JlaboparopHasi padora 4. KOHCTPYKTOPBI U 1eCTPYKTOPBI

1. Iesas padoTsl

N3y4nTh BO3MOXKHOCTh MHUITMATN3ANUN O0BEKTOB KJ1acca C IOMOIIBIO KOHCTPYKTOPOB U
YHUUTOKEHHE UX C TOMOMIbIO I€CTPYKTOPOB.

2. Kparkue TeopeTHuYecKue cBeIeHUsI

[lpy co3gaHuM OOBEKTOB ONHON W3 HawOoJiee MIMPOKO HCIOIB3YEMBIX OHEpaLii
SIBJISICTCS] MHUIMATU3ALHUS SJIEMEHTOB JIAHHBIX 00bekTa. EJMHCTBEHHBIM CLIOCOOOM, C TOMOIIBIO
KOTOPOTO BbI MOXKETE OOPATHTHCS K YaCTHBIM DJIEMEHTAM IaHHBIX, SBISCTCS HCIIOJIB30BAaHHE
(GyHkumii kacca. YToObl yIIPOCTUTH MPOLIECC MHUIMATU3AIMHI 3JIEMEHTOB JaHHbIX Kiacca, C++
UCIIOJIB3YEeT CHEIHANBbHYI0 (QYHKIUIO, HA3bIBAEMYI0 KOHCTPYKTOPOM, KOTOpas 3aIyCcKaeTcs st
KaXJI0r0 co3aaBaeMoro BamMu oObekta. IlogobubiM obOpazom C++ obecneunBaeT (GyHKIHIO,
Ha3bIBAEMYIO JECTPYKTOPOM, KOTOpas 3allyCKaeTcs MpU YHUUTOXKEHHH 00bekTa. OCHOBHBIMU
KOHICIIIHUAMN KOHCTPYKTOpPA U JCCTPYKTOPA SABJIAIOTCA:

. KonctpykTtop mpeacraBisger coboii  MeTOJ — Kiacca, KOTOpPbI — obieryaer
MHUIMAIN3ALHIO 3JIEMEHTOB JaHHbIX KJlacca.

o KOHCTpyKTOp HMEET Takoe e UMs, KaK U KJIacc.

o KoHCTpyKTOp HE MMEET BO3BPAIAEMOT0 3HAYCHMUS.

. Kaxnaplii pa3, korma mporpamma co3faeT NepeMeHHyr kiacca, C++ BbI3bIBacT

KOHCTPYKTOp KJIacca, €CJIM KOHCTPYKTOP CYIIECTBYET.

o MHorue o0BEKTBl MOTYT paclpeAessaTh NamsaTh JUIs XpaHeHHUs MH(pOpMaluu; Korjaa
BBl YHHUYTOXaeTe Takoh 00bekT, C++ OyneT BbI3BIBATH CHEIUAIBHBIA JIECTPYKTOP,
KOTOPBIA MOXKET OCBOOOKIAaTh 3Ty MaMATh, OUHUINAs €€ T0Ce 0ObEKTA.

o JlecTpyKTOp MMEET Takoe K€ UMS, KaKk M KJacc, 3a HCKIIOYEHHEM TOr0, YTO BbI
JOJIKHBI IPEIBAPSTH €T0 UMSI CHMBOJIOM THJIBJIBI (~).

o JlecTpyKTOp HE HUMEET BO3BPAILIAEMOr0 3HAUECHHS.

[IpencraBbTe KOHCTPYKTOP Kak (PYHKIIHIO, KOTOpasi IOMOTaeT CTPOUTH (KOHCTPYHUPOBATH)
00bekT. [looOHO 3TOMY, NECTPYKTOp MpeACTaBisieT co00M (PYHKIMIO, KOTOpas MOMOTaeT
YHUUYTOXaTh OOBEKT. J[eCTpyKTOp OOBIYHO MCIONB3YETCS, €CIM NPH YHUYTOKEHHH OOBEKTa
HY>KHO OCBOOOJIUTH MTaMATh, KOTOPYIO 3aHUMAJ OOBEKT.

Co3naHne NpocTOro KOHCTPYKTOpa
KoHctpykTop mpencrasiser co0oit METOI Kitacca, KOTOPBIH UMEET TaKoe ke UMs, KaK U
kiacc. Hampumep, eciii BbI HCTIOJIB3yETE KJIACC ¢ UMEHeM employee, KOHCTPYKTOp Takxke OyaeT
umeth uMs employee. KoHcTpykTop He BO3BpalacT HUKaKoro 3HaYCHHsI, HECMOTPS Ha TO, YTO
OH HE 00BABIIIETCS Kak Void.

class employee
{
public:
employee(char *, long, float); //KoHCcTpykTOP
void show_employee(void);
int change_salary(float);
long get_id(void);



private:
char name [64];
long employee _id;
float salary;
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employee::employee(char *name, long employee id, float salary)
{

strcpy(employee::name, name) ;

employee::employee_id = employee_id;

if (salary < 50000.0)

employee::salary = salary;

else // Heponyctnmbin oknag

employee::salary = 0.0;

void main(void)

{
employee worker("Happy Jamsa", 101, 10101.0);
worker.show_employee();

}

OOpaTtuTe BHUMaHueE, 4TO 32 00BsBICHHEM 00BbeKTa worker cleyroT Kpyrible CKOOKH 1
HavaJIbHBIE 3HAYEHHUSA, KaK W MpHU BbI3oBe (yHKIMU. Korma Bbl HCMONb3yeTe KOHCTPYKTOP C
napaMeTpami, repeaBaiite eMy napaMmeTpbl Ipu 00bSIBICHUU O0BEKTA!

employee worker("Happy Jamsa", 101, 10101.0);

KoHcTpykTOpBI M IapaMeTpbl 10 YMOJYAHUIO
C++ mo3BosiseT ykas3blBaTh 3HAUEHUS MO YMOJUYAHUIO JJIs mapameTpoB QyHKuuu. Ecim
N0JIb30BaTeNb HE YKa3bIBAET KAKUX-TMOO MapaMeTpoB, PYHKLHUA OyJEeT HCI0JIb30BaTh 3HAYEHUS
no ymosyanutro. KoOHCTpykTOp He sBusfeTcs UCKIo4YeHueM. Hampumep, crnenyrommii
KOHCTpYKTOp employee ucnone3yer o ymonuanuio 3HadeHue oknana pasaeiM 10000.0, ecnn
IporpaMMa He yKa3bIBaeT OKJIAJ MpH cOo3AaHuU o0bekTa. OJHaKo ImporpamMMa JOJDKHA yKa3aTh
UM CIYXallero U ero HoMep:

employee::employee(char *name, long employee _id, float salary = 10000.00)
{
strcpy(employee::name, name);
employee::employee _id = employee _id;
if (salary < 50000.0)
employee::salary = salary;
else // Heponyctnmblin oknag
employee::salary = 0.0;



ITeperpy3ka KOHCTPYKTOPOB
C++ mo3BoJisieT BallUM NIpOrpaMMaM INeperpyXkarb omnpeaeicHus (QyHKIHMA, yka3biBas
aIbTEepHATUBHBIE (DYHKIMM A JOpYyrux THIOB mapaMeTpoB. C++ MO3BOJISET BaM TakKkKe
neperpyxarb KOHCTpyKTophl. Clieayromias mporpaMmma Meperpykaer KoHCTpykrop employee.
[lepBbiii KOHCTPYKTOp TpeOyeT, 4TOOBI MporpamMma yKasblBajda HUMS CIyXKallero, HOMep
CIIy’)Kalllero M OKJaA. BTOpod KOHCTPYKTOpP 3alpalivBaeT I0JIb30BaTelNsi BBECTU TpeOyeMblit
OKJIaJl, €CJIM IIpOrpaMMa He YKa3bIBaeT €ro:

#include <iostream.h>
#include <string.h>

class employee

{

public:
employee(char *, long, float);
employee(char *, long);
void show_employee(void);
int change_salary(float) ;
long get_id(void);

private:
char name [64];
long employee id;
float salary;
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employee::employee(char *name, long employee _id, float salary)
{
strcpy(employee::name, name);
employee::employee _id = employee _id;
if (salary < 50000.0) employee::salary = salary;
else // Heponyctnmbin oknag
employee::salary = 0.0;

employee::employee(char *name, long employee_id)
{
strcpy(employee::name, name);
employee::employee _id = employee _id;
do
{
cout << "BBeauTte oknag ansa " << name << " meHble $50000: ";
cin >> employee::salary;
}
while (salary >= 50000.0);



void employee::show_employee(void)

{
cout << "Cnyxawun: " << name << end|;
cout << "Homep cnyxauuero: " << employee_id << end];
cout << "Oknapg: " << salary << endl;

void main(void)

{
employee worker("Happy Jamsa", 101, 10101.0);
employee manager("Jane Doe", 102);
worker.show_employee();
manager.show_employee();

Ecnu BBl OTKOMIIMIIMPYETE U 3aIlyCTUTE ATy IPOTPaMMY, Ha BaIIEM 3KPAaHE MOSBUTCS
3anpoc BBecTH okian g Jane Doe. Korja Bel BBeieTe okiiaj, nporpaMma 0To0pasut
uHpOpMaLKIo 00 000UX CITyKaIIHX.

KoncTpykTop konupoBanus

Koncmpykmop konupoeanus — 510 CHEIMAJIbHBI KOHCTPYKTOP, KOTOPBIM IO3BOJISIET
HOJYYUTh WACHTUYHBIA 3aJaHHOMY 00beKT. To ecTh, C MOMOIIBI0O KOHCTPYKTOPA KOMMMPOBAHUS
MOYKHO TIOJIYYUTh KOMHIO YK€ CYIIECTBYIOLIEro 00bekTa. KOHCTPYKTOp KONMUpPOBaHMS €Ile
HA3bIBACTCSl MHHUIMAIU3aTOpoM Komuu (copy initializer). KoHCTpykTOp KONMpOBaHUS JTOJIKEH
MOJIy4aTh BXOJHBIM [TaPAMETPOM KOHCTAaHTHYIO CChUIKY (&) Ha 00BEKT TAaKOTO K€ Kilacca.

(ITapameTp mydmie NMPUHUMATH MO CCHUIKE, MOTOMY YTO IPH Tepenavye 1Mo 3HAYCHUIO
KOMOWIATOp OyJaeT co3/aBaTh KOMHIO OOBbEKTa, a /s CO3/JaHHd KONUU o0bekTa Oyner
BBI3BIBATHCSI KOHCTPYKTOP KOMUPOBAHHUS, UTO MPUBEIET OECKOHEUHON PEKYPCHH.)

KoHcTpykTop KOmMMpOBaHMS HEOOXOAMMO HCHOJNb30BaTh B TeX Kiaccax, TIJe
OCYILECTBIISICTCS OUHAMUYECKOe BblOeNeHue namamu i JAaHHbIX. [pyrumu cioBamu, eciu B
KJlacce ecThb YyKaszaTeldb, JUIsI KOTOPOTrO NaMsATh BBLAEISAETCS JUHAMUYECKH C IOMOUIbIO
omeparopa new (Wi Apyrux (QyHKIUH), TO TakOW Kiacc 00s3aTeNbHO JOJDKEH HMETh
KOHCTPYKTOp KONMHMPOBaHUsS. B MpOTHBHOM citydae, B porpaMme OyAyT BO3SHHKATh IPOOJIEMEI,
CBSI3aHHBIC C HEJIOCTaTKaMH MOOUTOBOr0 KomupoBaHusi. Kpome Toro, Takoil Kiacc IOJDKEH
COJIepXKaTh OTMEPATOPHYIO (GYHKIIHIO operator=(), meperpy’kKarIIyto ornepaTop KOMUPOBAHNUS.

Ecnu B kiacce HET AMHAMUYECKOTO BBIJIEIEHUS MaMSATH A JaHHBIX, TO KOHCTPYKTOD
KOMHMPOBAHUS MOXHO HE HCIOJb30BaTh. B 3TOM ciydae MOOMTOBOrO KOMHMPOBAaHUS (I10
YMOJIYAaHHUIO) JIOCTAaTOYHO JJIsI KOPPEKTHOW paloThl Kiacca. MckimodeHue, eciau INpu
UHUIMAIM3AIMN 00bEKTa JAPYIrMM OOBEKTOM HYXHO YCTAaHOBUTH HEKOTOpPBIE CIEIHaIbHbIE
YCIIOBHS KOMTMPOBAHUS.

BaiHno:

Ecnu 6 knacce He 00vA61eH KOHCMPYKMOP KONUPOBAHUA, MO  UCNONb3VEmCsl
KOHCMPYKMOP KONUPOBAHUS, KOMOPbIU ABMOMAMUYECKU 2EHEPUPYEMC KOMNUTAMOPOM. Imom



KOHCMPYKMOP KONUPOBAHUSL peanuzyem nooumosoe Konuposauwue Osi NOLYYEHUs KONUU
obvexma.

Ilobumosoe Konupoganue ecmv npuemiemblM Olsl  KIACCO8, 6 KOMOPLIX Hem
OuHamuueckozo evioenenus namamu. OOHAKo, eciu 8 Kidcce ecmb OUHAMUYECKoe 8blOeNeHUe
namamu (K1acc ucnoab3yem yKazamenu), mo nooumosoe Konuposanue npugeoem K momy, umo
yKazamenu 00oux oo6vekmos 6yOym yKaszvleamv HA OOUH U MOM dce yuacmox namamu. A smo
owuoKa.

Ilosmomy eciu 6 npocpamme mpedyemcsi UCNOIb308AHUE KONUU O00BEKMo8 ¢
OUHAMUYECKOU NAMAMbIO, MO HYICHO HANUCAMb KOHCMPYKMOP KONuposanusi. B ocmanvheix
cyuasnx Hem HA0OOHOCMU NUCAMb €20 NPOSPAMMHDILL KOO.

KoHcTpykTOp KOMMpPOBAaHMS BBI3BIBAECTCA B CIIy4asix, KOTr/Ia HYXHO MOJYYHUTH IOJTHYIO
konuio o0bekTa. B C++ monHast konus 00beKTa Hy)KHa B TPEX CIydasx.

Cayuaii 1. B MoMeHT 00BsIBIEHUSI HOBOTO OOBEKTa M €ro MHHUIMATU3ALUU JaHHBIMU
Ipyroro o0beKTa ¢ TMOMOIIbIO omeparopa =. Cremyromuii (parMeHT Kojaa JAEMOHCTPUPYET
JAHHYIO CUTYalUIO JIJIs HeKoToporo kiacca ClassName

// oOBsBICHUE 2K3eMILIsIpa (00bekTa) Kiacca ClassName
ClassName objl;

/I 00BbsiBIEHHE 00BEKTa 0bj2 ¢ OTHOBPEMEHHOM MHUITHAIN3AIUEH JAaHHBIMH 00beKTa 0bj2
ClassName obj2 = objl; //BbI3bIBaeTCS KOHCTPYKTOP KOTTHMPOBAHHS

B 3ToM cnyuae HY)XHO CKONUpPOBATh JaHHbIE U3 00BeKkTa objl B 00wekT obj2. To ects,
HY>KHO CO3JaTh KOMHIO 00bekTa objl Tak, 4TOOBI ATOT OOBEKT MOT B JaJIbHEUIIEM KOPPEKTHO
HCIIOJIb30BaThCS B IPOrpaMMe.

[Tpumep:

Ilycts 3aman kinacc CMyPoint, onuceiBaomuidi TOYKy Ha KOOPJIMHATHOW IUIOCKOCTH. B
KJ1acce OOBSABISIOTCS KOHCTPYKTOP 1O YMOJTYAaHUIO, KOHCTPYKTOP C apaMeTpamu, KOHCTPYKTOP
KOIIMPOBaHUs
// xknacc CMyPoint
class CMyPoint
{

int x, vy;

public:

CMyPoint (void) ; // KOHCTPYKTOp Ki1acca Mo yMOTYaHUIO

CMyPoint (int nx, int ny); //KOHCTpYKTOp Kjacca ¢ ABYMs apamMeTpaMu
CMyPoint (const CMyPoint & ref Point); //KOHCTPYKTOp KONMpPOBaHHUS

// METOABI TOCTYMA - PEATU30BaHbI B KJIacce
int GetX (void) { return x; }
int GetY (void) { return y; }

// peanmzanus KOHCTPYKTOPOB (METOJIOB) Kitacca
// koHCcTpyKTOp Kiacca CMyPoint

CMyPoint: :CMyPoint (void)

{



// koHCTpYKTOp Kiacca CMyPoint ¢ 1ByMst mapaMeTpamu
CMyPoint::CMyPoint (int nx, int ny)
{
X = nx;
y = nys
}

// koHCTpyKTOp KomupoBaHus kiacca CMyPoint

// mepenaetcs ccbuika Ha CMyPoint

CMyPoint::CMyPoint (const CMyPoint & ref Point)
{

// KOTIMPOBaHUE IAHHBIX U3 OJJHOTO 00BEKTA B APYTOid
x = ref Point.x;
y = ref Point.y;

Hcnonp30BaHuss KOHCTPYKTOPA KOMMPOBAHKS B HEKOTOPOM IPOrPAMMHOM KOJE:
// IeMOHCTpalys UCTIOIB30BaHMS KOHCTPYKTOPA KOMTUPOBAHUS
CMyPoint pl (5, 8); //co3nanue oobekTa pl
CMyPoint p2; //co3nanue 00bEKTa p2 - BBI3BIBACTCS KOHCTPYKTOP IO YMOTYAHHIO

// IpoBepka

int d;

d = pl.GetX(); //d=5
d = p2.GetX(); //d=0

p2 = pl; //mobGuToBOE KOMMPOBaHKUE, KOHCTPYKTOP KOMMPOBAHUS HE BHI3BIBACTCS
d = p2.GetX(); //d=15 - naHHble OBUIM CKOIUPOBAHBI, HO O3 KCIIOJIB30BAHUS KOHCTPYKTOPA
KOTIMPOBaHUS

// KOJ1, KOTOPBIN BBI3BIBAET KOHCTPYKTOP KOMTUPOBAHMUS
CMyPoint p3 = pl; // narIManu3ams 00beKTa => BBI3BIBAETCS KOHCTPYKTOP KOITUPOBAHUS
d=p3.GetX();/d=5

Cayuaii 2. Koraa Hy)xHO niepeaTh 0OBbEKT B (DYHKIIMIO Kak IapaMmerp-3HadeHue. B atom
CJlydae co3JaeTcs MOIHas KOMHs OOBbEKTa.

ITpumep 1:

B npumepe nepenaercst o0bekT kiacca CMyPoint (cMm. npumep ciydas 1) B pyHKIuio
GetLength(), koTopas BelumciseT paccrosinue ot Toukn CMyPoint k Hayanmy koopauHatr. Tekcr
byHKIMN:

// pyHKIHS, KOTOpAst BRIYUCIISAET PACCTOSHUE OT TOYKH JI0 Hadaia KOOPIAHMHAT
// TOYKa €CTh BXOJAIINM ITApaMETPOM
double GetLength (CMyPoint mp)

{
double length;
int tx, ty;

tx = mp.GetX();
ty = mp.GetY (),
length = Math::Sgrt(tx*tx + ty*ty);



return length;

[Tpumep 2:
CMyPoint pl(5,5); // o0bsBuTh 3x3eMIuIsIp Kiacca CMyPoint
double len;

// mepenava Touku pl B QyHKIHIO, BBI3BIBAETCS KOHCTPYKTOP KOmupoBanus, len = 7,07...
len = GetLength(pl);

Cayuaii 3. Korga Hy)xHO BepHYTh OOBEKT M3 (DYHKIHMH IO 3HA4YCHHIO. B 3TOM ciyuae
TaK)Ke CO3/1aeTCsl MOJTHAs KOMHS 00bEKTa.
IIpumep:
PeanuzoBats ¢ynkuuio GetCenterPoint(), koTopast BO3BpamiaeT TOUYKY, KOTOpas €CTh
CEpeIUHOM OTpEe3Ka, MPOBEICHHOT0 MEeX Iy Toukoii CMyPoint u HauainoM KOOpuHAT.
OO®bsBIIeHHE KJIacca ¢M. B cirydae 1.
Peanuzanus aByx BapuantoB Qynkuuii GetCenterPoint() u GetCenterPoint2().
// byHKIHS, KOTOpask BO3BpAIIAeT CepPeANHY OTpe3Ka
CMyPoint GetCenterPoint (CMyPoint mp)

{
int tx, ty;
tx = mp.GetX () / 2;
ty = mp.GetY () / 2;
// Bo3BpaT u3 GyHKIMH, KOHCTPYKTOP KOIMPOBAHUS HE BBI3BIBACTCS,
// BMECTO HETO BBI3BIBAETCS KOHCTPYKTOP C IBYMsI ITapaMeTpaMu
return CMyPoint (tx, ty);
}

/I pyHKIIMS, KOTOpast BO3BpAIIAET CEPEIUHY OTpe3Ka, 3aJaHHOTO TOUKaMHU
CMyPoint GetCenterPoint2 (int x, int y)

{
CMyPoint mp(x/2, y/2);

// co3maercs BpEMEHHbIN 00bEKT, KOTOPBI HHUITHATU3UPYETCS 3HAYCHUEM mp,
// B pe3ynbTaTe BBI3BIBAETCS] KOHCTPYKTOP KOMTUPOBAHUS

return mp;

// B 9TOM cilydae KOHCTPYKTOP KOITMPOBAHUS HE BBI3BIBACTCS
// return CMyPoint(x/2,y/2);

Hcnonb3oBanue 3TUX QyHKIUN
CMyPoint mp(18,-8);

CMyPoint mpC;

// BBI3BIBAETCS KOHCTPYKTOP KOMTUPOBAHMUS TPH Iepeiaue mp B (QyHKIIHIO
mpC = GetCenterPoint (mp) ;

int cx, cy;
cx = mpC.GetX(); //cx=9



cy = mpC.GetY (); //cy=-4

mpC = GetCenterPoint2 (-9, 13); //Bb3bIBaeTCA KOHCTPYKTOP KOIMUPOBAHUS
cx = mpC.GetX(); //cx=-4
cy mpC.GetY (); //cy=6
B nepBom Bapuanrte GetCenterPoint() KOHCTPYKTOp KOIMPOBAHHUS BBI3BIBAETCS TOJBKO

pu Tepegave mnapamerpa mp mo 3HadeHuro. [Ipu Bo3Bpare m3 ¢ynkuuu GetCenterPoint() ¢
IIOMOLIbIO OllepaTopa return, KOHCTPYKTOpP KOIMPOBaHUS HE BbI3bIBaeTCA. BMmecTto Hero
BBI3bIBAETCS KOHCTPYKTOP € ABYMs IapaMeTpaMu, OObSIBICHHBIMU B KJIacCe.

Bo Btopom Bapuante GetCenterPoint2() KOHCTpYKTOp KOMHMPOBAHHUS BBI3BIBACTCS IPHU
BO3BpalleHUH M3 (YHKIMH omepaTopoMm return. B omepaTope return co3maeTcst BpeMEHHBIN
00bekT kiacca CMyPoint, KOoTOphIii Cpa3y WHUIHMATIH3UPYETCS 3HAYCHHEM Mp, B pe3yjbTare
9TOTO BBI3bIBAETCSA KOHCTPYKTOP KOMMMPOBAHUS.

KoHcTpykTop KOMMpOBaHHS HEOOXOAMMO HCIOJNB30BaTh B TeX KiaccaxX, TIe
OCYILECTBIISICTCS OUHAMUYECKOe BblOeNeHue namsamu s AaHHbIX. [[pyrumu cioBamu, eciu B
KJIacCe €CTh yKa3aTelb, I KOTOPOTO IaMATh BBIACISICTCS JUHAMUYCCKH C IOMOIIBIO
omepaTopa new (WiM JAPYyrux QYHKIHA), TO TaKOW KJACC 00s3aTeNbHO JIOJDKEH HUMETh
KOHCTPYKTOp KOMHMPOBaHUS. B mMpoTUBHOM citydae, B porpaMme OyAyT BO3SHHKATh IPOOJIEMEI,
CBsI3aHHBIC C HEIOCTATKaMHU MOOHTOBOTO KomupoBaHusi. Kpome TOro, takoil Kiacc IOJDKEH
CoJIepKaTh OMepaTopHyr GyHKIHIO operator=(), meperpyKariryro ornepaTop KOMMPOBAHHUS.

Ecnmu B kiacce HET AMHAMUYECKOTO BBIJICICHUS MaMSTH ISl JTAHHBIX, TO KOHCTPYKTOP
KOIIMPOBAaHUS MOXHO HE HCIOJb30BaTh. B 3TOM cilydae MOOMTOBOIO KOMHPOBaHUsS (IO
YMOJIYaHHUIO) JIOCTAaTOYHO JJIsI KOPPEKTHOW paboTbl Kiacca. VICkimodeHue, eciau Tpu
UHUIInAJIN3allnuu o0BeKTa APyrum 00BEKTOM HY)XHO YCTAaHOBUTb HCKOTOPBLIC CICHHUAJIBHBIC
YCJI0BUS KOITMPOBAHUA.

#include <iostream>

class Person
{
std::string name;
unsigned age;
public:
Person(std::string p name, unsigned p_ age)
{
name = p name;
age = p_age;
}
Person (const Person &p)

{

name = p.name;



age = p.age + 1; // nna npuMmepa
}
void print ()
{
std::cout << "Name: " << name << "\tAge: " << age << std::endl;

}i
int main ()
{
Person tom{"Tom", 38};
Person tomas{tom}; // cosmaeM OOBEKT tomas Ha OCHOBe ofbekTa tom

tomas.print () ; // Name: Tom Age: 39

IIpencraBienue o gecTpykrope

JlecTpyKTOp aBTOMAaTHUYECKH 3aIllyCKaeTCsl KaKIbl pa3, KOrja MporpaMMma yHUUYTOXKAET
OOBEKT.

IIpu 3aBepmienun nporpamm C++ yHu4TOXaeT o0bEeKThl. Eciu onpexaenen aecTpykrop,
C++ Oyner aBTOMAaTWYecKH BBI3bIBaTh JECTPYKTOP Ui KaXAOro O0ObEKTa, KOrja mnporpamma
3aBepiaercs (T.e. Koraa 00beKThl YHUUTOXKat0TCs). [101060HO KOHCTPYKTOPY, AECTPYKTOP UMEET
TaKoe K€ MMs, KaKk M Kiacc o0bekTa. OgHAKo B ciiydae JECTPYKTOpa €ro MMs NpeaBapsercs
CHUMBOJIOM THUJIBJBI (~), KaK MOKa3aHO HIXKE:

~class_name (void) //----------- >yKasblBaeT AeCTPYKTOP

{

/| OnepaTopbl 4ecTpykTopa

}

B otnnume oT KOHCTPYKTOpA AECTPYKTOPY MapaMeTphl He mepenatoTcs. JlecTpykrop ams Kinacca
employee:

void employee::-employee(void)

{

cout << "YHuyTtoxxeHue obbekTa ana " << name << endl;

B nanHOM citydae AecTpyKTOp IPOCTO BBIBOAMT Ha Balll 3KpaH COOOLIEHHE O TOM, YTO
C++ yHuuTokaeT 00beKkT. [IporpaMma aBTOMAaTHYECKU BBI3BIBACT JAECTPYKTOP, O€3 KaKOro-mudo
SIBHOTO BBI30Ba (DYHKITMH JECTPYKTOpA.

Y10 HYKHO 3HATH?

KoOHCTpYKTOpBI U 1ECTPYKTOPHI MPEACTABIAIOT CO00M criennanbHble (PYHKIMU Kiacca,
KOTOpBIE ITPOrpaMMa aBTOMAaTHYECKHU BBI3BIBACT MIPU CO3/IaHUH WM YHUUYTO)KEHUHU 00BEKTa.
BonpmnHCTBO MporpamMm MCNONb3YIOT KOHCTPYKTOP JUIsl HHULMAIU3ALUH 3JIEMEHTOB JaHHBIX
KJiacca.



OCHOBHBIE KOHIIEIIIHNH:

o KonctpykTop npencrasisier coboil criennaabHyo QyHKIINIO, KOTOPYIO Ballla
IporpaMMa aBTOMAaTUYECKHU BBI3BIBAET KAXKIBIN pa3 MPHU CO3/1aHUU OOBEKTA.
KoHCTpyKTOp NMEET Takoe ke UMs, Kak U KJIacC 00bEKTa.

o KoHncTpykTop He MMeeT BO3BpaliaeMoro 3Ha4eHusl, HO Bbl HE YKa3bIBaeTe €My THUII
void. BmecTo 3TOro Bbl MPOCTO HE yKa3blBaeTe BO3BpAIllaeéMOe 3HaUeHue BOOOIIIE.

o Korna Baria nporpamMma co3gaetr 00beKT, OHa MOXKET IiepeIaTh mapaMeTphl
KOHCTPYKTOPY BO BpeMsl OObsIBICHUS 00BEKTA.

o C++ no3BoJisieT BaM Meperpykarb KOHCTPYKTOPBI U pa3pellaeT UCII0Ib30BaTh
3HAYEHUS 10 YMOIYAHUIO Ui TapaMeTPOB.

. JectpykTop mpeacTaBiser co00i crenuanbHyo (YHKIHNIO, KOTOPYIO Balia
IporpaMMa BBI3BIBAET ABTOMATHYECKU KaXKIbI Pa3 MPH YHUUYTOKEHUU 00BEKTa.
JlecTpyKTOp UMEET Takoe K€ UM, KaK U KJIacC 00bEeKTa, HO €ro UMs IpeIBapseTCs
CHMBOJIOM THJIBJIBI (~)

3. UuauBuayajabHoe 3aganue (5 6a/1710B)

TpebGoBaHuUsI K BBITIOJHEHHUIO:

e  MoJb30BaTeNbckuil kiaacc MyString nomkeH coiepkaTb HEOOXOIUMBIE DIIEMEHTHI-
JaHHBIC, KOTOPBIE CO3/Ial0TCS B TMHAMUYECKON 00JIaCTH NaMSITH,

e  KOHCTPYKTOPHI (0€3 mapamMeTpoB, C MapaMeTpaMu, KOMHUPOBAHHS) A CO3JaHUS
ctpok: MyString (...),

o  necrpykrop: ~MyString(),

e  METOJ BBOAA UCXOJHOU CTpoKU: set(),

e  METOJ M3MEHEHHs MCXOJHON CTPOKHU COTJIACHO BapHaHTy (MCXOJTHAS M M3MEHEHHas
CTpOKa JIOJDKHBI COXpaHAThCS B daiine): update(),

e  METOJ BBIBOJA Ha 3KpaH: print(...),

e  KAOXIbI BBI30B METOJOB (B TOM YHCJIE KOHCTPYKTOPOB M JIECTPYKTOPA)
COTMPOBOKAAETCS BbIIaueii COOTBETCTBYIOIIETO COOOIICHUS,

e  KOJ METOJIOB — BHE MPOCTPAHCTBA OMPE/IEICHHS Kacca.

Hanucatp neMOHCTpalMOHHYIO TpOrpaMMy, B KOTOpPOM TOKa3aTh WCIOJIb30BAaHUE
KOHCTPYKTOPOB U JAECTPYKTOpPA JJIsi 0OBEKTOB CO3AaHHOTO Kjlacca.

Bapuanrsr:
Jnuna L HeueTHas1, TO yJansieTcsi CAMBOJI, CTOSIIIIUN TOCEPEIUHE CTPOKH;
Jnuna L yeTHas1, TO yAaisiroTCs 2 MEPBBIX U 2 MOCIEIHUX CUMBOJIA;
Jnuna L xkpatHa 2-M, TO yaaisiFoTcs Bce UQPBI, KOTOPBIE IesTCs Ha 2;
Jmuna L kpatHa 3-M, TO yaanstoTcs Bce udpsl, nensiuecs Ha 3;
Hmuna L >10, To ynanstorcs Bce Lupol;
Hmuua L >135, To ynangrorcs Bce a..z;
Hnuna L=10, To ypansatorcs Bce A..Z;
Jnuna L kpatHa 4-M, TO nepBas 4aCTh CTPOKH MEHSETCS MECTaMHU CO BTOPOM;
Jnuna L xkpatHa 5-4, TO IOJICYUTHIBAETCS KOIMYECTBO CKOOOK BCEX BUJIOB;
10 Jmunaa L >5-u1, To BBIAENSAETCS TOACTPOKA JI0 MIEPBOTO Mpobena;
11. Jmunaa L >6-u, TO BBIAETSETCS MOACTPOKA { } CKOOKAX;
12. lnmuna L >10-u, To yganseTcst moAcTpoKa B || CKoOKax;
13. Jmunaa L >12-u, To ygansercs moJCTpoKa 10 mepBoii ( CKoOKH;
14. Jlnuna L xpaTHa 4-M, TO BBIIETSETCS MOACTPOKA IMOCTE TIOCIEAHETO Tpodera;
15. Jnuna L >5, To ypansatorcs Bce TOUKH.
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16. Jlnuna L geTHasi, TO BeIIEISIETCS MOACTPOKA JI0 IIEPBOTO Mpobdena

17. Jlnuna L getHas, TO ynansercs MOACTPOKa JI0 MEPBOro mpooesna

18. [nmuua L geTHas, TO BBIAEISIETCS MOJCTPOKA CO BTOPOTO mpobena

19. Jlnuna L HedeTHast, TO BBIACIAETCS IMOJCTPOKA MOCTIE TIEPBOTO Mpodera
20. JInwna L HeueTHas, TO yaaisieTcs MOACTPOKa CO BTOPOTo mpobena

21. Hmuua L kpatna 3, To yganseTcs Kaxaplil 3-il CAMBOJI

22. Jlnuna L yeTHas, To yaansercs KaKIplid 2-i CUMBOJI

23. Jlnuua L HedyeTHas, TO

24. Jlnuna L yetHasi, TO BBIACISETCS MOJCTPOKA 0 MOCIEIHEro mpooena
25. Jlnuna L HedeTHas:, TO BBIACISIETCS MOJACTPOKA OT MOCIeIHEH (P

4. KoHTpoJibHbIE BONPOCHI

UT0 Takoe KOHCTPYKTOP

Kak 3amaercs umst KoHCTpyKTOpa?

MoskeT 11 KJ1acc UMeTh 00JIee OHOTO KOHCTPYKTOpa?

Urto Takoe necTpykrop?

. B uem cocTouT npenmMyIiecTBo onpeneneHusi KOHCTPYKTOpa CO CIIUCKOM WHUITMAIN3AIUN
3JIEMEHTOB?

6. Kakuie BUIbI KOHCTPYKTOPOB CO3AAIOTCS 110 YMOJITYAHUIO?

7. B xakoM mopsiike MHUITMATU3UPYIOTCS TIOJISI B Kj1acce?

8. Kakas ommuOka B cienyroliel peaau3aiud KOHCTpyKTopa?

e

typedef unsigned int dlina;
const dlina n=30;

class Mouse/
dlina rost:
protected
char * name;
public
Mouse (const char * a="None") :rost (1)
{name=new char([n]; strcpy(name,a);}
~Mouse () {rost=0;}
Mouse (Mouse & A):rost(A.rost), name(A.name) {}

bi
9. MoeT 1 AeCTpYKTOp UMETh apryMEHTHI?
10. Kakast omun6ka B cieayromei peaau3auu qectpykropa?

typedef unsigned int dlina;
const dlina n=30;

class Mouse/(
dlina rost;
protected
char * name;
public
Mouse (const char * a="None") :rost (1)
{name=new char[n]; strcpy(name,a);}
~Mouse () {rost=0;}
Mouse (Mouse & A):rost(A.rost), name(A.name) {}



