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O6'eKTHO-OpIEHTOBAHE
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YactnHa 1. O6'ekTHe nporpaMyBaHHS.

Jlekuis 2. KoniroBaHHSA 06'eKTIB

Jlekuii Ana CTyaeHTiB 2 Kypcy

Dresden,



LLlo Ma€ 6yTn B Knaci

class T

{

private:
// TyT po3MilyoTb aTpnbyTH

public:
// KOHCTpyKTOpU

T(T1,...,Tn);
// [ecTpyKTop

~T(); // nani cenektopu, moandikatopu, ...

¥
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NMpuknaa knacy. String

class String {
private:
size_t _len;
char* _allocator;
public:
String();
String(const char*);
String(const char);
~String();
size_t length() const {return _len;}
bool empty() const {return _len==0;}
void clear() {*this=String();}

hor
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KOHCTYKTOpM

[na 4oro y Knaci Tpu pi3HUX KOHCTPYKTOPWU?
class String {
private:
size_t _len;
char* _allocator;
public:
String();
String(const char*);
String(const char);
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BnacTuBicTb IHKancynauii

BinokpeMneHHsa peanisauii knacy Big MOro BU3Ha4YEHHS

String::String (const char ¢):
_allocator( new char [2]),
_len(1)

{

_allocator [0]=c;
_allocator [1]="\0";
return;

¥
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NMUuTaHHSA

YoMy y BU3HAUYEHHI Kfiacy po3MillieHi peanisauii?
class String
{

private:

size_t _len;

char* _allocator;

PUDKC: ..o :

size_t length() const {return _len;}

bool empty() const {return _len==0;}

void clear() {*this=String();}

¥
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NMUuTaHHSA

Y KOpeKTHMMN NapaMeTp 3aMOBYYyBaHHA? — Hi. Yomy?

class String
{

private:

size_t _len;
char* _allocator;
public:

String ();

String (const char* ps=0);
String (const char);
~String ();

¥
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KOHCTpPYKTOpP KOMIitOBaHHSA

e class T

* {

e T(T1,..,Tn);

o ~T();

// KOHCTPYKTOpP KOMitOBaHHS

// CTBOPIOE HOBUWN OB'EKT, iNEHTUYHUM
// nepepaHoMy napaMeTpoM

e T(const T&);

// Moxnuneun BapiaHT: T(T&);

// ane He T(T)

° }
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BUKOPUCTAHHSA

KOHCTPYKTOP KOMitOBaHHA BUKITMKAETLCA KOMXHOIO pasy,
KOS napameTp abo pe3ynbTaT nepeaarnTbCsl 3HaYEHHAMM

e T1f(T2X)

* {

e Tly;

e // TiNOf...
e returny;

°* }

e a=f(b);// T2 x(b); T1y; Tinof...; a=TI1(y);
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O6nik 06'ekTiB (Off top)
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IHBeHTapu3auin 06'ekTiB

class Point
{
static int _freelD;
const int _pointID;
double _x;
double _y;
public:
Point (double x=0, double y=0);
Point (const Point &);
~Point();

¥

© by6bnuk B.B. OOTl1-1. O6'ekTHe nporpamyBaHH4A. KonitoBaHHSA 11
00'eKTiB



KoHcTpykTOp Point

e Point::Point (double x, double y):

’ _X (),

. _y (y),

o pointID (++_freelD)
o {

o #ifdef NDEBUG

e cout<<pointID<<": created "<<*this<<endl;
o #endif

e return;

° }

// [le KOpeKTHO po3MICTUTU 3aMOBYYBaHHSA NapamMeTpy?
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KoniroBasibHUU KOHCTpPYKTOP Point

e Point::Point (const Point & u):

o X (u._x),

. _y (u._y),

o pointID(++_freelD)
o {

o #ifdef NDEBUG

e cout<<pointID<<": copied "<<*this<<endl;
o #endif

e return;

° }

// Yv MOXe KonitoBaHHA MaTW 3aMOBYYBaHWUM NapameTp?
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3aMOBYYyBaHHSA Y KOMIOBaJIbHOMY KOHCTPYKTOPI

class Foo;

int main() {

Foo f1(10); // CrtBOpeHHs HOBOro 00'eKkTy
Foo f2(f1); // KonitoBaHHS iCHyKO4Oro o6'eKkTy
Foo f3; // Ue wo? Hanepen HeBigomo

¥
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MNepwun BapiaHT

class Foo {

private:

int k;

static int _freeid;

const int _id;

public:

Foo(int k=0): k(k), _id(++_freeid){
cout<<"New Foo id="<<_ id<<endl;}

Foo(const Foo& foo=0): k(foo. k), _id(++ freeid){
cout<<"New copy Foo id="<< id<<endl;}

}

warning C4520: 'Foo' : multiple default constructors specified

YoMy BCe-Taku Le A03B0NIeHO? Foo& f00=0 NpoirHopoBaHo
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Apyrun BapiaHT

class Foo {

private:

int k;

static int _freeid;

const int _id;

static Foo static foo;

public:

Foo(int k=0): k(k), _id(++ freeid){

cout<<"New Foo id="<< id<<", k="<< k<<endl;}
Foo(const Foo& foo=_ static foo): k(foo. k), id(++_ freeid){
cout<<"New copy Foo id="<<_ id<<", k="<< k<<endl;}
}s5

Tenep irHopyetbca int k=0
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EKCnepuMeHT

int Foo:: freeid = 0;

Foo Foo:: static foo(100);

int main() {

cout<<"START"<<endl;

Foo f1(10);

Foo f2; // Konia ob6'ekty _static foo
}

3BEPHITbL yBary Ha MNOpPAOOK BUKOHAHHA Ain
New Foo id=1, k=100

START

New Foo id=2, k=10

New copy Foo id=3, _k=100
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IHIWINN eKCnepuMeHT

int Foo:: freeid = 0;

int main() {

cout<<"START"<<endl;

Foo f1(10);

Foo f2; // Konia ob6'ekty _static foo

}
Foo Foo:: static foo(100);

// LWocb 3MIHUTbCA, SAKWO BU3HA4YeEHHS Foo:: static foo
// nepeHecTu OO0 IHWOro micugd?
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OectpykTop Point

Point::~Point()
{
#ifdef NDEBUG
cout<<pointID<<": removed "<<*this<<end|;
#endif
return;

¥
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Nepepaua 06'exkTiB NnapamMeTpaMm

3HAYEeHHAM

Point operator+ (Point u, Point v)

{
Point res(u.x()+v.x(), u.yQ)+v.y());

return res;

}

Biacunkamu

e ostream& operator<<(ostream &os, const Point& u)

{
os<<'('<<u.x()<<','<<u.y()<<")"
return os;

}
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NMpoToKon

e 1:created (1,2) //a
int main() e 2:created (5,0) //b
{ e 3: copied (5,0) //v
Point a(1,2); e 4: copied (1,2) //u
Point b(5): e 5: created (6,2) //res
a+b; e 6: copied (6,2) //return
return 0; e 5: removed (6,2) //res
) e 4: removed (1,2) //u
e 3: removed (5,0) //v
e 6: removed (6,2) //returned
e 2: removed (5,0) //b
e 1: removed (1,2) //a
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BrnipaBa A0 nepepayvi 06'ekTiB napaMmeTrpamMm

LLlo 3MIHUTBCSA B NPOTOKONI, SIKLWO Y BUBOAI 3abpaTtu ctany
BIACUNKY?

e ostream& operator<<(ostream &os, Point u)
* {

e os<<'('<<u.x()<<''<<uy()<<hs

e return os;

°* }
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be3 NnoKanbHOI 3MIHHOI

Point operator+ (Point u, Point v)
{
/*  3aMicTb
Point res(u.x()+v.x(), u.yO)+v.y());
return res;
*/
return Point ( u.x()+v.x(), u.yQ)+v.y() );
y
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NMpoTokon 2

e 1:created (1,2) //a
int main() e 2: created (5,0) //b
{ e 3: copied (5,0) //v
Point a(1,2); e 4:copied (1,2) //u
Point b(5): e 5: created (6,2) //return
a+b: e 4: removed (1,2) //u
return 0: e 3: removed (5,0) //v
) e 5: removed (6,2) //returned
e 2: removed (5,0) //b
e 1: removed (1,2) //a
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Crani BigCUNIKN

Point operator+ (const Point & u, const Point & v)

{
return Point ( u.x()+v.x(), u.yQ+v.y() );

¥
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NMpoTokon 3

|{nt main e 1:created (1,2) //a

: . e 2:created (5,0) //b
EZ::E ;gf)' e 3: created (6,2) //return
a+b- ' e 3: removed (6,2) //returned
retu;n 0: e 2: removed (5,0) //b
) ' e 1: removed (1,2) //a
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YpoK nepepaui napaMeTpiB

e [lepegatoum napameTp | oAepXKyouM pe3ynbTar,
YCBIiAOMJIIONTE, 3 YNM MAETE CNpaBy: 3 OPUTiHA/IOM Y
KONIE
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KoniroBaHHSA arperarTiB

class WrappedVector
{

private:

static const size_t n;

double * v;
public:

WrappedVector();

WrappedVector(const WrappedVector&);
~\WrappedVector();

¥
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KoniroBa/ibHM KOHCTPYKTOP BEKTOpa

e WrappedVector::
e WrappedVector (const WrappedVector& vec):
e Vv (new double[_n])

o {

o for (size_ti=0; i<_n; i++)
° _V[i] = vec._vV]i];

e return;

° }

// 8K 6yTn 3 HecTayero naMm'aTi?
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KonitoBa/ibHMA KOHCTPYKTOP 32 3aMOBYYBAaHHAM

WrappedVector::
WrappedVector (const WrappedVector& vec):
_v(vec._v)

{H

//  YnM 3aKiHYNTLCA BUKOHAHHS NporpamMm?
int main()

{

WrappedVector u, v(u);

return 64; // katactpodoto!!!

}
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KoniroBaHHA NPUCBOEHHAM

class WrappedVector
{
private:
static const size_t n;
double * v;
public:
WrappedVector();
WrappedVector(const WrappedVector&);
~\WrappedVector();
WrappedVector& operator= (const WrappedVector&);

¥
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Peani3auina KoniroBaJibHOro NPUCBOEHHSA

WrappedVector&
WrappedVector::operator=
(const WrappedVector& vec)

{

//Ham notanaHuno: vec i this MaloTb O4HY U TY X AOBXMUHY

for (size_t i=0; i<n; i++)
v[i] = vec.v[i];
return *this;

¥
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NMpuCBOEHHSA 32 3aMOBYYBAHHAM

WrappedVector& WrappedVector :: operator=
(const WrappedVector& vec)
{

V = VEC;

return *this;

’
//  YnM 3aKiHYNTLCA BUKOHAHHS NporpamMm?
int main()

{

WrappedVector u, v;

u=v;

return 64;// 3HOBY KaTacTtpodgoto!!!

h
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BekTopu pi3HOI AOBXXUHU

class DissimilarVector
{

private:

size_t _n; //non static, non const(?)

double * v;

public:

DissimilarVector(int);

DissimilarVector(const DissimilarVector&);
~DissimilarVector();

DissimilarVector& operator=(const DissimilarVector&);

¥
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KOHCTPYKTOP BeKTopa

DissimilarVector::

DissimilarVector (size_t len) :
_n (len),
_V (new double[n])

{

for (size_t i=0; i<_n; i++)
_v[i] =0;

return;

¥
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KoniroBasibHUN KOHCTPYKTOP

DissimilarVector::

DissimilarVector (const DissimilarVector& vec):
_n (vec._n),
_V (new double[vec._n])

{

for (size_t i=0; i<_n; i++)
_V[i] = vec._V]i];

return;

¥
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YoMy aTpmubyT _Nn He MoXxxe 6yTu ctTanum?

1. CnpobynTe NpUCBOEHHS 3@ 3aMOBYYBAHHAM

2. HaBiTb KonitoBasibHE NPUCBOEHHS, B3arasi Ka)xyuu, He
npaurBaTMme
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KoniroBaJsibHe NPUCBOEHHSA

DissimilarVector& DissimilarVector::operator=
(const DissimilarVector& vec)
{

//1. Buaanutn ctapum o6'ekT
if (this==&vec)
return *this;
delete [] _v;
//2. CTBOPUTM HOBUIN OB'EKT
N= n=vec._n
_V = 1iew uvuvie|_ii];

//3. CkonitoBaTN 3HAYEHHS
for (size_t i=0; i<_n; i++)
_V[i] = vec._v[i];

return *this;

¥
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PAAKU 3 KONIIOBaHHAM

class String

{

private:
size_t _len;
char* _allocator;
public:
String();
String(const char*);
String(const char);
String (const String & s);
~String();

¥
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KoniroBa/ibHM KOHCTPYKTOP pAAKa

String::String(String& s)
_len( s._len),
_allocator( new char[_len+1])
{
strcpy(_allocator, s._allocator);
return;

¥
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PeparysaHHs opuriHany (6e3 const)

class String

{

private:
size_t _len;
char* _allocator;
int _amountOfCopies;

public:
String();
String(const char*);
String(const char);
String (String & s);
~String();

b
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KonitoBaHHSA 3 pegaryBaHHAM

String::String(String& s)

_amountOfCopies (0),

_len( s._len),

_allocator( new char[_len+1])

{
//  KinbKicTb Komin, 3pobneHnx 3 opuriHany
// 36iNbLIYETLCA HA OANHULIIO
s._amountOfCopies++;

strcpy(_allocator, s._allocator);

return;

¥
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My/IbTUKOHCTPYKTOP KOMNilOBaHHS

class String

{

public:
String();
String(const char*);
String(const char);

String(const String & s, int multiplayer=1);
~String();

¥
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Peani3auia MyJIbTUKOHCTPYKTOpPa KOMiKOBaHHSA

String:: String(const String & s, int multiplayer):

_len (s._len*multiplayer),

_allocator (new char [_len+1])

{

char * target = _allocator;

for (int i=0; i<multiplayer; i++)

{
strcpy(target, s._allocator);
target+=s._len;

y

return;

¥
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3acToCyBaHHS1 KOMNitOBaHHSA

e // Common constructor

e String s(p);

e // Copy version of multiplication constructor
e String ss(s);

e // Multiplication constructor

e String s10(s,10);
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Npobnema 3aMOBUYBaHOIoO NapamMeTpy

e Lllo cTaHeTbCs, SKLLIO 3aMOBYYBaHUN NapaMeTp NepeHecTum
[0 peanisaui? — Katactoga

e class String

° 1

e public:

e String(const String & s, int multiplayer);
°*

e String:: String(const String & s, int multiplayer=1):...{...;}
Yomy?
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HekopeKkTHe KonitoBaHHSA

e #include "String.h”

e // Common constructor

e String s(p);

o // Default copy constructor
e String ss(s);

e // Multiplication constructor
e String s10(s,10);
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CurHatypv npmcBO€EHb

AKin 3 curHaTyp BiaAaTH nepesary?
void operator=( T&);
T  operator=( T&);
T& operator=(T );
T operator=(T );
T& operator=( T&);

A A
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CurHatypv npmcBO€EHb

AKin 3 curHaTyp BiaAaTH nepesary?

o1 h =

void operator=( T&); // Ak bytn 3 x=y=z;

T operator=( T&); // 4uM KonitoBaTK pe3ynbTaT?
T& operator=(T ); // 4u™M KonitoBaTK napameTp?
T operator=(T ); // ovB 2 i 3 pa3oM

T& operator=( T&); // OKIII
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CurHatypv npmcBO€EHb

AKin 3 curHaTyp BiaAaTH nepesary?
void operator=( T&);
T  operator=( T&);
T& operator=(T );
T operator=(T );
T& operator=( T&);

A A

T& operator=(const T&);
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Lllo Take this?

class T
{
public:
T(T1,...,Tn);
~T();
T(const T&);
T& operator= (const T&);
b
this Mae TN T * const
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Yomy * const?

® this He MoxHa nepeMicTUTH Ha iHLWMIT 06'eKT

e this = anything; He KOpeKTHO
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Point& Point
{

this -> x =
*this._y =

NoBepHEeHHSA 3HAYE€HHA B MPUCBOEHHI

::operator=(const Point & u)

u. X;
u._y;

return *this;

¥
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PAOAKU 3 NPUCBOEHHAM

class String

{

public:
String();
String(const char*);
String(const char);

String(const String & s, int multiplayer=1);
String& operator=(const String&);
~String();

¥
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NpUCBOEHHSA pAAKIB

String& String::operator=(const String& s)
{
if (this==&s)
return *this;
delete [] _allocator;
_len = s._len;
_allocator = new char[_len+1];
strcpy(_allocator, s._allocator);
return *this;

¥
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BUCHOBKM

KOHCTPYKTOD KOnNitoBaHHS CTBOPKOE HOBUN 00'eKT
PYKTOP P

[TPUCBOEHHS 3BMYANHO 3aMIHIOE iCHYIOUMM 0D0'EKT iHLWINM
06'eKTOM (HaBITb AKLLO HE AOBOAUTLCSA BUAANATU
nornepeaHi 3HayeHHs)

[
[
[

DUCBOEHHS HE@ MOXXHA BU3HAYMTU NO3a KNacoM
DUCBOEHHSA B knaci T mae tun T& (4omy?)

DUCBOEHHS noBepTace *this, KOHCTPYKTOPU He NoBepTatoThb

Hi4yoro (4Yomy?)
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