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const â C

Íàçíà÷åíèå:

I èçáàâèòü ñåáÿ îò îïèñîê

I ñäåëàòü êîä áîëåå ïîíÿòíûì äëÿ ÷èòàþùåãî

Èç ïðîøëûõ ëåêöèé:

const double pi = 3.14159;

char const * ptr1; //pointer to const

char * const ptr2; //const pointer

size_t strlen(const char *s);
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const â C

void f(const char* str) {

char* s1 = (char*)str;

s1[0] = 'x';

}

char s1[] = "Hello , world!";

const char* s2 = "Hello , world!"

f(s1); //will work

f(s2); //run-time error

s2 � ñòðîêîâàÿ êîíñòàíòà (ëèòåðàë):

I Õðàíèòñÿ â îòäåëüíîì îáëàñòè ïàìÿòè (ðÿäîì ñ ãëîáàëüíûìè
ïåðåìåííûìè)

I Ïàìÿòü, âûäåëåííàÿ ïîä òàêóþ êîíñòàíòó, ìîæåò áûòü ïîìå÷åíà
êàê read-only
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const â Ñ++: ïîëå, ïàðàìåòð ìåòîäà

const ó ïîëÿ: íóæíî èíèöèàëèçèðîâàòü â êîíñòðóêòîðå

class Array {

private:

const size_t size;

int *data;

public:

Array(size_t s);

~Array ();

Array(Array& a);

Array& operator =(Array &a);

...

};

Array:: Array(size_t s): size(s) {...}

I Ìîäèôèêàòîð const ó ïàðàìåòðà ìåòîäà: ìåòîä íå ìåíÿåò
ïàðàìåòð.

I Êóäà ñòîèò âïèñàòü?
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const â Ñ++: ó ìåòîäà

const ó ìåòîäà: ìåòîä íå ìåíÿåò ïîëåé êëàññà

class Array {

private:

const size_t size;

int *data;

public:

Array(int s);

...

int get(int i) const;

void set(int i, int v);

size_t get_size ();

};

void print(const Array& a) {

for(int i = 0; i < a.get_size (); i++)

printf("%d", a.get(i));

}

1 Ïî÷åìó íå êîìïèëèðóåòñÿ print?

2 Äîëæíî áûòü: size_t get_size() const;
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const â Ñ++: ó ìåòîäà
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mutable

class Matrix {

...

double get(size_t i, size_t j) const;

void set( size_t i, size_t j, double value);

double determinant () const;

};

I deteminant() � âû÷èñëèòåëüíî ñëîæíàÿ îïåðàöèÿ; ëó÷øå
ñîõðàíèòü â ïîëå, ÷òîáû êàæäûé ðàç íå âû÷èñëÿòü çàíîâî.

I Ïîëÿ:
1 double det;
2 bool det_up_to_date; � ñáðàñûâàåòñÿ â set, óñòàíàâëèâàåòñÿ â

determinant();

I ×òî íå òàê?

I determinant() � ýòî const ìåòîä, åìó íåëüçÿ èçìåíÿòü ïîëÿ det è
det_up_to_date
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mutable

I Ðåøåíèå 1: óáðàòü const ó determinant()

I Ïðîáëåìà: íå ïîëó÷èòñÿ âûçâàòü determinant() âíóòðè
print(const Matrix& m)

I Ðåøåíèå 2:
mutable double det;
mutable bool det_up_to_date;
Îñíîâíîå ïðèìåíåíèå mutable � êýøèðîâàíèå äàííûõ.
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mutable
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static ó ïîëåé

Èç ïðîøëûõ ëåêöèé: ëîêàëüíàÿ static ïåðåìåííàÿ ñîõðàíÿåò ñâîå
çíà÷åíèå ìåæäó âûçîâàìè ôóíêöèè (õðàíèòñÿ â îáëàñòè ãëîáàëüíûõ
ïåðåìåííûõ).

void func() {

static int num_func_calls = 0;

printf("%d", num_func_calls ++);

}

Ñòàòè÷åñêîå ïîëå: îäíî íà âñå îáúåêòû

//person.h

class Person {

private:

static int last_id;

int id;

char name [256];

int age;

...

public:

Person(const char *name , int age);

};
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static ó ïîëåé

//person.cpp

int Person :: last_id = 0; //init of static field

Person :: Person(const char *name , int age) {

...

id = last_id ++;

}

main() {

// Person.last_id = 0

Person p1("Vasya", 12); // p1.id = 0, Person.last_id = 1

Person p2("Masha", 11); // p2.id = 1, Person.last_id = 2

}
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static ìåòîä

I Ó static ìåòîäà íåò this => íå ìîæåò ïîëó÷èòü äîñòóï ê
íåñòàòè÷åñêèì ïîëÿì.

I Ìîæåò áûòü âûçûâàí ÷åðåç èìÿ êëàññà

class Person {

...

static int get_next_id () { return last_id; }

}

main() {

int i = Person :: get_next_id ();

}

class Point {

...

static int distance(const Point& p1 , const Point& p2);

};

main() {

Point p1(1, 3); Point p2(2, 3);

Point:: distance(p1, p2); // âìåñòî p1.distance(p2);

}
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static ìåòîä

error: double de�nition:

//tree.cpp

tree_t node;

void fill_nodes () { tree_t t; ... }

//list.cpp

list_t node;

void fill_nodes () { list_t l;... }
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static è ëèíêîâêà

static ó ãëîáàëüíîé ïåðåìåííîé èëè ôóíêöèè � èäåíòèôèêàòîð
èñïîëüçóåòñÿ òîëüêî äëÿ ðàçðåøåíèÿ èìåí â ðàìêàõ îäíîãî ôàéëà

//tree.cpp

static tree_t node;

static void fill_nodes () { tree_t t; ... }

//list.cpp

static list_t node;

static void fill_nodes () { list_t l;... }
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inline è ëèíêîâêà

�Çàèíëàéíèòü� � îïòèìèçàöèÿ êîìïèëÿòîðà.
Äî:

int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

main( ) {

int c = ...;

int b = ...;

int d = max(c, b);

}
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inline è ëèíêîâêà

Ïîñëå:

main( ) {

int c = ...;

int b = ...;

if(c > b)

d = c;

else

d = b;

}

Êîìïèëÿòîð ïðèíèìàåò òàêèå ðåøåíèÿ ñàìîñòîÿòåëüíî. Ìîæíî äàòü
ñîâåò -O0, -O1, -O2, -O3 (óðîâåíü îïòèìèçàöèè).

C++ 15 / 21



inline è ëèíêîâêà

a.cpp

int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

b.cpp

f( ) {

int c = ...;

int b = ...;

int d = max(c, b);

}

I Ñìîæåò ëè êîìïèëÿòîð çàèíëàéíèòü?

I Íåò. Íà ñòàäèè êîìïèëÿöèè îïðåäåëåíèå (de�nition) ôóíêöèè
max íåäîñòóïíî ïðè êîìèëÿöèè b.cpp
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inline è ëèíêîâêà
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inline è ëèíêîâêà

a.h

int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

b.cpp

#include "a.h"

f( ) { int c = ...; int b = ...; int d = max(c, b); }

c.cpp

#include "a.h"

g( ) { int e = ...; int f = ...; int g = max(e, f); }

I Ñìîæåò ëè êîìïèëÿòîð çàèíëàéíèòü?

I Ñìîæåò, íî áóäåò îøèáêà double de�nition íà ëèíêîâêå.
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inline è ëèíêîâêà

a.h

inline int max(int a, int b) {

if(a > b)

return a;

else

return b;

}

b.cpp

#include "a.h"

f( ) { int c = ...; int b = ...; int d = max(c, b); }

c.cpp

#include "a.h"

g( ) { int c = ...; int b = ...; int d = max(c, b); }
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inline è ìåòîäû

class Array {

...

size_t get_size () { return size; }

};

èëè

class Array {

...

size_t get_size ();

};

inline size_t Array:: get_size () { return size; }
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Åùå ïðî staic: Singletone

I Ý. Ãàììà, Ð. Õåëì, Ð. Äæîíñîí, Äæ. Âëèññèäåñ. Ïðèåìû
îáúåêòíî-îðèåíòèðîâàííîãî ïðîåêòèðîâàíèÿ. Ïàòòåðíû
ïðîåêòèðîâàíèÿ = Design Patterns: Elements of Reusable
Object-Oriented Software.

I Øàáëîí ïðîåêòèðîâàíèÿ èëè ïàòòåðí (àíãë. design pattern) �
ïîâòîðÿåìàÿ àðõèòåêòóðíàÿ êîíñòðóêöèÿ (ðåøåíèå ïðîáëåìû
ïðîåêòèðîâàíèÿ).

I Singletone � îäèí èç ïàòòåðíîâ:

Íàäî ñïðîåêòèðîâàòü êëàññ, ó êîòîðîãî â ïðîãðàììå áóäåò
òîëüêî îäèí îáúåêò. Ïîïûòêà ñîçäàíèÿ âòîðîãî îáúåêòà äîëæíà
âûçûâàòü îøèáêó êîìïèëÿöèè.
Ïðèìåðû: class Settings (õðàíåíèå íàñòðîåê), class Logger
(æóðíàë ñîáûòèé â ïðîãðàììå).
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Singletone

Settings.h

class Settings {

private:

static Settings *p;

Settings ();

public:

static Settings* getInstance () {

if (p == NULL) p = new Settings ();

return p;

}

void load ();

};

Setting.cpp

Settings* Settings ::p = NULL;

main.cpp

Settings *s = Settings :: getInstance ();

s->load ();
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