anemeHTbl OOl B C++

Mex-mart, 2009/2010 yu. roq



BeegeHune B OOIT

OOI1 - 310 0AnH N3 NOAX0A0B K pa3paboTke 1 co3gaHno NPorpamMm.

1.
2.
3.

icTopunyecku:

npoueaypHoe CTPYKTypupoBaHMe nporpamm, nporpaMmmMmmpoBaHme
«CHU3Y-BBEPXY...;

CTPYKTYPHOE nporpammmpoBaHue, nporpaMmmMmmpoBaHmne «CBEPXY —
BHU3»..

OOl - Object Oriented Programming...

CTpyKTYypHOE NporpaMmmmpoBaHme — 3TO CprKTypmposaHme Ha YpOBHE
nencteuin, a OOl — 3TO CTPYKTYpMPOBaAHNE HA YPOBHE MOAENNPYEMBbIX
OOBLEKTOB.

OOI1 — ato pesynerat 30 NeTHero onbiTa N NPaKTUKK
nporpaMmmMnpoBaHmnd, HadmHaga ¢ Simula 67, 3atem Smalltalk, Lisp, Clu,
n nanee Actor, Eiffel, Objective C, Object Pascal, Java, C++, C# u 1.4.

KoHuenuwun, 3anoxeHHble B OOI, aT0:

MopgenupoBaHne 00bEKTOB 1 AENCTBUN pearibHOro Mmpa

Hanu4yne TMNoOB AaHHbIX, onpeaensemMbix nofb3oBaTterem

CokpbITue getanemn peannsauum (MHKanNcynauma)

B0O3MOXHOCTb MHOIMOKpaTHOro MCMNosfib30BaHMA NporpaMMHOro Kkoga,
brnarogapsi HacnegoBaHUIO

VHTepnpeTauuna BbI3OBOB (PYHKLIMM Ha 3Tare BbINOSIHEHUA NMporpaMmmbl
— nosiInMopdun3sMm.



BeenoeHue B OOl

OQI'1 cerogHs ncnonb3yeTcsi COBMECTHO CO CTPYKTYPHbLIM
NporpaMMmMpoBaHMEM U B NOCNeOHNe aecatTuneTust bonbwoe BAunsiHue
Ha TEXHOMOMMN NpPorpamMMmmnpoBaHUA oKasbiBaeT rpadonyecKum
nHtepdemnc nono3osarensg (GUI).

YHuBepcanbHble cpeabl pa3pabdboTkn Windows-npunoxeHnm
00beanHAT B cebe Bn3yanbHOE rnporpaMmmMmmnpoBaHue,
nporpamMMmpoBaHune C ynpasrieHneM rno codbbitnam (event driven) un
nporpaMmmMmmpoBaHue c yrnpasrneHnem obbektamu (object driven)....

I'IporpaMMleOBaHme C ynpalieHnem no COObITUAM 3aKnto4YaeTcs B
nporpaMmmMmmpoBaHN OTBETHbIX OEVNCTBUN Ha pearyibHO BO3HMKaALLNe
coObITUA B pearibHOE BpeEMA — BpeEMA Ce€aHCa pa6OTbI Ha KOMIMbKOTEPE...

[TporpamMmmpoBaHue Mo COObLITUAM OOMONMHUITO CTPYKTYPHOE
nporpaMmMmnpoBaHne cpeacTBaMm, KOTOpblE NO3BONUNU Pa3aennTb
NHTEpdenc nonb3oBaTens n cneunduyeckyto obpaboTKky AaHHbIX.

[Mpn MmogenupoBaHUM 0OBLEKTOB peanibHOro M1upa CyLeCTBEHHbIE
npenmywectsa umeet OOI, cosgaHue rpaduyeckon 0H6onoYKu
Windows yckopwurno nepexon k texHonorum OQOI1, Tak kak cCoBMeCTHoe
ncnons3oBaHue GUI n OOl noBbillaeT adPeKTUBHOCTb pa3paboTku
npunoxeHun nog Windows.



BeegeHune B OOIT

BusyanbHoe nporpaMmmmpoBaHme AaeT BO3MOXHOCTb U300paxaTb
0ObEKTbI HA 3KpaHe A0 BbINOHEHMUA caMOWn NporpamMmmsl, U paboTtaTb
Cc obbekTamu, aepxa nx Bce BpemMs nepeq rnasamu, T.e. B npoLecce
pa3paboTku NnporpaMmmbsl NPOrpPaMMUCT UMEET BO3MOXHOCTb BUAETD,
Kak OydeT BbIrMs4eTb rotoBas nporpaMmmMa 1 npym HEObXoanMocTu
pefakTupoBaTb €e BHELLUHUU BUA.

Taknm obpasom, 0ObEKTLI XKUBYT U AEUCTBYHOT NO4 BO3OENCTBUEM
coObITUI, criegoBaTenbHO, CODLITUA YNpaBnsalT padboTomn
nporpamMmbl. COObITUS e BO3HUKAIOT, reHepupyoTcs B pesyrbraTe
OENCTBUIN NoNb3oBaTenst UM cuctemMol. Peakumen Ha cobbiTmne
SIBNSAETCS BbINOMHEHNE HEKOTOPOM NporpamMmbl — METOAA O0BLEKTA,
Ha3blBaeMoro o6paboTymkom coobITUS.

OcHoBHas uges OOl - 970 06begmMHeHNEe (MHKaNCynALna)
OAaHHbIX U METOAOB NX 06paboTkn B eANHOE Lenoe — OO bEKT,
KOTOPbIN MOXET UCMOSb30BaTbCA Kak CaMOCTosATENbHAd
nporpamMmHasl egmHuLa Unn Kak 4acTtb gpyroro obbekra, unum
aBnseTca 6a3on Ana co3gaHnsa HOBbIX OOBbEKTOB. ..

B o6bekTe ycTaHaBnmMBaeTca CBsA3b Mexay AaHHbIMU U AENCTBUSMMA
Hag HUMKU, 3Ta cBsA3b B OOl nmeeTt 6onbLlLuoe CMbICNOBOE 3HAYEeHMe,
onpegensieMmoe Krnaccom peluaemMbix 3agad. O6beKkT — 3To
3K3eMnnsap Kracca, To eCTb NepeMeHHasi onpeaenaemMoro
nonb3oBarenem Tuna.



OOl B C++

Onpepenenune knacca B C++ BbIMMAANT TOYHO TaK Xe, Kak onpegeneHune
CTPYKTYPbI, TONbKO BMECTO croBa struct ncnonbayetcs cnoso class:

class <umsa_knacca> {
[*nons AaHHbIe */
I* meTogbl */
&
[Monsa knacca MorytT UMEeTb NMtoboNn TUM, KPOME TuMa 3TOro Xe Knacca, HO
MOryT ObITb yKa3saTensiMu N CCbifIkaMmn Ha 3TOT Knacc.

[Monsa moryT 6bITb onMcaHbl ¢ MogndukaTopom const, HO
NHNLMANU3NPYIOTCA Takue nons oanH pas 1 He OOSTKHbI UBMEHATLCA.

imesa onncaHme, MOXXHO CUMBOSTUYECKOE UMSA - <UM4_Knacca=
NCMNoJib30BaTb A4 ONMnMcaHnAa nepemMeHHbIX.

Takasd nepemMeHHasd Ha3biBaeTCA 0ObEKTOM, NN IK3EMMIAPOM JaHHOIO
KInacca.

Ncnonb3ysa naeHtndounkatop tuna <ums_Kriacca>, Kkak riobon gpyron,
CO34aHHbIN Mosib3oBaTeNeM U1 cTaHaapTHLIN, MOXHO CO34aBaTh
NPON3BOSILHOE KOSIMYECTBO NPOCTbIX NEPEMEHHbIX (OOBLEKTOB,
9K3eMMNsIsIpoB 3TOro Knacca), MaccmMBoB OOBLEKTOB JAHHOIO Knacca, unm
yKasaterniem Ha 06beKTbl JaHHOro Knacca.



[MpMepbl onMcaHnUs KNaccoB 1 OObEKTOB

class Tmoney

{/*...... *I'};
TMoney t; /*t- npoctasi nepemeHHasi, oobekT knacca TMoney */
TMoney *p; [* p — yKasaTenb Ha o6bekT knacca TMoney */

TMoney m[50]; /* m - maccuB obbekTOB Knacca TMoney */

OTN NePEMEHHbIE TaK XXe, Kak U NepeMeEHHbIE BCTPOEHHbIX TUMOB,
NOAYMHSOTCA NpaBunamMm BUOANMOCTU, U BPEMS UX XKNU3HU 3aBUCUT OT
MecTa 00baBNEeHUs.

IX MOXXHO 1cCnonb3oBaTh B KAa4eCTBe NOSeN CTPYKTYP U APpYyrux
KraccoB, nepegasaTtb B Ka4ecTBe NapaMmeTpoB, OHU MOTyT ObITb
BbIXOAHbIMU napameTpamMu PyHKLNN.

ObbABNATL NEPEMEHHBLIE MOXHO U C UCMOSIb30BaHMEM KITHOYEBOTO
cnosa class (No aHanornm co CTPyKTypamm):

class TMoney {; [* npocTaa nepemeHHas */
class TMoney *p; [* ykasarenb */
class TMoney m[50]; [* maccuB */,

HO Yalle 9K3eMMnnsipbl Knacca onucbiBatoT 6e3 ncnonb3oBaHms
KIo4YeBoro criosa class.



O6bABNEHUs N onpeaeneHus

Tak xe, Kak n npyn onnucaHnum gpyrnx TMNoB, MOXHO OQHOBPEMEHHO MpU
onncaHum ngeHTndukarTopa Tuna onnucatb U BEMNMYMHBLI 3TOro TUNa,
Hanpumep:
class Tclass1 {/*nonsa n metoabI*/} p1,p2;
[lepemeHHbIe p1 N p2 — 3TO NPOCTble NepeMeHHble Tuna Tclass1.
OpgHako bonee npeanoyYTUTENbLHBIM CHUTAETCS ONUCcaHue:
Tclass1 p3, p4, *s, p5[20];
3aronoBOK ONMcaHus Kracca, 3akaH4MBaroLMNUCA TOYKOM C 3anATOWN,
class <umsa_knacca>;
Ha3bIBalOT 06BbsI8/IEHUEM Kracca.

* Knacc ¢ ngeHtudmkatopom Tmna <ums_Kriacca> eLle He ornpeaeneH,
eLle He onpeaerieHbl ero nonsa n MeTofdbl, MO3TOMY OObABNATL
nepeMeHHble TaKoro Kracca eule Henb3d, HO yKasaTesin U CCbISIKN
MOXHO. Takoe 0bbsBNeHne NCNonb3yeTcd B TOM criydae, Korga oauH
Krnacc 3aBMCUT OT BTOPOrO, a onpeaerieHne aToro BTOporo Knacca
HeOOCTYMHO....



ObbaBneHnsa n onpeaeneHuns

Onpepgernexnune Krnacca n CTPYKTYpPbl BHELLHE OTNMYAOTCA TOSTbKO
KIH0YEeBbLIM CJTOBOM B 3arofioBke. Ho rmaBHOe OTnnyne 3akroyaeTcs
B TOM, YTO BCe, YTO ONMUCAHO BHYTPW Kracca, HE4OCTYMNHO U3BHE
Kfiacca no ymon4yaHuo. Hanpumep, nmes onpeneneHme knacca
person_1un CTPYKTypbl person_2:

class person_1 struct person_2
{string fio; { string fio;
duble summa; double summa;
} }

Mo>XHO onpeaennTb NepeMeHHyto lvanov CTpyKTypHOro tuna
person_2 ¢ nHMymanusaumen, Ho Henb3st onpeaenuTb OObeKT
Petrov knacca person_1 ¢ nHuyuanusaymen:

person_2 lvanov = {“UBaHoB U.U.”, 10000.00} ; /* moxHO */
person_1 Petrov = {“lNeTpos I.I1.”, 10000.00} ; /* Henb3a */

Kpome TOro, BHe onpeneneHns oobekTa Hemnb3s 00paTtuTbes K
nonam obvekTa Petrov.fio n Petrov.summa.

B aToM 3akntoyaeTcsi CBOMCTBO KITaCCOB UHKAMCynNsLust —
COKpbITUEe nHopMaLum OT BHELLHEro Mupa.



ObbaBneHna n onpegeneHns

[ns paboTbl ¢ NoNAMM 0OBLEKTOB B OnpeaeneHme KrnaccoB BKIHOYaAKOTCH
cneuunanbHble YHKUNKU, Ha3biBaemMble meTogamu. 1o ymonyaHumio
MemoOb! Kracca TOXe HeOCTYMHbl N3BHE Kriacca, No3ToOMY ASS
ynpasrneHns 4OCTYNOM K HUM UCMNONb3YKTCA KINo4veBble CroBa
public, protected nu private.

e public (Nny6rin4HbIN, 4OCTYNHLIW) - OTKPbLIBAET JOCTY,
e private (4acTHbIN, 3aKpbITbLIW) 3anpeLiaeT 4OCTyn,

e protected — 3awmuULeHHbIN, onpeaenseT nons, AOCTYN K KOTOPbIM
BO3MOXEH TOJIbKO B Knaccax, Npou3BoAHbIX OT 3TOrO.

[ocTynHas YacTb Ha3sbiBaeTca UHTephencHom.

B onpeneneHun knacca, Takke Kak n B onpeaeneHnm CTpyKkTypbl,
MOXET UCMOb30BaTbCHA NPOM3BONIbHOE KONMYECTBO 3TUX KIMHYEBbIX
CMNOB, O4epeAHOE KMYEBOE CMTIOBO AENCTBYET A0 CreayoLLero.

PaccmoTpum onpeaeneHne n ncnonb3oBaHne MeTodoB Ha rnpumepe
krnacca TMoney, MeTogoB, KOTOpble HEODXOAUMbI AN BbINOMHEHUSA
ornepaunmn ¢ geHbramu, npeacraBneHHbIMU PyornaMn n Konemkamu.
Onepauun Hy>KHO BbIMOSTHATL C KOMenkamm, a BbiBO, OCYLLECTBATb
B pyonsx un konenkax. [na aToro Heob6xoaMmMo BbIMOSTHATb
COOTBETCTBYHLLME NpeobpasoBaHUS.



MHnumanusaumsa v BbiBOA, Ha 3KPaH AEHEXHbIX CYMM

MeToa MOXHO onpeaenuTb BHYTPU onpeaenenns Knacca u Toraa a1o
MOXET BbIMAAETb CneayloLwmnumMm obpasom:

class Tmoney
{ //3aKkpbITOE MO YyMOYaHuIo rorse
double summa;
Il oTKpbITEIN MeTOoA Init
public:
void Init (const double &t)
{// nepesognm B konewnkn, ymHoxas Ha 100, n otcekaem
nuwHWe 3Hakun, pyHkumen floor
double r = floor ( ( (t<0)? —t: t) * 100);
summa = (t<0)? —r: r; // yuntbiBaem 3Hak
};
|5
[TapameTp t MOXXHO 3aaBaTb MO YMOMYaHMUIO, T.€. MOXHO BbINo
3arosioBoK (pyHKUMKM 3anmcaTtb B BUAE:
void Init (const double &t = 125.77).
Onunwem ak3emMnnsp krnacca, oobekt obj1. Tmoney obj1 ;
Torga BbI30B MeToga byaet BoirnageTs Tak: obj1.Init(245.94) ;...



B obwem Buae obpalleHne Kk pyHKUNM 3anncbiBaeTCs B BUAE:
<umsl 06 beKTa> .<nmfa metoaa> (<napameTpbl>)

Ecnu meToa He Bo3BpallaeT 3Ha4YEHNE, Kak B 3TOM crny4ae, To
obpalleHne K HEMY — 3TO CaMOCTOSITENbHLIM onepaTop, ecrnu
BO3BpaLlaeT 3HadeHne Kakoro nmbo tuna, To obpalleHne K metoay
TaK Xe, Kak 1 obpalleHne K QyHKUNK ABNSETCA yKasaTenem,
KOTOPbIN MOXXHO MCMNOSb30BaTh B BbIPaXXEHUSAX, B onepaTopax
npucBanBaHUS.

Ecnn meTogoB B Knacce MHOro, Hanpumep, KpoMme nHuunanusauum
npu paboTte ¢ AEHEXHBIMU CYMMaMW HY>KHO YMETb YMHOXaTb Ha
4YMCno, CKNaabiBaTb CyMMbl, AENUTb HA YNUCNO U OeHbIM Ha OEHbIN,
BbIYMCIASA NPOLEHTLI, BbIBOAUTL UX HA 3KpaH, TO onpeaeneHme
METOAO0B BHYTPU Kracca cTaHOBUTCS HeYAObHbIM, 3arpomMoXxaaeT
ornpegeneHne camoro Kracca. YaoobHee BbIHECTU onpenereHme Bcex
METOLOB 3a npefesnbl onpeneneHnsa Knacca, a BHyTpu Kracca
OCTaBUTb TONbKO NPOTOTUNMbI PYHKLUN-METOO40B. Hanpumep:



class Tmoney
{ /[3aKpbITble nons
double summa ;
I/l OTKpbITbIE MeTOoAbI
public:
/[ npoToTUNbI MEeTOAOB
void Init (const double &t);
Tmoney AddMoney(const Tmoney &b) ; // cnoxeHune cymm
Tmoney SubMoney(const Tmoney &b) ; // BbluMTaHne cymm
double DivideMoney(const Tmoney &b) ; // peneHvne cymm
Tmoney DivByNum(const double &b) ; // peneHne Ha 4yucno
bool IsNegativ(); /[aTo ponr?
int CompareMoney(const Tmoney &b); //cpaBHeHME cymm

void DisplayMoney() ; // BbIBOA, Ha 3KpaH
}

[1pu onpeneneHnn metoga B 3TOM Criydae B 3arofioBKke MeToa 4OSKHO
NPUCYTCTBOBATb ABHOE YKa3aHue, K KaKOMY Krnaccy OH MpuHaasnexuT. 31O
OCYLLECTBSISIETCA C NOMOLLbIO MMEHM Knacca 1 onepaTtopa npuHaaiexxHoCTu
(Tmoney::), ykasaHHbIX crieBa oT uMeHn metoga. ObpalleHne K BHyTPEHHEMY
N BHELLHEMY METOAY HUYEM He OTSINYaloTCA.



OnpegeneHne MeToaos

OnpegeneHne ykasaHHbIX B ONUCaHUM Knacca MeToaoB
pacrnonararlTca ganee no TeKCTY, Hanpumep ana Metoaa
NHUUManmM3aumu:

void Tmoney::Init (const double &t)
{ double r = floor ((( t<0) ? —t: t)* 100);
summa = ( t<0)? -r: r;
}

PaccmoTpum ans npumepa yHKLMIO BbiBOAA Ha 9KpaH, pasaenus ee
Ha OBe.

OpgHa n3 Hux, toString popmMmupyeT U3 geHEXHON CYyMMbI — Ynucna
CTPOKY, a BTopas - DisplayTmoney 0obaBnsieT K 3Ton CTpPOKe
Ha3BaHWE OEHEXHbIX eauHUL, B AaHHOM cryvae pyonu u BelBOAUT
NONy4YeHHY CTPOKY Ha 3KpaH.

[lepBaga doyHKUMA OyaeT oanHakoBOW ANA NOObIX OEHEXHbIX eAUHNL U
ee MOXXHO pacrofoXuTb B HEBUOMMOW (NPMBATHOM) YacTu
onpenerneHns Knacca, a BTopasi 40ofKHa pacnonaraTtbCs B
NHTepdEeNCHON YacTn n dyaeTt OoCTyrnHa U3BHE Knacca.



class Tmoney

{ /I3aKpbITble nons
double summa;
string toString();
/| OTKpbITbIe MeTOAbI
public:
/| npoToTUNbLI METOAOB

void DisplayMoney(); /| BbIBOA, Ha 3KpaH

}

Onpegenenna metoga DisplayMoney MOXeT MMeTb BUA;!
void Tmoney::DisplayMoney()
{string s = toString();
/| obpaTunuck K 3akpbiTon h-un toString n nony4unnm 4YUcno-cTpoky
s +=“py6. “; [l pob6baBunNn o603Ha4YeHUNe pyoneu
cout <<s << endl;

}



OnpepgeneHne metoaa toString:
string Tmoney:: toString()

{ strings="“"; /' s — cTpoKa pesynbrarta
string digits = “0123456789”; // unppbl ans pesynerata
tint dig; //BbIOENEHHAs undpa

double t = fabs(summa); //npeobpasyem B NOMOXKNTENBHOE YNCNO
bool negative = (summa < 0); // 3anomnHaem 3Hak
tint kop = fmod(t, 100); /] BbIOENUIN KONEWKU
t = floor(t /=100 ); /[ OTCEKIN KONenku
if (t>0) // ecnn ecTb pybnu
{ while (t >=1) /Il dbopmunpyem pyonum
{ dig = fmod(t, 10); //nony4aem undppy
t/=10; s =digits[dig] + s; //npucoeanHsiem cumson-undpy

};
};
else s += “0”; // HeT pybnen
s +=“.”; s +=digits[kop/10]; // 3aBepLiaem Lenyo YacTb U BblOeNdem
KOMeuKn
s += digits[kop % 10]; if (negative)s=‘—-‘+s; // yuntoiBaem 3HaK
return s;

}

...ObpaueHne K OTKPbITON OYHKLNN BO3MOXHO AS151 NePEMEHHbIX, 9K3eMMNSISIPOB
[AHHOro Knacca, Hanpumep, Asns onncaHHoro oobekta obj1.
obj1.DisplayMoney();



Ykasartensb this

PaccmoTpum onpeaeneHne Metoga CrioXKeHUs1 AEHEXHbIX CYyMM.
OTOT METOA AOIMKEH CKnaablBaTh ABa Yucna Tuna Tmoney 1 BblaaBaTb
pesynstat Tuna Tmoney. Ho ecnu K HeMy obpauwiatoTca ANst Kakoro-To
00beKTa, TO OH YXXe MMEET JOCTYN K OAHOMY MO0 summa, 3Ha4ynT angd
aTon (pyHKUMM (MeToda) 4OCTAaTOYHO OQHOMo NnapameTpa.
CnepoBaTtesnbHO, BbI30B 3TOro Metofda Ana obbekta obj1 MoXeT ObITb Taknum.

Tmoney obj1,0bj2,0bj3;

obj1.Init(100);

obj2.Init(200);

obj3 = obj1.AddMoney(obj2);
B aTtom cnyyae onpeaenerHne metoga AddMoney AomkHO Oblfio UMETL BUA:

Tmoney Tmoney::AddMoney(const Tmoney &b)
{ Tmoney a = b;
//nokanbHOMY NapameTpy a NPUCBOUNKN 3HadeHne obbekTa-napameTpa
a.summa += summa;
I/l cnoxmnnn ¢ cymmon Tekyulero obbekTa
return a;

}



BTopou BapunaHT onpegeneHns aToro metoaa.
Tmoney Tmoney::AddMoney(const Tmoney &b)
{ Tmoney a = *this;
// nokanbHOMY napameTpy a NpuUcBOUIIN 3HAYEHNE TEKYLLIENo OOBbEKTa
a.summa += b.summa;
/[ crnoXxunu ¢ cymmon obbekTa-napameTpa
return a;

}

C nomoubto ykasatens this nHnunanmampoBanu rokanbHYH
NEePEMEHHYI0 a TEKYLLMM OOBbEKTOM, TO €CTb TEM OOBLEKTOM, ANA
KOTOPOro aTOT MeToA OyaeT Bbi3BaH (MPMCBOUIM MOSISAM JTOKaNbHOIo
oObeKkTa 3HaYEHMSA Norien TEKYLLEro 0ObLEKTa).

Kaxkgaa doyHKUMS — MeTof, Kak roBopuT aBTop A3blka C++

b. CtpaycTpyn, 3HaeT ans Kakoro o0bekTa oHa Bbi3BaHa, U MOXET
SAABHO Ha Hero ccbinatbed. KnyeBoe cnoso this asngaetcs
yKasaternieMm Ha 00bekT, A8 KOTOPOro 3TOT MeToA Bbi3BaH. Taknum
obpasom meTof rnonyyaeTt AONONHUTESNbHbIM HESAABHLIN NapameTp -
yKasaTtesib Ha TeKYLNN 0OBEKT, KOTOPbIN MHOrd4a NCMNOoMb3YT And
obpalleHma K nonsam obbekTa Tak:

this -=> summa.



[leperpyska meTonoB

* OpaHuM 13 ocHoBHbLIX NpuHUmnoB OOI sisnsieTcs mosrumopghu3mM, a O gHUM

N3 NPOABMEHUI NPpUHLUMNA NnonnMmopdmama ABfsaeTca BO3MOXHOCTb
nepeonpegeneHna yHKUNIN, HasblBaemas nepegpy3Kol pyHKUMN.
MeToabl 3TO PYHKUMN — YneHbl Knacca U OHU TakKe MOryT neperpy»atbCcsi.
PaccmoTpum neperpysky MeETO4OB Ha NpuUMepe MeToda CyMMUPOBaAHUS
neHer AddMoney. Onpegennm ¢ 3TUM Xe UMEHEM METOL CyMMUPOBaHNA
OEHET C YMCIIOM, e YMCIO0 3TO AEeHEXHas CyMMa — KOHCTaHTa. Takoun

METOA MOXXHO OnpeaesniTb crnegyrwmnm odpasom:
Tmoney Tmoney::AddMoney(const double &b)
{ Tmoney a; // 0OBbsABUNN NoKarbHbIN OOBLEKT
a.Init(b);
[/ "HMUManNM3npoBanu NokanbHbIM 00BLEKT OopMarnbHbIM NapamMeTpoMm
return a.AddMoney(*this);
// cnOXunu ¢ CyMMomn TeKyLero obbekta 1 BO3BpaTUIN ero B Ka4yecTtse
pesynberarta

}

B Tene neperpy>keHHoro Metoaa Ucronb3ylTcs Apyrne MeTobl kracca, MeTof
MHALMaNU3aLmMmn U MeTop CIIOKEHNS C NapaMeTPOM — TEKYLLIMM OBBLEKTOM,
3ajaHHbIM C NOMOLLbIO Yka3aTtens this. Bo3spaT pesynsrata CyMMUPOBaHUS

MOXXHO peanu3oBaTb U C NOMOLLbIO onepaTopa:
return (*this).AddMoney(a);



OnpepneneHune knacca Tmoney 1 Habopa MeToaoB

typedef unsigned int tint;
class Tmoney
{ double summa;

/| npuBaTHbIEe PYHKLUN

string ToString();

double round (const double &r)

{ double t = fabs(r); t = (t — floor(t) < 0/5)? floor(t) : ceil(t);
return (r<0)? —t: t;

}
public:
void Init(const double &t);
Tmoney AddMoney(const Tmoney &b); I/l cnoxeHue cymm
Tmoney AddMoney(const double &r); /] crnoXxeHne ¢ KOHCTaHTOM
Tmoney SubMoney(const Tmoney &b); /| BblYUTAHUE CYMM
double DivideMoney(const Tmoney &b); /[ peneHne cymm
Tmoney DivByNum(const double &b); I/l peneHve Ha yncno
Tmoney MultByNum(const double &b); /| yMHOXeHMe Ha 4Yncro
int CompareMoney(const Tmoney &b); //lcpaBHeHne cymm
bool IsNegativ(); /[aTo gonr?

void ReadMoney(); void DisplayMoney(); // BBoa n BbiBOA4
};



OnpepeneHne MeToaoB

/[ meToa, HMumanu3aumu
void Tmoney::Init(const double &t);
{ summa = round(t*100); };
// BBlYMTAHNE CYyMM
Tmoney Tmoney::SubMoney(const Tmoney &b)
{ Tmoney t = *this;
t.summa - = b.summa;
return t;
b
//[neneHne cymm
double Tmoney::DivideMoney(const Tmoney &b)
{ return fabs (summa) / fabs (b.summa); };
/| peneHne Ha Yncno
Tmoney Tmoney::DivByNum(const double &b)
{ Tmoney t = *this;
if (b>0) t.summa = round (summal/b);
return t;

&



Onpenenennst MeTo0B

I/l cpaBHEeHWe CyMmMm
int Tmoney::CompareMoney(const Tmoney &b)
{int sign = 0;
if(summa < b.summa) sign = -1;
else if (summa > b.summa) sign = 1;

return sign;
};
// BBOO
void Tmoney::ReadMoney()
{ tint k;
cout << “py6nun ” ; cin >> summa; //BBOL pYybOneu
bool negative = (summa < 0); // cymma oTpuuarteribHas
summa = floar(fabs(summa)*100); // dpopmupoBaHune pybneu
cout << “kon ”’; cin >> Kk; /] BBOA, KONeek
if (k <100) summa += k; // nobaBneHne Koneek
summa = negative ? — summa : +summa; // yuntoiBaem 3HakK
b

........ return *this



cnonb30BaHUe KnaccoB

Mpumep 1. npumep pasnmnyHbIX cocoboB MHMLIMANN3aLun.

#include<cstring>
#include<iostream>
#include<math.h>
using namespace std;
typedef unsigned int tint;
class Tmoney
{ public:
double summa;
double round (const double &r)
{ double t = fabs(r);
t=(t-floor(t) <0.5)? floor(t) : ceil(t);
return (r<0)? -t:t;
};
void Init(const double &t);
};
/[ MeToa, HMumanu3aunu
void Tmoney::Init(const double &t)
{ summa = round(t*100); };



cnonb30BaHue KnaccoB

int main ()

{char c1;

Tmoney t, p, s, z; // obbsBnNeHne obbeKTOB t, p, S, Z
t.Init (100.55); // Hny-na metogom (t.summa = 100.55)
p-Init(1000.66);

Tmoney x = t; [InHnL-na gpyron nep-on (x.summa = t.summa)
cout << t.summa <<*\t” <<p.summa << “\t” << endl;

s.Init(0.0); // oOHyneHue: s.summa = 0.0

z.Init(0.0); Ieooooiiiini . z.summa = 0.0

cout << x.summa <<“\t” <<s.summa <<“\t” <<z.summa <<
endl;

c1 = cin.get();
return 0;
[1na Toro, YToObl MOXHO ObINO NCMNONb30BaTh BbIBOA
cout << t.summa <<\t' .....

B onpefesieHnn Kknacca nosie summa onmcaHo Kak OOCTYMnHoe,
NHTEPJdENCHOe, Nnepen HUM 3anncaH npusHak goctyna public.



Ncnonb3oBaHue KnaccoB

Mpumep 2. (dbparmeHT nporpamMmmbl)
/[ nogknto4yeHne dubnmotek
/[ onpegeneHne knacca Tmoney n ero MeTo40B
int main ()
{ Tmoney t, p, s, z;
t.Init (100.55); p.Init(1000.66); Tmoney x = {;

z = t.AddMoney(p); // z.summa =t.summa + p.summa

z.DisplayMoney();

s.Init(0.0); z.Init(0.0); // oOHyneHne s.summaun z.summa

s = t.AddMoney(p); // s.summa = t.summa + p.summa

s.DisplayMoney(); // BbiBOO Ha 3KpaH 3Ha4YeHUs s.summa

t.AddMoney(p).DisplayMoney();
//[cymmupoBaHme 1 BbIBO4 Ha 3KpaH - t.summa+p.summa

s = t.DivByNum(2); s.DisplayMoney();

z = p.MultByNum(3.15); z.DisplayMoney();
s.ReadMoney(); s.DisplayMoney();

double d = p.DivMoney(s);
cout <<d << endl;
return 0;

}



30ecb peann3oBaHo onpeaenieHne N nHymanmsaumsa oobLeKToB C
NOMOLLbIO METOAA U C MOMOLLBLIO APYron nepeMeHHOU, HO
peann3oBaHHbIV paHee MeToa nHMUnanusaymm Init He no3Bonser
onpeaenuTb MHMUMann3auuo nepeMeHHon Tuna Tmoney npuBbIYHbIM
obpasoM, TO eCTb, HEMNb34 3anucaTb: Tmoney u = 250.00;
Takown BapunaHT ByaeT BO3MOXEH, eCrn B onpegeneHum knacca oyner
cogepxaTbCa cneunanbHbi MeTo, Ha3blBAEMbII KOHCMPYKMOPOM.
PaccmoTpum BapuaHT peanmidauum metoga Init, kotopbi no3sonnT
MCNOoNb30BaThb eLle OANH cnocod MHMUnanu3auum ooLEKTOB.
Tmoney Tmoney::Init(const double &t);
{ summa = round(t*100);
return *this; Y
B atom cnyyae, Kpome npuBeaeHHbIX paHee cnocoboB MHUumManmnsaumm, BO3MOXeEH
N TaKoW: Tmoney t = z.Init(200.00),
Ho B 9TOM crnyyae Mbl UHMUMaANU3Npyem cpasy asa obbekta: z u t. 3To 3HaUnT, 4YTO
OCTaeTcd npaBuIibHON KOHCTPYKLUSA t.Init(200.00);
B lNpumepe 2. cnoxHbiMm KaxeTtca onepatop t.AddMoney(p).DisplayMoney();
PaboTtaeTt oH crnegyowmm obpasomM: BHavarne BhIMOMHAETCA (CrneBa Hanpaso) METOA
cymmupoBanuna t.AddMoney(p) 1 nony4yeHHbIW pesynbTaT HUrae He cCoxpaHseTcs, a
SIBMISIETCS BPEMEHHbLIM OO BEKTOM 41151 BbINOMHEHNA BTOPOro METOAA — BblIBOAA Ha
9KpaH, TO eCTb Ha 3KpaH OyaeT BbiBEAEHa CyMMa:
t.summa+ p.summa. = ......



Ucnonb3oBaHUue KrnaccoB: MaCcCUBblI OOBLEKTOB

NMpumep 3.
/[ nogkntoyeHne oubnmoTtek
/[ onpegeneHne knacca Tmoney 1 ero MeTogoB
int main ()
{ Tmoney a[5], sa; // 0ObsiBNeHne maccmBa a U NepeMeHHon sa
for (inti=0;i<5;i++) // HMUMaANM3aUKNa aNemMeHTOB MaccuBa
a[i].Init(i);
for (inti=0;i<5;i++) // BbIBOO 35IEMEHTOB MaccuBa Ha 3KpaH
a[i].DisplayMoney();
sa.lnit(0.0); // 0OGHYyneHne sa.summa =0
for (inti =0;i<5; i++)// cymmmnpoBaHne arieMeHTOB MaccuBa
sa = sa.AddMoney(a[i]);
sa.DisplayMoney(); // BbiBOg Nofly4eHHOW CyMMbl HA 9KpaH
sa.lnit(0.0);
for (inti=0;i<5;i++) // 2 BapuaHT cyM-uUs anemMeHTOB MaccuBa
sa = a[i]. AddMoney(sa); sa.DisplayMoney();
while(cin.get() != \n’); //3apgepxka akpaHa 4o HaxaTus Ha enter
return 0;

}



MUcnonb3oBaHue KnaccoB: paboTa ¢

yKa3aTtensamMum Ha OO beKThl

NMpumep4.

/l nogkntovyeHmne bubnuotek

// onpeneneHue knacca Tmoney 1 ero MeETOO0B

int main ()

{ Tmoney *pt = new Tmoney (), *pp, *ps; // obbABNEHNE yKasaTenen
pp = new Tmoney (); ps = new Tmoney (); //n co3gaHne o6bLEKTOB

pt->Init(1000.24); pt->DisplayMoney(); // nHnymannsauyma v
BbIBO

pp->1nit(2000.25); pp->DisplayMoney(); // nHnunanmsaumns n BoiBog

ps->Init(0.0); ps->DisplayMoney(); // nvHnymannsauma v BbiBOA

*ps = (*pt).AddMoney(*pp); /lcnoxenue

ps->DisplayMoney();

ps->ReadMoney(); ps->DisplayMoney(); // BBoa n BbiBOA

delete pp; delete ps; delete pt; // yHn4TOXEHME OOBLEKTOB

while(cin.get() != ‘\n’); //3apepKKka aKpaHa 4O HaXaTus Ha enter
return 0;

}



[na paboThbl ¢ yKaszaTensaMmm Ha 00beKTbl MCNOSb3YHTCA onepauns
OocCTyna K ykasatento ( => ) n onepauma pasbimeHoBaHus (*).

Ykaszatenu (*pt) n (*pp) B3ATbl B CKOOKKM AN TOro, YTodbl ABHO yKa3aTb
nocrieqoBaTeNbHOCTb BbINOSIHEHUSA Onepaumii B BblpaXKeHU
(*pt)-AddMoney(*pp), Tak kak onepauus ( . ) MeeT 6ornee BbICOKUN
NnpropuTeT, Yem onepaumns pasbiMeHoBaHus (*). B npumepe Ans
Ka)kgoro ykasarens ornepauuen new cosgaeTtcs AnHaMn4eckn oobekT
TMna Tmoney, a 3aTeM BbINOMHAETCA ero nHuumanusaumns. O6bvekT
CcO3aeTcs C MOMOLLbI0 KOHCTPYKTOpPA - METO4A, UMEIOLLETO TOXE UMS,
4YTO U TUN KNnacca — Tmoney ().

Tmoney *pt, “pp, *ps; /[ obbsABNEHNE yKasaTenemn

Tmoney *pt = new Tmoney ();

/| obbaABneHne ykasatena pt u cosgaHue obbekT a

pp = new Tmoney; // cosgaHne obbLEKTOB pp, PS

ps = new Tmoney;

[TycTble ckoBKM NOCNE UMEHN KOHCTPYKTOPA MOXHO HE nucaTb, HO Npu
NCNOSIb30BaHMN KOHCTPYKTOPA C NyCTbiMU ckOBKamMn, co3gaHHbI OObeKT
NHULUMANN3NPYETCA HYINSIMU, a Mpu UCMonb30BaHUM KOHCTPYKTOpa 6e3
CKODOK Ha4anbHble 3Ha4YEeHUSI NOSEN AaHHbIX HE ONpeaerieHsbl.

[Mocne paboTbl C AMHAMUNYECKUMN ODBbEKTAMN NX HEODXOAMMO yaanuTb,
9TO BbINOMNHAETCH 30ecb ornepaTtopamu delete



cnonb3oBaHUe KINacCoB: 8KJIIOYEeHUe Unu
KomMmno3uuyusi

[Ipmep, B KOTOPOM Knacc UCMNonb3yeTcsa Ans
onucaHuns nNosng B onpeaeneHnn Apyroro Kracca.
Takas BO3MOXXHOCTb Ha3bIBAETCA 8K/THOHEHUEM
nnn komrnosuyueu. Onpegennm Kracc,
MOOENNPYIOLLNN CHET B DaHKe, B HEM
00A3aTeNbHLIMM MOMIAMU OOIMKHbI ObITb HOMEP
cyeTa U cyMmma Ha cyeTte. A B Ka4yeCcTBe MeTO40B
paccMOTPUM MEeTOAblI MHULManm3auun,
CyMMUpoBaHuA (gobaBneHns geHer Ha CYEeT) U
BbIBOAA Ha 3KpaH nonen knacca. NMpumep 5.



typedef unsigned long ulong;
class Tcount

{ Tmoney summa; //cymma Ha cyeTe — 00BLEeKT TMna Tmoney

ulong NumCount; // HOmMep c4yeTa
public:
void DisplayCount() // BbIBOA, Ha 3KpaH nosen knacca

{ cout <<”Number: ” << NumCount << “ .summa: ”;
summa.DisplayMoney();
};
// vHUUMann3aums Homepa c4yeTa U CyMMbl Ha CYETe
void Init (ulong number, const Tmoney &s)
{ NumCount = number; summa=s; };
// cnoXxeHne OeHEeXHbIX CyMM Ha c4yeTe
Tcount AddSumma(Tmoney s)
{ Tcount t = * this;
t.summa = t.summa.AddMoney(s); // «BNOXeHHbIN» OOCTYN
return t;
};
}

B aTom npumepe meTtodbl Krnacca Tmoney 1crnosb3oBanincb B MeTodax
knacca Tcount.



Micnonb3oBaHume knaccos Tcount 1 Tmoney

Mpumep 6.
/[ nogkno4yeHne dubnmoTtek
// onpeneneHue knaccos Tmoney n Tcount n nx meTooos

int main ()

{ Tmoney p; // 0bbsiBNeHne obbekTa Tuna Tmoney
p-Init(100.15); /[ vHMUWManu3auns geHer p.summa
Tcount tt, pp; /[ obbsiBrNeHne obbekToB TUna Tcount

I/ vHMymanmnsauns nonen obvekTa tt (Homepa cyeTa U CyMMbl Ha CYeETE)
tt.Init(1, p);
tt = tt. AddSumma(p); /| nobaBneHne aeHer Ha cyeT

tt.DisplayCount(); // BbiBOA Ha 3KpaH 3Ha4YeHun nonen oobekTa tt
[/ nHnumanusaumns oobeKTa pp BblpaKEHNEM

pp-Init(2, p.MultByNum(1.5));
// BbIBOA Ha 9KpaH 3Ha4YeHU nonen odbbekTa pp

pp-DisplayCount();

return 0;

}



Icnonb3oBaHMe Knaccos,

1 #include<iostream>
2 using namespace std;
3 class DataConvert {

O©ooO~NOOLPH

11
12
13
14
15
16
17
18
19
20
21

protected:
int convert(char ch) {return ch - '0";};
I3
class DataStore: DataConvert {
private:
static const int maxs = 9;
int size ;
int ci;
int store[maxs];
public:
int initial(char a)
{ ci = 0; return size = convert(a); };
void save(char a)
{ store[ci++] = convert(a); };
int setprint()
{ ci = 0; return size; };
int printval()
{ return store[ci++]; };

HaclriegoBaHNe



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

int sum()

{ int arrsum;

arrsum = 0;

for(ci=0; ci<size; ci++) arrsum = arrsum + store[ci];
return arrsum;

3
3

int main()

{

}

int j,k;
DataStore x;
while (( k = x.initial(cin.get())) =0 )
{ cout <<k <<\n';
for (j=0; j<k; j++)
{ x.save(cin.get());};
cout <<'\n';
for (j=x.setprint(); j>0; j--)

{ cout << x.printval( )<< '\t';};
cout <<":SUM=" << x.sum() << endl;
while(cin.get() '= "\n");

}

return O;



OnuncaHne npumepa — UCrnosib3oBaHNE
HacrnegoBaHuA

1 1 2 CTPOKU — NOAKMNOYEHME 3aroyioBOMHOIo hanna anga noTokos cin U
cout, n onpegenHne NpPocTpaHCTBa MMEH.
Ctpokn 3 — 6 onpegenstoT knacc DataConvert, B kKoTOpomM onpegeneHx
oanH MeToa — pyHKUmMA convert, npeobpasytoLias cMMBoS — UnMdpy B
undpy (char-undopy B int-undpy, Hanpumep, conver(‘1’) = 1), npnyem
9TOT MeTo4 UMEET 3aWlUWeHHbIU Knacc goctyna protected, aTo 3HauuT,
4YTO OH MOXET NCNONbL30BaTbCA B NOOOM Knacce, Npon3BoAgHOM OT
knacca DataConvert, B ntobom Krnacce, siBASOLWEMCS ero
HacrnegHMkoMm. HacnegoBaHue — 3TO 04HO M3 OCHOBHbIX cBoncTB OOIT.
B cTpoke 7 cogepXntcs 3arosfioBok onpeaeneHus knacca DataStore
class DataStore: DataConvert
[Tocne nmeHn onpeaensdaemMoro Kracca 3anmcblBaeTcAa OBOETOUME U
NMSA Knacca, nonsa U MeTodbl KOTOPOro HacreayetT, MOXeT
NCNOSb30BaTh 3TOT onpeaensieMbin kracc. CTpokn 8-12 onucbiBatoT
Nonsa — AaHHbIE Kak YacTHble, NpuBaTHbIE, KOTOPble MOy T
ncnonb3oBaTbCs TONbKO B Kracce DataStore. Ctpokn ¢ 14 no 28
onpegenstoT MeTodbl Knacca, NnpuyemM Bce METOAbI Kracca oyayT
OOCTYMHbI BHE Knacca, 06 9ToM roBopuT KntoyeBoe cnoso public B cTtp.13.



Ctpokn 16 n 17 onpenensitoT Kracc save, ans co3gaHusa maccuea store,
KOTOPbIN OyOeT HEBUOEH BHE ONpeaeneHuns Knacca, rosopsit, 4To OH
MHKarcynmpoBaH B Kriacce, K HeMYy MOXHO obpallaTbCsl TONbKO C
NOMOLLIbIO METO0B.

Ctpokn 18 n 19 onpegenstoT metof setprint, KOTOpbIN 3a4aeT KONMYECTBO
BbIBOAMMbIX 3lIEMEHTOB MaccuBa U HavanbHoe 3Ha4yeHne nHaekca.

20 n 21 cTpoku onpegensatoT metoq printval, ncnonb3yowmnca ang ebisoga
TeKyLLlero anemMeHTa maccmea. [1ns BbiBoga BCeX 35IeMEHTOB MaccuBa OH
B OCHOBHOM Nporpamme Bbi3bIBAETCA B LMKIIE.

CymMmMunpoBaHuMe arieMeHTOB MaccuBa OCYLLECTBIISIETCA B MeToA4e sum,
KOTOpPbIN onpeneneH ctpokamm 22-28.

[onoBHas nporpamma, pyHKUMa main — 3To cTpokn 29 — 43. Linkn B cTpoke
32 c nomoubio yHKUMKM get knacca cin, onpegeneHHoro B
3arofiloBo4HOM dhanne iostream, BBoANT cMMBON-UNdpPY, NpeodbpasyeT
ero B undgpy c nomoulbo Mmetoaa X.initial, npuceamBaet nepemMeHHoON K,
CpaBHMBAET €ro C Hynem, n ecnm K He paBHO Hyo, TO NPOUCXOOUT
obpaboTka maccuBa, cTpoku 33 -37. B cTpokax 33-41 B Lukre BBOAATCH
afieMeHTbl MaccuBa, meTogoMm X.save(cin.get). PyHKUMA — napamMeTp
BBOOAUT CMMBOI C 3KpaHa, MeToA save npeodbpasyeT ero B undpy u
npuceamBaeT odepegHOMY aneMeHTy MaccuBea.

Ctpokn 36-38 B LMKIie o j OT pa3MepHOCTU Maccuea, onpenerieHHoro
MeToaoMm setprint, 4O HyNS BbIBOOAUT Ha 3KpaH 3HAYEHUA ANTEMEHTOB
mMaccuBa MeTodoMm X.printval.

Ctpoka 39 obpallaetca K MeToay X.sum, U BbIBOAUT MOSTIy4YEHHOE
3Ha4YeHMe CyMMbl 9fIEMEHTOB MaccuBa Ha SKpaH.



KOHCTPYKTOpPBLI 1 AeCTPYKTOpbI

KoHcmpykmop — 3T0 cneumanbHbli METOA, KOTOPLIN NpeaHa3HayveH
ONs HMumManm3sauum obbekra, OH UMEET UMS, coBnagaroLlee ¢
nMmeHeMm Knacca. KOHCTPYKTOp He OOMmKeH BO3BpallaTh 3Ha4YeHue,
Oaxe void, Henb3q nonyyarb yka3aTernb Ha KOHCTPYKTOP.

Knacc MOXXeT MMeTb HECKOIbKO KOHCTPYKTOB C pasfUyHbIMU
napamMmeTpamu Ansa peanusauum pasnuyHbiX TUMOB MHULMaNM3auum, B
9TOM CcIy4ae Npu BbI30BE KOHCTPYKTOPa NPOMCXoauT neperpyska
KOHCTPYKTOpA.

KOHCTpYyKTOp MOXET 6bITb 6€3 NapamMeTpoB, B 3TOM Crly4yae OH
Ha3bIBAETCHA KOHCTPYKTOPOM MO YMOM4YaHUIo.

[MapameTpbl KOHCTPYKTOPOB MOryT ObITb NOOOro TMNa, Kpome TMna
3TOro e Knacca.

B 3aronoBke KOHCTPYKTOpa MOXHO 3aaBaTb 3HAa4YeHUS NapamMeTpoB Mo
YMON4YaHUIo, ECMN B KNacce HECKONbKO KOHCTPYKTOPOB, TO TOMNbKO
OAWH MOXET MMETb 3HAYEHNS MO YMOMYaHUIO.

Ecnn nporpaMmmMncT He co3gan B Kfacce KOHCTPYKTOP, TO
aBTOMaTM4YeCKN CO30aeTCs N Bbl3bIBAETCSH KOHCTPYKTOP MO YMOMYaHUIo
Ona nHuunanmsaumm nonen aaHHbiX oobekta. Ho ecnn B TakoM Knacce
NCNONb30BaHbl KOHCTAHTbI UITN CCbINKW, TO KOMAUNSATOP BblAAaCT
coobLueHmne 06 owmnbke, Tak Kak X He0b6XoaAMMO MHMLINANN3NPOBATb
KOHKPETHbIMWN 3HAYEHUSIMU, KOHCTPYKTOP MO YMOMYaHUI HE CMOXET
9TOro caenartb, 3Ha4YnT, B 9TOM Cly4dae B Krlacce AOMMKeH OblTb XOTH Obl
OOWH KOHCTPYKTOP.



« KOHCTpPYKTOpPLI HE HAacneQyrTCa NOTOMKaMUM N UX HENb3A NMcaTb C
moandukaTopamu const, static u virtual. KoHcTpykTOopbl rmodanbHbIX
00beKTOB HEODXOANMO BbI3biBaTh A0 (PYHKLMK main.

* B npumepax ¢ AeHEXHbIMU CyMMaMmM UCMONbL30Bannchb ass
NHUUManmM3aumn pasnuyHble onpegenenna metoga Init, nocmotpum,
Kakue OOSKHbI ObITb B KflacCe KOHCTPYKTOPbI, YTOObI MOXHO ObISio
peann3oBaTb PaCCMOTPEHHbIE CNOCOObLI MHULMANM3aUmMm Nonemn gaHHbIX
Krnacca Tmoney.

* bBbINno ncnonb3oBaHo Tpu cnocoba obbsBNeHNS 0OBLEKTOB Krlacca
Tmoney:

1. 6e3 nHnymanusaumnm Tmoney t;
2. C HMUmManusaumnemn Tmoney t = (100.25);
3. C tHUUManma3aumen gpyrum, yxe onpegeneHHbiM 00 bEKTOM
Tmoney r = t;
CTONBLKO XK€ U KOHCTPYKTOPOB OOJTMKHO ObITh B Kracce.
1. KoHCTpyKkTOp 6€3 NapamMeTpoB, CO34aBaEMbI CUCTEMOUW NO YMOSTYaAHMUIO,
eCInn B Krlacce HET Apyrnx KoOHCTpykTopoB. OO Bug ero
<umsa_knacca> () { };

2. KOHCTPYKTOP MHULMaNn3aunmn, Taknx B Kracce ToXe MOXET ObITb
HECKOIbKO.

3. KoHCTpyKkTOp KONMpOBaHUA



Knacc Tmoney C KOHCTPYKTOpamMun MOXET BbIrMsS4eTb Tak:
class Tmoney
{ double summa;
public:
Tmoney () { summa = 0.0; };
Tmoney (const double &t = 0.0);
Tmoney (const Tmoney &r);

¥;
KOHCTpyKTOp MO ymMonyaHuio 6e3 napamMeTpoB, NO3TOMY OH MPOCTO
OOHYNSEeT nons gaHHble. OnpeaeneHne KOHCTPYKToOpa nHMumanusaumm
OOJSKHO coBnagaTth C onpeaeneHnem metoga Init:
Tmoney::Tmoney (const double &r)
{ summa = round(r*100); }
KOHCTpPYKTOp KONMpOBaHUS:
Tmoney::Tmoney (const Tmoney &p )
{ *this = p; }
OTOT KOHCTPYKTOP KOMUPYET NOMS YXKe CYLLECTBYHOLLEro obbekta p B
Nons BHOBb CO30aBaeMoro oobekTa.



[Mpumepbl nHMUManu3aumm oobLEKTOB TuUna Tmoney:
Tmoney d1; /[l tHMUManu3auns Nosien HynNsIMu
Tmoney d2(120.55); //sABHbLIN BbI30B KOHCTPYKTOPA MHULMaNM3aunm

Tmoney d3 =100; //vHnunanusaumnsi BDEMEHHOIO OHBBLEKTA YNCINOM,
3artem KonupoBaHue ero B d3

Tmoney d4 = Tmoney(100); //g9BHbIN BbI30B KOHCTPYKTOPA, CO34aHue
BPEMEHHOro obbeKkTa W 3aTeM KonuposaHue B d4

Tmoney d5(d2); //KOHCTPYKTOP KOMMpPOBaHUS
Tmoney d6 = d2; // KOHCTPYKTOP KONUPOBaHUA

Mpu paboTe ¢ AMHAMUYECKMMN OOBbEKTaMM OANHAKOBO BbIMOMHAKOTCS
onepaTopbl:

Tmoney *p =new Tmoney;
Tmoney *p =new Tmoney();

MoXXHO co3gaBaTb OOLEKT U NMpUcBanBaTh HavarnbHbIE 3HaYeHNs Tmoney
*p =new Tmoney(100.25);



[lecTpyKTOp

[Mpn co3gaHMn OOBEKTOB BbIMOMHATCA KOHCTPYKTOPbI, KOTOPbIE B JIOOOM
Knacce nNpuUcyTCTBYIOT — CO3aloTCsl HEABHO, aBTOMATUYECKM CUCTEMOM
MO YMOMYaHMIO UN onpeaensitoTca ABHO NPOrpaMMUCTOM.

Ho obbekTbl co34atoTcd, «KMBYT» U OOBbEKTHI, BLIMOSTHUB CBOKO 3adadyy,
«YMUPAKOT», OOSMKHbI ObITb YHUYTOXEHbI. [nga aTon uenu u
CYLLECTBYIOT METOAbl, HAa3blBAEMbIE OECTPYKTOPaAMM.

[JecTpyKTop — 9TO MeTo, UMEILLNN TOXKE NMS, YTO U COOTBETCTBYIOLLINA
Knacc, ¢ gobaBneHHbIM crneBa CUMMBOJSIOM TUNbAA.

ﬂ,eCprKTOp B KIlacce MOXEeT ObITb TONbKO OAWH, OH He HacriegyeTcqd, He
MMEET NnapamMeTpoB N HE BblaeT 3HA4YEHNE.

[ecTpyKTOp BbI3bIBAETCSA aBTOMATUYECKN NPU YHUYTOXEHNN No6oro
obbekTa. [nga nokanbHbIX 06bEKTOB 3TO NPOUCXOAUT NPU BbiXode 13
broka, B KOTOPOM 3TOT OObEKT AencTBOBan, a aAnsa AnHaMu4eckmx
0OBbEKTOB, KOTOPbIE MPOrPaMMUCT co3adaBan C MOMOLLbIO onepaunm
new, 3TO NpPoOUCXoauT Npu Bbi3oBe ornepauunn delete.

Ecnv nectpykTop He onpeferneH iBHO NPOrpaMMUCTOM, TO OH CO3aeTCs
aBTOMaTM4YECKN CUCTEMOM NO YMOnYaHuio. [1eCTpyKTop N0 yMONYaHuio
nMeeT BUA; O0<umsa_knacca> () {};

OB6bI4YHO OECTPYKTOP OnpeaensieTcss NporpaMmMmMcToM sIBHO B TOM Cryyae,
Korga emy HeobxoamMMo BMECTE C YHUUYTOXKEHMEM O0ObEKTa BbIMNOSTHUTD
Kakne-To cneuymanbHble OeNCTBUS, Hanpumep, 3akpbiTb doann,
OTKPbITbIN B KOHCTPYKTOpPE.



HacnepgoBaHue

* MexaHunam HacnegosaHuga npucyuy, Tonsko OOI...HacnegosaTb — 31O
3HAYUT UCMNONb30BaTb NONsA AaHHble N MeToAdbl. MOXXHO M3MEHSATL U
OOMNOMNHATbL CBOUCTBA POAUTENBCKUX KIAacCOoB.

« OOwWme onsa HeCKOmnbKUX KNnaccoB CBOWMCTBA 00beaNHATCA B OOMH,
KOTOPbI 3aTeEM UCNonb3yeTcs kKak 6a3oBbin. 1o Mepe NpoaBMXKEHNSA BHI3
Mo nepapxmm CBOMCTBA KNAcCOB KOHKPETU3NPYIOTCS OT bonee obumx K
YaCTHbIM.

* CyLLI,eCTByeT NpPoCcToe N MHOXEeCTBEHHOE HaclieaoBaHNeE. rlpOCTbIM
Ha3blBa€TCA HaclrieaoBaHme, rnpm KOTopom Kriacc rnotoMokK nMeeT 0gHOro
poanTen4d. MHoXecTBEHHOE HacnegoBaHMe NO3BOSIAET OAHOMY KIaccy
HacregoBaTb CBOUCTBa ABYX UM bonee Knaccos.

class <umMa Nnpon3BOAHOro Knacca> : <KJfio4 gocrtyna> <umsi 6a3oBoro
Knacca> {<tesfio Knacca>}

« 3p4echb Kno4vn gocTtyna - 310 private, protected n public.

« Ecnu HacnegoBaHne MHOXeCTBEHHOE, TO MMeHa 6a30BbIX KIlaccoB
3anuncbiBaloTCA Yepes 3andaATyo 1 nepepn KaxabiM U3 HUX MOXET CTOSATb
Kntov goctyna. Hanpumep,

class X {....};
class Y {...};
class Z{....};
class W: X, protected Y, public Z{...... Y



HacnepnoBaHue

 X,Y,Z — 570 6a3oBble knacchol, knacc W MOXeT MCnonb3oBaTb ONpeaeneHHbIe B
HUX NOSiA U METOoAbl, HO C OrPaHUYEHNAMU, HaKIaablBaeMbIMU KITlo4aMu JOCTyna.
Knacc X no ymonyaHuio MMeeT KIod JocTyna private.

 Ho B Tene knaccos X,Y u Z ans pasnnyHblX arieMeHToB (nonen-gaHHbIX U
METOA0B) MOIyT NPUMEHSATLCS pasHble cneundunkaTopsl 4OCTyna private,
protected n public 1 BrninsHne nx nposiBNseTca npu HacnegoBaHUM PasnuyHo.

e private-anemeHTbl 6a30BOro Kracca HeOCTYMNHbI B MOTOMKax HE3aBUCUMO OT
Kritoda gocTyna, K HUM NOoTOMOK MOXET obpallaTbCsl TONbKO Yepes MeToabl
6as3oBoro, poanTenbckoro knacca. [pasuna goctyna kK protected mu public-
anemMeHTam 6a30BbIX KNAacCcoB N3MEHAIOTCA B COOTBETCTBUM C KNoYaMn 4ocTyna,
yKa3aHHbIMM NpU onpegeneHnmn KrnaccoB NOTOMKOB. OTO XOPOLLO BUAHO B
crneaywowen tTabnuue:

Kntou goctyna | Cneu-op B 6a30BOM Kracce |,D,00Tyr| B NPOWN3B-OM Knacce
private private HeT gocTtyna
protected private
public private
protected private HeT poctyna
protected protected
public protected
public private HeT poctyna
protected Public
public public




HacnepnoBsaHue

Ecnun pognTtenbCknn Knacc HacnenyeTtcs ¢ Kntodom private, To HekoTopble
ero ayIeMeHTbl MOXHO caenartb OOCTYMHbIMW B Kflacce NOoTOMKe, Onmcas
ero B Tesie NoToMKa C HY>KHbIM KITFOMOM OCTYyna, Harnpumep:

class roditel

{ e

public:

int metod_1 ();
¥

class potomok : private roditel
T
public: roditel :: int metod_1();
¥

Metog c nmeHem metod_1 knacca roditel oyoet obuwenocTynHbIM B
obbekTax Knacca potomok.



[lpumep HacnegoBaHUS

/[ nogkntoyeHne bnbnuoTek, MeToabl onpeaeneHbl BHYTPU Kracca
class xmax // poanTenbCKUKU Knacc
{ protected: static const int n = 2;
int x[n];
int max_x (int x[n])
{ inti, s=x[0];
for (i=0; i<n; i++) if (s<x[i]) s = x[i]; //mnonck makcumyma
return s;
¥
¥
class tabl: public xmax //tabl — noTtomok
{ public: int sum_max (int y[n][n] ) /cymma makcumymoB CTpPOK
{inti, j, sum; sum = 0;
for (i=0; i<n; i++)
{ for (j=0; j<n; j*++) x[ j ] = y[i][l;
sum += max_x(x);
}; return sum;

} }



int main ()
{ const int m = 2;
tabl obj1,0bj2;
inti, j, rez; int arri[m][m] = {{7,5},{3,4}}; intarr2 [m][m];
rez = obj1.sum_max(arr1);
cout <<“rez” << rez <<“\n”’; /[lcymma MakCcuMMyMoOB CTpPOK arr1
cout <<“vvedite massiv arr2” <<‘\n’’;
for (i =0; i <m; i++)
for(j = 0; j < m; j++) cin >> arr2 [i][j];
rez = obj2.sum_max(arr2);
cout << “rez=" << rez <<*\n”’; // cymma makcMMyMoOB CTPOK arr2
while (cin.get() != "0");
return 0;



HacnepnoBaHue

,D,J'IFI pa3HbIX METOAOB KilaCCa CyLEeCTBYHOT pa3Hbl€ Nnpaswuiia HaclieaoBaHUA.

KoHcmpykmopbl He HacneaylTcs, MO3TOMY NPOU3BOAHbIE KNAcChl AOMKHbI
MMETb COOCTBEHHbIE KOHCTPYKTOPHI.

» ECnu B KOHCTPYKTOPE NOTOMKA OTCYTCTBYET SIBHbIN BbI30B KOHCTPYKTOpPA
npeaka, TO aBTOMaTUYeCKU BblI3bIBAETCS KOHCTPYKTOP npeaka no
yMOMn4aHuio (KOHCTpPYKTOP ©e3 napameTpoB).

« Ecnm NCMNOJIb3yeTCA nepapxmd KnaccoB, TO KOHCTPYKTOPbI Bbl3bIBAKOTCA,
Ha4ynMHaA C CaMOro BEpPXHEro ypoBHA.

i npl/l MHOXEeCTBEHHOM HaclnegoBaHMMN KOHCTPYKTOPbI Bbi3blIBAKOTCA B
nopAaake yka3aHud ©a30BbIX KNaccoB B ornpegeneHnn npon3sogHoOro
KInacca.

« Jlecmpykmopbl He HacneayTcsa 1, eCriv NPOrpamMMnUCT He onucarn
OEeCTPYKTOP B NPOU3BOAHOM Kracce, TO OH CO30aeTcsl aBTOMaTUYECKU U
BbI3bIBaAET AECTPYKTOPbI BCex 6a30BbIX KNaccoB.

« Ecnu nporpaMmucT onucan AeCTPYKTOp B NMPOU3BOAHOM Kracce, TO HeT
HeobXxoaANMOCTHN (B OTNNYME OT KOHCTPYKTOPA) SIBHO BbI3biBaTb AECTPYKTOPbI
6a30BbIX KNacCcoB — 3TO BbIMOMHUTCSA aBTOMaTUYECKM.

« [Insa nepapxmm KnaccoB AeCTPYKTOPbI Bbl3bIBAKOTCSA B MOPSAKE CTPOro
06paTHOM BbI30BY KOHCTPYKTOPOB, TO €CTb NOCHNEAHNM Bbl3biBaeTCs
OecTpykTop 6a3oBoro knacca.



HacnepnoBsaHue

[Tpy MHOXXECTBEHHOM HacrleoBaHMN MOXET OKa3aTbCs, YTO HacneayTcd
9NeMEHTbI pa3fnyHbIX KNaccoB C 0gMHAKOBbIMW MMeHamu. B aTom cnyyae
n3bexarb KOHMNUKTa UMEH MO3BOSISIET UCMNOSb30BaHWE onepaunmn 4ocTyna K
obnacTtn BUOUMOCTU, TO ECTb ABHOE YKa3aHMWe Krnacca, 35IEMEHT KOTOPOro A0SHKEH
ObITb UCnonb3oBaH, Hanpumep: class X

{-eonnen.
public: int ff1 ();
|3
class Y
{-eonnen.
public: int ff1 ();
|3
class Z: public X, public Y
{-eonnen.
|3
int main ()
PP
Z obj1;

cout << obj1.X:: ff1(); cout << obj1.Y:: ff1();
}



HacnepnoBsaHue

Ecnun y aByx unu 6onee 6a3oBbIX KNaccoB eCTb 00U Npeaok
(pomboBMAOHOE HacnepgoBaHUe), TO NPOU3BOAHbLIN OT 3TUX 6Aa30BbIX
yHacneayet ABa UM cCOOTBETCTBEHHO HBonee 3K3eMnnsipoB AfIEMEHTOB
9TOro obLlero npegka, 4to, HexenartenbHo. YTobbl 3TOro He Cry4Ymocs,
HY>XHO Mpu HacrnegoBaHUM oOLLEro npeaka onpeaennTb ero Kak

BUPTYanbHbIN: class monstr
Ciass demon virtual public monstr
ciass iady: virtual public monsts
:class babyp}libllc demon, public lady

Knacc baby nmeet aBa 6a3oBbix kriacca demon u lady, a oHM B CBOHO
ovyepedb MMeLoT npegka monstr, noatomy knacc baby doynet HacnegoBaTth
N ero nong, a 3a cyeT K4eBoro cnosa virtual, ykaszaHHbIX npy onucaHnu

krnaccoe demon u lady, nonst nx obuwero npeaka HacnegyoTca B Knacce
baby Tonbko oguH pa3. MHoXecTBeHHOe HacreaoBaHMe UCNOoMb3yeTcs
4yacTo, Korga oauH 13 Da3oBbIX ABNSETCS OCHOBHLIM, a ApYyrue OOMONHAT
HEKOTOPLIMM CBOMCTBaMU, NX Ha3biBAlOT KnaccamMu nogmMmeLlumBaHuS.



CtaTtnyeckue, nonsa n metoasbl

CTatnyeckue nonst 1 METOAbl ONUCHIBAOTCA C MOMOLLLIO cneymdomkaTopa
static, gocTynHbl B npegenax krnacca. Ctatnyeckne nons ncnonb3yrTcda angd
XpaHEeHUA AaHHbIX, 00LWMX ANa BceXx 0OO6BbEKTOB AaHHOro Knacca, OHU
CYLLECTBYIOT B €AMHCTBEHHOM 3K3eMnsisipe, TO eCTb He AybnupyloTca ang
KaXkgoro aK3emnnsipa Krnacca, namsite Nof ctatuvyeckme nonsi BblaensieTcs
OOWH pa3 Npu ero nHMUuanusaumm He3aBMCUMO OT YMcna co3aaHHbIX
0OBbEKTOB U gaxke npu ux otcytcTenn. IHMumannamnpoBaTbCH

cTaTn4ecKkoe norie MOXeT C NOMOLLbIO cneymdumkaTopa goctyna K obnactu

NENCTBUSA:
class A
{ public: static int count; };
int A::count; .... intA::count=10......
A*x,y;

cout << A::count << x->count << y.count ;
Ha skpaH bygeT BbiBe4EHO OOHO N TOXe 3HadeHue, obpalleHune K
cTaTM4ecKkoMy MoJsito BO3MOXHO C MOMOLLILIO MMeHU Knacca A::count n c
NOMOLLIbIO UMEH 0OBLEKTOB 3TOro Kracca x->count n y.count (x 3gecb
yKasaTtesib Ha O0BbEeKT).



CtaTtnyeckue, nonsa n metoasbl

CTaTnyeckne metoabl NnpeaHasHadeHbl Ans paboTbl CO CTaTUYECKUMU
nonsamu knacca. OHM MoryT obpallaTbCsl TONLKO K CTaTUYeCKUM NOSIsiM UM
OPYrMMm CTaTU4YeCcKUM MeTodam, Tak Kak UM He NepeaaeTcsl CKPbIThIN
ykasatenb this. CtaTnyeckme Metoabl He MOryT BbITb KOHCTAHTHLIMU U
BUPTYanbHbIMU, T.€. X HEMb3SA ONUCbIBaTb CO crieuyndukaTtopamm const n
virtual. O6palleHune K cTaTndeckumMm MeToaamM TakKe Kak U K CTaTUYeCKUM
NoSIiM BO3MOXHO C MOMOLLbIO UMEHW Knacca Unu nMeHn obbekTa aToro
knacca. Hanpumep,

class A

{ static int count: //npmuBaTHOe cTaTu4yeckoe none count

public:

static void inc_count () {count++};

int A:: count; // nHuy-usa B rmobanbHOM 06NacT N0 YMOMYaHUIO HYIEM

void f ()

{ A obj1;
obj1.inc_count();  //obpalleHne Yyepe3s umMsa obbEKTa
A::inc_count(); //oGpaweHune Yyepes nms knacca

obpaluaTbeca K Nonto HanpsamMyto, Hanpumep, obj1.count++ Henb3s, T.K. OHO
CKPbITO MO YMOJSTYaHMUIO.



[py>xecTBeHHblE (PYHKLNM N OPY)KECTBEHHbIE KNACChH

[MpamMon OoCTyn K HEKOTOPLIM MOMNSM U3BHE Kilacca MOXHO caenatb C
MOMOLLILIO OpYyXXKeCcmeEeHHbIX OyHKUUU U Opy>XeCmeeHHbIX Kr1accos.
OpyxectBeHHasa PYHKLUUA 0ObABNSETCS KrtodeBbiM cnoBoM friend BHyTpU
Kracca, K afieMeHTaM KOTOpPOro en Hy>keH aocTyn. B kayectBe napameTtpa y
Hee OoSKeH OblTb OOBLEKT UMK CCbiNKa Ha 0OBLEKT, T. K. yKasaTernsb this en

He nepepnaetca. dpyxecTBeHHasa YHKLUMNA MOXET ObITb 0ObIYHOM PYHKUMEN
UM MEeToaoM Apyroro knacca. Pasmewarbcst oHa MOXeET B f1tobomMm mecTe
ornpenerieHns Krnacca n Ha Hee He pacnpoCcTpaHAeTca AencTemne
cneundomkatopos goctyna. OgHa pyHKLMA MOXET ObITb APYKECTBEHHOM
HeckonbkuM krnaccam. class X1; //npeaBaputenbHoe oObABEHUE

class X2

{ public: void ff1(X1 &);

}

class X1 //nonHoe onpeneneHue knaccaxX1
{ et

friend void X2::ff1(X1 &); //meTopg knacca X2
Y



[py>xecTBeHHbIE PYHKUUM N OPY)KECTBEHHbIE KNACChH

void X2::ff1(X1 &M) { M.pp = 0;} // onpenenenne metoaa krnacca X2.
Ecnun Bce meToabl 04HOro Kracca O0SMKHbl UMETb JOCTYN K CKPbITbIM
NosiiM ApYyroro Knacca, To BeCb NepBbIN Knacc o0bsaABNseTcs

OPY>XeCTBEHHbIM APYyroMy Kriaccy C noMoLLbo Kn4veBoro cnoea friend.
class Y

Metoab!l f1 n f2 aensTca gpyXecTBeHHbIMM Krnaccy X n UMeT
OOCTYM KO BCEM €ro CKpbITbIM NonaM. Takum obpa3omMm MOXHO caenaThb
OOCTYMNHbIMW CKPbITblE NOMA, 04HAKO Mo BO3MOXHOCTU Jyylle 3TUM He

NoNb30BaTbCS, TaK KaK 3TO HapyLlaeT 0gHO 13 OCHOBHbIX cBorcTe OOI
— NHKaNCynsiLuio.



Bu PTyalibHble MeTOAbl

BupmyarbHble MeTOAbl — 3TO METOAbI, OnpeaeneHHble C KNYEeBbIM
cnosom virtual. Vicnonb3oBaHue nx cBs3aHO C peanum3aunen
nonumopdusma B OOl. Pabota ¢ obbekTtamu Yalle BCEro peanmsyeTcs
yepes ykasaTtenu. YkasaTento Ha 0a3oBbIv KNacc MOXHO NMPUCBOUTL aapec
obbekTa Nboro NPom3BoOAHOrO Kracca, Hanpumep,

class Pointer

TP
void draw (<napameTpbI>);
};
class Line : public Pointer
{aeenennn.

void draw(<napameTpbI>);
|5

Pointer *p; //ykasatens Ha 6a30BbIN Knacc
p = new Line; // ykasaTernb ccblflaeTca Ha Npon3BoaHbIv Kracc Line

p -> draw (<napameTpbI>); // OCyLlECTBNAETCS BbI3OB METOAA Knacca
Pointer B cooTBeTCTBMM C TUMNOM yKasaTtesnd, a He oakTUYeCKUM TUMOM
obbekTa Line, Ha KOTOPbIN OH CChIfTAaeTCAa B JaHHbIN MOMEHT, TaK Kak Ha
aTane KoMnunaunm nporpaMmmel NPOU30LLIIO CBA3bIBaHME YyKasaTens p c
krnaccom Pointer. Takoe cBA3blBaHME HaA3bIBAETCA PaHHUM.



BMpTyan bHbi€ MeTOAbl

[Ona Toro, 4tobbl 06paTnTbCs K MeToay draw Krnacca Line, MoOXHO
BbINOMHUTL SIBHOE NpeobpasoBaHNEe TUMOB:

((Line *p)) ->draw(<napameTpbI>);

Ho 31O He Bcerga BO3MOXHO caenaTb, Tak Kak B pa3HOe BPeMS
yKasaTenb MOXET CCblNaTbCsA HAa OObEKTLI Pa3HbIX KI1acCoB
nepapxumm n Bo BPEMSI KOMNUNSLUM NPOrpaMmmMbl KOHKPETHBLIN Kacc
MOXET ObITb HEM3BECTEH. TakKUM MPUMEPOM MOXKET ObITb YHKLMS,
napameTpoM KOTOPOW ABMSAETCA yKasaTesrib Ha 00bekT 6a3oBOro
Krnacca. Bo BpemMsi BbINMOMMHEHNSI NPOrpaMmmMbl Ha ero MECTO MOXET
ObITb NepeaaH B KayecTBe hakTUYECKOro napamMeTpa ykasaTenb Ha
nobon Nnpon3BogHbLIN Knacc.

Ona sbixoga 13 tTakon cutyauum B OOl peannaoBaH MexaHN3Mm
no3agHero CBA3bIBaHUA, KOTOPbIW 3aKIOYaeTcsa B TOM, UYTO
onpenerieHne CChIfnok, NX CBsA3bIBaHNE NPOUCXOOUT HE Ha JTare
KOMOUNAUMK, a Ha 3Tane BbINONHEHUSI NporpamMMbl B COOTBETCTBUN
C KOHKPETHbIM TUNOM OObEKTa, BbI3BABLUEIO METOA.

OTOT MexaHn3M peann3oBaH C NOMOLLbI BUPTYanbHbIX METOAOB.
virtual <Tun> <nms metoga> (<NapameTpb>);



I'Ipanma ornncaHnsda n ncnosib3oBaHA BUPTYyalibHbIX METOOB.

. ecnn B 6a30BOM Knacce MeTo onpeaeneH Kak BupTyanbHbIn, TO
onpegeneHHbIn B NPOU3BOAHOM Knacce MEeTo C TEM XKe UMEHEM
N TeM ke HabopomM napamMeTpoB OyaeT BUPTYalbHbIM
aBTOMaTUYeCKN, ecnu Habop napameTpoB byaeT apyrum, To,
HECMOTPSA Ha TOXe UMA, MeToa dyaeT ObbIYHbIM.

. BUPTYyarbHble METOAbl HACeayTCA, a 3TO 3HAYUT, YTO
nepeonpenenstb UX HY>XHO TONbKO B TOM Crydae, eCrnm HY>XHO
BbINOMHUTL Apyrue gencrteund. [pasa goctyna npu
nepeonpeneneHnn N3MeHUTb HeNb34.

*  €CInv BMpTYyalbHbIi METOA NepeonpeaerneH B Knacce-noToMke, To
0ObEKTbI 3TOro Kfiacca MoryT nony4mMTb A0CTYN K OAHOMMEHHOMY
METOAY Knacca-npeaka ¢ NoMOLLbIO onepauumn ocTyna

K obnacTtn BUOUMOCTMW.

* BI/IpTyaJ'IbeII7I METO4 HE MOXET ObITb CTaTUYECKUM U
APY>XECTBEHHDLIM.

e €CIM B Krnacce onucaH BUpTyanbHbIA MEeTo, TO OH 06sA3aTenbHO
NomKkeH ObITb onpeaeneH, BO3MOXHO, TONMbKO KaK Yucmo
supmyaribHbIU.



Yucto BupTYanbHbIN METOA

UncTto BmpTyanbHbI METO — 3TO METOA, B KOTOPOM BMECTO Terna
cogepxatcs cumBonbl =0,

Harnpumep: virtual void f(int a) = 0;

UncTto BUpTYyanbHbI METOA OOSMKEH NepeonpenensTbCa B NPON3BOAHOM
Krnacce, BO3MOXXHO TOXe KakK YNCTO BUPTYyanbHbIU. Ecnu B knacce Line
meToq draw onpeneneH Kak BUpTyarbHbI, TO pelleHne o ToM, MeTo
KaKoro knacca oyaeTt Bbl3blBaTbCs, 3aBUCUT OT TUMNa 0ObeKTa, Ha KOTOPbIN
CCblfTaeTcs yKkasarternb:

Pointer *p, *r;

r = new Pointer; /| co3gaeTca oobeKkT knacca Pointer

P = new Line; /] cospaeTcsa 0b6bEKT Knacca Line

r -> draw (<napameTtpbI>); // Bbi3biBaeTca metog Pointer::draw

p -> draw (<napameTpbI>); // Bbi3biBaeTcsa metoq Line::draw

p -> Pointer::draw (<napameTtpbI>) // 06xon mexaHu3ama BUPTYyanbHbIX
METOLOB

« Ecnun kakon-to metof knacca Line 6yaet Bbi3blBaTb MeTO4 draw He
HernocpeacTBeHHO, a U3 NbOoro Apyroro Kracca, HacnegoBaHHOIO U3
krnacca Pointer, To 6yget BbidaBaH MeTo draw Knacca Line. 310
obecnevymBaeTca MexaHU3MOM M030He20 CB8sI3bIBaHUS.



[lo3nHee cBHA3biBaHUE

MexaHun3m mno30He20 c8si3bieaHUs 3aKIlovaeTcd B crieqyowem: ons
KaX[oro Kracca, cogepatlero xota 0bl 0auH BUPTYanbHbIN MeTOA,
co3faeTcs BO BpeMda KoMnunaunm tabnuua BupTyarnbHbiX metoaos (vtbl),
B KOTOPOM 3anucaHbl agpeca BUpTyanbHbIX METOLOB.

Kaxkabih 00OBbEKT Takoro Krnacca CoaepXmUT OA0NOSTHUTENbLHOE CKPbITOE Nnose -
CCbINKYy Ha Tabnuuy BMpTyanbHbIX METOAOB, Ha3biBaeMyto vptr. 3To none
3anosHAETCS KOHKPETHBbIM 3HA4YEHMEM MPU BbINOMHEHUN KOHCTPYKTOPA
npu co3gaHumn obbEKTA.

Ha atane koMnnnaunm CCbifnku Ha BUPTyaribHble METOAbl 3aMEHSOTCH
obpauleHmnamu K vtbl yepes vptr obbekTa, a Ha aTane BbINOSIHEHUSA B
MOMEHT obpalleHns K MeToay ero agpec BblbupaeTtcs n3 tabnuubl.

Hanu4dune BupTyanbHbIX METOOOB 3aMeanseT BbINOMHEHWE NMporpaMmmbl 3a
cyeT obpalleHunu K vtbl. HeT npaBun kakme meTtoabl crneayet aenatb
BUPTYalnbHbLIMU, a Kakne HeT. PekomeHayeTca aenartb BUpTyanbHbIMU
OECTPYKTOPbI U T€ METOAbI, O KOTOPbIX U3BECTHO, YTO OHW DyaOyT
nepeonpenensaTbcs B NPOMU3BOAHbIX Knaccax. MeTtoabl, KoTopble BO BCEN
nepapxmm oCTaHyTCs HEM3MEHHBIMU N Te, KOTOPbLIMU HE DyayT
NoNb30BaTbLCA NOTOMKU, AenaTtb BUPTyanbHbIMU HET CMbICa, O4HAKO Npwu
HanM4MM B NPOrpaMmme CrnoXXHOW nepapxmm KrnaccoB CrIOXHO
npeayragaTtb 3apaHee Kakme MeToabl npuaeTtcs nepeonpenensaTob.



ADCTpaKTHble Knacchbl

MexaHn3m nNo3gHero cBsisbiBaHUA pa60TaeT TOJIbKO IMpn NCnosfb3oBaHNN

yKasaTtesiem nnm ccbifiok Ha 0bbekTbl. OObeKTbl, onpeaeneHHble Yepes
yKasaTenu nUnu ccbifliku U cogepkaline BupTyanbHble MeTobl,
Ha3blBalOTCA NOSIMMOPMPHbLIMN.

NMonumopdunam — 310 MHTEpPNpPETaLNA BbI3OBOB PYHKLMK Ha 3Tane
BbINOMHEHUSA NporpamMmmMbl — oDpaLLeHNsa K OQHOMY U TOMY Xe MeToay
BbI3bIBAIOT pasfnunyHbie 4EUCTBUA B 3aBUCMMOCTW OT TUMA, Ha KOTOPLIN
CCbIflaeTca ykasaTtenb B MOMEHT BbIMOSIHEHUA MPOorpamMmbi.

Knacc HasbiBaeTCcs abcmpaKmHbIM, €CIN OH COAEPXKUT XOTs Bbl 0AMH
4yucmo supmyarsibHbIlU MEeTOA.

AOGCTpaKkTHbIe Knacchl NpeaHa3HaveHbl Anga npeactaBneHns obLmnx
NOHATUIN, KOTOPbIE AOMKHbI YTOYHATLCS, KOHKPETU3NPOBATLCA B
NPOU3BOAHbIX Knaccax.

ADCTpaKTHbIN KNacc MOXET co3aaBaTbCs TOSIbKO Afst TOro, YTobbl ObITh
0a30BbIM.

Henb3sa co3gaBatb 00beKTbl abCTPAKTHOMO Kracca, Tak Kak HeNnb3s
obpalatbCs NPSIMO UMM KOCBEHHO K YACTO BUPTYasribHbIM METOAAM.

,D,OI'IyCKaeTCFI 00bABNATH YKa3aTesin n CCbIJ1KU Ha a6CTpaKTHbII7I KInacc, ecrin
npn nHnumnanm3aumn He Tpe6yeTC;| CcO3aBaTb BpEMEHHbLIU OOBLEKT.



ADCTpaKTHblE Knacchbl

cnonb3ys abcTpaKTHble KaccCbl, MOXXHO CO34aTb
doyHKUMIO, dbopMarnbHbIM NapamMeTpPoOM KOTOPOU
ABNSIETCA yKa3aTenb Ha abCTpaKTHbIN Kracc.

Torga npuv BbINONMHEHUN NMPOrpaMMbl B Ka4ecTBe
doakTU4yeckoro napamMmeTpa MOXeT UCMOSIb30BaTbCS
yKasartesib Ha 00bekT Nnboro Nnpom3Bo4HOrO Kracca.

N 9TO No3BONSET co3gaBaTb NONMMMOPJdHbIE PYHKUKUN,
paboTatoLwme c obbekTamu rModOro TMna B npeagenax
OAHHOWN nepapxmm Knaccos.



