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Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò öåëè ÷èñëà

Äàäåí å ìàñèâ îò öåëè ÷èñëà. Òðÿáâà äà ñå êîïèðàò ñòîéíîñòèòå
íà åëåìåíòà íà ìàñèâà â äðóã ìàñèâ.

1 vo id copy( i n t dst[], i n t src[], i n t size) {

2 f o r ( i n t i=0;i<size;i++)

3 dst[i]=src[i];

4 }
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Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò öåëè ÷èñëà

1#inc l ude <iostream >

2 i n t main( vo id ) {

3 i n t a[10], b[10];

4 f o r ( i n t i=0;i<10;i++)

5 a[i]=i*10;

6 copy(b,a,10);

7 f o r ( i n t i=0;i<10;i++)

8 std::cout << b[i] << "; ";

9 std::cout << std::endl;

10 r e tu rn 0;

11 }
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Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò ÷èñëà ñ
ïëàâàùà çàïåòàÿ

Äàäåí å ìàñèâ îò ÷èñëà ñ ïëàâàùà çàïåòàÿ. Òðÿáâà äà ñå êîïèðàò
ñòîéíîñòèòå íà åëåìåíòà íà ìàñèâà â äðóã ìàñèâ.

Èçïîëçâàíåòî íà ôóíêöèÿòà void copy(int a[], int b[], int size)

âîäè äî íåïðåäâèäèìè ðåçóëòàòè.
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Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò ÷èñëà ñ
ïëàâàùà çàïåòàÿ

1#inc l ude <iostream >

2 i n t main( vo id ) {

3 double c[10],d[10];

4 f o r ( i n t i=0;i<10;i++)

5 c[i]=i*1000.0;

6 copy(( i n t *)d,( i n t *)c,10);
7 f o r ( i n t i=0;i<10;i++)

8 std::cout << d[i] << "; ";

9 std::cout << std::endl;

10 r e tu rn 0;

11 }

0; 1000; 2000; 3000; 4000; 2.12203e-314; 6.95327e-310;\

2.07343e-317; 6.95327e-310; 2.07362e-317;

Ë. ×îðáàäæèåâ (ELSYS) Øàáëîíè (Templates) 9 àïðèë 2008 ã. 6 / 63



Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò ÷èñëà ñ
ïëàâàùà çàïåòàÿ

Äèðåêòíîòî ðåøåíèå å äà ñå äåôèíèðà íîâà ôóíêöèÿ:

1 vo id copy(double dst[], double src[], i n t size) {

2 f o r ( i n t i=0;i<size;i++)

3 dst[i]=src[i];

4 }
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Íóæäà îò øàáëîíè

Ïðèìåð: êîïèðàíå íà ìàñèâ îò ÷èñëà ñ
ïëàâàùà çàïåòàÿ

1#inc l ude <iostream >

2 i n t main( vo id ) {

3 double c[10],d[10];

4 f o r ( i n t i=0;i<10;i++)

5 c[i]=i*1000.0;

6 copy(d,c,10);

7 f o r ( i n t i=0;i<10;i++)

8 std::cout << d[i] << "; ";

9 std::cout << std::endl;

10 r e tu rn 0;

11 }

0; 1000; 2000; 3000; 4000; 5000; 6000; 7000; 8000; 9000;
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Íóæäà îò øàáëîíè

Ïðîáëåìè

Àêî ñå ïîäõîæäà ïî òîçè íà÷èí çà âñåêè òèï òðÿáâà äà ñå
äåôèíèðà îòäåëíà âåðñèÿ íà ôóíêöèÿòà copy().

Èçïîëçâàíåòî íà copy/paste çà ðàçìíîæàâàíå íà êîäà âîäè äî:

òðóäåí çà ïîääúðæàíå êîä;

âìúêâàíå íà òðóäíè çà îòêðèâàíå ãðåøêè.

Íåîáõîäèìî å äåôèíèöèÿòà íà ôóíêöèÿòà copy() äà áúäå
îáîáùåíà ïî íÿêàêúâ íà÷èí.

Çà âñè÷êè òèïîâå àëãîðèòúìà íà ôóíêöèÿòà copy() å åäèí è ñúù.

Äà ñå äåôèíèðà åäíà ôóíêöèÿ, êîÿòî äà å â ñúñòîÿíèå äà ðàáîòè ñ

âñè÷êè òèïîâå.
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

Çà àðãóìåíòè íà ôóíêöèÿòà copy() ìîãàò äà ñå èçïîëçâàò
óêàçàòåëè îò òèïà void*.

1 vo id copy_array( vo id * dst , vo id * src , i n t size) {

2 f o r ( i n t i=0;i<size;i++) {

3 s ta t i c_cas t < char *>(dst)[i]=
4 s ta t i c_cas t < char *>(src)[i];
5 }

6 }

Ïðè èçïîëçâàíåòî íà òàçè ôóíêöèÿ, ïàðàìåòúðúò int size òðÿáâà
äà ñå èíòåðïðåòèðà êàòî ðàçìåð íà êîïèðàíèÿ ìàñèâ â áàéòîâå, à
íå êàòî áðîé åëåìåíòè â ìàñèâà.
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

1#inc l ude <iostream >

2 i n t main( vo id ) {

3 i n t a[10],b[10];

4 double c[10],d[10],e[10];

5 f o r ( i n t i=0;i<10;i++) {

6 a[i]=i*1000;

7 c[i]=i*1.1;

8 e[i]=0;

9 }
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

1 copy_array(b,a, s i z e o f (a));
2 f o r ( i n t i=0;i<10;i++)

3 std::cout << b[i] << "; ";

4 std::cout << std::endl;

0; 1000; 2000; 3000; 4000; 5000; 6000; 7000; 8000; 9000;
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

1 copy_array(d,c, s i z e o f (c));
2 f o r ( i n t i=0;i<10;i++)

3 std::cout << d[i] << "; ";

4 std::cout << std::endl;

0; 1.1; 2.2; 3.3; 4.4; 5.5; 6.6; 7.7; 8.8; 9.9;
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

1 copy_array(e,a, s i z e o f (a));
2 f o r ( i n t i=0;i<10;i++)

3 std::cout << e[i] << "; ";

4 std::cout << std::endl;

5 r e tu rn 0;

6 }

2.122e-311; 6.36599e-311; 1.061e-310; 1.4854e-310;\

1.9098e-310; 0; 0; 0; 0; 0;
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

Â òîçè ñòèë ñà äåôèíèðàíè è ôóíêöèèòå memcpy() è memcmp() îò
ñòàíäàðòíàòà C-áèáëèîòåêà.

Çà ðåøàâàíå íà çàäà÷àòà çà êîïèðàíå íà ìàñèâ äèðåêòíî ìîæå äà
ñå èçïîëçâà ôóíêöèÿòà memcpy().
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C

1#inc l ude <cstdlib >

2#inc l ude <iostream >

3 i n t main( vo id ) {

4 i n t a[10];

5 double b[10];

6 f o r ( i n t i=0;i<10;i++){

7 a[i]=i*1000;

8 b[i]=0;

9 }

10 std:: memcpy(b,a, s i z e o f (a));
11 f o r ( i n t i=0;i<10;i++)

12 std::cout << b[i] << "; ";

13 std::cout << std::endl;

14 }

2.122e-311; 6.36599e-311; 1.061e-310; 1.4854e-310;\

1.9098e-310; 0; 0; 0; 0; 0;
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Ðåøåíèå â ñòèë C

Ðåøåíèå â ñòèë C: ïðîáëåìè

Ëåñíî ñå ïðàâÿò ãðåøêè â èçïîëçâàíèòå òèïîâå äàííè.

Êîìïèëàòîðúò íå å â ñúñòîÿíèå äà ïðîñëåäè ãðåøíàòà óïîòðåáà
íà ïðîìåíëèâè ñ ðàçëè÷íè òèïîâå.

Ðåçóëòàòúò îò ïîäîáíè ïðîãðàìè çàâèñè îò àðõèòåêòóðàòà íà
ïðîöåñîðà, âúðõó êîéòî ñå èçïúëíÿâàò.
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Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

Ðåøåíèåòî â ñòèë C++ å äà ñå äåôèíèðà øàáëîííà ôóíêöèÿ
copy().

1 template < c l a s s T>

2 vo id copy(T dst[], T src[], i n t size) {

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

4 dst[i]=src[i];

5 }

Èçïîëçâàíåòî íà òàçè ôóíêöèÿ å òðèâèàëíî:
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Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

1#inc l ude <iostream >

2 i n t main( vo id ) {

3

4 // âåðñèÿ íà copy() çà ìàñèâè îò int

5 i n t a[10],b[10];

6 f o r ( i n t i=0;i<10;i++)

7 a[i]=i*10;

8

9 copy < i n t >(b,a,10);
10 f o r ( i n t i=0;i<10;i++)

11 std::cout << b[i] << "; ";

12 std::cout << std::endl;

0; 10; 20; 30; 40; 50; 60; 70; 80; 90;
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Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

Ðåøåíèå â ñòèë C++: èçïîëçâàíå íà øàáëîíè

1 // âåðñèÿ íà copy() çà ìàñèâè îò double

2 double c[10],d[10];

3 f o r ( i n t i=0;i<10;i++)

4 c[i]=i*1000.0;

5

6 copy <double >(d,c,10);
7 f o r ( i n t i=0;i<10;i++)

8 std::cout << d[i] << "; ";

9 std::cout << std::endl;

10

11 r e tu rn 0;

12 }

0; 1000; 2000; 3000; 4000; 5000; 6000; 7000; 8000; 9000;

Ë. ×îðáàäæèåâ (ELSYS) Øàáëîíè (Templates) 9 àïðèë 2008 ã. 20 / 63



Äåôèíèðàíå íà øàáëîííà ôóíêöèÿ

Øàáëîíè

Øàáëîíèòå îáåçïå÷àâàò íåïîñðåäñòâåíàòà ïîääðúæêà íà òàêà
íàðå÷åíîòî îáîáùåíî ïðîãðàìèðàíå, ò.å. ïðîãðàìèðàíå, ïðè êîåòî
êàòî ïàðàìåòðè ñå èçïîëçâàò òèïîâå.

Ìåõàíèçìúò íà øàáëîíèòå â C++ ïîçâîëÿâà èçïîëçâàíåòî íà
òèïîâå â êà÷åñòâîòî íà ïàðàìåòðè ïðè äåôèíèðàíåòî íà ôóíêöèè
è êëàñîâå.

Øàáëîíúò çàâèñè ñàìî îò òåçè ñâîéñòâà íà ïàðàìåòúðà-òèï,
êîèòî òîé ÿâíî èçïîëçâà; ïîðàäè òîâà íå å íåîáõîäèìî ðàçëè÷íèòå
òèïîâå, êîèòî ñå èçïîëçâàò êàòî ïàðàìåòðè íà øàáëîíà äà áúäàò
ñâúðçàíè ïî êàêúâòî è äà áèëî íà÷èí.

Ë. ×îðáàäæèåâ (ELSYS) Øàáëîíè (Templates) 9 àïðèë 2008 ã. 21 / 63



Äåôèíèðàíå íà øàáëîííà ôóíêöèÿ

Øàáëîííè ôóíêöèè

Øàáëîííèòå ôóíêöèè îïèñâàò ïîâåäåíèå, êîåòî ìîæå äà áúäå
ïðèëàãàíî êúì ðàçëè÷íè òèïîâå.

Åäíà øàáëîííà ôóíêöèÿ îïèñâà ñåìåéñòâî îò ôóíêöèè, êîèòî
èìàò åäíàêâî ïîâåäåíèå, íî ìîãàò äà áúäàò ïðèëàãàíè êúì
ðàçëè÷íè òèïîâå àðãóìåíòè.

Êîíñòðóêöèÿòà çà äåôèíèðàíå íà øàáëîííà ôóíêöèÿ å:

1 template < c l a s s R, c l a s s T,...>

2 R function_name(T arg1 ,...) {

3 ...

4 }
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Äåôèíèðàíå íà øàáëîííà ôóíêöèÿ

Ïðèìåð: ïîâäèãàíå íà êóá

Çàäà÷à: äà ñå íàïèøå ôóíêöèÿ, êîÿòî çà äàäåíî ÷èñëî x

èç÷èñëÿâà x^3.

Çà ðåøàâàíåòî íà òàçè çàäà÷à å âúçìîæíî äà ñå èçïîëçâàò
ìàêðîñè íà ïðåïðîöåñîðà.

1#de f i n e CUBE(x) ((x)*(x)*(x))

Òàêîâà ðåøåíèå ðàáîòè çà âñÿêàêâè òèïîâå.

1#inc l ude <iostream >

2 i n t main( vo id ) {

3 std::cout <<"CUBE (3)="<<CUBE(3)<<std::endl;

4 std::cout <<"CUBE (3+3)="<<CUBE(3+3)<<std::endl;

5 r e tu rn 0;

6 }

CUBE(3+3) ñå èç÷èñëÿâà êàòî ((3+3)*(3+3)*(3+3)).
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Äåôèíèðàíå íà øàáëîííà ôóíêöèÿ

Ïðèìåð: ïîâäèãàíå íà êóá

Äðóã âàðèàíò çà ðåøàâàíå íà òàçè çàäà÷à å äà ñå äåôèíèðà
øàáëîííà ôóíêöèÿ cube().

1 template <typename T>

2 T cube( const T& x) {

3 r e tu rn x*x*x;

4 }

5

6#inc l ude <iostream >

7 i n t main( vo id ) {

8 std::cout <<"cube (3)="

9 <<cube < i n t >(3)<<std::endl;
10 std::cout <<"cube (3+3.3)="

11 <<cube <double >(3+3.3) < < std::endl;
12 std::cout <<"cube (9.9)="

13 <<cube(9.9)<<std::endl;

14 }
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Äåôèíèðàíå íà øàáëîííà ôóíêöèÿ

Ïðèìåð: íàìèðàíå íà ìàêñèìóì

Çàäà÷à: äà ñå äåôèíèðà ôóíêöèÿ max(), êîÿòî âðúùà ïî-ãîëåìèÿ
îò äâà àðãóìåíòà.

1 template < c l a s s T>

2 const T& maxvalue( const T& a, const T& b) {

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

4 }

5

6#inc l ude <iostream >

7 i n t main( vo id ) {

8 std::cout <<"max(5,6)="

9 <<maxvalue < i n t >(5,6)<<std::endl;
10 std::cout <<"max(\" hello \",\"bye \")="

11 <<max <string >("hello","bye")<<endl;

12 r e tu rn 0;

13 }
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Äåôèíèðàíå íà øàáëîíåí êëàñ

Äåôèíèðàíå íà øàáëîí

template < c l a s s T> c l a s s stack {

T data_ [128];

pub l i c :
const T& pop( vo id ) const ;
//...

};

Ïðåôèêñúò template<class T> ñå èçïîëçâà çà äåôèíèðàíå íà
øàáëîí (template).

Ïðè èçïîëçâàíå íà äàäåí øàáëîí, íà ìÿñòîòî íà �ôîðìàëíèÿ
ïàðàìåòúð� class T ñå ïðåäàâà ôàêòè÷åñêèÿò òèï.

Â äåôèíèöèÿòà íà øàáëîíà ôîðìàëíîòî èìå íà òèï T ñå èçïîëçâà
òî÷íî ïî ñúùèÿ íà÷èí, ïî êîéòî ñå èçïîëçâàò è èìåíàòà íà
äðóãèòå òèïîâå.
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Äåôèíèðàíå íà øàáëîíåí êëàñ

Äåôèíèðàíå íà øàáëîí

template < c l a s s T> c l a s s stack {

T data_ [128];

pub l i c :
const T& pop( vo id ) const ;
//...

};

Îáëàñòòà íà âèäèìîñò çà T çàâúðøâà â êðàÿ íà îáÿâàòà,
çàïî÷íàëà ñ template<class T>.

Â äåôèíèöèÿòà template<class T> T å èìå íà ïðîèçâîëåí òèï; íå å
çàäúëæèòåëíî T äà áúäå èìå íà êëàñ.
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Åêçåìïëÿðè íà øàáëîíà

Åêçåìïëÿðè íà øàáëîíà

stack <double > doubleStack;

stack < i n t > intStack;

Ïðîöåñúò íà ãåíåðèðàíå íà êëàñ îò (1) øàáëîí íà êëàñ è (2)
àðãóìåíò íà øàáëîíà ñå íàðè÷à ñúçäàâàíå íà åêçåìïëÿð íà
øàáëîíà (template instantiation).

Ãåíåðèðàíåòî íà êëàñ îò øàáëîí íà êëàñ ñå èçïúëíÿâà îò
êîìïèëàòîðà.

Êëàñúò, ãåíåðèðàí îò øàáëîí íà êëàñ, å îáèêíîâåí C++ êëàñ.
Èçïîëçâàíåòî íà øàáëîíè íå ïðåäïîëàãà äîïúëíèòåëíè
ìåõàíèçìè ïî âðåìå íà èçïúëíåíèå íà êîäà.

Øàáëîíèòå îáåçïå÷àâàò åôåêòèâåí íà÷èí çà ãåíåðèðàíå íà êîä.
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Åêçåìïëÿðè íà øàáëîíà

Ïàðàìåòðè íà øàáëîíà

Êàòî ïàðàìåòðè íà äàäåí øàáëîí ìîãàò äà ñå èçïîëçâàò íå ñàìî
òèïîâå:

Ïðèìåð:

template < c l a s s T, i n t size > c l a s s Buffer {

T data_[size];

i n t size_;

pub l i c :
Buffer( vo id ) : size_(size)

{}

//...

};
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Ïðîâåðêà íà øàáëîíà

Ïðîâåðêà íà òèïîâåòå

Ïðîâåðêà â òî÷êàòà íà äåôèíèöèÿ: ïðîâåðêà çà ñèíòàêòè÷íè
ãðåøêè è ãðåøêè, êîèòî íå çàâèñÿò îò ôàêòè÷åñêèòå
ïàðàìåòðè-òèïîâå íà øàáëîíà.

Ïðîâåðêà ïðè ñúçäàâàíå íà åêçåìïëÿð íà øàáëîíà: ïðîâåðêà çà
ñúîòâåòñòâèå íà ôàêòè÷åñêèòå òèïîâå, ïðåäàäåíè íà øàáëîíà.

Ïðîâåðêà â ìîìåíòà íà ñâúðçâàíå.
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Ïðîâåðêà íà øàáëîíà

Ïðîâåðêà íà òèïîâåòå: ïðèìåð

1 template < c l a s s T> c l a s s stack {

2 T data_ [128];

3 i n t top_;

4 pub l i c :
5 stack( vo id ) : top_(-1) {}

6 //...

7 vo id print_all( vo id ) {

8 f o r ( i n t i=0;i<=top_ ;++i)

9 cout << data_[i] << ' ';

10 cout << endl;

11 }

12 };
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Ïðîâåðêà íà øàáëîíà

Ïðîâåðêà íà òèïîâåòå: ïðèìåð

Äà ïðèåìåì, ÷å çà êëàñà Rec íå å äåôèíèðàí îïåðàòîð çà èçõîä
operator<<(ostream& out, const Rec& r).

Òîãàâà åêçåìïëÿðúò recStack íà øàáëîíà stack<T> äåôèíèðàí â
ðåä 2 ñúäúðæà ãðåøêà â ìåòîäà print_all(), òúé êàòî òîçè ìåòîä
ðàç÷èòà åëåìåíòèòå íà ñòåêà äà èìàò ïðåäåôèíèðàí îïåðàòîð çà
èçõîä.

1 c l a s s Rec {/*...*/};

2 stack <Rec > recStack; // ?? error;

3 recStack.print_all (); // error;
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: çàãëàâåí ôàéë stack.hpp

1#i f n d e f STACK_HPP__

2#de f i n e STACK_HPP__

3

4#inc l ude <exception >

5

6 template < c l a s s T>

7 c l a s s stack {

8 s t a t i c const uns igned size_ =128;

9 T data_[size_ ];

10 i n t top_;

11 pub l i c :
12 stack( vo id );
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: çàãëàâåí ôàéë stack.hpp

1 const T& top( vo id ) const ;
2 vo id pop( vo id );
3 vo id push( const T& val);

4 bool empty( vo id ) const ;
5 };

6

7 template < c l a s s T>

8 stack <T>:: stack( vo id )
9 : top_(-1)

10 {}
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: çàãëàâåí ôàéë stack.hpp

1

2 template < c l a s s T> const T&

3 stack <T>::top( vo id ) const {

4 i f (top_ < 0) {

5 throw std:: exception ();

6 }

7 r e tu rn data_[top_];

8 }

9 template < c l a s s T> vo id
10 stack <T>::pop( vo id ) {

11 i f (top_ <0){

12 throw std:: exception ();

13 }

14 top_ --;

15 }
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: çàãëàâåí ôàéë stack.hpp

1 template < c l a s s T> vo id
2 stack <T>:: push( const T& val){

3 i f ( size_ <= top_+1 ) {

4 throw std:: exception ();

5 }

6 data_ [++ top_]=val;

7 }

8 template < c l a s s T> bool
9 stack <T>:: empty( vo id ) const {

10 r e tu rn top_ <0;

11 }

12#end i f
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: èçïîëçâàíå íà øàáëîíåí ñòåê

1#inc l ude <iostream >

2#inc l ude "stack.hpp"

3

4 i n t main( vo id ) {

5 stack < i n t > si;

6

7 f o r ( i n t i=0;i<10; ++i){

8 si.push(i);

9 }

10

11 wh i l e (! si.empty() ){

12 std::cout << si.top() << " ";

13 si.pop();

14 }

15 std::cout << std::endl;
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: èçïîëçâàíå íà øàáëîíåí ñòåê

1 stack < f l o a t > sf;

2 f o r ( i n t i=0; i<10; ++i){

3 sf.push (10.0*i);

4 }

5 wh i l e (! sf.empty() ){

6 std::cout << sf.top() << " ";

7 sf.pop();

8 }

9 std::cout << std::endl << std::endl;
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: èçïîëçâàíå íà øàáëîíåí ñòåê

1 stack <stack < i n t > > ssi;

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

3 stack < i n t > temp;

4 f o r ( i n t j=0;j <10;++j){

5 temp.push(i);

6 }

7 ssi.push(temp);

8 }
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Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: èçïîëçâàíå íà øàáëîíåí ñòåê

1 wh i l e (!ssi.empty ()){
2 stack < i n t > ts=ssi.top ();

3 wh i l e (!ts.empty ()){
4 std::cout << ts.top() << " ";

5 ts.pop();

6 }

7 std::cout << std::endl;

8 ssi.pop ();

9 }

10

11 r e tu rn 0;

12 }

Ë. ×îðáàäæèåâ (ELSYS) Øàáëîíè (Templates) 9 àïðèë 2008 ã. 40 / 63



Ïðèìåð: øàáëîíåí ñòåê (ñòàòè÷åí)

Ïðèìåð: ñòåê

Ðåçóëòàòè:

9 8 7 6 5 4 3 2 1 0

90 80 70 60 50 40 30 20 10 0

4 4 4 4 4 4 4 4 4 4

3 3 3 3 3 3 3 3 3 3

2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 0
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Øàáëîííè ôóíêöèè

Øàáëîíè íà ôóíêöèè

Ìåõàíèçìúò íà øàáëîíèòå ìîæå äà ñå ïîëçâà çà îáîáùåíî
äåôèíèðàíå íà ôóíêöèè:

Ïðèìåð:

1 template < c l a s s R, c l a s s T>

2 const R& fun(T& a){

3 //...

4 }

1 template < c l a s s T>

2 vo id sort(vector <T>& v){

3 //...

4 }
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Øàáëîííè ôóíêöèè

Øàáëîíè íà ôóíêöèè

1 template < c l a s s T>

2 vo id swap(T& a, T& b) {

3 T tmp=a;

4 a=b;

5 b=tmp;

6 }
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Øàáëîííè ôóíêöèè

Øàáëîíè íà ôóíêöèè

Ïðè øàáëîíèòå íà ôóíêöèè ñúùåñòâåí ìîìåíò ñå ÿâÿâà
âúçìîæíîñòòà çà èçâåæäàíå (deduction) íà òèïà íà àðãóìåíòèòå
íà øàáëîíà.

Ïðèìåð:

1 template < c l a s s T> T& fun( const T& val) {/*...*/}

2 i n t i=0, p=10;

3 i=fun(p);

4

5 template < c l a s s T> const T& fun1( vo id ) {/*...*/}

6 i n t x=fun1 ();//error

7 i n t y=fun1 < i n t >();
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Øàáëîííè ôóíêöèè

Øàáëîíè íà ôóíêöèè

1 template < c l a s s R, c l a s s T> R fun2(T& v) {/*...*/}

2 i n t z=0;

3 double w=0;

4 w=fun2 <double , i n t >(z);
5 w=fun2 <double >(z);
6 w=fun2(z); // error!!
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1#inc l ude <iostream >

2#inc l ude <exception >

3 us ing namespace std;

4

5 template < c l a s s T>

6 c l a s s Array {

7 uns igned i n t size_;

8 T* data_;

9 pub l i c :
10 Array( uns igned i n t size =10)

11 : size_(size), data_(new T[size_])

12 {}
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 Array( const Array& other)

2 : size_(other.size_), data_(new T[size_])

3 {

4 f o r ( uns igned i n t i=0; i< size_; i++)

5 data_[i]= other.data_[i];

6 }

7 ~Array( vo id ) {

8 de l e t e [] data_;

9 }

10 uns igned size() const {

11 r e tu rn size_;

12 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 Array& operato r =( const Array& other) {

2 i f ( t h i s !=& other) {

3 de l e t e [] data_;

4 size_=other.size_;

5 data_=new T[size_];

6 f o r ( uns igned i=0;i<size_;i++)

7 data_[i]= other.data_[i];

8 }

9 r e tu rn * t h i s ;
10 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 T& operato r []( uns igned i n t index)

2 throw (exception)

3 {

4 i f (index >= size_) {

5 throw exception ();

6 }

7 r e tu rn data_[index];

8 }

9 };
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 i n t main( vo id ) {

2 Array < i n t > a1(3), a2;

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

4 a1[i]=i;

5 }

6 a2=a1;

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

8 cout << "a2[" << i << "]=" << a2[i] << endl;

9 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 t r y {

2 cout << "a2[" << 3 << "]=" << a2[3] << endl;

3 } catch (exception &e) {

4 cout << "exception catched ..."

5 << endl;

6 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 Array <double > a3(3), a4;

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

3 a3[i]=(i+1)*3.14;

4 }

5 a4=a3;

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

7 cout << "a4[" << i << "]=" << a4[i] << endl;

8 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

1 t r y {

2 cout << "a3[" << 3 << "]=" << a3[3] << endl;

3 } catch (exception &e) {

4 cout << "exception catched ..."

5 << endl;

6 }

7

8 r e tu rn 0;

9 }
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Ïðèìåð: øàáëîíåí ìàñèâ ñ ïðîâåðêà íà ãðàíèöèòå

Èçïîëçâàíå íà øàáëîíè: ìàñèâ ñ ïðîâåðêà íà
ãðàíèöèòå

lubo@dobby:~/school/cpp/notes> ./a.out

a2[0]=0

a2[1]=1

a2[2]=2

exception catched...

a4[0]=3.14

a4[1]=6.28

a4[2]=9.42

exception catched...
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1#inc l ude <iostream >

2#inc l ude <exception >

3 us ing namespace std;

4

5 template < c l a s s T>

6 c l a s s Stack {

7 const s t a t i c uns igned i n t chunk_ =2;

8 i n t size_;

9 T *data_;

10 i n t top_;
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 pub l i c :
2 Stack( vo id )
3 : size_(chunk_),

4 data_(new T[size_]),

5 top_(-1)

6 {}

7 ~Stack( vo id ) {

8 de l e t e [] data_;

9 }
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 Stack( const Stack& other)

2 : size_(other.size_),

3 data_(new T[size_]),

4 top_(other.top_)

5 {

6 f o r ( i n t i=0; i<=top_; i++)

7 data_[i]= other.data_[i];

8 }
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 Stack& operato r =( const Stack& other) {

2 i f ( t h i s !=& other) {

3 de l e t e [] data_;

4 size_=other.size_;

5 top_=other.top_;

6 data_=new T[size_];

7 f o r ( i n t i=0;i<=top_;i++)

8 data_[i]= other.data_[i];

9 }

10 r e tu rn * t h i s ;
11 }
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 vo id push( const T& v) {

2 i f (top_ >=(size_ -1)) {

3 resize ();

4 }

5 data_ [++ top_]=v;

6 }

7 T pop( vo id ) {

8 i f (top_ <0){
9 throw exception ();

10 }

11 r e tu rn data_[top_ --];

12 }
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 p r i v a t e :
2 vo id resize( vo id ) {

3 T *oldData=data_;

4 data_=new T[size_+chunk_ ];

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

6 data_[i]= oldData[i];

7 de l e t e [] oldData;

8 size_+= chunk_;

9 }

10 };
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 i n t main( vo id ) {

2 Stack < i n t > st;

3 st.push (1);

4 st.push (2);

5 st.push (3);

6

7 Stack < i n t > st1=st;

8 cout << st.pop() << endl;

9 cout << st.pop() << endl;

10 cout << st.pop() << endl;

11

12 cout << st1.pop() << endl;

13 cout << st1.pop() << endl;

14 cout << st1.pop() << endl;
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Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

1 t r y {

2 cout << st1.pop() << endl;

3 } catch ( const exception& e) {

4 cout << "exception catched ..." << endl;

5 }

6 r e tu rn 0;

7 }

Ë. ×îðáàäæèåâ (ELSYS) Øàáëîíè (Templates) 9 àïðèë 2008 ã. 62 / 63



Ïðèìåð: øàáëîíåí ñòåê (äèíàìè÷åí)

Èçïîëçâàíå íà øàáëîíè: äèíàìè÷åí ñòåê

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

3

2

1

3

2

1

exception catched...
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