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‘Adelec Xpnong

o To napdv eknaideutikd UNKO undkerral oe adeleg xpriong Creative
Commons.

o [1a eknaIideutikd UANIKO, Onwg eIKOVEG, Nou Unokemal e AGAoU TUnou
dadelag xpriong, N Adeia xpronG avapEPETal PNTWG.
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Xpnuarodétnon

e To napdv eknaideutikd UNIKO €xel avamnmuxBei ota nAdicia Tou
eknaideutikou €pyou Tou didAackovTa.

e To épyo «Avoiktd Akadnpuaiké Maérjuara oto Navemomuio
NMarp@v» éxel xpnuaTodotoel udvo TN avadiaudPPwon Tou
eknaldeuTIKoU UNIKoU.

e To épyo ulonoleital oto NAdiocio Tou Enixelpnoiakou Mpoypduuarog
«Eknaideuon kai Aia Biou Mdaenon» kal cuyxpnuarodoreital and v
Eupwnaikr) ‘Evwon (Eupwnaikd Koivwvikd Taueio) kar and eBvikoug
népoug.

=ELIlA
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EKFIAIAEYZH KAI AIA élOV MAéHZH

o

EIAT AITIEMOY & ABAHTIEMOY

Evpwmaiiki) Evwon EIAIKH YNHPEZIIA AIAXEIPIZHE
Evpunaixé Koo Tapo . "

e ‘Evwong
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— TMivakeg (Arrays) kai Aiavuouara (Vectors)

— EvioAég Endoyng kal Enavaanying

— Aeikreg (Pointers) kal Avagopéc (References)

— JYuvapmoelg (Functions)

— Apxéruna (Templates)

— Eppéneia (Scope)

— Karavoury MvAung (Memory Allocation)

— Auvauikny Karavoury Mvriung (Dynamic Memory Allocation)
— Xelpiouodg EEaipéocewv (Exception Handling)

— Ynepoodptwon (Overloading)
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Mivakeg kal AlavUucuara

type array_name (size_d1)(size_d2)

#include <iostream>
using namespace std;

int main()

{
const number_of_students = 30;
float sum = 0, average = 0;

float marks[number_of_students];

int student;

cout << "Type in the students’ marks, one per line";
cout << endl;

for (student=0; student<number_of_students; ++student)
{

cin >> marks[student];
sum += marks[student];

average = sum/number_of_students;
cout << "The average mark is: " << average << endl;
return 0;

ApiBuodeiking lMivaka (ce kdBe didotaon a):

0 .. size_di - 1
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— O nivakeg anoBnkeuovTal Kard YOauUEG.

— Apxikoroinon:

int al[2][3]
int b[2][3]
int c[2][3]

{{1,2,3},{4,5,6}};
{1,2,3,4,5};
{({1,2},{4}};
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TIEG TOU A KATA YOAUMEG:
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N
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Alavuopara (Vectors)

@ EVAMOKTIKA avanapAocTtacn OToV €VOWHUATWUEVO TUMO MiVaKa.
@ [Mepiéxouca kAGon (container class): ynopei va nepliéxel aviikeiyeva kde Tunou.
@ AiaBé€Tel éleyxo opiwv apIBuodeikT.
— Apxeio kepahidag: <vector>
— Apxikonoinon:
vector<int> v1(10); // equivalent to int i[10]
vector<int> v2;

— ApIBuodeiktNG dnNwe kal oTov TUNo Mivaka:

void simple_example ()

{
const int elem_size=10;
vector<int> ivec (elem_size);
int ialelem_size];

for (int ix=0; ix<elem_size; ++1ix)
ial[ix] = ivec[ix];
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‘EAEYXOG KEV

TAG 1 ueyEBoug

if (ivec.empty())
// do something

for (int 1ix=0; ix<ivec.size(); ++1ix)
cout << ivec[ix] << endl;

— Apxikornoinon diavuouarog (cuvéxela):

vector<int> ivec(10,2); // all elements initialised to 2

int ia[5] = {-2, 50, 0, 37, 686};
vector<int> ivec(ia, ia+b); // [first, last)
// initialises ivec with

// a copy of the elements of ia
vector<string> svec;

void init_and_assign()
{
vector<string> user_names (svec); // initialises one
// vector with another

svec = user_names; // copies one vector into another
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EvioAég Enmoyng kai En

— EvioAéc emoyi¢ if kai if/else

if (expression)
{
statement-1;
statement-2;

if (expression)

i-statement-1;
i-statement-2;

}

else

{
e-statement-1;
e-statement-2;

}
if (expression)
{
i-statement-1;
}
else if (expression)
{
el-statement-1;
}
else
{
Z2ee
}
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Mapdadelyua

if (grade >= 5)
cout << "Passed" << endl;
else

cout << "Failed" << endl;
cout << "You must take this course again" << endl;
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H evroAry TOANANAAG ernIAoyNG switch

char grade;
int aCount=0, bCount=0, cCount=0, dCount=0;
// .
switch (grade)
{
case 'A’: case ’'a’:
++aCount;
break; // important !
case 'B’: case 'b’':
++bCount;
break;
case 'C’: case ’'c’:
++cCount;
break;
case 'D’: case ’'d’':
++dCount;
break;
default:
cout << "Incorrect letter grade entered" << endl;
break; // not necessary, but recommended
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Bodxol enavaanyng

O Bpdxog for
for (init-statement; expression 1; expression 2)

{

statement-1;
statement-2;

}
O Bpdxo¢ while

while (expression)

{

statement-1;
statement-2;

}
O Bpdxo¢ do-while

do {
statement-1;
statement-2;

} while (expression);
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Break kalr Continue

@ Kai ol dUo aAalouv T por) eAEyXOU.

@ H break (xpnoiuonoieital ce eviohég while, for, do/while, switch) npokahei
Vv dpeon €£odo and Tov Kopuo TNG EVIOANG.

@ H continue (xpnoiuonoleital oe evioAég while, for, do/while) npokaiei Tnv
napdAeidn TG eKTEAEONG TwV UNAOAOINWY EVIOAWV OTOV KOPUS Tou Bpdxou
Kal TN CUVEXION KE TNV enduevn enavainyn tou Bpdxou.

> while, do/while : n cuvBrikn TepuaTICUOU Tou Bpdxou eEeTdleTal AUECWS
Jera v continue.

> for : MPWTa ekTeAeiTal N NAPACTAoN auinong Kail UeTd eEetaletal n cuvenkn
TEPMATIOUOU TOU BPOXOU.
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Mapdadelyua

#include <iostream>
using std::cout;
using std::endl;

int main ()
{

int i, 3;
for (i=1; i<=10; i++)
{

if (i==5)

break; // break loop when i == 5

cout << i << " ",
}
cout << endl << "Broke out of loop at i=" << i << endl;
for (j=1; j<=10; j++)
{

if (j==5)

continue; // skip remaining code in the
// for-loop when j ==

cout << j << " "y
}
cout << endl << "Used continue to skip printing";
cout << " the wvalue 5" << endl;
return 0;
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TUnol AeKTwv Kal AvapopwV

Aeikmng (pointer):

@ MetaBAnm n onoia nepliéxel cav Tiur Jia dieuBuvon PvAuUNG.

@ Xpnoluonoleital yia va anoBnkeucel T dieuBuvon UIag JETABANTAG Mou
NEPIEXE! JIA CUYKEKPIUEVN TIUN.

int x ptr, count; // ptr is a pointer to
// an integer value
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TeheoTég AeKTWV

* (@anoavagoponoinan), & (dieuBuvon PvAuNg)

iPtr i
1005 | 36750 \ 36750 37
int i=37;
int x iPtr;
iPtr = &i; // assigns the address of i to

// the pointer variable iPtr

// The preceding two lines could be
// alternatively written as
// int % 1Ptr = &1i;

cout << x1Ptr << endl; // * dereferences 1Ptr;
// this statement prints
// the value of i, i.e., 37
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Avagpopd (reference)

@ Eival éva evaAaKTIKO Ovoua yia éva avTiKeiuevo.
@ Enimpénel Tov €UPEco XeIpIoud evOg avTIKEIUEVOU.

int val = 516;
int & refval = val;

int & refval2; // wrong! A reference must always
// be initialised to an object
int & refval = &val; // wrong! refval is of type int

// not intx
@ Egpdoov opicrtei, dev unopei va anoteAécel avapopd evog AAOU QVTIKEINEVOU.

int min_val = 0;

// it sets val to the value of min_val
// refval is not set to refer to min_val
refval = min_val;

@ ‘O\eg ol Aermoupyieg o€ pia avapopd ousIAoTIKA epapudlovial OTO QVTIKEIUEVO OTO oroio

avageéperal.
refval += 2; // adds 2 to val
int i = refval; // assigns to 1 the current

// value of val
int % ptr = &refval; // initialises ptr with
// the address of val
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Mapdadelyua 1

#include <iostream>
using namespace std;
int main()
{ int i = 333;

int * p = &i;

cout << "i : " << i << endl;
cout << "address of i: " << &i << endl;
cout << "value of p : " << p << endl;
cout << "value of &p : " << &p << endl;
cout << "value of xp : " << xp << endl;
cout << "value of x&p: " << x&p << endl << endl;
*p = 999;

cout << "i : " << i << endl;
cout << "address of i: " << &i << endl;
cout << "value of p : " << p << endl;
cout << "value of &p : " << &p << endl;
cout << "value of *p : " << xp << endl;
cout << "value of x&p: " << *&p << endl;

return 0;

}

‘EEoboc and Diogenis:

i 1 333 i : 999
address of i: Oxffbef8fc address of i: Oxffbef8fc
value of p : Oxffbef8fc value of p : Oxffbef8fc
value of &p : Oxffbef8f8 value of &p : Oxffbef8f8
value of xp : 333 value of xp : 999

value of x&p: Oxffbef8fc value of x&p: Oxffbef8fc
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Mapdadelyua 2

#include <iostream>
using namespace std;

int main ()
{
int i;
float sum=0.0, a[l0], * pstart, x pend;

for (i=0; 1<10; i++)
{

alil=i; sum += ali];
}

cout << "Sum: " << sum << endl;

sum=0.0;
pstart = &a([0]; // or pstart = a;
pend = pstart + 10;

while (pstart < pend)
{
sum += xpstart++;
}
cout << "Sum: " << sum << endl;
return 0;
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Yuvaptmoelg (Functions)

— Ouadonoiei TuRHaTa evog NpoyPAPKAaTog (N.x., MAPACTACEIG, EVIOAEGS) yia va
BIEUKOAUVEI TNV EMNAVAXPNCIKOMNOINCN AQUTWV TWV TUNHATWY UECA OTO NEOYPAUNA.

— AnorteAeital and:

— 70 dvoua NG ouVAPTNONG

— TN NioTa Napau€TpwV (TUNIKESG NapAUETPOI) (€i00d0g)
— Tov TUMo TINAG NMou enicTpéel (€£0d0og)

— TOV KOPHO (KWIIKAC Mou UAoMOoIEl TNV cuvAaptnon)

— Oplouoc ouvaptnonc: TUNog TIMAG ENICTPOPNG aKkoAouBoUuevog and To dvouaq,
TN NiOTA TWV NAPAPETPWY KAl TOV KOPHUS TNG ouvApTNONG.

— AnAwon ouvapTnong: TUNOG TIKNG EMIOTPOPNG akoAouBoUuevog and 1o dvoua
Kal TN NioTa Twv NApaAu€TpwV (dnNAadn udvo n enikeaiida NG cuvapTNong).
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Mapadeiypara opICUWY CUVAPTHCEWYV

// return the absolute value of iobj
int abs(int iobj)
{

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

}

// return the smaller of vl and v2
int min(int v1, int v2)
{

return( vl < v2 2?2 vl : v2 );

// return the greatest common divisor
int gcd(int v1, int v2)
{

while ( v2 )

{

int temp = v2;

v2 = vl % v2;
vl = temp;

}

return vl;
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KAron ocuvdptnong

— KAon ouvdptnong: dvoua TG ouvApTnong akoAouBouuevo anod Tov
TeAeotr) KAjong () Kal NApEXOoVIAg noayuarnkeés napauérpous (actual
parameters) 1\ opiouara (arguments).

Mx:min(i, 3); gcd(35,49);
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MAApeg Mapddeiyua - 1

#include <iostream>

// return the absolute value of iobj
int abs(int iobj)
{

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

// return the smaller of vl and v2
int min(int v1, int v2)
{

return( vl < v2 2?2 vl : v2 );

// return the greatest common divisor
int gcd(int v1, int v2)
{

while ( v2 )

{

int temp = v2;

v2 = vl % v2;
vl = temp;

}

return vl;
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M\Apeg Mapddeiyua - 1 (cuvéxeia)

int main ()

{
cout << "Enter first value: ";
int 1i;
cin >> 1i;

cout << "Enter second value: ";
int j;
cin >> j;

cout << endl << "min: " << min(i, 3J) << endl;
i = abs(i);

j = abs(3);

cout << "gcd: " << gcd(i, 3J) << endl;

return 0;
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YUVAPTAOCEIG

— O1 cuvaptcelg kahouvtal Kard To xpdvo ekTéAeong (run-time) Tou
NEOYEAUUATOG, €KTOG av €xouv dnAwBET inline (EUBONIEG).

— EuBONueg (inline ) cuvapmaoelg: o kopudg TNG ouvAapTNong eIcAyeTal OTo onueio
KANoNG TG Katd TN SIdpKeIa TNG UETAYAWTTIONG (Av 0 JETAYAWTTIOTNG Bewpnoel ot
autd eivarl duvaroév).

— Mia cuvdptnon npénel va PV KAnBei.
— O opIoPdG TNG CUVAPTNONG XPNOIKEUE! KAl WG ng.
— "Opwg,
> Mia cuvdpTnon prnopei va opicBei uévo Jia popd oe éva npdypauua, eV

>

unopei va dnAwBei MOAMEG POpPEG.

H C++ napéxel unxaviopoug nou ENMPENouV :

(1) Mia cuvdptnon va xpnaoiuonoleital oe apxeia dlapopenkd and autd rnou
nepiéxel Tov opIopod G.

(2) Tov dlaxwpIcPd PeTaty npodiaypadwv () aAAIwG TG diacuvdeons) JIag
ouvdpTnNong Kal TNG UAoMoIincAG TNG.
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#include <iostream>

// Function declarations
int abs (int);

int min(int , int);

int ged(int , int);

// Function definitions

// return the absolute value of iobj
inline int abs(int iobj)
{

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

// return the smaller of vl and v2
inline int min(int v1, int v2)
{

return( vl < v2 ? vl : v2 );

}

// return the greatest common divisor
int ged(int vl, int v2)
{
while ( v2 )
{
int temp = v2;
v2 = vl % v2;
vl = temp;
}

return vl;
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MAApeg Mapddelyua — 2 (cuveéxeia)

int main ()

{

cout << "Enter first wvalue: ";
int i;
cin >> 1i;

cout << "Enter second value: ";

int J;
cin >> j;

cout << endl << "min: " << min (i,

i = abs(i);
j = abs(3);

J) << endl;

cout << "gcd: " << gcd(i, J) << endl;

return 0;
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AnAWOCEIC YuvapTNoEWYV

@ AnAWOoEIG CuvVapPToEwV (Kal opiouoi inline cuvapTcewv) cuvioTaral va
nepliéxovial oe apxeia ke@aAidwv (. h — header files)

@ Oplicpoi cuvapTNoEWY CUVIOTATAI VA MEPIEXOVTAl GE €Va EEXWPIOTO
ouoxeTi{ouevo .C apxeio.

28 /59



MAApeg MNapddelyua - 3

// localmath.h
#ifndef LOCALMATH_H
#define LOCALMATH_H

// return the absolute value of iobj
inline int abs (int iobj)
{

return( iobj < 0 ? —-iobj : iobj );

// return the smaller of vl and v2
inline int min(int v1, int v2)
{

return( vl < v2 ? vl : v2 );

int gcd(int , int);

#endif
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M\Apeg Mapddelyua — 3 (cuvéxeia)

// localmath.C
#include "localmath.h"

// return the greatest common divisor
int gcd(int vl1, int v2)
{
while ( v2 )
{
int temp = v2;
v2

Il
<
H
o
<
N

return vl;
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M\Apeg Mapddelyua — 3 (cuvéxeia)

// fun-main.C
#include <iostream>
#include "localmath.h"
using namespace std;

int main ()

{

cout << "Enter first value: ";

int 1i;

cin >> 1i;

cout << "Enter second wvalue: ";
int J;

cin >> j;

cout << endl << "min: " << min(i, j) << endl;
i = abs(i);

j = abs(3j);

cout << "gcd: " << gcd(i, J) << endl;

return 0;
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MetayAwrtmion & YUvdeon

@ MertayAwrmion:

gt+ —-c localmath.C
g++ —-c¢ fun-main.C

@ YUvdeon:

gt+ —o fun-main fun-main.o localmath.o
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MetaBiBaon Opioudtwyv (Argument Passing)

H C++ eival auotneri otov éleyxo Tunwv (strongly-typed):

O 1Unog kdBe NpayuankoU opicuaATog CUYKPIVETAI e ToV TUMO TG
QVTICTOIXNG TUMIKNG NAPAUETOOU.

Y€ Nepinmwon acUPQWVIAg, MPAyUATONoIETal MPoaywyr) TUNoU epocov
eival duvarn. Alapopertikd, eugavileral AABog kard 1o xpdvo
petrayAwrmong (compile-time error).

- MéBodol Metapipaonc Opioudrov

@ petapipaon kar aia (pass-by-value)

@ petapiBaon kar avapopd (pass-by-reference)
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MeTtaBiBaon kar agia

@ [MpoeniAeyuévn (default) uéBodog.

@ Anuioupyeital éva aviiyoa@o g TIUAG ToU opiouaTog Kal JeTapiBaleral otov
TOMIKS XWPEO ANoBrAKeuong TNG KAAoUPeVNG cuvdpTnong.

@ To neplexduUeVo TwV OpICHATWY dev aNAZel.

Napddeiyua:

#include <iostream>
using namespace std;

// swap () does not swap the value of the arguments!
void swap (int vl, int v2)
{
int tmp = v2; v2 = vl; vl = tmp;
}

int main()
{
int i = 10; int j = 20;

cout << "Before swap():\t i: "

<< i << "\t j: " << j << endl;
swap (i, J);
cout << "After swap():\t i: "

<< i << "\t j: " << j << endl;

return 0;
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MeTtaBiBaon kar agia

H peraBiBaon kar agia dev eival KatdAANAN yia kdBe nepintwon. MNa
napadelyua:
— orav éva Peydho avrikeiuevo npénel va petapiBactei ocav Opioua

— Otav ol TIHEG TWV OPICHATWY MPENEI va Tpornornoin8ouv

Mertapipaon kar’ avagopda:
@ Aivel 1n duvardinra otnv KaAoUevn cuvaptnon va npoonehdcel Queca 1a
dedopéva TG KaAoUoasG cuvApTNONG Kal va Ta TPornonoincel.

@ Mnopei va eniteuxBei xpnoIuonoIwvVTag NAapAUETPoUG TUNou deiktn
ava@opdg (n cuvABng ulornoinon oTov JETAYAWTTIOT eival n uetapipacn
NG 31eUBuvonc TwV OPICHATWY).
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Mapdadelyua

// pswap () swaps the values that vl and v2 address
void pswap (int * v1, int * v2)
{
int tmp = *v2;
*vV2 = *xVl;
*vl = tmp;
}

KAnon g ouvdprnong: pswap (&1, &3) ;

// rswap () swaps the values that vl and v2 refer
void rswap (int & vl1, int & v2)

{
int tmp = v2;
v2 = vl;
vl = tmp;

}

KAnon ng ouvdprnong: rswap (i, 3) ;
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Mapduerpol Tunou Ava@opdg Kail Aeikrn

> Ye noleg nepinmwoeis npoodiopilouue Ui NapduUETOO oav avapopd:
@ ‘Orav dev BéENoupe va aNAEouE TIC NAPAUETPoUG oe deikteg yia va
enmPéPoupe TPOMomnoincn TWV TINWY TWV OPICHATWV.
@ ‘Orav BéNoupe va eniocTpéPoupe eninpdoBeTa anoTeAECUATA.
@ ‘Orav 8éNoupe va petapiBacouue yeyaia avrikeipeva (eniong cwoTtd Kai yia

MNAPAPETPOUC TUMNoU deikt).
> ‘Orav uia napduerpoc dev nodkeiral va tporornoinbei, 1ore eival KaAUTepo va
dnAwBei cav yia avapopd oe évav tuno const, dnA. const T & a.
> ErnAoyr) uetaéu napauétpowy tunou avapopdc kai Seikmn

@ ‘Orav uia NapAUETPOG Jnopei va avapeépetal oe JIaPOoPETIKA AVTIKEIUeva uéca
O€ JIa ouvapTnNon 1 O€ KAVEVA AVTIKEIEVO, TOTE [Id NAPAPETPOG TUNoU deikm
npénel va xpnaoiyonoineei.

@ Xe ONeg TIG ANNEG MEPIMTWOEIG CUVIOTATAI N XProN NApaPETPWY TUNOU avapopdgd.
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MeTtaBiBaon MNMvakwv cav Opicpara

O nivakeg oty C++ dev petapipalovral noteé kar afia. ‘Evag nivakag yerapipaleral
oav évag deikig oTo NpwTo Tou oToixeio. O akOAOUBOI OPICHOI CUVAPTACEWV €ival
Mol Icoduvapol:

int array_sum_1(int x[], int n)
{
int i, t=0;
for (i=0; i<n; i++)
t += x[1];
return t;

int array_sum_2 (int x[10], int n)

int i, t=0;

for (i=0; i<n; i++)
t += x[1];

return t;

int array_sum_3(int % x, int n)

int i, t=0;

for (i=0; i<n; i++)
t += x[1];

return t;
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MeTtaBiBaon MNMvakwv cav Opicpara

#include <iostream>
using namespace std;

int main ()

{
int a(10]={1,2,3,4,5,6,7,8,9,10};
int sa=10;

cout << "Sum 1l: " << array_sum_1(a,sa) << endl;
cout << "Sum 2: " << array_sum_2 (a,sa) << endl;
cout << "Sum 3: " << array_sum_3(a,sa) << endl;

return 0;

}
MoAudidoiarol nivakeg:

@ ‘ONeg ol diactdoelg, ekTog and TV NPWTN, NEEMEl va €ival YVWOTES KaTd
TO XPOVO PeTayAWTTIong (compile-time).
@ ANIWG, Npénel va xpnaoiuonoinBei n uédodog 3.
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Enictpon Tiuwv Luvaptioewv

@ Ermorpon aéiac (value return): n kahoUuoa cuvdAptnon Aaupdvel éva
avTiypa@o TG TIIAG Mou enICTPEPE! N KAAOUUEVN cuvApTNON.

@ Ernorpo@ny avapopdc i deikin (reference or pointer return): n kaAouoa
ouvdptnon AapBdavel Ty Ivalue ry TN dielBuvon Nou EMNICTPEPEI N
KaAoUpevn cuvaptnon.

Mx. T & Fun(int i, int &j)

@ const enoTpoPr) avapopdc: NAPOPOId e TV EMIOTPOPH avagopds Ue
™ dlapopd 4Tl TO AVTIKEIUEVO MoU eNICTPEPETAI opileTal WS oTaBepd
aQvTIKEiUEVo.

MNx. const T & Fun(int i, int & j)

@ Kaia eroroo@n TUAG : TUNOG enICTPOPNG void.
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Apxétuna (Templates)

> ©uunBeite i cuvapticelg swap() Nou aviaA\docouy int Tiég. Ti npénel
va Kavoupe av Béloupe va avialdgoupe TINEG dIagopeTIKoU TUMoU, M.X.
float, long, string ;

@ Apxéruna: npooPEépouV &vav UNXavioud Yia Naoaueroornoinon TUnwv
MEGA o€ JIa cuvAPTNON ) OTOV OPICHO UIAG KAAGNG. AUTECG Ol MAPAUETEOI
XpnolyonoloUvral oav BECEIG YEVIKWVY TUNWY OE€ OUCIACTIKA aueTABANTO
(WG NPOC CUYKEKPIUEVOUG TUMOUG) KWIIKA.

Napédeiypa:

// rswap() swaps the values that vl and v2 refer
template<typename T> // could be also template<class T>
void rswap(T & vl, T & v2)
{

T tmp = v2;

v2 = vl;

vl = tmp;
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Fevikl AnAwon ApxeTurnou

o Tevikl ARAwon Apxetinou

template<typename T1, typename T2, ...,
typename Tn>
Tl fun(T2, T3, ..., Tn);

(Avti yia t ypename pnopei va ypagei kai 1o class)
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‘Eva NMA\Apecg Mapdadelyua

#include <iostream>
#include <string>
using namespace std;

template<typename T>
T min(T a, T b)
{

return a<b ? a : b;

int main ()

int i=100, 3=200;
float a=23.75, b=8.45;
string s ("data"), t("datum");

// template instantiation: min of integers
cout << "min (i, j)=" << min(i,j) << endl;

// template instantiation: min of floats
cout << "min(a,b)=" << min(a,b) << endl;

// template instantiation: min of strings
cout << "min(s,t)=" << min(s,t) << endl;
return 0;
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EEeidikeuon apxetunou (template specialization)

Av n yevikeupévn uhonoinon dev eivai (yia onoiodnnore Adyo n.x. andédoon)
KATAAANAN YIa évav GUYKEKPIUEVO TUMO, eival duvartdv va opioTei uhornoinon
pévo yi1 autéy tov TUno.

Mapddelyua - ekeidikeuon g swap( yia Tov TUno int:

template<>
void swap(int & vl1, int & v2)
{

int temp = vl;

vl = v2;

v2 = temp;
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EuBeNeia (Scope)

To TUAKA Tou NPoYPAUUATOG WECA OTO OMoio €va avTIKEIUeVo, Jia cuvAaptnon,
€évag 1Unog, 1 éva apxETUno Pnopei va xpnaoiuonoineei.

Tonikr) eupéreia:

Eppéreia xcdpou ovoudiwmv:

EpBéAeia KAGoNG:

THANA NPEOYPAUUATOC MOU NEPIEXETAI HECA OTOV
opIouo HIag ouvdptnong. Méoa oe uia
ouvdptnon, éva urniok { }) avanapiotdvel eniong
MIa EEXwPIOTH TOMIKN eUBEAEIQL.

TMAKA NPOYPAUUATOG Nou dev NepIExeTal HEca
oe dAwoN cuvApTNoNG, oplcud cuvapTnong, N
opIopOd KAGoNnG. H nio ewtepikr) euBEAEIa XwWOOoU
ovopATwY KAAETal KaBoAIKr) euBEAeIQ.

THAMA NPEOYPAUUATOC MOU NEPIEXETAI HECA GTOV
opIoPd HIAg KAGong (Ba oculntnBei apydtepa).
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Karavopry pvrung (Memory allocation)

@ Iramkn: n karavour viveral and Tov ueTayAwTToT Kabwg enetepydleral
TOV Nnyaio KwJdIKa.

@ AuvVauIKn: n Karavour yivetal and pia BIBAIOBAKN Nou KaAeital katd T
dIdpKeIa TNG EKTEAECNG TOU MNPOYPAUUATOC,.

Trade-off: andédoon (efficiency) vs. eueNitia (flexibility)
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YTATIKA KATAVOMN JVAMNG

e Autdpam: éva avrikeiyevo karavéueral dTav n eKTEAeon Tou

e I1amnkKn :

MEOoYPAUMATOG PTACE! GTO UNAOK JECA oTo oroio opiletal, diatnpeiral
400 xpdvo To UNAOK eival evepyd, Kal anodeopeueTtal détav n
EKTENEON TOU MPOYPAUUATOS APRVE! TO JUMAOK.

float x; // automatic

éva orarnkd avrikeiyevo karaveueTal and 1o OTIYI Mou To
npdypaupa apxi¢el TNy ektEAeoH Tou Kai diatnpeital kad” dAn
didpkela {wNG Tou NPoyPAUUATOG,.

// used for global variables

// and function names

extern float x;

// used for local variables in functions;
// retain their values when the function
// 1is exited

static int i=1;
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Mapdadelyua

#include <iostream>
using namespace std;
int x=1; // global variable

void a(void)
{
int x=25; // initialised every time a is called
cout << x << endl;
++x;
cout << x << endl;

void b (void)
{
static x=50; // initialised only the first time
// b is called
cout << x << endl;
++x;
cout << x << endl;}

void c(void)

{
cout << x << endl;
x *x= 10;
cout << x << endl;
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Mapdadelypa (cuvéxela)

int main();

{

int x=5; // local variable to main

cout << x << endl; // prints 5

{ // start new scope
int x=7;

cout << x << endl; // prints 7

cout <<

X << endl; // prints 5

prints
prints
prints
prints
prints
prints

25 and 26
50 and 51
1 and 10
25 and 26
51 and 52
10 and 100
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Auvapikry Karavoury MvAung

Baoikég dlapopég YeTAEU oTamKAG Kal SUVAMIKAG KATAVOUNG UVAUNG :

@ Ta ortamnkd avrikeiyeva eival enwvuues HETARANTEG TIG onoieg xelpilouaoTe
pe dueco Tpodno.
Ta duvapikd avrikeiyeva eival avvuues JETABANTEG TIG onoieg
xelpIlduacTe EUPECA HECW DEIKTWV.

@ Karavour)/AnodEéoueucn oTankwy avTIKEINEVWY Yivetal autéuara and Tov
METAYAWTTIOTN.
Karavour/Anodéopueucn DUVAUIKWY AvTIKEIUEVWY Yivetal pntd and Tov
MEOYPAUUATIOTH) XPNOIUOMOIMVTAG TIG MAPACTAGEIG TWV TEAEOTWY New Kal
delete.
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Karavour| SUVAUIKWY QVTIKEINEVWYV

@ int » p = new int (128);
// int x p; p = new 1int(128);

// allocates unnamed object of type 1int,
// initialises its value to 128,
// and returns its address

@ float » x = new float[100];
// float * x; x = new float[100];

// allocates an array of 100 elements of
// type float, and returns the address of
// the first element x[0]

Anodéopeucn SUVAUIKDV QVTIKEINEVODV
@ delete p; // deletes a single object

@ delete [] x; // deletes an array of objects
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Xelpiopodg Efaipécewv

EZaipeon: opdAua nou urnopei va cupBei kard 1o xpdvo ektéreonc evoqg
NEOYPAUUATOG, M.X. APIBUOdEIKTNG Nivaka eKTOG OpiwV.

Q1 etaipéoelg eyeipovral (throw) and 1o cUcTNUA 1) TOV MEOYPAUUATIOTA Kal
OUAauBdvovrai (catch) xpnolgonolwvTag 1o Aok try — catch.
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Mapdadelyua

#include <iostream>
using namespace std;

int main()
{
int i=0;
int j=0;
cout << " Type in a number > 10 " ;
cin >> i;

try
{
if (1 <= 10)
throw j; // throws an int object with value 0
else
cout << " Number was " << i << endl;
}
catch (int j)
{

cout << " Exception raised " << endl;

try
{
x = new long long int [n];
}
// (...) is the catch-all handler
catch (...)
{
cout << "Out of Memory" << endl;
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Ynep@popTwon LuvapTnoewV

Enimpénel oe nepicodrepeg and pia cuvapTtioEIG va Xxpnaldonolouv 1o ibio
Avoua Je v NpoundBeon ot KABe T€Tola cuvApTNoN €XEl Jia Jovadikn Aiota
NAPAUETPWYV €ite Katd apiBud, eite katd TUNo napap€Tpwy (Mpocoxn: dev
apkei va eival SIapopeTKOG JOVo O TUNOG TIUAG ENICTPOPNG).

// An overloaded set of min() functions

int min (int, int);
int min (const int *x parray, int size);
int min (const char * str);
char min (string);
(

string min(string, string);
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TéMog Evémrag

i nPo A
S EKTAIAEVEH KAl AIA BIOY MAGHEH EZMNA
@@@@ L =] [ - v
YNOYPIEIO NAIAEIAL & BPHIKEYMATAN, NOAITIEMOY & ABAHTIEMOY N
BY NC ND

EvpwnaikfEvwon  EIAIKH YNHPEZIA AIAXEIPIZHE

Evwong

55/59



Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv épyo anotehei Tnv ékdoon 1.0.
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

Copyright Maveniomuio Matpwy, Xprotog ZapoNidykng, 2014. «Texvoloyieg
YAonoinong AlyopiBuwv». ‘Ekdoon: 1.0. Mdrpa 2014, AiaBéciyo and m
SikTuakn dieuBuvon:

https://eclass.upatras.gr/courses/CEID 1084
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv UNKS diariBetal pe Toug Opoug NG adelag xprong Creative Commons
Avapopd, Mn Eunopiki Xprion, ‘Oxi Mapdywya ‘Epya 4.0 [1] A petayevéorepn, Aiebvrig
‘Ekdoon. EEaipouvral Ta autoteAr| €pya TRITWV M.X. pwTtoypadies, diaypAuuara K.A.M., Ta

S0¢e0

[1 ] http://creativecommons.org/licenses/by-nc-nd/4.0

onoia eunepiéxovral oe auto.

Qc Mn Eunopixij opiletal n xpAon:
@ nou dev nepAauBAvel AUECO 1) EUPECO OIKOVOUIKO OPENOG amnd TNV XENon Tou €pyou, Yia
10 dlavopéa Tou €pyou Kal adelodoxo

@ nou dev NepAaPBAvVEl OIKOVOUIKT) CUVAAAAYR wg MpoUndBeon yia Tn Xxprion r npdopacn
oT0 €pyo

@ nou dev npoacropilel oto diavouéa Tou €Pyou Kal adelodOX0 EUUETO OIKOVOUIKO OPENOG
(n.x. dlapnuiocelg) and v NPoBoAr) Tou €pyou oe JIadIKTUAKS TOro

O dikaloUxog unopei va napéxel otov adelodoxo Eexwplot adela va XpnoIJonolei To €pyo yia
€UnopIKN xpron, epdoov autd Tou Nt Bei.
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Alapnon INUEIWUATWV

Onoiadnnore avanapaywyn f dlackeur| Tou UNKOU Ba npénel va
ouunepAapBavel :

@ 10 Inueiwua Avapopds

@ 10 Inueiwua Adeioddtnong

@ TN dNAwoN Alapenong INUEIWPATwY

@ T10 Inueiwua Xpnong ‘Epywv Tpitwv (e@pdoov undpxer) uali ye Toug
OUVOBEUSEVOUG UNEPCUVOECIOUG
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