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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòè

Êîíñòàíòè

Êúì äåôèíèöèÿòà íà âñÿêà ïðîìåíëèâà ìîæå äà ñå ïðèëàãà

ìîäèôèêàòîðúò const.

Óêàçâà, ÷å îáåêòà íå ìîæå äà ñå ïðîìåíÿ.

Âîäè äî ãðåøêà ïðè êîìïèëàöèÿ, â ñëó÷àé ÷å ñå îïèòàìå äà

ïðîìåíèì const îáåêò.

Êîíñòàíòèòå çàäúëæèòåëíî òðÿáâà äà ñå èíèöèàëèçèðàò.

Ïðèìåð:

1 const Point origin (0.0 ,0.0);

2 origin.set_x (2.0); // ãðåøêà!

3 origin.get_x (); // ãðåøêà???
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòè

Óêàçàòåëè è êîíñòàíòè

Ïðè îïåðàöèèòå ñ óêàçàòåëè ó÷àñòâàò äâà îáåêòà � ñàìèÿò

óêàçàòåë è îáåêòà, êúì êîéòî ñî÷è óêàçàòåëÿ.

Êîãàòî êëþ÷îâàòà äóìà const ñå ïîñòàâè ïðåä äåôèíèöèÿòà íà

óêàçàòåëÿ, òîâà îçíà÷àâà ÷å êîíñòàíòåí å îáåêòà êúì êîéòî ñî÷è

óêàçàòåëÿ.

Çà äå ñå äåêëàðèðà, ÷å ñàìèÿò óêàçàòåë å êîíñòàíòåí, ñå èçïîëçâà

*const, âìåñòî *.
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòè

Óêàçàòåëè è êîíñòàíòè

1 char str1 []="hello";

2 char str2 []="hell";

3

4 const char * pc=str1;

5 pc[2]='a'; // ãðåøêà!

6 pc=str2; // OK!

7

8 char * const cp=str1;

9 cp[2]='a'; // OK!

10 cp=str2; // ãðåøêà!

11

12 const char * const cpc=str1;

13 cpc [2]='a'; // ãðåøêà!

14 cpc=str2; // ãðåøêà!
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòè

Ïðåïðàòêè è êîíñòàíòè

1 i n t a=6;

2 i n t & ra=a;

3 const i n t & cra=a;

4

5 const i n t ca=5;

6 const i n t & crca=ca; // OK

7 i n t & rca=ca; // ãðåøêà!!
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ôóíêöèè

Êîíñòàíòíè ÷ëåí-ôóíêöèè

Çà äà ìîæå åäíà ÷ëåí-ôóíêöèÿ äà ñå ïðèëàãà êúì êîíñòàíòåí

îáåêò, êîìïèëàòîðà òðÿáâà äà å èíôîðìèðàí, ÷å òàçè

÷ëåí-ôóíêöèÿ íå ïðîìåíÿ ñúñòîÿíèåòî íà îáåêòà.

Çà òàçè öåë ñå èçïîëçâàò const ÷ëåí-ôóíêöèè.

Êîãàòî åäíà ÷ëåí-ôóíêöèÿ å const, òî â íåéíàòà äåôèíèöèÿ íå

ìîæå äà ñå ïðîìåíÿ ñúñòîÿíèåòî íà îáåêòà.

Çà äåôèíèðàíå íà åäíà ÷ëåí-ôóíêöèÿ êàòî êîíñòàíòíà ñå
èçïîëçâà êëþ÷îâàòà äóìà const:

Â ïðîòîòèïà íà ôóíêöèÿ ñëåä ñïèñúêà îò ïàðàìåòðè.

Â äåôèíèöèÿòà íà ôóíêöèÿòà ïðåäè òÿëîòî íà ôóíêöèÿòà.
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ôóíêöèè

Êîíñòàíòíè ÷ëåí-ôóíêöèè

Çà äåôèíèðàíå íà ÷ëåí-ôóíêöèÿ êàòî êîíñòàíòíà ñå èçïîëçâà

êëþ÷îâàòà äóìà const.

1 c l a s s Point {

2 double x_ , y_;

3 pub l i c :

4 ...

5 double get_x() const {

6 r e tu rn x_;

7 }

8 double get_y() const ;

9 ...

10 };

11 double Point:: get_y() const {

12 r e tu rn y_;

13 }
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ôóíêöèè

Êîíñòàíòíè ÷ëåí-ôóíêöèè

Êîãàòî åäíà ÷ëåí-ôóíêöèÿ å äåôèíèðàíà êàòî êîíñòàíòíà, òÿ íå

ìîæå äà ïðîìåíÿ ñúñòîÿíèåòî íà îáåêòà, çà êîéòî å èçâèêàíà.

1 c l a s s Point {

2 double x_ ,y_;

3 pub l i c :

4 ...

5 vo id set_x(double x) const {

6 x_=x; // ãðåøêà!!

7 }

8 ...

9 };
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ôóíêöèè

Ïðèìåð: Êîíñòàíòíè ÷ëåí-ôóíêöèè

1 c l a s s Point {

2 double x_ , y_;

3 pub l i c :

4 Point(double x=0.0, double y=0.0)

5 : x_(x), y_(y)

6 {}

7 double get_x( vo id ) const { r e tu rn x_;}

8 double get_y( vo id ) const { r e tu rn y_;}

9 vo id set_x(double x) {x_=x;}

10 vo id set_y(double y) {y_=y;}

11 };
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ôóíêöèè

Ïðèìåð: Êîíñòàíòíè ÷ëåí-ôóíêöèè

1 const Point origin;

2 ...

3 origin.get_x (); // OK!

4 origin.set_x (2.0); // ãðåøêà!!

5

6 vo id fun(Point& p1, const Point& p2) {

7 p1.get_x ();

8 p2.get_y ();

9 p1.set_x (1.0);

10 p2.set_y (1.0); // ãðåøêà!

11 }
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

Ïðèìåð: Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

1 c l a s s Increment {

2 i n t count_;

3 const i n t step_;

4 pub l i c :

5 Increment( i n t c=0, i n t s=1)

6 : count_(c), step_(s)

7 {}

8 vo id step() {

9 count_ +=step_;

10 }

11 vo id print() const {

12 cout << "count=" << count_

13 << ", step=" << step_ << endl;

14 }

15 };
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

Ïðèìåð: Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

1 i n t main() {

2 Increment counter (7 ,7);

3 f o r ( i n t i=0;i<5;i++) {

4 counter.step ();

5 cout << "i=" << i << ", ";

6 counter.print ();

7 }

8 r e tu rn 0;

9 }
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Êîíñòàíòíè ÷ëåí-ôóíêöèè è ÷ëåí-ïðîìåíëèâè Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

Ïðèìåð: Êîíñòàíòíè ÷ëåí-ïðîìåíëèâè

lubo@kid ~/school/cpp/notes $ ./a.out

i=0, count=14, step=7

i=1, count=21, step=7

i=2, count=28, step=7

i=3, count=35, step=7

i=4, count=42, step=7
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Óêàçàòåë this

Óêàçàòåë this

Âñÿêà ÷ëåí-ôóíêöèÿ èìà äîñòúï äî äîïúëíèòåëåí ïàðàìåòúð �

óêàçàòåëÿò this .

Óêàçàòåëÿò this íå å ÷àñò îò ñàìèÿ îáåêò. Âñÿêà íåñòàòè÷íà

÷ëåí-ôóíêöèÿ ïîëó÷àâà òîçè óêàçàòåë êàòî äîïúëíèòåëåí

ïàðàìåòúð.

Òèïúò íà óêàçàòåëÿ this â ðàçëè÷íè ÷ëåí-ôóíêöèè å ðàçëè÷åí.

Â êîíñòàíòíè ÷ëåí-ôóíêöèè this å êîíñòàíòåí óêàçàòåë êúì

êîíñòàíòåí îáåêò.

Â íåêîíñòàíòíè ÷ëåí-ôóíêöèè this å êîíñòàíòåí óêàçàòåë êúì

íåêîíñòàíòåí îáåêòà.
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Óêàçàòåë this

Óêàçàòåë this

Â êîíñòàíòíàòà ÷ëåí-ôóíêöèÿ get_x() óêàçàòåëÿò this å îò òèïà:

const Point* const.

Â ÷ëåí-ôóíêöèÿòà set_x() óêàçàòåëÿò this å îò òèïà:

Point* const.

1 c l a s s Point {

2 ...

3 pub l i c :

4 double get_x() const {...}

5 vo id set_x() {...}

6 ...

7 };
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Óêàçàòåë this

Óêàçàòåë this

Âñÿêà ÷ëåí-ôóíêöèÿ ïðèòåæàâà óêàçàòåë, êîéòî å íàñî÷åí êúì

îáåêòà, çà êîéòî òàçè ÷ëåí-ôóíêöèÿ å èçâèêàíà. Òîâà å óêàçàòåëÿò

this .

1 c l a s s Point {

2 pub l i c :

3 double get_x() { r e tu rn th i s ->x_;}

4 ...

5 };

6 Point p1 , p2;

7 p1.get_x ();

8 p2.get_x ();

Óêàçàòåëÿ this ìîæå äà ñå èçïîëçâà çà îáðúùàíå êúì

÷ëåí-ïðîìåíëèâèòå, íî òîâà å èçëèøíî.
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Óêàçàòåë this

Óêàçàòåë this

Èìà ñëó÷àè, â êîèòî èçïîëçâàíåòî íà óêàçàòåëÿ this å íåîáõîäèìî.

Êîãàòî òðÿáâà äà ñå ðåàëèçèðà êàñêàäíî èçâèêâàíå íà ôóíêöèè,

èçïîëçâàíåòî íà óêàçàòåëÿ this ñòàâà íàëîæèòåëíî.

1 Point p;

2 p.set_x (1.0). set_y (1.0);

(p.set_x (1.0)). set_y (1.0);

Çà äà å âúçìîæíî ïîäîáíî ïîâåäåíèå å íåîáõîäèìî ìåòîäúò

set_x() äà âðúùà ïðåïðàòêà êúì îáåêòà, ÷ðåç êîéòî å èçâèêàí.
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Óêàçàòåë this

Óêàçàòåë this

1 c l a s s Point {

2 double x_;

3 double y_;

4 pub l i c :

5 Point& set_x(double x) {

6 x_=x;

7 r e tu rn * t h i s ;

8 }

9 Point& set_y(double y) {

10 y_=y;

11 r e tu rn * t h i s ;

12 }

13 };
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Óêàçàòåë this

Óêàçàòåë this

1 ...

2 Point p;

3 p.set_x (1.0). set_y (1.0);

4 ...
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ïðîìåíëèâè

Ñòàòè÷íè ÷ëåí-ïðîìåíëèâè

Ïðîìåíëèâà, êîÿòî å ÷àñò îò êëàñà, íî íå å ÷àñò îò îáåêòèòå íà

êëàñà ñå íàðè÷à ñòàòè÷íà ÷ëåí-ïðîìåíëèâà.

Ñòàòè÷íèòå ÷ëåí-ïðîìåíëèâè èìàò ñàìî ïî åäíî êîïèå, çà

ðàçëèêà îò íåñòàòè÷íèòå ÷ëåí-ïðîìåíëèâè.

Ñòàòè÷íèòå ÷ëåí-ïðîìåíëèâè íà êëàñà ñúùåñòâóâàò, íåçàâèñèìî

îò òîâà äàëè ñà ñúçäàäåíè èíñòàíöèè íà êëàñà. Ïîðàäè òîâà

òÿõíàòà èíèöèàëèçàöèÿ ñå ðàçëè÷àâà îò èíèöèàëèçàöèÿòà íà

íåñòàòè÷íèòå ÷ëåí-ïðîìåíëèâè.

1 c l a s s DeepThought {

2 s t a t i c i n t ANS;

3 //...

4 };

5 i n t DeepThought ::ANS=-1;
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ñòàòè÷íè ÷ëåí-ôóíêöèè

×ëåí-ôóíêöèÿ, êîÿòî íå ñå ñâúðçâà ñ îáåêòèòå íà êëàñà, ñå íàðè÷à

ñòàòè÷íà ÷ëåí-ôóíêöèÿ.

1 c l a s s DeepThought {

2 i n t foo_;

3 pub l i c :

4 s t a t i c vo id find_the_answer( vo id );

5 };
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ïðè èçâèêâàíåòî íà ñòàòè÷íà ÷ëåí-ôóíêöèÿ, òÿ íå ñå ñâúðçâà ñ

êîíêðåòíà èíñòàíöèÿ íà êëàñà. Ïîðàäè òîâà íå ìîæå äèðåêòíî äà

ñå èçïîëçâàò íåñòàòè÷íè ÷ëåí-ïðîìåíëèâè.

1 vo id DeepThought :: find_the_answer( vo id ) {

2 foo_ =8; // ãðåøêà!

3 ...

4 }

Çà äà ñå èçâèêà ñòàòè÷íà ÷ëåí-ôóíêöèÿ íå å íåîáõîäèì îáåêò îò

êëàñà. Ñòàòè÷íèòå ÷ëåí-ôóíêöèè ìîãàò äà ñå âèêàò äèðåêòíî,

÷ðåç èìåòî íà êëàñà, â êîéòî ñà äåôèíèðàíè.

DeepThought :: find_the_answer ();
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ñòàòè÷íèòå ÷ëåí-ôóíêöèè èìàò ïúëåí äîñòúï äî ÷ëåíîâåòå íà

êëàñà.

1 c l a s s DeepThought {

2 i n t foo_;

3 pub l i c :

4 s t a t i c vo id find_the_answer( vo id ) {

5 DeepThought some_thoughts;

6 some_thoughts.foo_ =42; // OK!

7 ...

8 }

9 };
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ïðèìåð: ñòàòè÷íè ÷ëåíîâå

1#inc l ude <iostream >

2 us ing namespace std;

3 c l a s s DeepThought {

4 pub l i c :

5 s t a t i c i n t ANSWER;

6 s t a t i c vo id find_the_answer( vo id );

7 };
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Ñòàòè÷íè ÷ëåíîâå íà êëàñà Ñòàòè÷íè ÷ëåí-ôóíêöèè

Ïðèìåð: ñòàòè÷íè ÷ëåíîâå

1 i n t DeepThought :: ANSWER =-1;

2 vo id DeepThought :: find_the_answer( vo id ) {

3 // some deep calculations

4 ANSWER =42;

5 }

6

7 i n t main( vo id ) {

8 DeepThought :: find_the_answer ();

9 cout << "The answer is: "

10 << DeepThought :: ANSWER << endl;

11 r e tu rn 0;

12 }
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Âãðàäåíè ( inline ) ÷ëåí-ôóíêöèè

Âãðàäåíè (inline) ÷ëåí-ôóíêöèè

Êîãàòî åäíà ÷ëåí-ôóíêöèÿ å äåôèíèðàíà â òÿëîòî íà êëàñà, òî òÿ

ñå ïðåâðúùà âúâ âãðàäåíà (inline) ÷ëåí-ôóíêöèÿ � ïðè îáðúùàíå

êúì òàêàâà ôóíêöèÿ, â òî÷êàòà íà èçâèêâàíå ñå âãðàæäà

äåôèíèöèÿòà íà ôóíêöèÿòà.

Êîãàòî äåôèíèöèÿòà íà äàäåíà ÷ëåí-ôóíêöèÿ å èçâúí òÿëîòî íà

êëàñà, çà äà ñå ïðåâúðíå òÿ âúâ âãðàäåíà ÷ëåí-ôóíêöèÿ òðÿáâà äà

ñå èçïîëçâà êëþ÷îâàòà äóìà inline .
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Âãðàäåíè ( inline ) ÷ëåí-ôóíêöèè

Âãðàäåíè (inline) ÷ëåí-ôóíêöèè

1 c l a s s Foo {

2 i n t bar_;

3 pub l i c :

4 i n t get_bar( vo id ) const ;

5 };

6 i n l i n e i n t Foo:: get_bar( vo id ) const {

7 r e tu rn bar_;

8 }
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Âëîæåíè êëàñîâå

Âëîæåíè êëàñîâå

Êëàñ ìîæå äà áúäå äåôèíèðàí â ðàìêèòå íà äðóã êëàñ. Òàêúâ

êëàñ ñå íàðè÷à âëîæåí êëàñ.

Äåôèíèöèÿòà íà âëîæåí êëàñ ìîæå äà áúäå íàïðàâåíà â

ïóáëè÷íàòà, ñêðèòàòà èëè çàùèòåíàòà ñåêöèÿ íà îáãðàæäàùèÿ

êëàñ.

Èìåòî íà âëîæåíèÿ êëàñ ñå âèæäà â îáëàñòòà íà äåéñòâèå íà

îáãðàæäàùèÿ êëàñ è íå ñå âèæäà â äðóãèòå îáëàñòè íà äåéñòâèå.
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Âëîæåíè êëàñîâå

Âëîæåíè êëàñîâå

1 c l a s s Foo {

2 pub l i c :

3 c l a s s Bar {/*...*/};

4 p r i v a t e :

5 Bar bar_;

6 //...

7 };

8 Foo::Bar bar;
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Ïðèìåðè

Point.hpp

1#i f n d e f POINT_HPP__

2#de f i n e POINT_HPP__

3

4 c l a s s Point {

5 double x_ , y_;

6 pub l i c :

7 Point(double x=0.0, double y=0.0)

8 : x_(x), y_(y)

9 {}

10 double get_x( vo id ) const { r e tu rn x_;}

11 double get_y( vo id ) const { r e tu rn y_;}
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Ïðèìåðè

Point.hpp

12 Point& set_x(double x) {

13 x_=x;

14 r e tu rn * t h i s ;

15 }

16 Point& set_y(double y) {

17 y_=y;

18 r e tu rn * t h i s ;

19 }

20 vo id print() const ;

21 };

22

23#end i f
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Ïðèìåðè

Point.cpp

1#inc l ude <iostream >

2 us ing namespace std;

3

4#inc l ude "Point.hpp"

5

6 vo id Point:: print() const {

7 cout << "(" << x_ << ", " << y_ << ")";

8 }
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Ïðèìåðè

Rectangle.hpp
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Ïðèìåðè

Rectangle.hpp

1#i f n d e f RECTANGLE_HPP_

2#de f i n e RECTANGLE_HPP_

3

4#inc l ude "Point.hpp"

5

6 c l a s s Rectangle {

7 Point bl_ , ur_;

8

9 s t a t i c double max(double a, double b) {

10 r e tu rn a>b?a:b;

11 }

12 s t a t i c double min(double a, double b) {

13 r e tu rn a<b?a:b;

14 }
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Ïðèìåðè

Rectangle.hpp

16 pub l i c :

17 Rectangle( const Point& p1 ,

18 const Point& p2);

19 double get_width () const ;

20 double get_height () const ;

21 double get_x() const ;

22 double get_y() const ;

23 const Point& get_ur () const ;

24 const Point& get_bl () const ;

25 vo id print() const ;

26 };

27#end i f
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Ïðèìåðè

Rectangle.cpp

1#inc l ude <iostream >

2 us ing namespace std;

3

4#inc l ude "Rectangle.hpp"

5

6 Rectangle :: Rectangle( const Point& p1 ,

7 const Point& p2)

8 : bl_(min(p1.get_x(),p2.get_x()),

9 min(p1.get_y(),p2.get_y ())),

10 ur_(max(p1.get_x(),p2.get_x()),

11 max(p1.get_y(),p2.get_y ()))

12 {}
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Ïðèìåðè

Rectangle.cpp

13

14 double Rectangle :: get_x () const {

15 r e tu rn bl_.get_x ();

16 }

17 double Rectangle :: get_y () const {

18 r e tu rn bl_.get_y ();

19 }

20 const Point& Rectangle :: get_bl () const {

21 r e tu rn bl_;

22 }

23 const Point& Rectangle :: get_ur () const {

24 r e tu rn ur_;

25 }
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Ïðèìåðè

Rectangle.cpp

26 double Rectangle :: get_width () const {

27 r e tu rn ur_.get_x()-bl_.get_x ();

28 }

29 double Rectangle :: get_height () const {

30 r e tu rn ur_.get_y()-bl_.get_y ();

31 }

32 vo id Rectangle :: print () const {

33 cout << "R{";

34 bl_.print ();

35 cout << "; ";

36 ur_.print ();

37 cout << "}";

38 }
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Ïðèìåðè

Ñå÷åíèå è îáåäèíåíèå íà Rectangle
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