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C++

[MEpacua TTAPAUETPWY, CUVAPTNOEIC
O0uNONC Kal aTTodopNoNG
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Ava@popec

int main|()

{
int x = 2;
int &y = x;
int &z = y;

int main|()

{
int x = 2;
int &y
int &z = x;

I
]

int main()

{

int x = 2;

int const *Ref y =
int const *Ref_z =

0x1000 5

0x1001

0x1002 0x1000

0x1003 0x1000

&X;
& (*Ref y);

Ref_y

Ref_z



[lEpaoua TTOPAUETPWV

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

{
char x[100];

strcpy(x, "this");

char y[100];

strcpy(y , "that");

cout <K x << " " <K y << endl;
// swap the strings

cout <K x << " " <K y << endl;



[1Epaoua TTAPAPETPWV

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

void mySwap (char *x, char *y)

{
char z[100];

int main|() strepy(z,y)
strcpy(x,2z) ;

char *x = new char[100];
strcpy(x, "this");

char *y = new char[100];
strcpy(y , "that");

cout <K x << " " KK y << endl;
mySwap (x,y) ;

cout <K x << " " <K<K y << endl;




[lEpaoua TTOPAUETPWV

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

void mySwap (int &x, int &y)

int z = x;
int main() =Y
{ y = =
int x = 5; }
int y = 10;
cout <K x << " " KK y << endl;

mySwap (x,Vy) ;
cout <K x <K " " KK y << endl;




[1Epaoua TTAPAPETPWV

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

void mySwap (char *x, char *y)

{

char *z;
int main|() 2= %
{ Sy
char *x = new char[100]; y = %
strepy (x, "this"); cout <<x < " " K< y << endl,
char *y = new char[100]; b
strcpy(y , "that"); Ti1 €¢odo Ba mapoupe?
cout <K x << " " <K y << endl; .
mySwap (x,y) ; this thét
cout << x << " " << y << endl; that this
} this that

O d¢ikTn¢ TTEPVIETAI BIA TIMAG!



[1Epaoua TTAPAPETPWV

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

void mySwap (char *&x, char *&y)

{

char *z;
int main() z2 = x/
X =y,
{ - 5.
char *x = new char[100]; 4 ’
cout <<x <K " " << y << end],;

strcpy(x, "this");

char *y = new char[100];
strcpy(y , "that");

cout <K x << " " KK y << endl;

mySwap (x,y) ;
cout <K x << " " <K<K y << endl;




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

class myString
{
private:
char s[100];
public:
char *GetString() ;
void SetString(char const ¥*);
// Swap ?°?
}s;

char * myString: :GetString()
{

return s;

}

void myString: :SetString(char const *sNew)
{
strcpy(s,sNew) ; //missing checks!

}

int main () {
myString mS1, mS2;
mS1.SetString ("this") ;
mS2 .SetString ("that") ;
cout << mS1.GetString() << " " << mS2.GetString() << endl;



class myString void myString: :Swap (myString &other)
{ {
private: char t[100];

char s[100]; char *o= other.GetString() ;
public: strcpy(t,o0) ;

char *GetString() ; other.SetString(s) ;

void SetString(char const *); strcpy (s, t) ;

void Swap (myString &) ; }

};

int main () {
myString mS1, mS2;
mS1l.SetString("this") ;
mS2.SetString("that") ;
cout << mS1l.GetString() << " " << mS2.GetString() << endl;
mS1.Swap (mS2) ;

cout << mS1l.GetString() << " " << mS2.GetString() << endl;



class myString

{

private:
char s[100];
public:
char *GetString() ;
void operator = (char const ¥*);
};
void myString: :operator = (char const *sNew)

{
strcpy (s, sNew) ;

int main() {
myString mS1, mS2;
mS1l = "this";
mS2 = "that";
cout << mS1l.GetString() << " " << mS2.GetString() << endl;



#include <iostream>

using namespace std;

class Array{
private:

int _array[SIZE];
public:

int &operator [] (int 1)

{
if (i < 0|| i >= SIZE){

cout << "illegal access\n"; int main() {

exit (1) ; Array A;
} A[10] = 1000;
return _arrayl[i]; int x = A[10];

} cout << x;
}; }



-
Default TINEC OTO TTEPACUA TTOAPAMETPWV

void £ (int x = 1) ;
void g (int a, int b = 0) {

cout << "a: " < a << " b: " << b << "\n";
}

int main ()

{

£(5);
£()’ Ti output Ba €xoupe?
g(l, 2);
g(5);
}
void £ (int x){ .. //could be (int x =1 )

{
cout << x << endl;

}



-
Default TINEC OTO TTEPACUA TTOAPAMETPWV

void £ (int x = 1) ;
void g (int a = 0, int b) {

cout << "a: " < a << " b: " << b << "\n";
}

int main ()

{

£(5);
£()’ Ti output Ba €xoupe?
g(l, 2);
g(5);
}
void £ (int x){ .. //could be (int x =1 )

{
cout << x << endl;

}



-
YTTEPPOPTWON CUVAPTNOEWV

1 int divide(int a, int b){

return a/b; [Molo1 cuvduaCo oI OPICHWYV
} gival OeKTOI?
int divide (float a, float b){
2
return (int) (a/b); . .
} 2 3
float divide(float a, float b){
3
return a/b; . .
}
4 float divide(int a, int b){

return ((float)a)/b;
}



#include <iostream>

using namespace std;

class Array{
private:

int _array[SIZE];
public:

int &operator [] (int 1)

{
if (i < 0|| i >= SIZE){

cout << "illegal access\n"; int main() {

exit (1) ; Array A;
} A[10] = 1000;
return _arrayl[i]; int x = A[10];

} cout << x;
}; }



-
Aouec (Structs)

O nio anAo¢ Tponoc dNAwaong vocg struct
gival wg €&nc:

struct structName {
fieldType fieldName;
fieldType fieldName;

};

>TnVv C++ o1 douEC unopouV va EXOUV Kal
uebodouc.



KAGOE€IC Kal structs

KAQO€IC Kal structs €ival oxedOV TTAVOUOIOTUTTEC.

- YTTApXOoUuV AETTTEC DIAPOPEG:

[1.X., by default, o1 peTaBANTEG-UEAN YIAC KAGONC gival private,
EVW TA PEAN €VOC struct givar public.

[1TpOYPAUMATIOTIKI TTPAKTIKA:

- Structs xpnoIgoTTolouvTal VIa TNV atrobrikeuon Yovo
OedOPEVWV (OXI CUVAPTNOEIC), KOl OAEC OI HETABANTEC
givail public.

- Classes xpnolyoTroiouvTal yia TV atTtofnkKeuon

OedOUEVWV KOl OPIOHO HEBOOWYV. Ta dedouéva gival
private.



-
AANQaPIBUNTIKG

2Tnv C++ 10 strings gival ¢exwpIioToi TUTTO!
OEOOMEVWV.

‘Eva string €ival Eéva avTikeievo, Kal MTTOPOUE va
KOAEOOUUE HEBODOOUC TOU AVTIKEIMEVOU YIa va
TTAPOUME TA XAPAKTNPIOTIKA TOU String (T1T.X.,
length) N yia va To ETTECEPYAOTOUE.
- 2UYKPITIKA, oTnV C, epapuolaue cuvaptnoElC TTAVW OTa
strings avTi va KaAouue peBOdOUC ToU String.
- O XEIPIOPOC TWV Strings YiveTal TTOAU TTI0 EUKOAOG.



-
Strings — AnAwoN Kal apxIKoTToinon

#include <iostream>
#include <string>

using namespace std;
int main () {
string imBlank;
string heyMom (“where is my coat?”);
string heyPap = “whats up?”;
string heyGranPa (heyPap) ;
string heyGranMa = heyMom;



-
Strings — ETtrecepyaaoia

#include <iostream>

#include <string>
using namespace std;

int main () {

string sl1(“I saw elvis in a UFO.”);

cout << sl.size() << \endl;

cout << sl.length() << \endl;

cout << sl.capacity() << \endl; // >= sl.length()
string s2 = “ thought I “;

sl.insert(l, s2); // insert in position 1, i.e. right after ‘T’
cout << sl.capacity() << \endl;

string s3 “I've been working too hard”;
sl.append(s3) ;

sl.append(“, or am I crazy?”);

cout << sl << endl;

sl.resize(10); // increase/reduce the capacity
cout << sl << \endl;



-
Strings — ETre¢epyaoia Ue TEAEOTEC

s= sl + s2 + s3;
s += s5 + s6;

s[10] = ‘c’;

s.at(10) = ‘¢’;

sl == s2

sl !'= s2

sl >= s2 alphabetic ordering
sl <= s2

sl > s2

sl < s2

sl.compare(0,2,s2,0,2); // compare sl1[0..2]
with s2[0..2]

sl.swap(s2);



-
Strings — ETtrecepyaaoia

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

int main () {
string s("Hello mother. How are you mother? Im fine mother.");
string sl (“bro");
string s3(“mo") ;
int start = 0;

int found = s.find(s3, start); // find the first occurrence of
string s3 in string s, starting from start.

while (found '= string::npos){ // if s3 not in s, the function
returns string: :npos (the maximum possible strlng length)

s.replace(found, s3.length(), sl); // makes “mo” to “bro”
start = found + sl.length() ;

cout << s << endl;

found = s.find(s3, start);

}
cout << s << endl;



2YNAPTH2EI2Z AOMH2H2

(KATAZKEYH2)
CONSTRUCTORS




Class Car

class Car

{

private:
int pos;

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



e
Methods

void Car::InitializePosition()

{
_pos = 0;
}

void Car: :Move ()

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

int Car::GetPosition()

{

return _pos;

}

bool Car::Collide(Car other)
{

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

}



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

/* Car class definition, method definitions */

int main ()

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

bool collision = false;
int counter = 0;
while ('collision) {
carX.Move() ;
carY.Move() ;
collision = carX.Collide (caryY) ;
counter ++;

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



Constructors

Mia pu€Bodo¢ TTou 0 HOVOG POAOG TNG €1val va
KaTookeuadel (construct) Kal va apXIKOTTOIEN TO
QVTIKEIMPEVO.

2. UVTOKTIKO:

- <classname> ()

- MT1TOpEi va £x€l opiouara.

- AEN exel Tutro emoTtporic — OYTE void.
YAoTtroinon:

- <classname>: :<classname> ()

H ocuvaptnon KaAgiTal autopara Pe Tnv Onuioupyia Tou
QVTIKEIUEVOU.

- EiTe oTn ONAWON TOU AVTIKEIMEVOU.

- Eite dnuioupyia pe new (Ba To doupe apyoTEPQ).



-
[Tapadeiyua

class Car

{

private:
int pos;

public:
Car () ;
void Move() ;
int GetPosition() ;
bool Collide (Car)

};



-
[Tapaodeyua

Car: :Car()
{
_pos = 0;
}
Mo cwoTd:
Car::Car(): _pos(0)
{
}

Av gixaue TTOAAEC BEOEIC va apXIKOTTOINCOUE:

Car::Car(): posl(0), pos2(9), pos3(4), ..
{
}



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

/* Car class definition, method definitions */

int main ()
{
Car carX;
Car caryY;

bool collision = false;
int counter = 0;
while ('collision) {
carX.Move () ;
carY.Move () ;
collision = carX.Collide (carY);
counter ++;

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



Y1reppoptwaon Constructor

- T yivetal av BeAoupue va OWOOUUE TNV APXIKN
B€on atrod Tnv €ic0d0?
- Y1mreppoptwaon Constructor

class Car

{

Car::Car():_pos(0)
{
}

private:
int pos;

public:
Car () ;
Car (int) ;
void Move () ;
int GetPosition() ;
bool Collide (Car)

Car::Car(int p): pos(p)
{
}



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

/* Car class definition, method definitions */

int main()
{
Car carX;
int position;
cin >> position;
Car carY (position);

bool collision = false;
int counter = 0;
while ('collision) {
carX.Move () ;
carY.Move () ;
collision = carX.Collide (carY);
counter ++;

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



Default Constructors

AvecapTtnta Tou TI Constructors €XOUlE OpioEl, UTTOPOUUE

TTAVTA VO OPXIKOTTOINOOUMPE £VA QVTIKEIMEVO PE Eva AAAO
QVTIKEIMPEVO.

- Xpnoipotroloupe Tov Default Copy Constructor

- ApxIKOTTOIEI OAQ T TTEDIA TOU AVTIKEIMEVOU HE TA TTEQIQ TOU
opiouaTOC.

- [lpoooxn av kartrola redia gival OikTeC!

YT1rapxel €mmiong kai o Default Constructor o otroiog dgv
EXEl opiopata Kal apyikotrolei Ta Travra o€ 0 i null.

- YTTApXEl EQPOOOV deV £XOUME Opioel KATTOIoV AAAO constructor. Tov
XPNOIUOTIOIOUOAUE EYMECWS O OAA TA TTPONYOUMEVA
TTapadeiypara.

- Av opicoupeE €va constructor TTauel va UTTAPXEL.



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

/* Car class definition, method definitions */

int main()

{
int position;
cin >> position;
Car carX(position) ;
Car carY (carX);

bool collision = false;
int counter = 0;
while ('collision) {
carX.Move () ;
carY.Move () ;
collision = carX.Collide (carY);
counter ++;

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



Constructors

O1 constructors €ival TToOAU TTI0 ONPAVTIKOI (Kal
BoAIKOI) OTavV OcoPeUOUPE UVHN MEOQ OTOV
constructor.
- Ecaoc@aAiloupe 0TI N yvAun 1Tou XpEIalOpaoTE yia Eva
QVTIKEIMEVO Ba UTTAPXEI OTAV TO XPNOIMOTTOIOUUE.

- Agv e€aptopaoTe A1Td TO VA BUPNBEi O TTPOYPAUMATIOTHG
va KaAEoel TNV JEBOOO apyIkoTroinong.



myString

class myString

{

private:

char s[100];
public:
char *GetString() ;

void SetString(char const *);
void Swap (myString &) ;
};




myString

class myString
{
private:
char *s;
public:
char *GetString() ;
void SetString(char const *);
void Swap (myString &) ;

) IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



myString

class myString
{
private:
public:
myString () ;
char *GetString() ;
void SetString(char const *);
void Swap (myString &) ;
};

myString: :myString ()
{

s = new char[100];

};



Destructor

O11 deopeveral Ba TTPETTEI VO ATTOOECPEUETAL.

O Destructor avaAauavel va KATaoTPEWEI TO
QVTIKEIUEVO.
- Av Ogv £XOUlE OECUEUON PVAUNG OEV Eival ATTAPAITATO

VA TOV OPIOOUUE, OI METAPANTEC HEAN KATAOTPEPOVTAI
OTAV TO AVTIKEIMEVO TTAYEI VA UTTAPXEIL.

- Av €xoupue OEOMEUCOEI UVIUN VIO TO AVTIKEINEVO Ba
TTPETTEI VA TNV ATTOOECUEUCOUE.



Destructor

Mia ueBodog TToU 0 HOVOG POAOG TNG Eival VA ATTOOOEI
(destruct) To avTIKEiPEVO.
- O destructor kavel €va clean-up.

2. UVTOKTIKO:

« ~<classname> ()

- AEN ptrOopEi va €xel opiouara.

- AEN exel Tutro emoTtporic — OYTE void.
YAoTtroinon:

« <classname>: :~<classname> ()

H ocuvaptnon KOAgiTal autouara Je TNV atrodounon Tou
QVTIKEIUEVOU.
- EiTe yiaTi TTavel va uttdpxel (Byaivoupe atrd To scope Trou gival
OPIOMEVO).
- Eite ammoddéunon ue delete (Ba To doupe apyoTepa).



e
myString

class myString
{
private:
char *s;
public:
~myString() ;
char *GetString() ;
void SetString(char const *);
void Swap (myString &) ;
};

myString: :myString ()
{

s = new char[100];

};

myString: :~myString()
{
delete [] s;

};



Default Destructor

- Tov XpNOIYOTTIOIOUCAME EUPECWC MEXPI TwPA. Agv
KAVEI TITToTA. A£V ATTOOECUEUEl PUVAUN.



[1lpoocoxn oTa PEAN TTOU Eival OEIKTEC!

Me Tov Default Copy Constructor, Ta 1Tedia £vOg

QVTIKEIMEVOU aVTIVPA@POVTAl OTO AAAO. Av TO TTEDIO

gival Evag pointer TOTE 01 dUO pointers Ba deixvouv

oTnv idla BEon pvAuNG. AuTo PTTOPEI va

dnuioupynoel TTPOLRANUA:
- Av 1O £va GVTIK£I|J£VO KaTaoTpaei, o destructor
aTTOOECUEUEI TN UVIUN KAl O pointer oTo aAAo
avTIKEIMEVO Oeixvel aTo KeVO (dangling pointer). AuTto Ba
TO doUpE OTaV dNUIOUPYOUE pointers o€ avTiKEIPEVA.

- MNapopoio TTPOLRANUa PYTTopEi va dnuioupynbei av
KAVOUME TOV OEIKTN TOU QVTIKEIMEVOU va OEiXVEI O€ IO
BE€on TTOU PETA KATAOTPEPETA.



-
[Tpocoxn oT1a YEAN TTOU €ival OEIKTEC!

myString: :myString (char *y) {
s =vy; // NOT A DEEP COPY

} S o

myString: :~myString () {

cout << s << " is deleted\n";

delete]|[] s;




-
[Tapdadelyua ue 10 TTPORANMUA 2.

main () {

char *x = new char[10];

strcpy (x, “abcdefg”) ; betta

myString alpha(x) ;

myString betta(alpha) ;
delete [] x;

alpha no longer exists

X allocated at
2000




-
Mia Auon

cout << y << " is copied\n"; -

myString: :myString (char *y) {
s = new char [strlen(y)+1];

strcpy(s,n); // DEEP COPY HERE

}

myStrlng :myString (myString &x) { _

= new char [strlen(x.GetString())+1]:;
strcpy(s, x.GetString()); // DEEP COPY

}

myString: :~myString () {
cout << s << " is deleted\n";

delete[] s;
} _



[Tapaodeiyua bettz

main () {

char *x = new char[10];
strcpy (x, “abcdefg”) ;
myString alpha(x) ;

myString betta (alpha) ; ~—__new-space
Y ? (alpha) allocated at
delete [] x; 4000

cout << alpha.GetString() << endl; // OK!!

X allocated at
2000

still exists after deleting

new space
allocated at
3000



-
[Tapaodeiyua

class intArray void intArray::cleanArray ()
{ {
private: delete [] A;
int *A; }
public:
intArray () ; int main ()
~intArray () ; {
void cleanArray () ; intArray X;
}; X.cleanArray () ;
}
intArray: :intArray ()
{ To TTPOYPAUMA QUTO TTPOKAAEI mMemaory error, yiari?
A = new int[10]; ; ;
} H kKAfjon TnG peEBOdOU x . cleanArray ()

atrodECUEVEl TN MVAMN TOU TTiVOKA A HECA OTO

intArray: :~intArray () QVTIKEIUEVO X.

{ Ortav 10 TTPOYPAPUA OAOKANPWOEI TO AVTIKEIMEVO X
delete [] A; KATOOTPEPETAN KGI’KG)\EITG’I QuTOpaTa O destructor o
} OTToi0¢ TTPOOTTaBEi va ofjoel ¢ava 1o A

TTPOKAAWVTAC AABOC.




