaMO BHYTPM KJAcCca.

virtual Date & operator += (int days) { return addDate(days); }

(
virtual Date & operator —= (int days) { return subDate(days); }
virtual Date & operator ++ () { return addDate(); }
virtual Date & operator —- () { return subDate(); }

// Bce omepaTopel CpPaBHEHMS ONpenesieHbl MpyT uepes npyra.
// DTO MHOBBOJSET B peay3aumy ONPeHesMTh TOJBKO MYHMMAJILHEN HAGOD
// U3 Tpex onepaTopoB, HampuMep, <, <= M ==. PasyMeercs, KaxIas
// peammBauys BOpaBe NPEIbABUTH M IIOJHEN HAGOpP BCEX onepalmi.
virtual bool operator < (const Date & date) const

{ return ! (*this >= date); }
virtual bool operator == (const Date & date) const

{ return ! (*this != date); }
virtual bool operator > (const Date & date) const

{ return ! (*this <= date); }
virtual bool operator <= (const Date & date) const

{ return ! (*this > date); }
virtual bool operator != (const Date & date) const

{ return ! (*this == date); }
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virtual bool operator >= (const Date & date) const
{ return ! (*this < date); }

// Onepauys npeofpas30BaHMs HATH B CTPOKY (bopMmaTupoBaHue) Oyner

// WMeTh peamMBauMio IO YyMOJYAHMIO, B KOTOPOM CTPOKA, IIPEenCTaBIIsOLa s
// mary, ©ymerT coCTaBJeHa W3 IIOJIeM 3TOM HATH

virtual const char * format () const;

}i

Hrak, onpenenen abcTpakTHBIN THIT JaHHBIX, W, CJIEOBATEIbHO, MOXKHO YXKe MH-
caTh nporpammbl s 00pabotku aar. Hanpumep, MOXKHO paccuMTbIBATH [AThl
nacxajiui Ha 3aJaHHbId TOJl WM COCTaB/ISTh KaJleHJapb Mpa3JIHUYHbIX [IHEMH.
EnuncTBEeHHAs TPYTHOCTH COCTOHT B TOM, YTO IOKa HEBO3MOXKHO CO3/1aBaTh HOBbBIE
00bEeKTHI THMNA JaTa, MOCKOJAbKY TaKUX OOBEKTOB elle He cyiecTryer. CHauana
HAI0 ONPEAC/IUTL XOTS Obl O/IHY peaIM3aLMIO Halllero abCTPAKTHOrO TUIMA AaHHBIX,
TOTJIa MOXKHO OyJieT v co3fiaBaTh 0OBEKThI COOTBETCTBYOIIETo TUMa. OIHAKO eclid
1o0OHbIH 00BEKT Oy/IeT CO3AaH, TO BCIO pabOTy ¢ HUM MOXKHO OyZAeT BBITIOTHATh
B TEPMHUHAX YK€ OOBSIBJIICHHBIX OMNEpaLMii, B 3TOM CMbIC/IC Hallla MPOrpaMMa He
Oyzer 3aBHceTh OT KOHKPETHOM pealin3allii 1aThl.

Cyl11eCTBYeT MHOXKECTBO Pa3jIUYHbIX CIOCOOOB MPEACTaBJICHMsl AaT U padoThl ¢
HUMHU. OMH U3 Haubosiee OUEBUAHBIX CIIOCOOOB peaiu3alii — 3TO MPEICTaBUTh
JaTy B BHIe HaOopa W3 TpeX IIeJIbIX 3HAUYeHHUI: HOMEpOB JIHS, Mecslla U roaa. by-
JIeM Ha3bIBaTh TAaKO€ MPEJCTABICHUE CHIPYKMYPHbIM NpeOCmasieHuem Oambvl.
Jpyroit BO3MOKHbIM Cr1OCOO0 — 3TO NPEACTaBUTH JaTy B BUJAC HOMEPA [IHS, OTCUU-
TBIBAEMOTO OT KaKOH-THOO (PUKCHUPOBAHHOW NaThl, HE BAXKHO OT KAaKOW MMEHHO.
Hanpumep, MOKHO MpUHATh B KauecTBe TOUYKU oTcueTa | sSHBaps MEpBOro ronaa
(PoxpgecTBo XpHCTOBO), MpaB/a, HE OUEHb MOHITHO, KAK CYUTATh IHU /10 TPUTOPH-
aHcKoi pedopmbl. MokHO BO M30exkaHWe IMyTaHHIIBI MMPUHATH 3a TOYKY OTcuUeTa
camy JIaTy BBEJICHHUS IPUTOpPUAaHCKOro KaieHaaps — 15 okrabps 1582 rona, Torna
JUTsl TIOJIOXKUTEJIbHBIX 3HAYEHUI cUeTUMKa JHel Hall KajleHaapb OyeT COBMNaaaTh ¢
€BPOINEUCKUM.

Mbl npuBeneM B kauecTBe npumepa 00a YNOMSIHYTbIX MPEACTaBJICHUs, XOTS U He
BCE pealin3aluu onepauuii OyayT npuBeJeHbl B Tekcte kHUru. Kpome toro, B pea-
nu3aluy OyyT OMyIleHbl BCe NETalli, CBSI3aHHbIE C BO3MOXKHBIM HeMpaBUIbHBIM
3aJJaHUeM apryMeHTOB, TaK 4TO, HalpUMep, MOXHO OyJeT 3ajaTh JaTy C OTpHIIa-
TEJbHBIM HOMEPOM JIHsI Wik MecsieM Homep 25. Tem He menee 00paboTka curya-
Wi, Koraa, HarpuMep, K aate 30 siHBaps no0aBnsieTcs OJUH Mecsll, MPOUCXOTUT
KOPPEKTHO, TaK YTO B pe3ynbTare nonydaetcs He 30 ¢eBpalisi, a B 3aBUCUMOCTH OT
roja jaubo 28, nubo 29 despains. [lonHocThIO peanuzauuu BCeX onepauyi u npu-
MEp pa6OTbl C JaraMu MNpUBCACHbI HA MPUIOKCHHOM KOMIIAKT-AHUCKE B IMarke
"\Chapter2\2.1\Date".
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B mpencraBneHHoM nucTHHTE 2.2 coOJepiKaTCs KOJbI JUIS HEKOTOPHIX (DYHKIUI
o0m1ero Ha3zHaveHHUs (3TH KOJIbI TIOMEYEHBI Kak coiepxkuMoe (aiina date.cpp), a
TaKKe OMpeJeNieHrs] BYX Ipe/ICTaBIeHud aOCTPaKTHOTO THIA JAaHHBIX JaTa —
CTPYKTypHasl faTa (Kjlacc StructDate, colepkuMoe (aiina structdate.h) U JlaTa,
npe/CTaB/eHHAs B BUJC CUCTUMKA JIHEH (KJIaCcC DaysDate, Qaill daysdate.h). 3aTem
noKa3aHbl peaju3alui HEKOTOPbIX onepauuil Juis 3Tux kjiaccoB  (aiiibi
structdate.cpplddaysdate.cpp)

. Nuctuhr 2.2. iBe peanu3saumm abCTPaKTHOrO TMNAa AaHHbIX AaTa

[ /=== daitn date.cpp ————— == m—mmm e
#include <stdio.h>
#include "date.h"

// OYHKIMS TPOBEPKM BUCOKOCHOTO TOIAa M0 MNPAaBUIaM TPUTOPMAHCKOTO KaJIeHIApsS
bool leapYear (int year) {
return year $ 4 == 0 && (year % 100 != 0 || year % 400 == 0);

// OYHKIMS BEUMCIJIEHUS KOIMUECTBA IHEW B 3alaHHOM MeCdlle B 3aJaHHOM TOmy.
// TpenmnojiaraeTcd, UTO HOMEpa MeCdleB 3alaHbl B BUIE MHEMOHNUECKUX
// xoHcranr B daluie date.h (B wacTHoctTm, FEBRUARY = 2).
int daysInMonth (int month, int year) {
// LOJMHEL MECHALIEE OOBMYHOI'O (HEBMCOKOCHOI'O) IOna
static int monthLengths[] =
{ 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };
// B crnydae deBpasii BUCOKOCHOTO TOHa Hamo OOGABUTEH elle OOVH IeHb
return monthlengths[month-1] + (month == FEBRUARY && leapYear (year)):

// OyHKUMS NpeAcTaBJIeHMs OATHL B BUOE CTPOKM, SBaLAHHAA 10 YMOJUAHMIO
const char * Date::format() const {
static const char * monthNames|[] = {
"Jan™, "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep", "Oct", "Nov", "Dec"
}i

// PesepBupyeTCs CUMBOJIBHEN Oydep HOCTATOYHOTO pasMepa
char * result = new char[12];
// Bamuch GopMATMPOBAHHOM HATH B Oybep
sprintf (result, "$2d-%s-%4d",

getDate (), monthNames[getMonth() - 1], getYear());
return result;



[/ == dair structdate.h ————--———--m—m
#include <time.h>
#include "date.h"

// Knacc StructDate IpelCTaBIIsgeT OIHY M3 BO3MOXHEIX peanmm3auyy adCTpaKTHON
// maTel: OpencTaBiIeHME NATH B BMIOE COBOKYIHOCTM TPEX LEJBX SHAYCHMUN

class StructDate : public Date {

int d; // Homep mHg — oT 1 [0 MakKCUMAaJBHOTO IHS B Mecdile

int m; // Homep mecsua — or 1 mo 12

int y; // Homep Toma — Jmo0oe UeTHpeX3HAauHOe UUCiIO, OoJbmee 1582
public:

// 3rmech mpencTaBjieHb KOHCTPYKTOPH CTPYKTYPHBEX HaT.

// TIepBBIlI KOHCTPYKTOP IPOCTO BaloMMHAET BHAUEHUS AapTyMEHTOB,

// maxe He NPOBEPSs UX HA [NPABIONONOCHOCTE .

// TiyaBHOE B TaKOM CUTyaLUMy — HE [NepelyTaTb IOPSOOK apl'yMEHTOR.
StructDate (int day, int month, int year) {

d = day;
m = month;
y = year;

// KOHCTPYKTOP MO YMOJNUAHUKD GQOPMUPYET CETONHANHEIKD TATY C NOMOIBI
// mnakema TIME, M3BECTHOTO elle CO BpemeHn DOS.
StructDate () {
// Tekymas para Gepercsd C HOMOWBO byHkUMM 'time' m3 nmakera TIME
time t tm;
time (&tm) ;
// TlpeoGpasoBaume B bopMAT (HOEeHL, MEeCsL, I'OI) Takxe OeJlaeTCs
// CTaHmAPTHEM METOLOM C IIOMOWB0 byHKUMM localtime
struct tm * dt = localtime (&tm);
d = dt->tm mday;
dt->tm mon + 1;
y = dt->tm year + 1900; }

m

// KOHCTPYKTOP KOIMPOBAHMS IOJIB3YETCS ONpedesICHHON majee
// onepaumerl HpUCBaMBAHWA IS CO3HAHMS LATH IO OOpasLy .
StructDate (const Date & date) { *this = date; }

/!
// Hajlee BaABIA0TCA peanr3alyuy UMCTHX BUPTYAJbHEX QYHKIMA, 3aTOJIOBKU
// KOTOpHIX CBUIM ONpemeseHE B MHTepdelice Hamero abCTPaKTHOTO TuUmla

// maHHEIX - KJacce Date.
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// HeKOTOpEE M3 MPOCTEIX QYHKIMIA ONpeleseHb MPAMO B ONUCAHUM KIACCA.
// CMBICTT QYHKLMIA ONMCAH paHee, MIO3TOMY 3IeCh

// 3arToNOBKM QYHKIMIA NPUBOAATCH 0e3 KOMMEHTAPUEB.

//

// OyHKUMM moCTyna, BOOOmE T'OBOPSA, PEAIN3YITCH HENOCPEOCTBEHHBM

// ofpameHreM K COOTBETCTBYIOUMM NHOJAM. OOHAKO HPU yCTAHOBKE

// Mecdlla M ToIa MOXET TaKke MNOTPeOOBATHCH KOPPEKUMS THS.

//
void setDate (int day) { d = day; }
int getDate() const { return d; }

void setMonth (int month);

int getMonth() const { return m; }
void setYear (int year);

int getYear() const { return vy; }

!/

// OyHKIMU COBUTA IAT

//

Date & addDate(int days = 1);
Date & addMonth (int months = 1);
Date & addYear (int years = 1);
Date & subDate(int days = 1);
Date & subMonth (int months = 1);
Date & subYear (int years = 1);
//

// OnepaTop NPpUCBAMBAHUG PEaU30BAH B COOTBETCTBMU C COTJIANEHMSMA
// IJS HaHHOTO OIepaTopa: OH BO3BpallaeT CCHUIKY Ha M3MEHEeHHYIO HaTy.

/7

Date & operator = (const Date & date);

/7

// OnepaTops CpaBHEHMS AT MCHOJL3YIT JIEKCUKOTPAUUECKNT TOPSIOK AT

/7

bool operator < (const Date & date) const;
bool operator == (const Date & date) const;
bool operator > (const Date & date) const;

[ /=== daitn structdate.cpp ————————————————mmm— o
#include "structdate.h"
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// Peammszauuvsa 5TOM GYHKLUMM UYyThb CJIOXHEe OCTAaJIbHBIX (QYHKLUMA mocTyna,
// T. K. HEOOXOIMMO elle MPOBEPUTL, He MNOJIYyUYWIach JIM HelpaBUbHAsS IaTa.
void StructDate::setMonth (int month)

m = month;

// Tenepb mpoBepseM, eCTb JiM JeHb d B Mecsle m roga y.

int limit = daysInMonth(m, V)

if (d > limit) d = limit;

// IoBaBieHVe K JaTe OIPEHEJIEHHOT'O KOJMUECTBA OHEM pealM30BaHO IIYyTEM
// mocienoBaTesbHOTO HOOABIIEHMS K HATE KOJIMUESCTB IHEN B OUEpPEeOHOM MECSLE.
// 39To OymeT moiTo paboTaThb, eCJM 3aJaHo OOJbIoe KOIMUECTBO NHEN s
// moBaBileHUs; NOpennojaraeTcs, UTO BCe-TakKM DTO UMCJIO CPABHUTEIBHO MAaJIo.
Date & StructDate::addDate (int days) {
if (days < 0) return subDate (-days);
while (days > 0) {
// CHauajla NOpoBepseM, HYXHO JIM MEPEeXOIUTh K CJIeOyKleMy MeCsAlly.
int mDays = daysInMonth(m, v);
if (d + days <= mDays) {

// ocraeMcsa B TekylleM MECSALE ¥ 3aBepmaeM padoTy .

d += days;
days = 0;
} else {

// TOepexomMM K MOEPBOMY YMUCIY CIeOylIero MecsSla ¥ IPOOoIkaeM padory.
days -= (mDays - d + 1);
d=1;
if (++m > DECEMBER) {
// TlepexomMm uepes TpaHuUly ToIa
m = JANUARY;
y++;

}

return *this;

// B 2TOi QYHKUMM MOXHO IIPOCTO IIOCUMTATL, CKOJIBLKO
// mer M MecsueB Hano HOOABUTH, TaK 4TO QyHKUMS padoraer
// GHCTPO Iaxe A OONBIOTO 3HAUEHUS apTyMeHTa.
Date & StructDate::addMonth (int months) {
if (months < 0) return subMonth (-months);
int years = months / 12; // xKOIMUYecTBO HOBABIIAEMEIX JI&T

Q

months %= 12; // M KOIMYECTBO IOODABIIAEMBIX MECSLEB.
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y += years;
m += months;
// KOppekuus maTH Ha Clydall nepexoma uepes TpaHully Tona.
if (m > DECEMBER) {
m —= 12; y++;
}
// Eme onHa KOoppekuus Ha Ciydal, ecyu MoHalu B Mecsll,
// B KOTOpPOM HeT IHS, BaJaHHOTO MCXOIHOV HaTON.
int limit = daysInMonth(m, V)
if (d > limit) d = limit;
return *this;

// IoBaBieHue JieT — caMas NpoCcTas U3 MONOCHHX Olepalui.
Date & StructDate::addYear (int years) {

y += years;

return *this;

// Peammzauyy QyHKLUUA BHUMTAHUS OHEM, MECALCB U JIST OIyICHE!

// Oneparop NpUCBaMBAaHMA MCIOJbL3yeT abCTpaKTHEE QYHKUMM apryMeHTa,
// ¥ MODTOMYy MOXET MNPUMEHSTHCS C APTYMEHTOM, PEeaM30BAHHEM KAK YTOIHO.
Date & StructDate::operator = (const Date & date) {

d = date.getDate();

m = date.getMonth();

y = date.getYear();

return *this;

// OneparTopel CPaBHEHUS MCIIONbLBYIOT AJTOPUTM JICKCUKOTPAdUUECKOTO CPABHEHNS
// Tpoek umces. 3mech NPEenCTaBJIeHA TOJBKO peanmM3auys oneparopa "MeHbme",
// HO Ha camoOM gejie HeOOXOmMMO PEealM30BaTh [I0 KpaliHel Mepe Tpu omeparopa
bool StructDate::operator < (const Date & date) const {

// 3BHaueHMd Mojell apryMeHTa M3BJIEKATCS C MNOMOIBID aBCTPAaKTHBIX GbYHKIMN

int date d = date.getDate();

int date m = date.getMonth();

int date y = date.getYear();

// Tenepb CpaBHEHVE MNPOMCXOOUT IO IMIOJIAM.

return y < date y ||

(y == date y && (m < date m ||
(m == date m && d < date d)));



[/ == dain daysdate.h —————-—--——mmmmmm o

#include "date.h"

// Kimacc DaysDate mpencTabiser ele ONHY M3 BOSMOXHHIX pPeasm3almil
// aBcTpakTHOM HaTH: HPEeNCTaBJIEHME HATH B BUIOC CUSTUMKA OHEN.
// B KauecTBe HyJIEBOM HaTe BHOpaHo 31 mexabps 1599 ropa.

// TlpaBwibHasg pafoTa C maTaMu TapaHTUpyeTcs g OaT

// ¢ 1 guBaps 1600 roma mo 31 mexabpg 9999 roma.

class DaysDate : public Date {

long days; // Umcno gHelt, npoumemmx ¢ 31 mexa®pa 1599 roma

public:

// KOHCTPYKTOPH IaT — TakuMe Xe, Kak M mJd kjacca StructDate

DaysDate () ;

DaysDate (const DaysDate & date) { *this
DaysDate (int day, int month, int year);

// Bce umMcTHE BUPTyaJlbHEHE OGyHKUMM Kiacca Date nepecnpemessiorcs

void setDate (int day);
int getDate() const;
void setMonth (int month) ;
int getMonth() const;
void setYear (int year);
int getYear() const;

Date & addDate(int days = 1);

Date & subDate(int days = 1);

Date & addMonth (int months = 1);

Date & subMonth (int months = 1);

Date & addYear (int years = 1);

Date & subYear (int years = 1);

Date & operator = (const Date & date);

bool operator < (const Date & date)

bool operator == (const Date & date)

bool operator > (const Date & date)

bool operator <= (const Date & date)
bool operator != (const Date & date)
bool operator >= (const Date & date)

[/ == dai daysdate.cpp ————————————————-———-

#include <time.h>
#include "daysdate.h"
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/7

// B oToM Qamnye OpencTaBJIeHH peanus3alny HeKOTOPBIX

// byHKIMM-uJIeHOB kJjiacca DaysDate.

// B DaHHOM peamm3aumy HamuOoJiee BAXHLBMY SBJISIOTCS IOBE CIEIYyOupe
// OyHKUMM Npeofpa30BaHys HpeldCcTaBjeHr. OHM OaT BO3MOXHOCTD
// CBOBOOHO MNEPEKJIOUATHCS MEXIy LOBYMS OCHOBHEMM CIIOCOOAMNA

// TpencTaBJieHud IaT — B BUAE CTPYKTYPH M B BUIE CUSTUMKA IHENR

/7

// Maccup monthLength mnpencraBisgeT KOIMUECTBO OHEN,
// mpouwemume C Havajiia Ioja OO IIEPBOIO UMCia Kaxgoro M3 MECSALCSH
// B OOBUHOM M BUCOKOCHOM TOIAax.
static const int monthLength[2] [12] = {
{0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334 1},
{0, 31, o0, 91, 121, 152, 182, 213, 244, 274, 305, 335 }
bi

// Crnenywomas GyHKUVS BRUMCISET IJIS 3ATAHHEIX ITHS, Mecdia U Toma
// umcio nuerr, mpomemmx oT 31 mexabpg 1599 Toma mo 3TOM OaTH.
// OYHKUMSA MCHOJB3YyEeTCs Ui IIePeBOMA M3 MNPeNCTABIICHMS HATHL,
// OPUBBMHOTO IS UEJIOBEKAa, B IPENCTABJIEHME B BUAE CUETUVKA OHEN.
static long convert(int d, int m, int y) {
// CHauajla BBMMCIAEM UYMCJIO [OJHBEIX JIET, NPOoNeImMX IO 3adaHHOV HaTH
int year = y - 1600;
// TloTOM BEMMCIIMM, CKOJBKO IHEM 3TO COCTABMIO
long days = year*365 + year/4 - year/100 + year/400;
// Ecim TOm BMCOKOCHBII, TO CHAUalla mejiaeM OOPATHY IIONPAaBKY,
// TOCKOJbKY [OKa UTO COCUMTAIM OHM TOJBKO IO 1 gHBaps. ..
bool leap = leapYear (y):
if (leap) days--;
// ¥, HakoHel, OOOABJISEM OCTABIMECS IHM IO BaNaHHLBM MECSLYy M IHIO.
return days + monthlength[leap] [m-1] + d;

// BTopasd BCHOMOTAaTeNlbHas GyHKLUMA mejaeT ofpaTHoe Mpeofpas3oBaHue — IO
// BamaHHOMy CUeTUMKy IHEM BHUMCIISET OATy B IIPUBLIYHOM IUIS UEJIOBEKA BUIE.
static void convert (long days, int & d, int & m, int & y) {
// Cuauana BermcigeM ropn. Ina part po 9999 roma Takol crnoco® BEHUMCIICHUSA
// uucia ImHeM macT oumbKy aBeloMoO He Ooslee ueM Ha OIMH TOI.
y = (int) (1600 + 4*days/(365*4 + 1)) + 1;
// Temeps CMOTPMM, KaKOBa PasHMIa B IHAX MeXmy 1 gHBapd 2TOTO Tola u
// maToi, BamaHHOM HalM CYCSTUMKOM IHEN.
int diff = (int) (days - convert(l, JANUARY, y) + 1);
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// B 3aBUCUMMOCTM OT 3alaHHOW maTel 3Haueuue diff MOXeT oKazaTbCS Kak
// TOJIOXMTEJNIbHEM, TakK M OTPULATEJIbHEM. B Ciyyae OTPULATEIbLHOTO
// 3HaueHMd QejaeM KOoppekumio roma mig obecneuenms 0 < diff <= 365.
if (diff <= 0) y--;
bool leap = leapYear (y):;
if (diff <= 0) diff += 365 + leap;
// Temeps BHOMpaeM MeCHdl, BHYTPM HAMIEHHOTO TOnNa.
for (m = JANUARY; m < DECEMBER &&
diff > monthlengthlleap] [m]; mt++)
// OcraBwascs pasHMLA OAaeT HOMEP OHS B MecCsle.
d = diff - monthLength[leap] [m-1];

// TlocyemHsas M3 BCIOMOTATEJNBHEX OYHKLMM KOPPEKTMPYeT HOMEP OHS B MeCAle,
// eciu STOT HeHb MPEeBHIaeT MaKCUMAIbHOE UMCJIO B STOM MeCsAlle B 3TOM TOIY.
static void correctDate(int & d, int m, int y) {

int limit = daysInMonth(m, V)

if (d > limit) d = limit;

// VI3 BCexX KOHCTPYKTOPOB IPUBEIEM TOJBKO PEaM3alyio KOHCTPYKTOPRAa,
// Cco3panmero CeroIHANHID HATY .
DaysDate: :DaysDate () {

time t tm;

time (&tm) ;

struct tm * dt = localtime (&tm);

days = convert (dt->tm mday, dt->tm mon + 1, dt->tm year + 1900);

// Bce GyHKUMM OOCTyHNa PEeajiM30BAHBl IPAKTUYECKM OMVHAKOBO, IIO3TOMY S3IECh
// paccMaTpmBanTCAa TONBKO byHkUMM getDate m setMonth.
int DaysDate::getDate() const {

int d, m, vy;

convert (days, d, m, Vy);

return d;

void DaysDate: :setMonth (int month) {
int d, m, y;
convert (days, d, m, y);
correctDate(d, month, vy);
days = convert(d, month, vy);
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// V3 GyHKUMV MBMEHeHMS NaThl NperncTaBigeM peanuzaumo oyHkumm addMonth.
Date & DaysDate::addMonth (int months) {
if (months < 0) return subMonth (-months);
int y, m, d;
// TlpeoGpasyeM CUETUMK OHEN B CTPYKTYPHYR HATY .
convert (days, d, m, y);
// KOoppekTupyeM Mecsl, ¥ TOIX.
y += months / 12;
m += months & 12;
if (m > DECEMBER) {
y++i
m -—= 12;
}
// ECu HaIO, KOPPEeKTHpYyeM HOeHbL Mecsla.
correctDate(d, m, v);
// HenaeM ofpaTHOe NPeofpa3z30BaHME HATH B CUCTUMK OHEN.
days = convert(d, m, v);
return *this;

// BBuOy TOT'O, YTO ONEpaTop IPMCBAMBAHMSA ONpPEHeNeH IS abCTpPakTHOM
// DaTe, OPUXOOMTCS Haxe NP IPMCBAVBAHUM [IPOMBBOIMTL [IpeofpasoBaHue
// TpencTaBieHUS U3 CTPYKTYPHOM NATH B CUSTUMK IOHEX U OBpPaTHO.
Date & DaysDate::operator = (const Date & date) {
days = convert (date.getDate (), date.getMonth(), date.getYear()):;
return *this;

// RAHaJIOTMYHO YCTPOEHH M OGYHKLMM CpaBHEHUS IarT.
// B DaHHOM peanm3alUy IOJDKHE CBITH NPENCTABJIEHE BCE
// 6 olepaToOpOB CPABHEHWS, HO OHM BCE OUEHb IIOXOXM, TakK uTo
// B 3TOM JIMCTMHI'E€ ONATH IIPUBEOCHA TOJLKO OIHA pPeasM3aLys.
bool DaysDate: :operator < (const Date & date) const {
return days < convert (date.getDate(), date.getMonth(), date.getYear());

}

Ecnu unTepdeiic, onpenenstoniuii abCTpaKTHBIN THI JaHHBIX, COJEPKHUT HEKOTO-
pbiii Habop MeTosoB (Onepauuii 3TOro TUMa), TO peaausyrouiue 3TOT uHTepgdeiic
Kiaccel 00si3aHbl MPEAOCTABUTL Peali3alMIo BCeX TeX onepauuii abCTpakTHOro
THNA JaHHBIX, KOTOPbIe B UICXOJAHOM UHTepdelice 3aJaHbl YUCTBIMU BUPTYaJIbHBIMU
¢dyHkumsmu. Takke MOXKHO NepeonpeaeauTb U HeKOTOpble W3 TeX (YHKLMi, pea-
JIM3allMK KOTOPBIX YK€ ObUIM C/IE/IaHbl HA YPOBHE onpejeeHust uatepdetica. O1o
pasyMHO JenaTh U3 coobpaxeHui 3 PEeKTUBHOCTH UITH OTpeiesieHHbIX 0COOEHHO-
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creil peanuzauuu. Ha camom Jesne Hepenko Kiacchl, pealu3ylolue HeKOTOpbIi
HHTepd)eﬁC, BHOCAT AOMNOJJHUTEIbHbIC METO/Ibl, TaAK YTO TaKUC KJIACChbl YK€ HEC MO-
TYT CUMTAThCS peaji3alield MMEHHO 3TOro aOCTPaKTHOTO THMA JaHHBIX. B sTom
cllydae, cKopee, HY)KHO TOBOPHUTb O peaji3alliil HEeKOTOPOro THMa JaHHBIX, CO-
BMECTUMOTI'O C UICXOAHbBIM a6CTpaKTHblM TUIIOM JAaHHBbIX.

bbiBaloT Takxke W ciyuad, KOr[a HEKOTOPbIM Kiacc sIBIISETCS peaiiu3alueil He-
CKOJIBKUX a6CTpaKTHle TUNOB JaHHLIX OJAHOBPEMECHHO. Texnuuecku Takoe ornpe-
Jie/IeHUe MOXKET ObITh MPE/ICTABICHO B BU/IE KJIACCA C MHOXKECTBEHHBIM HACIIE/10-
BanueM. Hanpumep, ecnu onpezeneH abCTpaKkTHBIN TUI UHASKCUPOBAHHBIX MOCIe-
JoBarebHOCTel (0000LIeHUe MOHITHS MacCuBa) U a0CTPAKTHBIA TUM JIMHEHHBIX
cnuckoB (0000LIEeHHE CBS3HOTO CIMCKA BJIEMEHTOB), TO BIOJIHE Pa3yMHbIM OyJeT
omnpenesieHHe Kiacca, 00beKTbl KOTOPOro 00ialaloT MOBEJEHHEM Kak OHOTO, TaKk
u apyroro tuna. OGbeKTbl 3TOro Kiacca OyIyT COCTOATh U3 3JIEMEHTOB, pHYEM
AOCTYIl K 3TUM 3JIEMCHTAM MOXKET 6blTb OopraHru3oBaH € NMOMOUIbKO MHACKCOB (HO-
BeJIeHUEe, XapaKTepHOe /Il MacCHBOB), B TO XK€ BpPeMsl Il TAKUX OOBEKTOB OymyT
JOIMYCKAThCsI BCTABKU U yJaJIeHHs SJIEMEHTOB, XapaKTepHble [Ulsl CIIUCKOB. B aToM
Cllyyae MOXKHO CKa3aTb, YTO KJIACC Peau3yeT MOHSATHUSI Cpasy ABYX aOCTPAKTHBIX
TUIIOB JaHHbIX — MaCCHBa U CITMCKaA.

Bce ke, Mbl HU B KOEM Cllydae He XOTHM [OCTaBUTh 3HAK PABEHCTBA MEXIY MOHSI-
THUSIMM a0CTPAKTHOTO THUIA JAaHHBIX U a0CTPAKTHBIMU Kilaccam si3bika C++. AGCT-
PaKTHBII KJlacc MOXKET 3aJ1aBaTh CUCTEMY METO/IOB, KOTOpasi BOoBce He OyneT npes-
CTaBJIATh HEKOTOPbIH aOCTPaKTHBIN THI JaHHBIX. Takoil Ki1acc MOXKeT MpocTo 3a-
JaBaThb HAa0Op HEKOTOPbIX OOLIMX MOHATUH MU OOBEKTOB [jIsi MOCJACAYIOLICH
JeTanu3alui U UCIIOb30BaHUS B psilie POACTBEHHBIX KiaccoB. Ho waime Bcero
BEpHO, 4TO abCTpaKTHbIE THUIbl JAaHHBIX BbIpakatoTcs B si3bike C++ ¢ MOMOIIbIO
abCTpaKTHBIX KJIACCOB.

Ecnu B mporpaMme MOXHO HCIOJIb30BaTh Kak abCTpaKTHbIE THIIbI JaHHBIX, TaK U
KOHKPETHBIE peaiu3alivy, TO MPEANOUTeHHE CIEAyeT OTAaBaTh HMCIOJIb30BAHHIO
a0CTpPaKTHBIX THIIOB, AK€ €CJM MMEETCsl BCEro OJHa peasin3aiusi abCTPaKTHOro
TUMa AaHHBIX. J[eMCTBUTENBHO, eciii (QYHKIHMS HCMOb3YeT TONbKO abCTpaKTHBIN
uHTepdeiic ¢ 0ObeKTaMu APYTUX KJIACCOB, TO pean3alus Takoi (YHKIMH CTaHO-
BUTCs OoJiee 0011el 1 HE3aBUCUMOM OT peau3aluii APyrux Kjaccos.

[lycrs, Hanpumep, onpejesieH aOCTPAaKTHBIM TUN JAAHHBIX Date U UMEETCS JIMLUIb
OJIHA peaju3alys 3TOro TUMNa B BUJE ONPEENICHUs KJlacca DaysDate. Eciii Mbl X0-
TUM HamucaTh (PYHKIUIO, BBIUUCISIONIYIO Pa3HUIYy B JAHIX MEXTY ABYMS 3aJaH-
HbIMH JIaTaMH, TO 3aroJIOBOK 3TOM (DYHKIIMK MOXKET BbITJISICTh TaK:

long datesDiff (const Date & dtl, const Date & dt2);

HJIN TaK:

long datesDiff (const DaysDate & dtl, const DaysDate & dt2);
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Koneuno, nocieaHsst GpyHKLMS MOXET M0JIb30BAThCSI OCOOCHHOCTSMU MPE/ICTAB-
JIieHHs JaThl B BHJE CUETUMKA JHEH, HanmpuMmep, eclii STOT CUETUMK JHel chenaH
JOCTYIHBIM ISl YTEHHUS B peajM3allii Kjlacca DaysDate WM ecii (QYHKLUS 00b-
sIBJICHA JIPY’KECTBEHHOM JijIsl ATOro kiacca. Takas peanusauus (QyHkuuu Oyner
OU€Hb MPOCTOI U APPEKTUBHOM, MOCKOJIbKY Pe3yJibTaT MOXET ObITh MOJIyHYeH Mpo-
CTbIM BBIYMTAHHUEM [BYX CUETYMKOB aHed. OmHako (GYHKIMS, HCMOJb3YHoIas
TOJNBKO abcTpaKkTHBIEC orepalu, OyaeT, HeCOMHeHHO, Ooyiee oOmiei, T. k. Oyxaer
paboTaTh ¢ 000 peanusalyeii 3Toro abCTpaKTHOroO THMa JaHHbIX. Jlaxke ecnu B
JalibHeHleM He TpeanojiaraeTcs UMeTh MHOTO peajii3alliii 3TOro THMa JAaHHBIX,
BCE )K€ Takas PyHKLus OyaeT 0oJiee yCTOMUMBA K BOBMOXKHBIM U3MEHEHUSIM B pea-
JIM3allMK KJlacca DaysDate (@aXe K W3MEHEHWIO, BO3MOXKHO, HE OYEHb YJA4HOI0O
Ha3BaHUS Kjacca).

3aBUCHMOCTH OT pealu3alliy He ynaaercsl W30ekaTh JIMIIb B TOM Cllydae, Korja
HEOOXO0IMMO TMOPOXKIATh HOBbIe OOBEKTHI Kilacca DaysDate. Co31aTh HOBBIH 00b-
€KT MOKHO TOJIbKO C MOMOILLBIO KOHCTPYKTOPA, KOTOPbIA B aOCTpakTHOM KJjlacce
OIpeAeNATh ualle Bcero 6eccMbICieHHO. TeM He MeHee Jlake U /171 TAKUX CIly4daeB
€CTb [PHUEMbI, MO3BOJISIOLIME CYLIECTBEHHO MOBBICUTH CTENEHb a0CTparupoBaHus
OT KOHKPETHOW peaii3alliii, cOCPEeJOTOUYMB MOPOXKICHHUE HOBBIX OOBEKTOB KOH-
KpPEeTHOTo THMa B CHEeLUaIbHOM Kilacce. Takol Kiacc 4acTo Ha3bIBAlOT aOCMpaKn-
Holl (pabpuxoil; B HallleM ciTydae Takas (paOprika OyneT oTBeTCTBEHHA 3a MOPOXK/Ie-
HHMe HOBbIX Aat. B enage 3 910l KHUrK TexHosorus abcTpakTHOM (aOpuKK ONUCHI-
BaeTcsi 0oJiee MOAPOOHO U MPUMEHSIETCS JUlsl NOPOXKISHHS aOCTPAKTHBIX CTEKOB W
ouepenei.

2.2. CopTupoBKa 1 NoucK B MaccuBax

OudenHp 4yacTo NpUXOAUTCA OpPraHU30BbIBATH 6LICTpBIl>’l MOUCK B OOJIBIIIOM MAacCHUBE
I/IH(i)OpMaLII/II/I. ILJ'ISI MOHCKa HUCMOJIb3YKOTCA TaK Ha3bIBA€MbIC KiOYU, CBA3AHHBIC C
KaXJIbIM U3 3JIEMEHTOB JAaHHBIX, B KOTOPBIX MPOU3BOAUTCA TOUCK. B O6H_IGM Clly-
Hace TAKUM KIIFOYOM MOKET CITYXKUTb mo0oM O6T>GKT, KOTOpBIPI MOKHO CpaBHUBATb
C Apyrumu 00BEKTAMH TOTO K€ THITA — APYruMu KJlro4aMu, OAHAKO TUIIHUYHbIMU
CllydassMHU SBJIAKOTCA MOUCK IO CTPOKE U MO YUCJIOBOMY 3HAYCHUIO.

PaccmoTpum, Hanpumep, 0a3y AaHHBIX, COAEPIKALLYI0 MHOPMALMIO O COTPYAHU-
KaxX HeKOoTOopoi hupmbl. MHPOpMaLUst 0 COTPYIHUKAX MOXKET BKJIIOUATh (haMuiinio
M JApyrve JIM4Hble [aHHble COTPYJIHMKA, MH(OPMALMIO O MPUHAJIEKHOCTH CO-
TPyIHHUKA OTIENy U ero MOAYMHEHHOCTH, pa3Mep 3apabOTHOM miatel, HHpOpMa-
Mo o KBanuukanuy, 06 oTmyckax u T. 1. Ecnu TpeOGyercs vickaTh B Takoii O6aze
JaHHBIX HH(OPMALIMIO, TO KIIOUOM JUTS MOUCKA MOXKET ObITh, HapUMep, paMuIIus
(ecni HEOOXOIMMO YTO-TO Y3HATh O KOHKPETHOM COTpPYAHHUKE), WK 3apIuiara (Ha-
NpUMep, €cIM XOUeTCsl y3HaTh, KAKOBbI CaMble BbICOKHE 3apaboTku B UpMe), Wil
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