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H yAwooa C++

+ Xxedldotnke 1o 1979 and tov Bjarne Stroustrup ota Bell
Laboratories

* BaoiCetalr otnv C npocBeTovTag ouyXpoveg
duvatdtnTeg

© Avtikewpevootpagn Mpoypauyatiousd (Object-Oriented
Programming)
® Ieviko Mpoypappatiopd (Generic Programming)

+ Elval unepouvolo tng yYAwooag C
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AvTtikeluevootpagpnig MNpoypauuatiopog

Object-Oriented Programming

* evikA TEXVIKNA TIPOYPAPUATLOUOU
+ Opydvwon yUpw ard ta dsdopeva.
+ OpliCoupe ta dedopgva Kat TLG CUVAPTNOELG TTOU
ETULTPETETAL VA TIPALOUV ETIAVW O0Ta dedoPEVa.
* Tpelg Baolkeg apXEQ
@ EvbBuldkwon (encaptulation)

@® MoAupopLopdg (polymorphism)
® K\npovouikdtnta (inheritance)

Xapokodmelo MNaveroTtriyo 3/50



EvBuldkwon

Encaptulation

Mnxaviopdg mou cuvOEEL AOYLKA TOV KWOLKA Kal Ta dedoueEva
TIoU auToqg 0 KWakag dtaxelpiletat.

Awatnpel Kat Tov KwdLka Kat Ta dedopeva acPpaln arnod
eEWTEPLKOUG TIAPAYOVTEG.

AuTOGg 0 ouvduaouog elvat €va "avTike(pyevo"
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EvBuldkwon

Encaptulation

Meoa og €va avtikelpevo, 0 Kwdlkag, Ta dedoueva i Kat Ta
dUo propouv va sival IBlwTKA (private) oto avtike(pevo 1
dnudoua (public).

Otwdnnote private (dedopeva 1 KwdLkag) elval yvwoto Kat
MPOCRACLYO HOVo o€ AAAQ PEPN TOU (BLoU avTIKELMEVOU. Agv
MTopoUv dnAadn va xpnaotuorownouv arnd £va KOPUATL Tou
TIPOYPAUMATOG TIOU UTTAPXEL EKTOG TOU AQVTLKELPEVOU.

‘Otav €xouv KAt public (dedopgva 1} kwdlka) n mpdopacn
ETULTPETETAL KAL A0 KWOLKA TIoU PplOKETAL EKTOG
QVTIKELPEVOU. ZuviBwg Ta public p€pn Tou avTiKeELPEVOU
XPNOLUOTIOLOUVTAL YLA VA TIPOCPEPOUV £va JECO dLaoUvOEoNG
TOU QVTLKELWEVOU PE TOV £EW KOTO.
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[MoAupoppLOPOG

Polymorphism

H 18€a tou noAupopplouol cuvoyiletal o€ pla ppdon
"one interface, multiple methods"
ErutpEnel og ya dtacuvdeon (interface) va eAEyxeL Tnv

npoofaon og yYLa yevikn KAdon amnd ulomooelg. H akppng
Aettoupyla kaBopiletal amnd tnv ¢puon TG NeplnTwaong.
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Mapddetypa MNMoAupop@Lopou

‘Eva npaypatiko napddetypa MoAUhop@LopoU ivat o
BepuootdIng.

AveEdptnTa anod tnv eykatdotaon tng BEppavong mou €XeTe
OTO OTITL 0ag, T.X METPEAALO, PUOLKO AEPLO, K.T.A, O
BeppootdTng Acttoupyel Pe akpLBwg Tov (dLo Tpdro.

O BeppooTdtng eival n dtacuvdeon (interface) kaw n
eykatdotaon lval n uhoroinon (implementation).

Eav 6€Aoupe 25 Babuoug, anid Bdalouue Tov BEpPooTATN

otoug 25 Babuoug. Aegv pag svdlapepel TL eyKkatdoTaon
€XOULE.
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[MoAupoppLOPOG

2 TOV TIPOYPAUMATLONO

H (dia Aoylkn pe Tov BepuooTdTn LoXUEL KAl GTOV
TPOYPAUMATLONO.

‘Eotw nwg €xoupe uAomoioel 2 otoiBeg, n pia xpnotuorotel
AloTta ywa tnv ulotoinon TG evw n AAAN €vav Tiivaka.

©a napegxoupe Pla Kowvr dlacuvdeon NECw Tng ormolag Ba
MTIOPOUNE va dLaXELPLOTOUNE Kal TLg duo oTolPfeg. H
oLaouvdeon autr Ba MapeXeL T.X TIG CUVAPTNOELG push Kal

pop-
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KAnpovoulkotnta

Inheritance

KAnpovoutkdtnta eivat n dtadikacia drou €va avTKE(NEVO
KANpovouel TLg OLETNTEG £vOG AAAOU AVTIKELMEVOU.

Me autdv Tov TPOTIO PTLAXVOUUE LEPAPXLKEG
KQTNYOPLOTIOOELG AVTIKELUEVWV.

Na rapddetypa €va pyriAo avikel otnv katnyopla ¢ppouTo Tou
ME TNV oElpd TNG AvnKeL oTNV Katnyopia ¢gpaynta.

©a delte TNV KANPOVOULKOTNTA EKTETAPEVA OTA ETIOPEVA
MaBrjuata mpoypappaTiopoy, ondte dsv Ba dWoouuE TIOAU
EUPAO. INUELWOTE OJWG WG N KANpovoulkotnTa elvat €va
amnod Ta Lo ONPAVTLKA XaPAKTNPLOTLKA TOU
QVTLKELPEVOOTPAPOUG TIPOYPAPHATLOHOU.
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‘Eva npwTto npdypauua

1 | #include <iostreams>

2

3 |using namespace std;

4

5 |int main()

6 | {

7 int i;

8

9 cout << "output.something.\n"; // this is a single line comment
10 /* you can still use C style comments */
1

12 cout << "Enter_a_number:.";

13

14 // input a number using >>

15 cin >> i;

16

17 // now output a number using <<

18 cout << i << "_squared._is_." << i*i << endl;
19

20 return 0;

21 |}
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El{codog/EEodog

I/0

Ta header apxeia tng C++ €xouv dLapopeTIKr ovouacia and
g C.

#include <iostream>

H napandvw evtoAr xpnoluomnotle(tal yia va urnopoupe va
XPnotdonojoouye TIg HeBGdoUG eLo6d0ou/eEGd0U TNG C++.

Eilvat ouctaotikd yia tnv C++ OTL elval 10 stdio.h ylia v C.
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Namespaces

H C++ pag etutpenet va oplooupe OTL KATOLA KOYPATLA KWOLKA
QavNAKOUG O€ TIEPLOXEG OVOUATWV. TLX

namespace myname {

int temperature;

OL teplox€g ovopdtwy Bonbouv atnv diaxeipion yeyaiwv
TPOoYpPappdTwy Kat oTnv Xperion MoAAwWY BLBALOBNKWY Tautdxpova.

lMa va €xw npdécBacn otnv mapandvw PJETABANTA TIPETEL va ypdyw

myname . . temperature = 5;
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Namespaces

Me tnv Xprion Twv namespaces PTopw va £Xw MOAAEG HETABANTEG
1 KAl ouvapTioEeLg Pe To (BLo dvoua Tou avriikouv OPwG o€
OLaPOPETIKA namespaces.

‘EToL umopw va anogelyw Ta ipofAiuata eav 6EAw va
XPNOLHOTIOoW T.X TauTOXpova dUo dLapopeTIKEG BLBALOBNKEG
PTLAYHEVEG aTIO SLAPOPETIKOUG KATAOKEUATTEG,.

O kdbe kataokeuaoTrig Ba €xel ppovtioel va oupumeptAdpel 6Aoug
TOUG TUTIOUG Kal TIG yeB3doug Tou 0To OGS TOU hamespace.
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Namespaces

H standard C++ library BplokeTat 6An 0To namespace Je
oévopa std.

Na va xpnoluororjow oTdnroTe 1§ Ba ypdyw 1.

std::cout << "Print_this";

1 MTIOPW OTNV apxn Tou MPOYPAUPATOG VA dWow

using namespace std;

Kal dpa va e§nynow oTov JETAYAWTTLOTH Mwg BEAW va
XPNOLUOTIOWW CUVEXELa amnd 0w Kal Epa To namespace std,
Xwpig va to enavalapBdvw dLapKwe.
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Elcodog/EEodog

cout << "output._something\n";

H napandvw ypauun ektuniwvel otnv 086vn output
something kat aAAGleL ypauun.

>tV C++ 0 TEAEOTNQ << XpPnoLyoroteitatl eKTog and To
left-shift kat yla va otelAoupe dedopeva oTtny €000 (output
operator).

To cout €lvat yta tTnv C++ o1t €lvat yta tnv C TO stdout.
Mrope(te va XPNOLUOTIOOETE TO cout KAL TOV TEAEOTH <<

yla va otelAete otnv TUTKA £€6000 BAoug Toug Bactkouq
TUTIOUG CUMTEPLAQUPBAVONEVWY KAl CUPBOAOCELPWV.
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Elcodog/EEodog

cin >> ij;

O teAeoTQ >> akoun onpaivel right-shift aAAd dtav
Xpnotuorole(tat OT1wg rapandvw TOTE lval 0 TEAEOTNG
eLo0dou (input operator).

H napamndvw ypauun avabgtel otnv JeTaBANTA i yia TP and
TO TTANKTPOAGY!LO.

To cin glval yta tnv C++ o1t elvat yta v C 1O stdin.
Mrope(te va XPNOLUOTIOOETE TO cin KAl TOV TEAECTH >> yLa

va dlaBdoete and tnv Turikn £(codo 6Aoug Toug Bactkouq
TUTIOUG CUMTEPLAQUPBAVONEVWY KAl CUPBOAOTELPWV.
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Elcodog/EEodog

Mropeite BERata va XpNOLPOTIOAOETE AKOWUN TLG print £() KAL
scanf().

2uvnBwg Opwg otnv C++ XPNOLUOTIOLOUYE TA cin KAL cout
MLaG KAl TIapEX0UV TILo EUKOAN pdoBacn otnv £(00d0 Kat
otnv £€000.

cout << i << "_squared._is_" << i*i << endl;

Mropoupe yia riapddetypa va ypawoupe otnv €000 TIOAANEG
POPEQ ME TNV (BLa evTOA. ESW endl eival to C++ avtiotol o
TOU XapaKTnpa '\n"'.
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AnAwon Torkwv MetaBAntwyv otnv C++

21nv C++ urnopouue va dnNAWGCOUUE TOTILKEG JETABANTEG OE
ormolodnnote onueio evdg block.

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

{

cout << "Set A =_{_"

for( int i = 0; i < 10; i++ )
cout << i << "_";

cout << "}" << endl;
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TUMOQ boo1 0TNV C++
H C++ map€xel €vag TUTo bool 0 OTOLOG PTTOPEL va TdpetL
TIMEG true KAL false.

#include <iostream>
using namespace std;

int main()

{

bool n = true;

if (n) {
cout << "n.is.true" << endl;

}

else
cout << "noisofalse" << endl;

}

Autdépatn petatporn and bool OE int KAl avdroda, ylvetat
€TOL WOTE N TN t rue va geTATPETETAL O 1 KAL N false o€ 0.
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Elcaywyn otig KAdoelg

To o onuavTiké otowxeio Tng C++ elval n Unapén Twv
KAAoEwv.

lMNa va ¢pTidEoupe otnv C++ €va avTikelyevo TpEMeL va
Op(OOUNE TNV YEVIKA TOU HOPPY| XPNOLUOTIOLWVTAG ThV
OcoMeupPeVN AEEN class.

JUVTAKTLKA pla KAdon dnAwvetal replrnou Onwg Kat pta dopn

(struct). EKTOQ Opwg amd dedopsva TEPLEXEL Kal
ouvapTNOoELG TIou dlaxelpiCovtat Ta dedopeva autd.
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Elocaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

class stack {
private:
int array[100];
int top;

public:
void init ();
void push( int i );
int pop();

© 00 N O g A~ W NN =

o

b

Mua kAdon propel va meplExeL private Kal public oTolxela.

2Tnv napandvw KAAQon Ta array Kal top €lvat Mpoowrikd mou
onuaivel Twg dev Propoulv va TipooTeAacTtolv arnod KWoLlKa Tou dev
elval yepog TG KAdong.

MropoUpe va €X0oUlE Kal cUVaPTHOELG TIoU va lval private Kat
dpa va propouv va kKAnBouv udvo and dAAeg ouvapTHOELG TNG
kKAdong.
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Elocaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

class stack {
private:
int array[100];
int top;

public:
void init ();

© 00 N O OB~ W NN =

int pop ()

o

}s

(
void push( int i );

Mua kAdon propel va mepLlEXeL private KAl public oTolela.

Ol ocuvaptioelg napamndvw sivat public MOU onUaivel mwg
uTIOPOUV va KAnBouv ard orotodninote dANO KWALKA.
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Elocaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

A@oU dNAWCOUE PLa KAAoN Propoule va PTLAEOUNE avTiKelpeva
OnAwvovTtag PETABANTEG TOU avTioToL ou TUTIoU.

int main() {
stack mystack;
}

To avtikel{pevo mystack auto elval €va oTLyPLdTUNo Tng stack.

H kAdon Aourdv lvat pia AoyLkn agaipeor, evw £va avtiKe(PeEVo
elvat aAnBwd (e Tnv €vvola MwG UTIAPXEL JEGA OTNV JVHUN TOU
UTIOAOYLOTH).
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Elocaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

EkTdg BERala and tnv dAwon tTNg KAAong NPEMeL va dwWooulE Kat
Tnv uAomoinon Twv PeBodwv TN KAdoNG.

void stack::init ()

{
}

top = 0;

MpEmel va XpnoluoTooouye Tov TEAEOTN :: (scope resolution
operator) mou A£€L OTOV PETAYAWTTLOTH TIWG AUTH N €Kd00N TNG
init() avikel oTnv KAdonN stack.
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Elocaywyn otig KAdoelg

Mua otoiBa (mpwtn mpooTidbetq)

[a va pooTieAdooupe yia YeBodo 1) dedougva PLag KAAong TpEMeL
va Xpnolgotojooupe (ONwg Kat oTig O0PEG) Tov TEAEOTN TeAela.

int main()

{

stack stackl, stack2;

stackl.init ();

}

O nmapamndvw KWolKag pTidxvel duo EEXwPLOTA avTikelpeva. Xtnv
ouvExXeLa KaAR TNV ouvdpTtnon init() TOU AQvTKEWWEVOU stackl. To
QvTIKE(PEVO stack2 dev apyLkomole(Tal.
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Elcaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)
M€oa o€ pia guvdptnon pla KAAong uropoule va €Xoupe pdopaocn
OTLG HETAPBANTEQ TNG KAAOELG XWwPIG TNV XPron Tou TeAeoTn TeEAE(a.

{

int

void stack::push( int i )

if ( top == 100 ) {
cout << "Stackoisofull." << endl;
return,

}

array[ top++ | = i;

stack ::pop()

if ((tos == 0 ) {
cout << "Stackounderflow." << endl;
return 0;

}

return array[——top];
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Elocaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

To nmapakdtw KOPPATL KwdLka dev TIEPVAEL Ao TOV JETAYAWTTLOTN
agou npocmaboupe va £xoupe PdoPacn oc private PEPN TNG
KAdong ekTog TNG KAAoNG.

int main() {
stack mystack;
mystack.init ();

mystack.top = 1; // COMPILE ERROR!
mystack.array[0] = 6; // COMPILE ERROR!
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Elcaywyn otig KAdoelg

21o(Ba (mpwtn poomddeLa)

Tt TUTIWVEL TO TTIAPAKATW KOPMUATL KWOLKQ;

int main() {
stack mystack;
mystack.init ();

for( int i = 0; i < 10; i++ )
mystack.push( i );

for( int i = 0; i < 10; i++ )
cout << mystack.pop() << endl;
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YTep@OpTwon ZuvapTriocwv

Function Overloading

H C++ pag dlvel v duvatdtnta va opiooupe TIOAAEG
OUVaPTHOELG PE TO (D10 dvopa apkel va £X0ouv dLaPOoPETIKA
oUvoAa TapaPeTPWV (dLaPpopeTIKOUG TUTIOUG).

Ma va doupe ylati eivat xproun n unepPopTwon
ouvaptnocwy BuunBeite TIg cuvaptioelg tng C

* int abs(int j)
* float fabs(double d)
* long labs(long 1)
MapdAo Tou oL cuvapTNOoELG KAVOUV 0UCLAoTLKA Tnv (BLa

O0UAELQ, €(JaoTE UTIOXPEWMPEVOL va dlatnpoupe 3 Eexwplotd
ovouara.
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YTep@OpTwon ZuvapTriocwv
Function Overloading
>tV C++ Pnopoupe va dLatnPriooupE £va Ovoua.

1 | #include <iostream>

2 |using namespace std;

3

4 |int abs( int i ) {

5 cout << "using.integer.abs ()" << endl;
6 return i < 0 ? —i : i ;

7 |}

8 |double abs( double d ) {

9 cout << "using.doublec,abs ()" << endl;
10 return d < 0.0 ? —d : 4 ;

1|}

12 | long abs( long 1 ) {

13 cout << "using.longoabs ()" << endl;
14 return 1 < 0 ? -1 : 1 ;

15 |}

16

17 | int main() {

18 cout << abs(—10) << endl;

19 cout << abs(—11.0) << endl;

20 cout << abs(—9L) << endl;

21 |}
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YTep@OpTwon ZuvapTriocwv

Function Overloading
To nmpdypauua TnG mponyounevng dLapAvVELAG TUTIWVEL:

using integer abs()
10

using double abs ()
11

using long abs()

9

"evikd yla va KAvoupue utieppOpTwon MAPAPETPWY TIPETIEL O
TUTOG Kal/fj 0 aplBudg Twv MapaueTpwy KABs
UTIEPPOPTWHEVNG OUVAPTNONG vVa dLapEPOUV.

Aev apkel va dlapepouv yévo atov TUTIO ETLOTPOPNG.
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Yrieppoptwon TeAeoTtwv

Operator Overloading

H C++ pag ETULTPETIEL VA UTIEPPOPTWOOUNE TEAECTEG TL.X +, -,
K.T.A WOTE va CUNTEPLPEPOVTAL dLAPOPETLIKA avdAoya JE TO
QVTLKE(PEVO.

MNa mapddetypa n xprion Tou TEAECTH << OTNV MePIMTWON ToU
cout << "output" €lval akplpwg autn n neplmtwon.

Emeldn elval kdnwg moAUnAoko autd to B€ua, 6a 1o
egeTdooupe o€ AeTITOPEPELA APYOTEPQ.
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KAnpovoulkotnta

Inheritance

2NV C++ n KAnpovoulkdtnTa unootnplletal ETLTpENovVIag o
pla KAAon va elodyel pua dAAn KAdon Jeoa otov opLoud ng.
Mropoupe €10l va ¢TLdgoupe pua tepapxia KAdoswy, amnod tnv
TILO YEVLKY] TIPOG TNV TILO CUYKEKPLUEV.

MpwTta opiCoupe TNV Pactkn kAdon (base class), rmou opilel TIQ
LOLOTNTEQ eKelveg ToU elval KOWEG o€ OAa Ta avTlKe(heva TIOU

Ba kKAnpovourioouv Tnv KAdon autn.

Mia KAdon mou kAnpovopel TNV Bactkr) KAAon, propel va
MPooBETEL KAl LOLOTNTEG TILO CUYKEKPLUEVEG.
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KAnpovoulkotnta

Inheritance

class building {
int floors;

public:
int getFloors() { /* ... */}
void setFloors( int floors ) { /* ... */ '}

}s

class house : public building {
int bedrooms;
int bathrooms;

public:
VA

b

H kAdon house (derived) €xeL péoBaon yévo ota public
MEAN TNG KAAoNg building. Na va €xeL mpdoBacn Kal o€ PEAN
Tou dev elval public TIPETEL 0TNV KAdon building va
XPNOLUOTIOOOUKE TNV TPOoRAacN protected.
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KAnpovoulkotnta

Inheritance

H kAnpovoulkdtnTta va EMTPETEL Va KAVOURE Kal OUVAuLKO
TIOAUNOPPLOUG, PE TNV XPNON CUVAPTACEWYV TIOU
arokaAouvTtal virtual.

Enedn ota endueva e€dunva Ba €xete €va yddnua o Java

Kal €va pddnua yLa avtKELPUEVOOTPAPT TIPOYPANUATIONO, dEV
Ba prioUpe akOun o€ AETTTOPEPELEG.
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Constructors

Elval ouvnBeq KATOLO PEPOG EVOG QVTLKELPEVOU va XpeLdaleTal
apytkoroinon mpLv xpnotuoriownoel.

2NV nep(ntwon tng otoifag rou e(daue TPONYOUPEVWG,
elxape pla ouvdptnon init() TNV ornola EMPETME va KAAECOUUE

auEowg agpou PpTLAxvauE €va avTKe(PEVO.

H C++ pag mapgxeL Tnv €vvola Tou constructor yla akpLpwg
auty Tnv dladlkaoia.
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Constructors

21o(Ba (deutepn TipooTdbeLa)

Mua ouvdptnon constructor elval pia €Lk cuvapTnon mou
elvalr yeNog plag kKAAong kat €xet 1o (0o dvopa Je tnv KAAon.

class stack {
private:
int array[100];
int top;

public:
stack (); // constructor

void push( int i );
int pop();

|

MNpoo€Ete Mwg o constructor dev €XeL TUTIO ETLOTPOPNG.
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Constructors

21o(Ba (deutepn TipooTdbeLa)

class stack {
private:
int array[100];
int top;

public:
stack (); // constructor

void push( int i );
int pop();

}

stack::stack() {
top = 0;
cout << "Stack.initialized." << endl;

Tunwvoupe To prjvupa yta Adyouqg eKkudbnong. uvribwg ot
constructors dev TUTIWVOUV T{MOTa, arnAd apyLKOTIoLoUV
KatdAAnAa.
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Constructors

O constructor kaAe(tal autépata 6Tav €va avTKE(NEVO
onuoupyeltad.

Na KaBoAlkd 1} otatikd avtikelpeva (METABANTEG) KaAelTal

gLa popd evw yla TOTIKA avTikelpeva, KABe popd Tou
"ekTeAe(tal" n OSAwOoN TOU AVTLKELPEVOU.
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Constructors

21o(Ba (deutepn TipooTdbeLa)

void function() { To ”péYpQUUQ Ba ektunwoel
stack T;

Stack initialized.
T.push( 5 );

cout << T.pop() << endl; 2
} Stack initialized.
. . 5
int main() C s .
{ Stack initialized.
stack S; 5

S.push( 2 );
cout << S.pop() << endl;

function|();
function();
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Destructors

To akplBwg avtiBeTo Tou constructor ivat o destructor.

MoANEQ popEQ Eva avTikelpevo Xpeldletal va
TIPAYMATOTIOOEL JEPLKEG AELTOUPYIEG TIPLV KaTaoTpapel.

Na rapddetypa 1o avTiKe(PeVO PMopel va €xeL OeoueUoEL
OuvauLkd pvrun and to cUoTnua Kat TPETEL va TNV

ETILOTPEYEL.

AN\eQ popEg umopel va £xeL avolEel €va apxelo Kat va TpETEL
va TOo KAgloel.
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Destructors

21o(Ba (deutepn TipooTdbeLa)

O destructor €xeL To (dLo dvopa pe Tov constructor pe tnv
OLaPopd Twg EEKLVAEL PE €va ~.

class stack {
private:
int array[100];
int top;

public:
stack ();
~stack (); // destructor
void push( int i );
int pop();
b

stack::~stack() {
cout << "Stack.destroyed." << endl;
}
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Constructors kat Destructors

21o(Ba (deutepn TipooTdbeLa)

void function() { To ”péYpQUUQ Ba ekTunWoeL
stack T;

Stack initialized.
T.push( 5 ); 2
cout << T.pop() << endl;

} Stack initialized.

. ) 5

int main()

{ Stack destroyed.
stack §; Stack initialized.
S.push( 2 ); 5
cout << S.pop() << endl; Stack destroyed.

Stack destroyed.

function|();
function();
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>uvaptnoelg Inline

To MPOOBLOPLOTLIKG inline HAG ETILTPETIEL VA TIOUPE OTOV
METAYAWTTLOTH va dnuloupynioel €va avtiypago Tou Kwolka
pLag ouvapTnong, yla va anogeuxdel ya KAon.

#include <iostreams>
inline double cube( const double s ) { return s * s * s; }

int main() {
double side;

0 N O g~ W NN =

std:!:cout << "Enter.theosideolengthoof_your.cube:. ";
std::cin >> side;

- O ©

cout << "Volume_of.cube_=." << cube(side) << std::endl;

n

}

Alvel anmAd pla cUPBOUA OTOV JETAYAWTTLOTH, O OTol0g Oev
elval UTIOXPEWPEVOG va TNV AKOAOUBNOEL.
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Ava@opEg
H C++ map€xel €va pnxaviouo woTe va KAVOUUE KANON HECW
avagpopdg xwpiq deikteg. Emtpemnel v dnuoupyia
WEUOWVUHWY PETABANTWV.

int main()

1
2 |

3 int x = 5;

4

5 std::cout << x << std::endl;

6

7 int& alias = x; // different name for x
8 alias++;

9

0

1

std::cout << x << std::endl;

Mua petaBAnTr avagpopdg MPEMeL va apxLkoroLleltat
ndvta, aAALWG TIPOKUTITEL CUVTAKTLKO AdBog.

KdBe Aettoupyia otnv avagopd yivetal ancubeiag otnv
METABANTH TNG orolag n avagopd lvatl YeudwVvupo.
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KANon péocw Avagpopdq

1 | #include <iostream>

2

3 |void square( int &vref )
4 |

5 vref *= vref;

6 |}

7

8 |int main()

9 |{

10 int x = 5;

11

12 square( x );

13 std::cout << x << std::endl;
14 |}

AvT( yLa va xpnoLuoroloupe Oe(KTEG UTIOPOUE VA KAVOUNE
KAjon NECw avagopdg Ye TV XPron avagopwy.
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MpoeruAeyueva Oplouata

H C++ pag eTutpEmeL va BE00UPE TIPOETIAEYUEVEG TIUEG YLa
Ta opiopata piag ocuvdptnong.

#include <iostreams>

double log( double x, double base = 2 ) {
// implementation
}

int main() {
std::cout << log( 1024 ) << std::endl;
std::cout << log( 9, 3 ) << std::endl;

O © 0 N O O b~ N =

}

Na va B€ooupe MPOETIAEYPEVN TLUN O€ €va Oplopa e(NaocTe
UTTIOXPEWHMEVOL Va BECOUNE TIPOETILAEYUEVEG TIHEG O OAa Ta
oplopata ou akoAouBouv amd ta degLd.
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[Mpdtuma Zuvaptrioewyv

0 N O g~ 0N =

© 0 N O O~ WN = O O

20

H C++ pag erutpemnel geow G A€ENG KAEWSBLOU template VA
PTLAEOUPE CUVAPTHOELG OL OTIOEG TTAPAPETPOTIOLOUVTAL UE
Turoug.

template<class T>
T max( T valuel, T value2, T value3 )
{
T max = valuel;
if ( value2 > max )

max = value2;
if ( value3 > max )
max = value3;

return max,

}

int main() {
int el, c2, c3;
std::icin >> cl >> c2 >> c3;
std::cout << max( cl, c2, c3) << std::endl;

double f1, £2, £3;
std:iicin >> f1 >> £2 >> £3;
std::cout << max( f1l, £2, £3) << std::endl;

}
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[Mpdtuma Zuvaptrioewyv

O petayAwTTLOTAG MOALG CUvVaVTHOEL TNV KAjon Tng
ouvaptnong KataAapaivel JEOW TwV TIAPAPETPWV TOV TUTIO
Kat dnuloupyel Tnv KATAAANAN cuvdpTtnon

* UMopoupE va €Xoule iapandvw and yua template
MapPAPETPO

* Ta templates eivat pta ang TLg 1o duvaTeG Kat TiLo
onuavTikeg duvatdtnteg g C++ Kal elval o Bactkdg
punxaviopog tou Mevikou Mpoypapuatiopou (Generic
Programming).
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NAEEeLG KAELOLA TNG C++

H C++ ektdg amd Tig AEEeLg KAedLd Tng C €xeL Kal TIOANEQ
veeg AEEelg kKAeldLd.

asm, bool, catch, class, const_cast, delete, dynamic_cast,
explicit, false, friend, inline, mutable, namespace, new, operator,
private, protected, public, reinterpret_cast, static_cast, template,
this, throw, true, try, typeid, typename, using, virtual, wchar_t
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MetayAwttiotig C++

Ta apxeia g C++ €xouv ouvriBwg KatdAnén
* .Cpp
- .C
Kat Ta header
* .hpp
*.h
O petayAwttiotig Tng GNU yia v yYAwooa C++ kKahe(tal pe
NV XPrion Tng eVIOANG g++.
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