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-
AvTIKEINEVOOTPEPNC NpoypauPATIONOC

‘Eva vEo TTpOoYypPAUMATIOTIKO JovTEAO (paradigm)
TO OTTOI0 OTNPICETAl OTIC KAQOEIC KAl T
QVTIKEIMEVA.

KAaon: Mia apnpnueEvn ovToTNTA PE
XOPOKTNPIOTIKA (METABANTEC) KAl CUPTTEPIPOPA
(MEBOGDOUCG).

AvTIKeEiuEvo: 'Eva oTiyuioTuTro (Instance) tng
KAQONG TO OTTOIO £XEI MIA KOTAOTOOT (Ol TIMEC TWV

METARBANTWYV) KaIl EKTEAEI EVEPYEIEC (KAAEI TIC
ueEGOOOUC)



-
OpIouOC KAAONC

class MyClass

( AeOUEUPEVEC AECEIC UE KOKKIVO.
private: _
int privateData; AnAwozelg private dedouEVWVY Kal HEBOOWV
int privateMethod() ; dev gival TTPOORACIYA EKTOC TNG KAAONG.

public: . } AnAwoeig public dedopévwy Kal ueBddwyv
\ int publicMethod() ; MpooBacipa eKTOC TS KAAONC.

) ) Default: 6Aa givai private
Mnv EEXVANE TO EPWTNUATIKO!
KaAOG avTIKEINEVOOTPAPNG OXEDIAOUOG:

private data, public methods

int MyClass: :publicMethod ()

{ OpiCel TO namespace TnG KAAong
privateData = 1; OpIoPOG HEBODWV.

* * A
/* more code here */ Méoa oTo namespace NG KAGong

Ol METAPBANTEG MEAN Eival TTPOOBACIUES



-
[Tapadelyua KAAoncg

#include <cstdio>
using namespace std;

class Human {
private:
int height;
int age;

public:
void Ages() ;
void IsBorn() ;
void Grows (int inc);

};

void Human: :Ages () {
age += 1;
}

void Human: :IsBorn() {
height = 40;
age = 0;

}

void Human: :Grows (int inc) {
height += inc;
}




AVTIKEINEVA

int main()

{
MyClass myClassInstance; } OpIopog TOU AVTIKEINEVOU

myClassInstance.publicMethod () ;} KAAon Tng public yebodou.

int main()

{
Human peter;
peter.IsBorn() ;
peter.Ages () ;
peter.Grows (10) ;



[T1AeovekTNpOTA

To AVTIKEINEVOOTPEPEC UOVTEAO AVTIOTOIXEI
KOAUTEPQ JE TOV TPOTTO TTOU BAETTOUUE TOV KOOUO.

O KWOIKOC TTOU TTAPAYETAI €ival TTIO EUKOAO va
OlaaoTei Kal va Katavonoki.

Encapsulation kai data hiding

- Ta dedopEva Kal Ol oUVAPTAOEIC TTOU Ta aAAalouv
oMadoTToIoUVTal HECA OTNV KAAQON.

- ['lo eUKoANn ouvTPNON TOU KWOIKA.
KAnpovouIKoTNTa

- lepapxia KAGoewyv TTOU polpalovTal XapaKTNPIOTIKA.
[110 EUKOAN €TTOVOXPNOIKOTTOINCN TOU KWOIKA.



-
AoKnon

O@ENOUUE VA PTIACOUUE EVA «TTAIXViOI» TO OTTOIO
KAVEI TO £CNG:
- '/Exoupe duo auToKivnTa TTOU CEKIVAVE ATTO TO onpeEio O

TNG €UBEIAc Kal Tuxaia TTAVW OTIC TIMEG TWV OKEPAIWV.
2.€ KAB¢e Kivnon dIaAEyouv Tuxaia va TTave aploTepd, 0eCIq, ) va
MEiIVouv OTO idI0 oneio.

- To TTaixvidl ctauatdsl otav Ta OUO aUTOoKIvNTa

OUYKPOUOTOUV.



#include <iostream>

{

int collision = 0;
int counter = 0;

// ApXL.Komoi(non OUTOKLVAT®V

while('collision) {
// Ta autokRivnTa PETAKLVOUVTIAL
// check for collision
counter ++;

cout << "Cars collided after " << counter <<" moves"
// t10nwoe tnv 0éon 1n¢ OUYKPOUOTC



Class Car

class Car

{

private:
int pos;

public:
void InitializePosition() ;
void Move() ;
int GetPosition|() ;

};



Methods

void Car::InitializePosition()
{

_pos = 0;
}

#include <cmath>

_ #include <cstdlib>
void Car: :Move ()

{

_pos += floor((double(rand())/RAND MAX)*3)-1;
}

int Car: :GetPosition ()

{

return'_pos;

}



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{
int collision = 0;
int counter = 0;

// ApX|.Komoinon QUTOKLVATWV

while ('collision) {
// Ta QUTORI(VITA HETAKLVOUVTAL
// check for collision
counter ++;

cout << "Cars collided after " << counter <<" moves"
// 1Unwce tnv Oéon 1n¢ oUyKRpouon¢g



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{
int collision =
int counter = 0;
Car carX;
Car caryY;

0;

// ApX|.Komoinon QUTOKRLVATWV

while ('collision) {
// Ta QUTORI(VITA HETAKLVOUVTAL
// check for collision
counter ++;

cout << "Cars collided after " << counter <<" moves"
// tUnwce tnv O6éon 1n¢ oUyKRpouoncg



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()
{
int collision = 0;
int counter = 0;
Car carX;

Car caryY;

carX.InitializePosition() ;
carY.InitializePosition() ;

while ('collision) {
// Ta QUTORI(VITA HETAKLVOUVTAL
// check for collision
counter ++;

cout << "Cars collided after " << counter <<" moves"
// 1tUnwce tnv Oéon 1n¢ oUyKRpouon¢



#include
#include
#include

/* Car class definition, method definitions */

int main ()

{
int collision =
int counter = 0;
Car carX;
Car caryY;

0;

carX.InitializePosition() ;
carY.InitializePosition() ;

while ('collision) {
carX.Move () ;
carY.Move() ;
collision = (carX.GetPosition() == carY.GetPosition())
counter ++;

cout << "Cars collided after " << counter <<" moves"
// 1tUnwce tnv Oéon 1n¢ oUyKRpouon¢g



#include
#include
#include

/* Car class definition, method definitions */

int main ()

{
int collision =
int counter = 0;
Car carX;
Car caryY;

0;

carX.InitializePosition() ;
carY.InitializePosition() ;

while ('collision) {
carX.Move () ;
carY.Move () ;
collision = (carX.GetPosition() == carY.GetPosition())
counter ++;

cout << "Cars collided after " << counter <<" moves "
<< “at position “ << carX.GetPosition() << endl;



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{

int collision = 0;
int counter = 0;
Car carX;

Car caryY;

carX.InitializePosition() ;
carY.InitializePosition() ;

while ('collision) {
carX.Move () ;
carY .Move() ;

counter ++;

cout << "Cars collided after " << counter <<" moves
<< “at position “ << carX.GetPosition() << endl;




Class Car

class Car

{

private:
int pos;

public:
void InitializePosition() ;
void Move() ;
int GetPosition|() ;
int Collide (Car)



int Car::Collide (Car other)
{

return (_pos == other.GetPosition());



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{
int collision =
int counter = 0;
Car carX;
Car caryY;

0;

carX.InitializePosition() ;
carY.InitializePosition() ;

while ('collision) {
carX.Move () ;
carY.Move () ;
collision = carX.Collide (caryY);
counter ++;

cout << "Cars collided after " << counter <<" moves "
<< “at position “ << carX.GetPosition() << endl;



-
AoKnon

EKTOC a1TO T QUTOKIVNTA €XOUUE KAl Mia vApKN, N
OTToIia EP@avICeETal O€ TUXAIO onUEia OTO dlACTNUO
['5’5]

To TTaIxVvidl TEAEIWVEI €ITE OTAV OUYKPOUOTOUV TA
OxXNMUaTA, N OTAV KATTOIO ATTO QUTA EVEPYOTTOINCEI
TN vApPKN.

Ti véeg KAAOEIG XpEIalOUaOTE VO OPIOOUME?



class Mine

! ivate: Class Mine

int _pos;

public:
void Activate() ;
int GetPosition|() ;

};

void Mine: :Activate()

{
_pos

_pos
}

floor ((double (rand()) /RAND MAX)*11)-5;
floor ((double (rand()) /RAND MAX)*11)-5;

int Mine: :GetPosition()

{

return';pos;

}



Class Car

class Car

{

private:
int pos;

public:
void InitializePosition() ;
void Move() ;
int GetPosition() ;
int Collide (Car)
int Detonate (Mine) ;



int Car: :Detonate (Mine someMine)

{

return (_pos == someMine.GetPosition())



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{
int collision = 0;
int explosion = 0;
int counter = 0;
Car carX;
Car caryY;
Mine randomMine;

carX.InitializePosition();
carY.InitializePosition()

while('collision && !explosion) {
carX.Move () ;
carY.Move () ;
randomMine.Activate() ;
collision = carX.Collide (carY) ;
explosion = carX.detonate (randomMine) || carY.detonate (randomMine) ;
counter ++;
}
if (collision) {
cout << "Cars collided after " << counter <<" moves “
<< “at position “ << carX.GetPosition() << endl;
}
if (explosion) {
cout << “Mine exploded after “ << counter << ™ moves, “
<< “at position “ << randomMine.GetPosition() << endl;



C KAI C++
OMOIOTHTEZ KAl
AIAGOPEZ

XapaKTnNEIoTIKA TG C++




EI2OAO2/E=OAO2




-
Eicodoc¢ / 'Ecodoc dedopEvwv

//A Simple C++ program
#include <iostream>
using namespace std;

main () {
cout << “Hello world!'\n”;

}

locoduvaua:
cout << “Hello” << “world!'\n”;



Eicodoc / 'Ecodoc 0edouEVWV

21N C n eyypagn otnv 0Bovn Kal n avayvwaon
QTTO TO TTANKTPOAQVIO VIVETAI JE TA AEYOHEVA
peuparta (streams).

« stdin, stdout

O BEAoupe va EKTUTTWOOUHE 0TV 080vN e
printf TTEPVA ATTO TO stdout KAl €V OUVEXEIQ

MECW TOU AEITOUPYIKOU ep@avileTal aTnv 00ovn

O1 6€Aoupe va dlaBacoupe TTEpva aTro TO
TTANKTPOAOYIO HETW TOU AEITOUPYIKOU OTO stdin

Kal ev ouvexeia 1o dlaBalouue Ye scant.

printf (“%d”, i); <=> fprintf(stdout, “%d”, 1i);
scanf (“%d”, &i); <=> fscanf(stdin, “%d”, &i);



-
Eicodoc / 'Ecodoc dedouEVWV

2Tn C++ 1oxUel OTI Kal aTtnVv C, aAAQ TTEPAV TWV
YVWOTWYV OUVOPTNOEWYV £10000U £COO0U
UTTAPXOUV TTIO EUEAIKTOI TPOTTOI.

Ta peupaTa TTOU AVTIOTOIXOUV OTa stdout,
stdin €Ivdl TA cout KAl cin.

- Ta stdin, stdout givai struct FILE *

- Tacin, cout civalavrikeiyeva TUTTOU istream
KOl ostream AVTIOTOIXO KaI TTPOCPEPOUV KAl
OUVOPTAOEIC TTOU JITTOPW VA KOAEOW O€ aUTda.

QVTi YIQ OUVOPTAOEIC OTTWCG oI printf, fprintf, scanf,
fscanf Exoupe TOUC TEAEOTEC <<, >> TTOU €10AYOUV

OedopEVA OTO cout KAl ECAyouv OEOOUEVA ATTO TO
cin



-
Eicodoc¢ / 'Ecodoc dedopevwyv

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

int 1i;

cin >> 1i;
float £;

cin >> £;

char c;

cin >> c;

char buf[100];
cin >> buf;

cin >> i >> £ >> buf;



-
Eicodoc¢ / 'Ecodoc dedopEvwv

#include <iostream>
using namespace std;

int main() {
int 1i;
cin >> 1i;

cout < "1 = ";
cout << i;
cout << "\n";

float £;
cin >> f£;

cout < "f = ";
cout < f;
cout << "\n";



-
Eicodoc¢ / 'Ecodoc dedopEvwv

#include <iostream>
using namespace std;

int main () {
int 1i;
float £;

cin >> i >> f£;
cout << "1i "KL 1 << "\n"
<L "f "< £ << "\n" ;



-
Eicodoc¢ / 'Ecodoc dedopEvwv

#include <iostream>
using namespace std;

int main () {
int 1i;
float £;

cin >> i >> f£;
cout << "1i " KL 1 <K<K endl
<L "f " KL f << endl ;

Xeipioteg (manipulators): eVTOAEC TTPOG TO pEUMA £EOO0U

O XeIp1oTN¢ endl €X&l TO idIO ATTOTEAEOUA PE TOV XAPAKTAPOA \n
[TpokaAei Opwce kal ekkEvwon (flush) Tou output buffer.



-
O XeIpIoTAC setw

XpNOoIJOoTTOoIEiTAl VIO VO KaBopioel TO TTAATOC TNG
£CO00U.
- H oTtoixion yivetral ota decia

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

int main () {
cout << “":” <K< setw(1l0) << “alpha" << endl
<< V"7 K<L setw(1l0) << “beta" << endl
<< "7 K< setw(1l0) << “gamma” << endl;

alpha
beta
gamma



BA2IKOI TYTIOI,
METABAHTEX




Booikoi TUTTO!I

int xInt; //4 bytes (omévia 2)
short int xShortInt; //2 bytes
long int xLong; //4 bytes
float xFloat; //4 bytes
double xDouble; //8 bytes
char xChar; //1 byte
bool boolX; //1 byte

boolX = true; boolX = false;

O1 yetaBAnTEC TUTTOU bool gival BOAIKEC yia va CeXwPICOUUE TIC AOYIKEC METAPRANTEC.
Katd 1a aAAG cupTTEPIPEPOVTAI OKPIBWGS OTTWC TTPIV.



Class Car

class Car

{

private:
int pos;

public:
void InitializePosition() ;
void Move() ;
int GetPosition|() ;
bool Collide (Car)
bool Detonate (Mine) ;



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main ()

{
bool collision =
bool explosion = 0;
int counter = 0;
Car carX;
Car caryY;
Mine randomMine;

|
o

carX.InitializePosition();
carY.InitializePosition()

while('collision && !explosion) {
carX.Move () ;
carY.Move () ;
randomMine.Activate() ;
collision = carX.Collide (carY) ;
explosion = carX.detonate (randomMine) || carY.detonate (randomMine) ;
counter ++;
}
if (collision) {
cout << "Cars collided after " << counter <<" moves “
<< “at position “ << carX.GetPosition() << endl;
}
if (explosion) {
cout << “Mine exploded after “ << counter << ™ moves, “
<< “at position “ << randomMine.GetPosition() << endl;



-
[Tivakeg

Integers
int dataArray([3];

C Strings

#include <cstring>

char firstName[6];

main () {
cin >> firstName; // get the string from input
strcpy (firstName, “eddie”); // copy a value
cout << firstName; // output string



-
AnAwoeic MetaBAnTwyv

21N C++ ONAWOEIG PETABANTWY PTTOPOUV VO
yivouv tTavToU Kal OX1 HOVO OTNnV apxn Kabe
ouvapTnong, cudTtrepIAapBavopévne Tng main()

int main () {
int x, y, z;
if(..) {..}

/] ... :
float £;

}

BOAIKO yiaTi uttopEic va ONAWOCEIC pia JETABANTN
OTav TNV Xpeialeoal



#include <iostream>
#include <cmath>
#include <cstdlib>

/* Car class definition, method definitions */

int main()

{
Car carX;
carX.InitializePosition();
Car caryY;
carY.InitializePosition();
Mine randomMine;

bool collision = 0;
bool explosion = 0;
int counter = 0;
while('collision && !explosion) {
carX.Move () ;
carY.Move () ;
randomMine.Activate() ;
collision = carX.Collide (carY) ;
explosion = carX.detonate (randomMine) || carY.detonate (randomMine) ;
counter ++;
}
if (collision) {
cout << "Cars collided after " << counter <<" moves “
<< “at position “ << carX.GetPosition() << endl;
}
if (explosion) {
cout << “Mine exploded after “ << counter << ™ moves, “
<< “at position “ << randomMine.GetPosition() << endl;



ANAWOEIC TOTTIKWYV JETABANTWYV TTAVTOU

- EmiTpenovTal dnAwoeig HeTaBANTWY NavTou peoa
OTO NPOoypapua.
void £ ()
{
int x = 0;
cout << x;
int y =x + 1;
cout << y;
for (int i=1; i < y; i++) {
cout << 1;

}




-
ApxikoTroinon MetapBANTwvY

int counter (0) ; //equiv. to: int counter=0;
int myArray[4] = {1,2,3,4}; //equiv. to:
myArray[0] = 1; //we start from O

myArray[l] = 2;

//could also say

int myArray[] = {1,2,3,4}; // creates a table of size 4
int myArray[10] = {1,2,3,4};

// creates a table of size 10 and fills the rest with Os

//size: 6, length: 6 —-remember the last ‘\0’

char firstName[] = “eddie”;
//size: 50, length: 6
char name[50] = “eddie”;

strcpy (name, “eddie vedder”); // fits in there




e
[ToAudlaoTaTol [ivakec

int myMatrix[2] [4];

int myMatrix[2] [4] = {
{1121314} 14
{5,6,7,8}

};



-
const

main () {
int const SIZE = 20;

//can be used to initialize an array
char buffer[SIZE];

SIZE = 8; //will NOT work -
// const variables do NOT change



Ala@opeg const kail #define

= To #define cival ¢ opliopou global opiouoc,
EVW TO const €£XEl OIKO TOU Scope.

= H ouvTtakTiK) 0pB4oTNTA pIag dNAWONC const
EAEYXETAI AUECWC, EVW YIA TO #define UOVO
agou vivel n avrikataoTtaon. To otrolo AdBo¢

EMPAVICETAI OTN YPAUUN TOU TTPOYPANMATOC
Kal Ox1 oTn ONAwaonN Tou #define.



BA2IKEZ ENTOAEX




.
Eviohq if ... else ...

if (condition) {

Statement; AoyiKol TeEAESTES Y10 oVVOETES SVVONKEC:
} OR: ((condl) | | (cond2))
else { AND: ((condl) &&(cond2))
statement; NOT: ! (condl)
}

IIpocoy:

vs. ==

Eival kaAd va XpnoIJOTIOIEITE TTAvVTa { } aKOMN Kal yia dia JOvo eVTOAR




-
EvroAr Switch

switch (condition) {

case constantl: Ipocoyn: ov Topainedei To break,
statement; exteAelTol 1| ETOUEVT) EVIOAN!
break; Aev 10 mapaieinoope mwoté!!!
case constant2:
T k el & . lock
statement : 0 kfre? noc Pyalet E€m amd to block oto
01010 E1UAGCTE.
break;
default:
statement;

To default koAVnTEL TNV TEPIMTTMOON TOL
YAVOLLLE KATTO10 CaSe

break;




EvtoAéc Bpodyxwyv (Loop Statements)

while (condition) {
statement;

}
for (declaration-initialization; condition; iteration) {

statement;

}

//Example of counting...

for (int i=0; i<5; i++){ //runs 5 times
cout << i*5+3;

}



e
break Kdl continue

XpNnoiga yia tov €Aeyxo pong oe loops.

// 100 iterations or a collision/explosion
for(int i = 0; 1 < 100; i++){

carX.Move () ;

carY.Move () ;

randomMine.Activate() ;

collision = carX.Collide (carY) ;

explosion = carX.detonate (randomMine)

| | carY.detonate (randomMine) ;
counter ++;
if (collision || explosion) {
break;
}
}

// cout << i; will give an error



break Kdl continue

AyvoOnoe OUYKPOUOEIC 1] EKPNEEIC TTOU YivovTal oTo onueio 0

while(!'collision && !explosion) {
carX.Move () ;
carY.Move () ;
if (carX.GetPosition () == | | carX.GetPosition() == 0){
continue;
}
randomMine.Activate() ;
collision = carX.Collide (carY) ;
explosion = carX.detonate (randomMine)
| | carY.detonate (randomMine) ;
counter ++;



break Kdl continue

TUTTWOE JOVO TOUG apIBuOUC TTou dev dlalpouvTal JE TO 3

for (int 1 = 0; 1 < 10; 1 ++){
if (i%3 == 0){
continue;

}

cout << 1i;



2YNAPTH2EI2
NAMESPACES




2. UVAPTNOEIC

#include <iostream>

using namespace std; .
AnAwon ZuvapTtnong

float triangleArea (float width, float height);

main () {

float area = triangleArea (1.0, 2.0);

cout << '"The area of the triangle is " << area;
} OpiouaTta Zuvaptnong

float triangleArea(float width, float height) {
float area; // local
area = width * height / 2.0;

return area;
EmoTtpe@ouevn TIA Zuvaptnong



Xwpol ovoudtwyv (Namespaces)

[ToAAEG popeg oTn C @TIAXVOUPE CUVOPTAOEIC TWVY OTIoIWY Ta
ovOuaTa €PXOVTAlI O OUYKPOUQTN ME ETOINEC OUVAPTAOEIC TNG
YAWoOoag

Oav OTTOTEAEONA EXOUME AABN peTA@pPacnG TTou Oev €EnyouvTal
EUKOAQ. ..

KAl KOOTOG €1TIOIOPOWONG Tou KWwdIKA

Eva mpdypappa ptropei va ouvBeTEl KWOIKO ATTO dUO N
TEPICOOTEPO  ATOPA  TTOU  UTTOPEI  va  XPNOIKOTTOIOUV
OUVWVUUEG OUVAPTNOEIG N K)\aoalg

oav anoTeAeopa nNAAl pnopei va €Xoupe AABn peTadgppaocng
TOU OUVOAIKOU KwOIKA

oTn C++ UTTAPXEI O PNXaviopog namespace TTOU UTTOPEi va
XPNOIMOTIOINDEI yIa TNV ATTOQPUYI CUYKPOUTEWY

namespace X {



-
[Tapaodeiyua

2TO ap¥eEio util.h Exoupe KATTOIEC XPNOIMES
OUVOAPTAOCEIC TTOU TTIPAME ATTO KATTOIOV AAAOV.

float squareArea(float length) {
return (length*length) ;

int £() {return 1973}




-
[Tapadeiyua (OuveEXEIQ)

#include <iostream>
#include “util.h”

//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km

float squareArea(float length) { _

return (length*length / 2.59);
}  error: redefinition of float squareArea(fioat)”
main () {

cout << “English(sqr ml)" << squareArea(2.0);
cout << £();



-
[Tapadeiyua (OuveEXEIQ)

#include <iostream>
#include “util.h”

//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km

float squareAreaMiles (float length) {
return (length*length / 2.59);

} Oxi koA AUON, TTEpBEpévOg KUXBKaG, TBava Aden
main () {

cout << “English(sqr ml)" << squareAreaMiles(2.0) ;
cout << £();



-
[Tapaodeiyua

2TO ap¥eEio util.h Exoupe KATTOIEC XPNOIMES
OUVOAPTAOCEIC TTOU TTIPAME ATTO KATTOIOV AAAOV.

namespace PublicUtils

float squareArea (float length) {
return (length*length) ;

int £() {return 1973}




-
[Tapadeiyua (ouveEXEla)

#include <iostream>
#include “util.h"

namespace Local({
//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km

float squareArea (float length) {
return (length*length / 2.59);

}

main () {
cout << “English (sqr ml)" << Local: :squareArea(2.0);
cout << PublicUtils::£();



-
[Mapadeiyua (Cuvexeia)

#include <iostream>
#include “util.h"

namespace Local({
//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km

float squareArea (float length) {
return (length*length / 2.59);

}

using namespace Local;

main () {
cout << “English (sgqr ml)" << squareArea(2.0);
cout << PublicUtils::£();



-
[Tapadeiyua (CUVEXEID)

#include <iostream>
#include “util.h"

namespace Local({
//1 square mile is 2.59 square km
//the following function returns square miles

//whereas length is in km
float squareArea (float length) {
return (length*length / 2.59);

}

using namespace Local;
main () {
cout << “English (sqr ml) " << squareArea(2.0) ;
cout << "“Normal (sqr klm) "
<< PublicUtils: :sqaureArea(2.0);
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To std namespace

MnopeiTe va dONAWVETE TO std hamespace:
#include <iostream>

using namespace std;

yia va Pn xpelaleral va 1o YPAPpETE CUVEXEIA, NX
std: :cout << ...

Av Kal KAnolol JETapPAoTEC TO KAVOUV auTOMaTAa...



AEIKTES (POINTERS)
ANA®OPES (REFERENCES)
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AcikTec (Pointers)

- AgiKTNG €ival yia JeTaBANTA oTNV OTToia ATTOBNKEUOUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt;

int *aPtr;

aPtr = & anInt;
anInt = 10;

*aPtr = 15;
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

Mvrun
int anlInt; 0x1000
. 0x1001
int *aPtr;

0x1002
aPtr = & anInt;

0x1003
anInt = 10; 0x1004
*aPtr = 15; Ox1005

0x1006

0x1007
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt; > | 0x1000 anInt
: 0x1001
int *aPtr;
0x1002
aPtr = & anInt;
0x1003
anInt = 10; 0x1004
xabPtr = 15: 0x1005
0x1006

0x1007
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt; 0x1000 anInt
0x1001

int *aPtr;
\ 0x1002
aPtr = & anlnt; \Ox1003

10; 0x1004

aPtr

anInt

*aPtr = 15; 0x1005

0x1006

0x1007
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt; 0x1000 anInt
) 0x1001
int *aPtr;

0x1002

aPtr = & anlInt;
0x1003 0x1000 | aPtr

10; 0x1004

anInt

*aPtr = 15; 0x1005

0x1006

0x1007
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt; 0x1000 10 anInt
) 0x1001
int *aPtr;

0x1002

aPtr = & anlInt;
0x1003 0x1000 | aPtr

10; 0x1004

anInt

*aPtr = 15; 0x1005

0x1006

0x1007
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AcikTec (Pointers)

AgiKTNG €ival pia HETABANT OTNV OTToIa ATTOONKEUOUUE TN
d1eUOuvon pIag AAANG PETABANTAG.

int anInt; 0x1000 15 anInt
) 0x1001
int *aPtr;

0x1002

aPtr = & anlInt;
0x1003 0x1000 | aPtr

10; 0x1004

anInt

*aPtr = 15; 0x1005

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(sizeof (int)) ; 0x1001

*aPtr = 15; 0x1002

0x1003

0x1004

0x1005

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(sizeof (int)) ; 0x1001

*aPtr = 15; 0x1002

0x1003 | oxo0000 | aPtr
0x1004

0x1005

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000
aPtr = (int *)malloc(sizeof (int)) ; 0x1001 6\
*aPtr = 15; 0x1002

0x1003 | ox1000 | aPtr
0x1004

0x1005

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000 15
aPtr = (int *)malloc(sizeof (int)) ; 0x1001 (.\
*aPtr = 15; 0x1002

0x1003 | ox1000 | aPtr
0x1004

0x1005

0x1006

0x1007




AcikTeC — Acopeuon Mvuncg

int *aPtr =

null;

0x1000

15

0x1001

0x1002

aPtr = (int *)malloc(sizeof(int));
*aPtr = 15;
21N C++

0x1003

0x1000

abPtr

0x1004

int *aPtr =

*aPtr = 15;

new int;

0x1005

0x1006

0x1007
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AgikTeG — ATTooEoeEUONn Mvung

int *aPtr = null; 0x1000 15
aPtr = (int *)malloc(sizeof (int)) ; 0x1001
*aPtr = 15; 0x1002
free (aPtr) ; 0x1003 | 0x0000 |aPtr
0x1004
0x1005
0x1006
0x1007
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AgikTeG — ATTooEoeEUONn Mvung

1 *aP = 11;
int *aPtr nu 0x1000 15
aPtr = (int *)malloc(sizeof (int)) ; 0x1001
*aPtr = 15; 0x1002
free (aPtr) ; 0x1003 | ox0000 | aPtr
0x1004
21N C++
0x1005
int *aPtr = new int;
0x1006
*aPtr = 15;
0x1007

delete aPtr;




-
AcIkTeC — ATToOEoeuon Mvnung

aPtr = (int *)malloc(sizeof (int)) ; 0x1001

*aPtr = 15; 0x1002
int *bPtr = aPtr; 0x1003 | ox0000 | aPtr
0x1004

free (aPtr) ;

0x1005 | ox1000 | bPtr

[MNpoooxn! H 8éon TNG pvAPNG OTNV oTToia £0IVE 0x1006
N METABANTA aPtr utropei va cuvexioel va €xel TNV
TIuA 15, kai av Katrolog aANog deikTng (bPtr) £deixve 0x1007
o€ auTh TN B€on va @aivetal OTI JTTOPEITE va TN
olaBdoeTe. H B€on pvAung dev gival d1aBEaiun Opwg
Kal 6a TTpoKaAéoel TTPpoBAAATA, TO TTIO TTI6AVO
segmentation fault.
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(3*sizeof (int)); 0x1001

*aPtr = 15; 0x1002
* (aPtr + 2) =17; 0x1003 | 0x1005 | aPtr
free (aPtr) 0x1004

0x1005

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(3*sizeof (int)) ; 0x1001

*aPtr = 15; < aPtr[0] = 15; 0x1002
* (aPtr + 2) =17; Ox1003 | 0x1005 | aPtr
free (aPtr) 0x1004

0x1005 15

0x1006

0x1007
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(3*sizeof (int)) ; 0x1001

*aPtr = 15; < aPtr[0] = 15; 0x1002
* (aPtr + 2) =17; & aPtr[2] = 17; 0x1003 | 0x1005 |aPtr
free (aPtr) 0x1004

0x1005 15

0x1006

0x1007 17
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(3*sizeof (int)) ; 0x1001

*aPtr = 15; < aPtr[0] = 15; 0x1002
* (aPtr + 2) =17; & aPtr[2] = 17; 0x1003 | 0x0000 |aPtr
free (aPtr) 0x1004

0x1005 15

0x1006

0x1007 17
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AcikTeC — Acopeuon Mvuncg

int *aPtr = null; 0x1000

aPtr = (int *)malloc(3*sizeof (int)) ; 0x1001

*aPtr = 15; < aPtr[0] = 15; 0x1002

* (aPtr + 2) =17; <& aPtr[2] = 17; 0x1003 | ox0000 |aPtr
free (aPtr) 0x1004

STR G-+ 0x1005 15

int *aPtr = new int[3]; 0x1006

*aPtr = 15; 0x1007 17

*(aPtr + 2) =17;

delete [] aPtr;
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Avapopsc (References)

Mia avagpopd o€ yia hJetaBAnTn €ival cav Eva
OUVWVUMO YIa TN METABANTN.

[Mpoooyxn: AEN TtTpokKeiTal yia pointers (av Kal
UTTAPXEI MIO OXEON METAEU TWV OUO)

‘ETO1 dnAWVouuE
AVAQPOPEC

KaTa TN dNAwaon
mTpETTel NANTA va
KaBopiloupue TN
LWETAPBANTA TNC OTTOIAC
gival ouvwvuua

int myInt;

int &myRef = myInt;

H evToAn:
int &wrongRef;

Ba dwaoel compile error!



-
Avapopsc (References)

Ot1av dnAwvoupe pia JeTaBAnTrh, autod onuaivel 0TI TNG
TTAPAXWPOUME KATTOIO XWPEO OTN PVAMN KAl Eva OVoua
OTO XWPO aUTO
OT1av dnAwvoupue pia ava@opd o€ yia JeTaBAnTA,
gival oav va OiVOUNE TTapaTTavw aTro £va ovVOuaTd
OTO OUYKEKPIMEVO XWPEO OTN PVAMN.
O1 TTapaKATW EVTOAEC €ival I00OUVAUEG:

myInt++;

myRef++;
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Ava@popeC

?7
int myInt; myInt
Int 4 4
nysnE = A myInt

int &myRef = myInt; 4
myInt




TI KpuBouv o1 avapopEC

int myInt = 5;
int &myRef = myInt,——int * const myRef p = &myInt;

myInt = 8; » myInt = 8;
» *myRef p = 7;

I
<

myRef
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TI KpUBOUV Ol AVOPOPEC

#include <iostream> #include <iostream>
main () { main () {

int a = 1; int a = 1;

int b = 3; int b = 3;

inté& refA = a; » int * const refA p = &a;
cout << refA << endl; —p cout << *refA;p << endl;
cout << a << endl; cout << a << endl;

refA = b; » *refA p = b;

cout << a << endl; cout << a << endl;



2.WOoTO N AaBoc?

main () {
int x =

1;

Il ZwoTo.

int *p = new int; [/ ZwoTo. Opilel Eva véo OeikTn o€ int, Kal OECUEUEI VAN VI QUTOV.

P = X;
*p:x;

P = &x;

int *p2;
int *q = x;
int &a;

int &b = p;
int &c = x;
int* &d = p;
cout << *¢c;
cout <K< c¢;
cout << *d;

Il N\aBog! To x gival int kail Ox1 pointer o€ int

Il ZwoTd. H d1elBuvaon oTnv otToia dgixvel 0 p TTaipvel TRV TIUN Tou X, 1.

Il O p e€akoAouBei va deixvel oTnv B€on uvAPNG TTOU OEOUEVCANE APXIKA

Il Zwotd. O pointer p Twpa deixvel oTnv dlEUBUvVOoN TOU X

Il Zwotd. Oplopdg pointer o€ int. Agv xpeldleTal apxIKoTroinon. Asv UTTAPXEl
/[ TTPOBANPA TTOU 0 OPICHOC €ival OTN HEON TOU KWAIKA Kal X1 aTnv apxh.

Il N\aBoc¢! Ze auTtd To onueio opidoupe Tov OEIKTN q KAl TTPETTEI €ITE VA

/[ deopeUOOUPE YUVAMN, €iTE va TOU avaBEoouue pia dielBuvon.

Il A\aBog! AfAwon ava@opdg Xwpic apXIKoTToinan Kal ouvOoean PE METABANTA.
Il N\aBoc¢! H avagopa cival TUTTou int Kal TNV ouvO£oue Pe OEiKTn o€ int.

Il >woT6. H avapopd ¢ ouvoEBNKe e TNV METABANTA X.

Il >woT6. H avagopd TUTTou pointer o€ int ouvdEeTal Je Eva pointer og int.

Il N\aBoc! To idlo oav va {ntaue *x. To x dgv gival pointer.

Il 2woT6. Oa TUTTWOEI N TIPN Tou X.

Il 2woT6. Oa TUTTwOE To TTEPIEXOPEVO NG dIEUBUVONG TTou dOEiXVEl O pointer p.
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[Tou XpNoIPYEUOUV?

O1 dnAwoeic avapopwV nou naiouv To POAO CUVOWVUL®WYV HIAG
METABANTNCG O€ €va npoypappa Oev exouv NOAU PJEYAAN XpNOILOTNTA
onwc To id10 1oXUEl Yia TIC ONAWOEIC OEIKTWYV NOU TonobeTouvTal OF
Kanola unapyxouoa PeTaBAnTn

int x = 10;

int *x;p = &xX;

eKei TToU BonBouv dpacTIKA TOCO Ol OEIKTEC OO0 Kal Ol aVAPOPEC Eival O€
OUVAPTNOEIC OTO TTEQACHA TTOPAMETPWY OI0 AVAPOPAC.

2TNV TTEPITITWON TTOU XPNOIMOTTIOINCOUNE AVAPOPEC OOV OPIOUATA OE
OUVAPTNOEIC TO TTEQAC O OI0 OVaQOPAC VIVETAI OKOPO TTIO OTTAO.



