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Ïàðàìåòðû ïî óìîë÷àíèþ

GaussNumber.h

class GaussNumber {

private:

int re; int im;

public:

GaussNumber(int re = 0, int im = 0);

// GaussNumber(int re, int im = 0); ok

// GaussNumber(int re = 0, int im); error

}

main.cpp

#include "GaussNumber.h"

GaussNumber gn1(2, 3);

GaussNumber gn2 (2);

GaussNumber gn2 ();

I Ïî÷åìó ïàðàìåòðû ïî óìîë÷àíèþ äîëæíû áûòü óêàçàíû â
header ôàéëå?

I Èõ íåîáõîäèìî çíàòü ïðè êîìïèëÿöèè main.cpp. Äðóãèå cpp
ôàéëû â ýòîò ìîìåíò íå èñïîëüçóþòñÿ.
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Ïåðåãðóçêà îïåðàòîðîâ

1 Íåêîòîðîûå îïåðàòîðû (ñêîðåé âñåãî íå âñå):

+ - * / % += -= *= /= %=

+a -a

++a a++ --a a--

&& || !

& | ~ ^ &= |= ^= << >> <<= >>=

=

== != < > >= <=

&a *a a-> () [] (type) . , (a ? b : c)

2 Ïåðåãðóçêà
int average(int, int); double average(double, double).

3 Ìîæíî ñ÷èòàòü, ÷òî êîìïèëÿòîð âèäèò
c = a + b êàê c = operator+(a,b)

4 Ìîæíî ñòàíäàðòíûé îïåðàòîð int operator+(int, int) ïåðåãðóçèòü
äëÿ ñâîåãî êëàññà BigInt:
BigInt operator+(const BigInt&, const BigInt&).

5 Îïåðàòîðû "." è "a?b:c" ïåðåãðóæàòü íåëüçÿ
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Ïåðåãðóçêà îïåðàòîðîâ

BigInt � êëàññ äëÿ äëèííîé àðèôìåòèêè (íàïðèìåð, 2048 äâîè÷íûõ
ðàçðÿäîâ).

// 1. Outside class

BigInt operator +( const BigInt& a, const BigInt & b){

...

}

// 2. Inside class: 'this' instead 'a'

BigInt BigInt :: operator +(const BigInt & b) {...}
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const/non-const

class BigInt {

char operator []( size_t i) const;

char& operator []( size_t i);

};

I Ïî÷åìó non-const ìåòîä âîçâðàùàåò ññûëêó?

I ×òîáû ìîæíî áûëî äåëàòü òàê BigInt a(74574); a[3] = 5;

I Çà÷åì íóæåí const ìåòîä?

I ×òîáû ìîæíî áûëî ïåðåäàòü BigInt a(453); â print(const BigInt&)
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operator=

class BigInt {

size_t size_; char* digits_;

BigInt(const BigInt& num) { ... }

void swap(BigInt & b) {

std::swap(size_ , b.size_);

std::swap(digits_ , b.digits_ );

}

BigInt& operator =( const BigInt& num) {

if(this != &num) {

BigInt tmp(num);

tmp.swap(*this);

}

return *this;

}

};
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operator=

I std::swap(a,b) � ôóíêöèÿ èç ñòàíäàðòíîé áèáëèîòåêè C++:

Ìåíÿåò ìåñòàìè çíà÷åíèÿ a è b.
Ìîæíî ñ÷èòàòü, ÷òî ïåðåãðóæåíà äëÿ ïðèìèòèâíûõ òèïîâ è
óêàçàòåëåé (äåòàëè: øàáëîíû, ñëåä. ñåìåñòð).

I Ñîçäàâ âðåìåííûé îáúåêò ðàâíûé num, ïîìåíÿåì åãî çíà÷åíèÿ
ñ òåêóùèìè çíà÷åíèÿìè îáúåêòà *this. Âûéäÿ èç ôóíêöèè
âðåìåííûé îáúåêò óäàëèòñÿ, à â *this îñòàíóòñÿ íîâûå çíà÷åíèÿ.

I Êîðîòêàÿ âåðñèÿ ñ èñïîëüçîâàíèåì áåçûìÿííîé ïåðåìåííîé.

BigInt(num).swap(*this);
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operator=

I BigInt(num) (êàê è tmp) � ëîêàëüíàÿ ïåðåìåííàÿ, êîãäà
çàêîí÷èòñÿ ñðîê åå æèçíè, òî âûçîâåòñÿ äåêñòðóêòîð.

I Ýòîò äåñòðóêòîð óíè÷òîæèò òî, ÷òî äî swap áûëî â this.
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�Àíîíèìíûå� ïåðåìåííûå - I

int max(int a, int b) { ... }

main() {

int a = 2;

int b = 3;

int c = max(a, b);

}

èëè c ïîìîùüþ àíîíèìíûå ïåðåìåííûõ

main() {

int c = max(2, 3);

}
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�Àíîíèìíûå� ïåðåìåííûå - II

BigInt max(const BigInt& a, const BigInt& b) { ... }

main() {

BigInt a("323232232323232322");

BigInt b("37382787387382738273");

BigInt c = max(a, b);

}

èëè c ïîìîùüþ àíîíèìíûå ïåðåìåííûõ

main() {

BigInt c = max(BigInt("323232232323232322"),

BigInt("37382787387382738273"));

}
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prefix/postfix

pre�x/post�x

BigInt& operator ++(); // prefix

BigInt operator ++( int);// postfix

BigInt& BigInt :: operator ++() {

...

return *this;

}

//int is unused

BigInt BigInt :: operator ++( int){

BigInt t(*this);

++(* this);

return t;

}

Ïîñòôèêñ ÷åðåç ïðåôèêñ.
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Ïðèâåäåíèå òèïîâ

I int ê BigInt: BigInt a = 3;

//using constructor

class BigInt {

BigInt(int a) { .. }

};

I Ýòî íå âñåãäà óäîáíî Matrix m = 3. ×òî õîòåë àâòîð? Çàïîëíèòü
ìàòðèöó òðîéêàìè? Ñîçäàòü ìàòðèöó 3x3?
Çàïðåò èñïîëüçîâàíèÿ êîíñòðóêòîðà äëÿ ïðèâåäåíèÿ òèïîâ

class Matrix {

explicit Matrix(size_t a) { .. }

};

I BigInt ê int: BigInt a(32424); int b = a;

class BigInt {

operator int() const {

return ...;

}

};
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Îïåðàòîðû ñðàâíåíèÿ

Äîñòàòî÷íî ðåàëèçîâàòü operator< è operator==.

bool operator <( BigInt const & a, BigInt const & b)

{ ... }

bool operator ==( BigInt const & a, BigInt const & b) { ... }

bool operator !=( BigInt const & a, BigInt const & b) {

return !( a == b);

}

bool operator >( BigInt const & a, BigInt const & b) {

return b < a;

}

bool operator <=( BigInt const & a, BigInt const & b) {

return !(a > b);

}

bool operator >=( BigInt const & a, BigInt const & b) {

return !(a < b);

}

Åñëè íå âàæíà ïðîèçâîäèòåëüíîñòü, òî ìîæíî âûðàçèòü âñå
ñðàâíåíèÿ ÷åðåç operator< (Êàê?).
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Âíóòðè êëàññà èëè ñíàðóæè

BigInt a(3); BigInt b(2);

I Îïåðàòîðû ñðàâíåíèÿ ëó÷øå îïðåäåëÿòü âíå êëàññà.

a < b Âûïîëíèòñÿ â îáîèõ ñëó÷àÿõ.
a < 2 Âûïîëíèòñÿ â îáîèõ ñëó÷àÿõ. "2" ïðèâåäåòñÿ ê BigInt.
3 < b Áóäåò ðàáîòàòü òîëüêî åñëè îïåðàòîð ñðàâíåíèÿ îïðåäåëåí
âíå êëàññà.

I Óíàðíûå îïåðàòîðû (+=, -=, *= è ò.ä.) ëó÷øå äåëàòü âíóòðè
êëàññà. À áèíàðíûå îïåðàòîðû (+, -, * è ò.ä.) íà èõ îñíîâå, íî
óæå ñíàðóæè êëàññà.

BigInt operator +( BigInt a, const BigInt& b) {

a+=b;

return a;

}

Âìåñòî ñîçäàíèÿ âðåìåííîé ïåðåìåííîé ìîæíî ðàáîòàòü ñ êîïèåé
ïàðàìåòðà.
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Óìíûé óêàçàòåëü

Object � íåêîòîðûé êëàññ.

void f() {

Object *p = new Object (...);

p->save_to_file("out.txt");

delete p;

}

Õîòèì, ñäåëàòü �îáåðòêó� (MyArray ��îáåðòêà� íàä äèíàìè÷åñêèì
ìàññèâîì) íàä óêàçàòåëåì.

void f() {

scoped_ptr p(new Object (...));

p->save_to_file("out.txt");

}

Íå íóæíî äóìàòü ïðî îñâîáæäåíèå ïàìÿòè! Îá ýòîì ïîçàáîòèòñÿ
äåñòðóêòîð scoped_ptr.
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scoped_ptr.h

class scoped_ptr {

private:

Object* myPointer;

public:

scoped_ptr(Object* ptr);

~scoped_ptr ();

public:

Object* ptr();

Object& operator *() const;

Object* operator ->() const;

bool isNull () const;

private:

scoped_ptr(const scoped_ptr& p);

const scoped_ptr& operator =( const scoped_ptr& p);

}
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scoped_ptr.cpp

scoped_ptr :: scoped_ptr(Object* ptr) {

myPointer = ptr;

}

scoped_ptr ::~ scoped_ptr () {

if (myPointer != 0) {

delete myPointer;

}

}

Object& scoped_ptr :: operator *() const {

return *myPointer;

}

Object* scoped_ptr ::operator ->() const {

return myPointer;

}

bool scoped_ptr :: isNull () const {

return myPointer == 0;

}
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unique_ptr

I scoped_ptr � íåëüçÿ êîïèðîâàòü (copy) è ïåðåäàâàòü â ôóíêöèè

I unique_ptr � ìîæíî ïåðåìåùàòü (move) è ïåðåäàòü â ôóíêöèþ
îäèí ðàç

I shared_ptr � ìîæíî âñå! (ïî÷òè)

unique_ptr ::( unique_ptr& p) {

myPointer = p.myPointer;

p.myPointer = 0;

}

unique_ptr& unique_ptr :: operator =( unique_ptr& p) {

if (this != &p) {

if (myPointer != 0) {

delete myPointer;

}

myPointer = p.myPointer;

p.myPointer = 0;

}

return *this;

}
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shared_ptr

p1

Object *ptr;

size_t count;

ObjectStorage

p2

1 Ñîçäà¼ì âñïîìîãàòåëüíûé îáúåêò Storage, â êîòîðîì åñòü
ñ÷¼ò÷èê ññûëîê (è êðîìå òîãî óêàçàòåëü íà Object),
óñòàíàâëèâàåì åãî íà 1.
shared_ptr p1 = new Object;

2 Ïóñòü òåïåðü ñîçäàëè äðóãîé óêàçàòåëü è ïðèñâîèëè åìó
çíà÷åíèå 1îãî, òîãäà óâåëè÷èâàåì ñ÷¼ò÷èê íà 1.
shared_ptr p2 = p1;

3 Òåïåðü îáëàñòü âèäèìîñòè çàêàí÷èâàåòñÿ è âûçûâàåòñÿ
äåñòðóêòîð p2. Óìåíüøàåì ñ÷¼ò÷èê íà 1, ò.ê. çíà÷åíèå ñ÷¼ò÷èêà
íå 0, òî áîëüøå íè÷åãî íå äåëàåì.

4 Âûçûâàåòñÿ äåñòðóêòîð p1, óìåíüøàåì ñ÷¼ò÷èê íà 1, ò.ê. îí
ñòàë ðàâåí íóëþ, âûçûâàåì äåñòðóêòîð äëÿ Object, à çàòåì äëÿ
Storage.

Êîãäà òàêîé ïîäõîä íå ñðàáîòàåò? Ïîäñêàçêà: öèêëè÷åñêèå ññûëêè.
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