
Ñåìåñòð 1. Ëåêöèÿ 9. Îáúåêòû è new/delete.
Íàñëåäîâàíèå.

Åâãåíèé Ëèíñêèé
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new/delete

class Matrix {

private:

int** mtx;

...

public:

Matrix(size_t n) {

mtx = new int* [n];

int * tmp = new int [n * n];

...

}

~Matrix () {

delete [] mtx [0];

delete [] mtx;

}

};

I ôóíêöèè malloc/free íå �íå çíàþò� ïðî êîíñòðóêòîð è äåñòðóêòîð

I îïåðàòîðû new/delete �çíàþò�
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new/delete

Îäèí îáúåêò:

Matrix* m = new Matrix (4);

...

delete m;

Ìíîãî îáúåêòîâ:

Matrix* m = new Matrix [100];

...

delete [] m;

delete [] � íàäî ïðîéòè ïî ïàìÿòè è ó êàæäîãî îáúåêòà âûçâàòü
äåñòðóêòîð (ïðîñòî delete ýòîãî íå ñäåëàåò).
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new/delete

Matrix* m = new Matrix [100];

I Ïî÷åìó ýòî, íà ñàìîì äåëå, íå ñêîìïèëèðóåòñÿ?

I Êîìïèëÿòîð íå çíàåò, êàê ñîçäàòü îáúåêò Matrix, ïîñêîëüêó ó
íåãî êîíñòðóêòîð ñ ïàðàìåòðîì. Íóæåí default êîíñòðóêòîð.
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new/delete

Matrix* m = new Matrix [100];

I Ïî÷åìó ýòî, íà ñàìîì äåëå, íå ñêîìïèëèðóåòñÿ?

I Êîìïèëÿòîð íå çíàåò, êàê ñîçäàòü îáúåêò Matrix, ïîñêîëüêó ó
íåãî êîíñòðóêòîð ñ ïàðàìåòðîì. Íóæåí default êîíñòðóêòîð.

class Matrix {

...

public:

Matrix () { mtx = new int* [100]; ...}

};
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new/delete

Ìîæíî è òàê:

Matrix ** mtxs = new Matrix* [2];

mtxs [0] = new Matrix (3);

mtxs [1] = new Matrix ();

delete mtxs [0];

delete mtxs [1];

delete [] mtxs;
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Íàñëåäîâàíèå

Èäåÿ: íå ïèñàòü íîâûé êëàññ ñ íóëÿ, à ðåàëèçîâàòü íà îñíîâå
ñóùåñòâóþùåãî. Ïîñòàíîâêà çàäà÷è:

I 2010 ãîä, ðåøèëè ñîçäàòü êëàññ �ñòðàííûé ñâÿçíûé ñïèñîê�

Ñîñòîèò èç îäíîãî êëàññà (îáû÷íî äâà: List è Node)
Íå ìîæåò áûòü ïóñòûì
Ñëîæíûé äåñòðóêòîð

I 2017 ãîä, ðåøèëè ñîçäàòü êëàññ �ñòðàííûé äâóñâÿçíûé ñïèñîê�
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List.h

class List {

private:

int val;

List *next;

public:

List(int val);

~List ();

void push_back(int val);

size_t length () const;

};

List l(5);

l.push_back (7);

l.push_back (8);
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List.cpp

#include "List.h"

List:: List(int val) {

this ->val = val; this ->next = NULL;

}

~List::List() { /*do it yourself */ }

void List:: push_back(int val) {

List* cur = this;

while (cur ->next != NULL) cur = cur ->next;

cur ->next = new List(val);

}

size_t List:: length () const {

// 'this' has type 'const List* const' in const method

size_t count = 0; const List* cur = this;

while (cur ->next != NULL) {

cur = cur ->next;

count ++;

}

return count;

}
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DoubleList.h

#include "List.h"

class DoubleList: public List {

private:

DoubleList* prev;

public:

DoubleList(int val);

~DoubleList ();

void push_back(int val);

void pop_back (); //new method

};

I Ìîæíî ñ÷èòàòü, ÷òî ïîëÿ è ìåòîäû èç êëàññà List ñêîïèðóþòñÿ
êîìïèëÿòîðîì â íîâûé êëàññ DoubleList.

I Õîòèì äîáàâèòü ïîëå prev è èçìåíèòü (ïåðåêðûòü) êîä ìåòîäà
push_back.

I Ïåðåêðûòü (override) � èìÿ ìåòîäà òîæå, ïàðàìåòðû òå æå,
êîä äðóãîé.

I Ïåðåãðóçèòü (overload) � èìÿ ìåòîäà òîæå, äðóãèå ïàðàìåòðû,
êîä äðóãîé.
int max(int, int) è int max(int, int, int)
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DoubleList.cpp

#include "DoubleList.h"

DoubleList :: DoubleList(int val): List(val) {

this ->prev = NULL;

}

// Base class destructor will be called automatically

~DoubleList :: DoubleList () { /* do it yourself */}

void DoubleList :: push_back(int val) {

DoubleList* cur = this;

while (cur ->next != NULL) cur = cur ->next;

cur ->next = new DoubleList(val);

cur ->next ->prev = cur;

}

void DoubleList :: pop_back () { /* do it yourself */}

C++ 10 / 15



DoubleList.cpp

Òåðìèíû:

I List � áàçîâûé êëàññ (base class), ïðåäîê, ñóïåð êëàññ

I DoubleList � ïðîèçâîäíûé êëàññ (derived class), ïîòîìîê

DoubleList :: DoubleList(int val): List(val) {...}

Åñëè â áàçîâîì êëàññå, åñòü êîíñòðóêòîð ïî óìîë÷àíèþ, òî
êîìïèëÿòîð ïîäñòàâèò åãî âûçîâ ñàì.
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DoubleList

Â ïðèìåðå åñòü òðè îøèáêè:
1 Ìîäèôèêàòîð äîñòóïà â List äîëæåí áûòü protected, à íå private.
2 Ó ìåòîäà push_back íàäî äîïèñàòü virtual.

3 Ïðèâåäåíèÿ òèïîâ ìåæäó óêàçàòåëÿìè ðàçíûõ òèïîâ
(DoubleList* è List*) â ôóíêöèè DoubleList::push_back.

class List {

protected:

int val;

List *next;

public:

...

virtual void push_back(int val);

};
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DoubleList

Â ïðèìåðå åñòü òðè îøèáêè:
1 Ìîäèôèêàòîð äîñòóïà â List äîëæåí áûòü protected, à íå private.
2 Ó ìåòîäà push_back íàäî äîïèñàòü virtual.
3 Ïðèâåäåíèÿ òèïîâ ìåæäó óêàçàòåëÿìè ðàçíûõ òèïîâ

(DoubleList* è List*) â ôóíêöèè DoubleList::push_back.

class List {

protected:

int val;

List *next;

public:

...

virtual void push_back(int val);

};

cur ->next = new DoubleList(val); // List* = DoubleList*

cur = cur ->next; // DoubleList* = List*

(cur ->next)->prev = cur // (List*)->DoubleList* =
DoubleList*
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Ïðèâåäåíèå òèïîâ

DoubleList �óìååò� âñå, ÷òî óìååò List ñ òî÷êè çðåíèÿ èíòåðôåéñà, ò.å.
ïîääåðæèâàåò òå æå ïóáëè÷íûå ôóíêöèè. Îáðàòíîå íåâåðíî (ó List
íåò pop_back).
ßâíîå ïðèâåäåíèå òèïà = �êîìïèëÿòîð, ÿ íå îïèñàëñÿ, òàê è
çàäóìàíî�
Áåçîïàñíî (íå íóæíî ÿâíîå ïðèâåäåíèå òèïà):

DoubleList dl(5);

List *l = &dl; // explicit cast is not required

l->push_back (3);

Íåáåçîïàñíî (íóæíî ÿâíîå ïðèâåäåíèå òèïà):

List l(5);

DoubleList *dl = (DoubleList *)&l; // explicit cast is
required
dl ->push_back (3); // all ok

dl ->pop_back (); // compilation ok, but run-time error
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Èñïðàâëåíèå îøèáêè

void DoubleList :: push_back(int val) {

DoubleList* cur = this;

while (cur ->next != NULL) cur = (DoubleList *)cur ->next;

cur ->next = new DoubleList(val);

(( DoubleList *)cur ->next)->prev = cur;

}

C++ 14 / 15



Ãèáêîñòü, ðàñøèðÿåìîñòü

Ôóíêöèÿ ñîçäàíà â 2010 ãîäó (DoubleList åùå íå áûëî äàæå â
ïëàíàõ).

void fill(List *l, int val , size_t num) {

for(size_t i = 0; i < num; i++)

l->push_back(val);

}

2017 ãîä:

List l(5);

DoubleList dl(6);

fill(&l, 10, 42);

fill(&dl, 100, 24);

Ïîëèìîðôèçì � ìîæåì íàïèñàòü êîä, êîòîðûé áóäåò ðàáîòàòü ñ
ðàçíûìè òèïàìè äàííûõ. Ïîëèìîðôèçì â ÎÎÏ ïîäðîáíî îáñóäèì â
ñëåäóþùèé ðàç.
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