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MMpotuna (Templates)

Ta templates, mov diakpivovion og function templates ko class templates, pag emtpémovy va
0picoVUE GUVOPTAGCELS KOl KAGGELS YEVIKNG XPNONG, TIC OOiec Bol UTOPOVUE VO YPNCULOTO|GOVLLE
mote va yxepifovrotl dlopopeTikovg TOmovg dedouévav Kabe eopd, pe tov 010 tpomo. o Tapdderypa,
pumopovpe va opicovpe €va function template piog cuvdptnong abs (absolute), to omoio 6o pmopet va
ypnoorondel va dmaoel Ny amodAvtn TN kabe idovg petaPAntne, gite ivon int, float, Am:

#include <iostream>
using namespace std;

template <class T> //function template
T abs (T n)
{

return (n < 0) ? -n : n;

}

int main ()
{
int intl = 5;

int int2 = -6;

long lonl = 70000L;
long lon2 = -80000L;
double dubl = 9.95;
double dub2 = -10.15;

//calls instantiate functions
cout << “\nabs (Y << intl << ”)="” << abs(intl); //abs(int)
cout << “\nabs (Y << int2 << ”)="” << abs (int2); //abs(int)
cout << “\nabs (“ << lonl << ”)=" << abs(lonl); //abs(long)
cout << “\nabs (" << lon2 << ”)="” << abs(lon2); //abs(long)
cout << “\nabs (“ << dubl << ”)=" << abs(dubl); //abs (double)
cout << “\nabs(“ << dub2 << ”)=" << abs(dub2); //abs (double)

cout << endl;
return 0;

}

Kabe @opd mov o compiler cuvovtd v cvvdptnon abs( ), w.y. v abs(dubl), dnuovpyei (instantiates) v
GLVAPTNOT| TOL AVTIGTOLYEL GTOV TOTO TG HETAPANTNG OV dDGapE WG TopapeTpo (e6d: double).



Aoknon 1:
Na viomomoete €va template cuvdptnong my_swap(a, b), o omoio Ba avtipetadéter T1g TIRES TOV a
Kol b oc e&ng:

int a = 10;
int b = 5;
my swap (....);

cout << a; //va spoavilsl miféov 5 kol oxL 10

Noa v doxudoete pe petaPfAnTéG TOTOUL string.

Aoknon 2:
Noa viomomoete éva template cuvaptnong add(a, b) n omoia Ba TpocHEtel 6vo ap1Buovg:

int a = 10;
int b = 5;
int c add(a, b);

Epotnon: Mnopeite va ypnoiponomoete v add( ) yia va tpochicete 600 avTIKEIPEVO, LiaG KAGONG
(61 amAovg TOTOLG, O™ int, double kAm.)? T ypedleton yia va yivel ovtd?

Function templates pe TOAAXTAEC THPAUETPOUC KL TTOAAQTIAQ
template arguments

Mio cuvapton propel vo Tipel TOAOTAEG TapapéTpovs mg template. Emiong, umopei va deytel wg mapdpetpo,
dVo 1 Kou TepiocoTepa templates, Omwg QaiveTon TapaKdTo:

#include <iostream>
using namespace std;

//function returns index number of item, or -1 if not found
template <class atype, class btype>

btype find(atype* array, atype value, btype size)

{

for (btype j=0; Jj<size; j++) //note use of btype
if (arrayl[jl==value)
return j;

return static_ cast<btype>(-1);
}

char chrArr([] = {1, 3, 5, 9, 11, 13}; //array

char ch = 5; //value to find
int intArr[] = {1, 3, 5, 9, 11, 13};

int in = 6;

long lonArr[] = {i., 3L, 5L, 9L, 11L, 13L};

long lo = 11L;

double dubArr([] = {1.0, 3.0, 5.0, 9.0, 11.0, 13.0};

double db = 4.0;

int main ()

{
cout << “\n 5 in chrArray: index="” << find(chrArr, ch, 6);
cout << “\n 6 in intArray: index=" << find(intArr, in, 6);
cout << “\nll in lonArray: index="” << find(lonArr, lo, 6);




cout << "\n 4 in dubArray: index=" << find(dubArr, db, 6);
cout << endl;
return 0;

Class templates

Ta class templates pog emTpémovy avTicToo Vo OPICOVE L YEVIKAG XPNonG KAGon 1 omoio Ba pmopel va
ypnowomoindel avdioyo pe v mepiotaot, ywo. dapopetikd €idn member variables. KAacowd mapdaderypo
amotelobv T class templates yio YEVIKNG ¥pONG KATAGKEVEG, OTMG EIVAL 01 OVPES, Ol CLVIEDEUEVEG AIOTEG, Ol
o10ifec K.0., TOV pmopovV vo. amobnkedcovy kabe gidovg petafinty, eite Tpokeltal yo. omAn peToPfAanty (int,
char, KAn.) gite yuo kKAdon opiouévn and Tov ypnoT.

#include <iostream>
using namespace std;
const int MAX = 10;

template <class Type>
class Stack

{

private:
Type st[MAX]; //stack: array of any type
int top; //number of top of stack
public:
Stack() ; //constructor
void push (Type var) ; //put number on stack
Type pop () ; //take number off stack

}i

template<class Type>
Stack<Type>::Stack() //constructor
{
top = -1;
}

template<class Type>
void Stack<Type>::push(Type var) //put number on stack
{

st[++top] = var;

}

template<class Type>
Type Stack<Type>: :pop () //take number off stack
{

return stltop--1;

}

int main ()
{
Stack<float> sl; //sl is object of class Stack<float>

sl.push(1111.1F); //push 3 floats, pop 3 floats
sl.push (2222.2F);
sl.push(3333.3F);

cout << "1l: " << sl.pop() << endl;

cout << "2: " << sl.pop() << endl;

cout << "3: " << sl.pop() << endl;

Stack<long> s2; //s2 1s object of class Stack<long>
s2.push (123123123L); //push 3 longs, pop 3 longs

s2.push (234234234L) ;
s2.push (345345345L) ;



cout << "1l: " << s2.pop() << endl;
cout << "2: " << s2.pop() << endl;
cout << "3: " << s2.pop() << endl;
return 0;

Aoknon 3:
Na opioete pia kAdorn Fraction yio v avomopdotaot KAAGUATOV, KoL VO TNV DAOTOGETE ¢ class
template, ®ote vo, ypnoiponotovpe integers, doubles, kKAm.. Na vAomoiicete eniong:

o) TOVG amOPiTTOVG constructors TG KAAoNG
B) pa ovvéptnon display
Y) VO VTEPPOPTMGETE TOV operator+ yia TV Tpochnkn dvo KAAGHATOV

Ynv main( ) va YpNOLHOTOMCETE L 6TOifo OTWG LT TOV TPONYOVLUEVOL TTaPAdELyLoTog (LeyEBovg
10).

Na tomofetioete (péow push) 10 kidopata oe avtiv (to avtikeipeva tomov Fraction va &xouvv
TOPOUETPOVG TOTOV int).

Yy ovvéyela, oe éva loop, va apapécete (LEo® pop) Eva-Eva To. KAAGHOTO Kol Vo T TpocBEéceTe
peTa&l ToVg MOTE 6TO TEAOG VO TPOKDYEL TO GUVOALKO KAAGO (To dBpotspa Tov 10 KAaoudatwy).




