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Zuvro un 87t0w00m\|m rngC++ o

¢ [ €10 6ov Kooue!

#include <iostream>
using namespace std;

int main() {
cout << "Hello world!" << endl;
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Zl)vrow] 87t0w00m\|m rngC++

¢ Awce pov 0Vo aptiuovg...

#include <iostream>
using namespace std;

int main() {
int a, b;
cout << "Give me two numbers: ";
cin >> a >> b;
cout << "You gave me " << a
<< " and " << b << endl;

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc



¢ ... xou Ba Gov Bpm 10 MKA Ttovg

int ged(int x, int y) {
while (x > 0 && y > 0)
if (x > y) x 3= y,; else y %= x;
return x + y;

}

int main() {
cout << "Give me two numbers: ";
int a, b;
cin >> a >> b;
cout << "GCD(" << a << ", " << b
<< ") =" << gcd(a, b) << endl;
}
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_sxooptcsm uewykoorncm G

int ged(int x, int y) { gcd.cpp
while (x > 0 && y > 0)
if (x > y) x %= y; else y %= x;
return x + y;

}

#il?clude <iostream> gcd_demo.cpp
using namespace std;
int main() {

cout << "Give me two numbers: ";

int a, b;

cin >> a >> b;

cout < "GCD(" <K a KK ", " KLDb

<< ") =" << gcd(a, b)) << endl;
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OApxelo snme(poché‘)ag (header flle)

int ged(int x, int y); gcd.hpp
® Apyeio VAOTOINGMNG
#include "gcd.hpp" gcd.cpp

int ged(int x, int y) {
while (x > 0 && y > 0)
if (x > y) x 3=y, else y %= x;
return x + y;

}
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#include <iostream>
#include "gcd.hpp"

gcd_demo.cpp

using namespace std;

int main() {
cout << "Give me two numbers: ";
int a, b;
cin >> a >> b;
cout << "GCD(" << a << ", " << b
<< ") =" <K<K gecd(a, b) << endl;
}
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__ chSucocma uerowkoorucmg e (i __ |

Hnyawg KO)ﬁlK(lg

————————————————————————————————

(source code) d s .

| " gcd.cpp ]\4—[ iostream 1 C++ library

[ gcd.hpp } STL

gcd_demo.cpp

MeTayAwTTIOTNG
C++ compiler

Object code gcd.o

gcd_demo.o

2UVOETNC
linker

o = T T -— . - e - -— -

Exteléono gcd_demo
(executable)

—————————————————————————————————
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Hnyuwg KO)ﬁlK(lg $ 1s

(source code) - gcd. hpp
| ~ gcd.cpp gcd. cpp
[ngJWX)} gcd demo.cpp

gcd_demo.cpp $ c++ -c gcd.cpp

$ c++ -c gcd demo.cpp

$ 1d -o gcd demo

gcd.o gcd demo.o
gcd_demo.o o
$ ./gcd demo

$ ct++ -o gcd demo
gcd.cpp gcd demo.cpp

Object code

Exteléoo
(executable)
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ITivouceg

int main() {
int a[l0];
for (int 1 = 0; 1 < 10; ++1i)
afi] = 100* (i+1) ;
for (int 1 = 0; i1 < 10; ++i)
cout << a[1i] << endl;
}

const int N = 42;

int main() { // ue otalbepd
int a[N];

#define N 42

int main() { // ue uoxpoevioln
int a[N];

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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¢ MeydAot mivakec:
¢ cite global
@ cite IUE OLVOLIKT] TTOPAYMDPNCT UVILUNG:

#define N 10000000

int main() {
int *a = new int|[N];
for (int 1 = 0; 1 < N; ++1i)
a[i] = 10* (1+1) ;
for (int 1 = 89; i < 100; ++1i)
cout << a[1i] << endl;
delete [] a;

}
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Hwouceg KOl Bstmag

int a[N];
Lot ks / / 10000vouo.:
o [P

cout << *p << endl;
cout << * (p+2) << endl;
cout << p[2] << endl;
cout << *(p-1) << endl;
cout << p[-1] << endl;

int *q = &al[42];

cout << q - p << endl; —
pt+;

q 7
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Hepoccmoc KOL’C owa(popoc

void swap(int é&x,

int t = x;
X =vy;
y = t;

}

int main() {

int a = 42, b =

swap (a, b);

Jeif s

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

Nikog [Haraocmtdpov
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HepacuaKat owa(popa

¢ To 1010 TaPAOELYLO, UE OETKTEC

void swap (int *x, int *y) {
int t = *x;
*x Y/
*y t
}

int main() {
int a = 42, b = 17;
swap (&a, &b) ;
cout << a << endl;
cout << b << endl;
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W el e e il i e T s e e R [l

¢ I evikotepog Tomoc otn C++,
OY1 LOVO TEPUGLLOL LLE OVAPOPL
® 20V TOVC OEIKTEC AAAA LE TIC EENG OLUPOPEC:
o Ag ypeldloviol 0oTEPAKLN KATA TN YP1ON TOLC.

o Otav onAovoviol TpeETEL OMMGONTOTE VOl
OPYLIKOTOLOVVTUL MOTE VO, KOVOPEPOVTALY (VL
OELYVOLV) GE KATO1OL AAAT HETAPANTY).

o Metd T ONA®MON Kol 0PYLKOTOINGT) TOVC, OEV
VTTAPYEL TPOTOG VO TPOTOTOINOOVY MGTE VaL
AVOPEPOVTUL GE AAAN HETAPANTN

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc 15



AvoQopEg i

Wl e e il e e e R S

int a = 42, b = 17;
int & = a; // OiakoucCeivol n ioio ustofintn!
cout <K a << " " KK b <K< " " KK c <K< endl;

// 42 17 42
a=1;

// 1 17 1

= 2;

// 2 17 2

c =" b»

// 17 17 17
B =R

// 3 17 3
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Agikteg Katowoc(popsgcsscwespsg

¢ MetaPAntég kot otadepec, emavainym
int a = 42;

cout << a << endl;
a1

const int b = 42;

cout << b << endl;
b=17; // amayopeverar !!!

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc 17



int a = 42;
const int b = 42;

int *p = &a;

cout << *p << endl;

*p = 17;
const int *q = &b;

// Ooeixtnc oe const int

cout << *qg << endl;

// amayopeverar !ll!

// madil arwayopeverar !!!

*qo= 17 ;

q = &a;

cout << *qg << endl;
*q = 17;

p = &b;

Nikog [Haraocmtdpov

// amayopeverar!ll! (nari;)
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Asuasg Katocvoc(popsgcsscsroc68peg (|||)

int a = 42;
const int b = 42;

int &c a,

cout << ¢ << endl;

er="177;
const int &d = b;

cout << d << endl;

A= 17

const int &e = a;

cout << e << endl;

e =17;
int &f

b;

Nikog [Haraocmtdpov

// ovapopad ce const int

// amayopeverar !ll!

// madil arwayopeverar !!!
// amayopeveron !l!! (yiari;)

[poypappatiotikéc Teyvikéc
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Asuasg Katocvoc(popsgcsscsroc68peg (IV)

¢ 2tabepot oelkTeg

int a = 42, z = 0;
const int b =

int *p = &a;
const int *q = &b;

int * const r = &a;
r = &z;
*r = 17;

const int * const g =

//
//
//
//
)

oeiktnc oe INt

oeiktnc oe const Int
otabepoc osiktnc oe Int
anayopeverar !!!

ODTO EMITPETETOL

&b; // otabepoc ocikryc

// oeconstint
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Asucreg Katowoc(popsgcsscstspeg

struct person {
char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (person p) { ... }
call (nickie) ;

H xAnon mpokaAel TNV avirypo@n TN TPy UOTIKNG
TOPOUETPOL nickie oTNV TLTIKY) TOPAUETPO P

(call by value!)
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Asmreg Katowoc(popsgcsschspeg (VI)

struct person {

char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (person &p) { ... }
ééil(nickie);
Oy avtrypaogn (call by reference!) adid n

cvvaptnon call pumopel va OAAAEEL TNV TOPAUETPO
nickie, av to OEAEL
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| Asmreg Kouowa(popsg GSGTOLOSpeg (VI |) |

struct person {

char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (const person &p) { ... }
call (nickie) ;
Oy avtirypaen (call by reference!) ko amayopedeton

otn ocvvaptnon call vo aAAACEL TNV TOUPAUETPO TNC
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Awakoymyw namespaces (i)

¢ H {on yopis o “using namespace std;”

#include <iostream>

int £(int x) {
return x+1;

}

int main() {
std: :cout << £(41) << std::endl;

}
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OH(bg Vol opicsars 70 O01KO cOC hamespace

#include <iostream>

namespace ns {

int cout(int x) { // Merovoualw v T’ oec ‘cout’!
return x+1; // Kakn id6éa!

}

} // namespace ns

int main() {
std: :cout << ns::cout(4l) << std::endl;

}
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T etvon o1 pryaotkot op1opot;

e B T

¢ Wikipedia: Xto pobnuotikd, ot pryodikot
aplOuotl elvon pio ETEKTAGT] TOL GLVOAOV
TOV TPOYUOTIKOV oplOumv [E TNV
TPOocONKM TOL oTOYEIOL I, TOV ALyETON
QOVTOOTIKY) LOVAOO, KOt EYEL TNV 1010TNTO.:
|

¢ Kd0e pryaotkoc aplOuog umopet vo ypopTel
otn popena+ib, 6mova, b e R
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€ A TPOAYUOTIKO UEPOG bA— -

¢ Db pavtaoTikd HEPOC :

¢ AplOuntikéc mpdéelc, m.y. |
wpoceon . a' » Re

¢ [ w0 meprocotepa, pwtyote 10 Honuatiko oog!
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Etcowooyn GTa owrucemeva (1)

¢ Miyoaowkot aptBuoi, pe struct
(61 object-oriented)

struct complex { double re, im; };

complex c make (double r, double i) ({
complex result;
result.re = r; result.im = 1i;
return result;

}

complex c add(complex cl, complex c2) ({
return c make(cl.re + c2.re,
cl.im + c2.im) ;

}

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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OMwaSucoi ochO uoi ue struct (GDVéXSlOL)

void c print (ostream &out, complex c) ({
out <K c.re <K "+" K<L c.im << "i" <L endl;

}

int main() {
complex cl = c make(3, 4);
complex c2 = c make(l, 2);
complex ¢ = ¢ _add(cl, c2);
c_print(cout, c);
c print(cerr, c);
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¢ Kort’ apxﬁv, class = struct

¢ Al0pEPOVYV GTNV 0PATOTNTO TOV TEOLWMV:
» oto Struct 6ia tvar public by default
« oto class oia etvan private by default

¢ To avtikeipeva Oum¢ 6xe01ALovVTaL cLVTOMC
e dLapopeTIKN Qlriocopio (object-oriented)
o QQPOIPEST) OEOOUEV®YV / ATOKPLYN TAT|POPOPIDV
» evBurdkwon (encapsulation) = media ko
HEBOOOL LEGO GTO OLVTIKEIUEVOL

Nikog IMaracmtdpov [Tpoypappoatiotikég Teyxvicés 30



0M1y0t6u<01 Otpleu()l ue class (object orlented)

class complex {

public:
complex (double r = 0.0, double i
complex add(complex c) ;
void print (ostream é&out) ;

private:
double re, im;

};

ANUOG10 Kol 1O1MTIKO LEPOC
[Teoio ko pEB0OOL, KOTAOKEVAGTNG

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc

0.0);

31



Etcowooyn GTa owrucemeva (V)

complex: :complex (double r, double i) ({
re = r; im = i;

}

complex complex: :add(complex c) {
return complex(re + c.re, im + c.im) ;

}

void complex: :print (ostream é&out) ({
out <K re << "+" <K< im << "i" << endl;

}

int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl.add(c2);
c.print (cout) ;

}

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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¢ Mg Dnep(p()proocm TEAECTOV. + KOl <<

class complex {
public:

complex (double r = 0.0, double 1 = 0.0);

friend complex operator+ (complex cl,
complex c2) ;

friend ostream& operator<<(ostream &out,

complex c) ;
private:
double re, im;

};

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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complex operator+(complex cl, complex c2) {
return complex(cl.re + c2.re,
cl.im + c2.im) ;

}

ostreamé& operator<<(ostream &out,
complex c) {
out <K c.re < "+" << c.im << "1i";
return out;

}

int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ << endl;

}
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| O pLo uog | ueOOS(DV smrog Kkoccmg 0

(class complex {
public:
complex (double r = 0.0, double

double norm() ;

22

i=20.0);

complex.hpp

7

re - r, lm - l/

}

double complex::norm() {
return sqgrt(re * re + im * im) ;

}

.

complex: :complex (double r, double 1) ({ R

complex.cpp

Towg Kot o€ Egymprota apysia!

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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Optcuogue@oﬁmvavrogﬁ»acng

(Elass complex { 2
public:
complex (double r = 0.0, double i = 0.0) {
re = r; im = 1;
}

double norm() {
return sqrt(re * re + im * im) ;

}

\ }/ complex.hpp

AVOYKOGTIKG 6TO 1010 apysio!

¢ Y omoinon: ueboootl inline

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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Kowoccsrpocpstg (destructors)

¢ Kalovvton OTov KaTooTpEPOVTUL T
OVTIKELIEVO, (OTTOOEGUEDETOL 1) LLVTILUT] TOVC)

class complex {
public:

~complex () {
cout << "a complex number dies... :-("
<< endl;

{7

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ <L endl;

}

¢ O xataoctpoEag o KAnOEel TpEIC PopEC Yia To!

OVTIKEILEVA 1, ¢2 KOl ¢, OTOV TEAEIMGEL 1] main .

¢ To 1010 ko1 €0 (yioti;)

int main() {
complex cl(3, 4), c2(1, 2);
cout << cl + c2 << endl;

}

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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MSOOﬁOlKOﬂ({)l}LSQGUVOLp’CT]GSlQ

¢ O1 1eAECTEC PE OVO TEAOVUEVO UTOPOVV VU
vAOTONB0VV UE OVO TPOTOVC

¢ #1: oc nebooor g KAaong

class complex {

public:

complex operator+ (const complex &y) {
return complex(re + y.re, im + y.im) ;

}

)

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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¢ Ot tekscsréc; LLE OVO TEAOVUEVDL mtopof)v Vol
vAOTONB0VV UE OVO TPOTOVC

® #2: ®OC PIAEC GLVOPTNGELS

class complex {
public:

friend complex operator+ (const complex &x,
const complex &y) {
return complex(x.re + y.re, x.im + y.im);

}

};
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¢ Kot 611¢ 000 nspmm’)csatg N xpﬁcm etvou
0. cl + c2

¢ 2tV nepintoon #1 10 aviikelnevo el gival
oVTO Y10l TO OTO10 KaAELTOL 1) LEDOOOC KUl TO

c2 £lvol N TOPOAUETPOG

¢ 21NV TEPIMTOON #2 Kol T 0OVO OVTIKEILEVQL
EIVOIL TOPAUETPOL (TPOKELTOL YIOL GLVAPTNON,
OyL yio ueBooo)
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¢0 rekacmﬁg sml’mo)cmg (’)u(x)g wtopei Vol
vAomonBetl Lovo m¢ eiAn cvvaptnon (yoti;)

class complex {
public:

friend ostreamé& operator<<(ostream &out,
const complex &x)
out <K x.re << " + " < x.i1m << "1";
return out;

Y

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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Ymeppoptoon (overloading) (1)

IR B ) Uil

intiaElant x) ' iilTa) [

void f£(bool x, int y) { ... } // 3

int f(const complex &c) { ... } // 4

¢ Alopepovy 610 TANHDOC Ko TOVE TOTOVE TWV
TOPAUETPMOV

£(); // 1

f(42); L%

f (true, 17); [/ 3

complex i(0, 1) ;

£(1); // 4

f(42.0) ; // 4 yarti;

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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1RE T Elatt X)) {17 0} i

¢ Anayopeveton va TpooteDEL N TopoKATO,
TOV OLOPEPEL UTTO TNV 2 LOVO GTOV TOTO

EMLOTPOPNC
bool f(int y) { ... }
@ 2VUTEPAGLOL: TTOADTAOKOC UNYOVIGHOG

@ TEPUTAEKETUL AOY® TOV QVTOUOTOV
LLETATPOTAOV (COErcions)

¢ VO YPNOLLUOTOLELTAL LE PELOW
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Heptccorapm Kowoccsl(suoccreg (1)

¢ Mg yprion VIEPPOPTOGCTG

¢ Kotvo¢ KaTaoKeuaoTnC

complex (double r, double 1) {
re =r; im = 1;

}
1 1GOOVVOLLOL;

complex (double r, double 1i):
re(r), im(1) {}

H tedevtaio poppn ooympiCel TNV apyikomoinon
TOV TEOLMV TOV AVTIKEIUEVOV OTTO AAAEC EVTOALC.

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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¢ Default constructor

complex() { re = im = 0; }

1] 1IGOOVVOLLOL;
complex(): re(0), im(0) {}

Kotookevaotng yopic mapaueTpoue, KoAeiTol
CUTOLLOTO OTOV EYOVLE TT.Y.

complex c;

Av 0gv 0p16TEL AAAOC KOTAGKELAGTNC Y10 Li
KAdomn, n C++ opilel avtopata Evay default
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Copy constructor

complex (const complex &c) ({
re = c.re; im = Cc.im;

}

1 1IGOOVVOLLOL;

complex (const complex &c):
re(c.re), im(c.im) {}

KoAgitor avtopoto 0Tov £YOVUE T.Y.

complex cl(c) ;
complex c2 = c;

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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Copy constructor

o Av Oev oprotel yio pio kKAdon, n C++ opilet
auTopTa £vov COpy constructor wov
OVTLYPOAPEL EVO-EVOL TO, TTEOLN TOV OLVTIKEULEVOD

o AVT0 o¢gv glvon TovTol TO EMOLUNTO VIOTL,
(Ba To culnTNGoLUE GE ATYO GTO TAPAOELYLLO. LLE
weight Kot totalWeight)
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Heptccorspm Kowoccsl(euoccreg

¢ KotaoKeELOGTNG TOV EMITPETEL VTOUAT
LLETOTPOTY] TOTOV
complex (double r) { re = r; im = 0;
1] IGOOVVOLLOL;
complex (double r): re(r), im(0) {}
Kaletiton avtopato 0tov £YOVUE TT.Y.

complex cl(5);
complex c2 = 5;

void £ (const complex &c);
£(5);

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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| Tskscsmg owoc@ecmg /

const complexé& operator=(const complex &y) {
re = y.re;
im = y.im;
return *this; // Avagopd oro tpéyov aviikeiuevo!

}
Kaleiton avtopato 0Toy EYOVUE TT.Y.

cl = c2;

Av ogv opiotel Yo pio kKAdon, n C++ opilel avtopato
EVOV TEAECTN] AVADEGTC TOV AVTIYPAPEL EVO-EVAL T
TEOLOL TOV AVTIKELULEVOD
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Me0ooot const

I e e e e T

class Person {
public:
Person (double w) : weight(w) {}

double getWeight () {
return weight;

}

void setWeight (double w) {
weight = w;

}

private:
double weight;

};

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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R ] R e i e TR D T e . e A il ™

int main() {
Person me (75) ;

cout << me.getWeight() << endl;

me .setWeight (76) ;

cout << me.getWeight() << endl;

const Person constantlyFatPanda (630) ;

// Avro sivou Aaboc:
constantlyFatPanda.setWeight (730) ;

// Alla ovaroyag kai avto gival AdBog:
cout << constantlyFatPanda.getWeight ()
<< endl;

}

Nikog ITaracmtdpov [poypappatiotikéc Teyvikéc
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Me0ooot const

T T

class Person {
public:

Person (double w) : weight (w)
double getWeight )[const]{

return weight;

}

void setWeight (double w) {

weight = w;
}

private:
double weight;

};
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int main() {
Person me (75) ;

cout << me.getWeight() << endl;

me .setWeight (76) ;

cout << me.getWeight() << endl;

const Person constantlyFatPanda (630) ;

// Avto ecaxotovbet vo sivou Aaboc:
constantlyFatPanda.setWeight (730) ;

[/ AALG twpa avto eival owaoto:
cout << constantlyFatPanda.getWeight ()
<< endl;

}
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class Person {
public:
Person (double w) ;
~Person () ;

double getWeight() ;
[static]double getTotalWeight () ;

private:

double weight;
[static]double totalWeight;

};

double Person: :totalWeight = 0.0;
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Person:

}

Person:

: Person (double w) : weight (w) {
totalWeight += weight;

:~Person () {

totalWeight -= weight;

}

double Person::getWeight () ({
return weight;

}

double Person: :getTotalWeight () ({
return totalWeight;

}
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int main() {

> 165

> 250

Person x(65), y(lOO);’//////,,/”" 65
cout << x.getWeight()
<< endl
<< x.getTotalWeight ()
<< endl;
Person *z = new Person(85) ;
cout << Person: :getTotalWeight ()
<< endl;
delete z;

cout << y.getTotalWeight ()

>1165

<< endl;
}
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