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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.

S0eo
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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

g-

EKFIAIAEYZH KAI AIA élOV MAéHZH

o

EIAT AITIEMOY & ABAHTIEMOY

Evpwmaiiki) Evwon EIAIKH YNHPEZIIA AIAXEIPIZHE
Evpunaixé Koo Tapo . "

e ‘Evwong
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— ‘Evvoleg Avrikeipevootpegoucg MNpoypauuarnopou

— Khdoelg & Ixediaoudg Baoiopévog oe Avtikeiueva (Classes &
Object-Based Design)

— KAnpovouikéta & Aviikelevootpe@ng Ixediacudg (Inheritance &
Object-Oriented Design)

— Eovikég Xuvaptoeig (Virtual Functions)
— @iAeg Xuvapmoelg kal KAdoelg (Friends)

— Tevikeupévog Ixedlaoudg xpnoluonolwviag ApxEtuna
(Generic Design using Templates)
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AVTIKEIUEVOOTPEPNG MPoYPAUUATIONOG

AVTIKEINEVOOTPEPNG VS. MpoypauuaTouog

@ Ouoidnra: avaluon evog oUvBeTou cuoTNHATog (UeyAlo €pyo) oe
anAouoTepa unocuoThuara (Unoépya).

@ Oeuehwdng dlapopd: MG yiveral auth N avaiuon.
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AvrikelpevooTpe®ng Vs AIadIKAOoTIKOG

@ MPWTa 10 €pyo avalUetal oe apBpwuara (modules)
@ kardniv 8a avalntnBouv ol anairoupeves doueg dedouévwy
AVTIKEINEVOOTPEPIG avaAuon:
@ avTiueTwnilel To AOYICUIKO CaV €va OUVOAO KOAWG OPICUEVWY QVTIKEINEVWV
T OMoia PJovTieAonoIouV TIG ovIOTNTEG TOU €PYOU

@ autd 1a avrikeigeva aAnAendpoUv PYeTatU Toug YIA VA AnoTtEAECOUV €va
oUoTNUA AOYICUIKOU

@ n diadikaciakr) avaiucon 8a avTieTwnioBei apou To €pyo €xel avaluBei
o€ avrikeiueva
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AVTIKEIUEVO

o AvIikeipevo:

@ OvrdéTa n oroia éxel dopr| Kal TOrIKr) KATaoTaon,.

@ Opilel Aeimroupyieg nou unopouv va npooneAdcouy | va aA\GEouv auth TNV
kardoraon.

— AVIIKEINEVOOTPEPHG NPOYPAPHaTopds (AMN):
eival gia uéBodog uhornoinong otnv onoia

@ Ta aviikeiuyeva eival ol BepueNwdelg DOUIKES HOVADEG.

@ KdBe avrikeiyevo eival 1o omyuidtuno evog Tunou (R KAAong).
@ O kK\doelg oxeti{ovial JETAEU TOUG HECW OXECEWV KANOOVOUIKOTNTAG.
— AVIIKEINEVOOTPEPHE YADOOA:
(1) Ynootnpilel avrikeipyeva.
(2) Anarrei Ta avrikeiyeva va avikouv o€ KAAoeIg (Gueoca ) EUPeca).
(3) Ynootnpilel TNV KANPOoVouIKOTNTA.
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EvBuAdkwon (Data Encapsulation) n

Andkpun (Information hidding)

@ andkpun TWV AENTOUEPEIWV UAOMOINCNG VO avTiKeIuévou dedouévwyv
and tov €W KOOUO'.

— A@aipeon Aedopévwv (Data Abstraction):

JIAXWPICHOG HETAEU TwV rMoodiaypa@wV eVOS avIKEIUEVOU SedoNEVWV
Kal TG UAOMoinong tou.
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Tunog Aedopévwy (Data Type)

YUNoYN avTiKelnévwy Pali he éva oUVOAO Aeitoupyiwy Ndvw oe autd Ta
avTikeiyeva.

— A@npnuévog Tunog Aedouévayv - ATA (Abstract Data Type):

TUnog Aedopévwy opyavwuévog Katd TEToI0 TPONo ETCI WOTE Ol
nNEodIayPaPEG TWV AVITIKEINEVWYV KAl O NPodIayPAPES TwV AEITOUPRYIWV TWV
QVTIKEIUEVWY VA AnopovwvovTal and TNy avanapdoTacn TwV AVTIKEINEVWY
Kal TNV UAOMOoINoN TwV AEITOUPYIWV.
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KAnpovopikétra (Inheritance)

@ Mnxaviopog Mou enimpénel TNV ENEKTAcN TNG AEITOUPYIKOTNTAG eVOG AVTIKEINEVOU.

@ Enmpénel Tn dnuioupyia VEwV TUNWV JUE NEPIOPICHEVEG N MIO eKTeVEIG 1IB1I0TNTEG e
OX€OoN Je ToV apXIKO TUMO.

@ O apxikdg TUnog ovopdletal Tunog Baong (base type/object/class) evw o véog
ovopdaleral napdywyog (derived).
— MoAupop@ioude:
@ H duvardmra xelpIopoU SIapOoPETIKWV OVIOTATWY € OUOIOUOPPO TPOMO.

@ XV NMepIiNTwon Tou QVTIKEINEVOOTOEPOUG NPOYPAYMUATIOUoU, N duvardnta
QVTIKEINEVWV DIAPOPETIKWV KAAoewV (Mou €xouv NIBavda PeTatl Toug OXECEIG
KANPOVOMIKSTNTAG) Va avTidpouv dlapopeTikd oty idia Aeiroupyia.

@ ‘Orav kdnoleg Aeimoupyieg epapuolovial o€ €vav NOAUHOP@IKS TUMO, EKTEAEITAI
autduara ekeivn N Aeiroupyia n onoia eival N KAaTGANNAN YIA TOV CUYKEKPIUEVO
TUro.

216x0G A-I1nou enimuyxaverai:

enavaxpnaoipgonoinon AoyiouikoU (software reusability).
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KAdon: Mnxaviopdg g C++ yia Tov opIopd véwy TUnwv deSouévwv.
Ynoompilel apaipeon dedouévwy, evBUAAKWON DedoUEVWY Kal
KANPOVOMIKSTNTA.

Napédeiypa peAémg: ulonoinon evog ATA yia aképaloug Mivakes oe dUo
@Aacelg:

() Mpodiaypa@eEg kal anaIroUPEVEGS AEITOUPYIEG.

(B) AvTIKEIuEVOTTPEPNG IXEDIAoUOG.
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Y xedIaouoOC BACIOUEVOG O€ QVTIKEIUEVA

‘Eva apxikd GUVOAO unooTnEI{OUEVWY AEITOUPYIWV
@ Mpayuankd péyebog nivaka.
Q@ Karaxwpnon (avdBeon) evdg rivaka oe AAOV Kal GUYKPIoN MVAKWV.

© Epwmoeig nou apopoUv CUYKEKPIUEVEG TINEG OToIXEIwV: EAAXIOTO, HEYIOTO,
elUpeon.

©

Auvardtnra 1agivounong Twv CToIXEiwv Tou Mivaka.

Eniong, npénel va unootpifovral kai ol Aeroupyieg Tou cuvrBn TUNou Mivaka:
ApxikdG NpoodIopIoHOG HeyEBouG Tou nivaka (and Tov xpnoTn).
Apxikoroinon Tou Mivaka Je €va CUVOAO TIHWV.

ApiBuodeiking.

© © 00

‘EAeyx0G 0pB8ATNTag TOU apliBuodeikm,.
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Fevikn Jop@r KAAoNG

class IntArray
{
public:
// public methods (member functions) and fields
// comprises the public interface of the class
// and can be accessed from any other function
// of the program
private:
// private methods (member functions) and fields
// can be accessed only by the member
// functions of the class
// private implementation and object state storage
i

Xprion KAGong yia opIoud QVTIKEIUEVWV :
O TUnol/avrikeiyeva nou opifovral and Tov NPOYPAPUATIOT XpnaoiuonoloUvTal dnwg Kal
Ol eVoWNAaTWPEVOI TUrol:

// a single IntArray class object
IntArray myarray;

// a pointer to a single IntArray class object
IntArray » pmyarray = new IntArray;
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Yuvaptoelg ueAn (Methods)

class IntArray

{
public:

int size() const; // member function which does
// not modify the class object

IntArray& operator=(const IntArray &);
bool operator==(const IntArray &) const;
bool operator!=(const IntArray &) const;

int min() const;
int max () const;
int find(int) const;

void sort();

private:
// the private implementation

}i
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KAr\on cuvdptnong JEAOUC

@ Telheomg NpoonéAaong . (TeAeia): xpnoiuonoleital and avrikeiyeva TG KAAoNG.

IntArray myarray;
int min_val = myarray.min();

@ Teheomg Npoonélaong -> ("BENOG™): xpnaoidonoieital and deikteg oe aviikeiyeva
NG KAGONG.

IntArray *pmyarray = &myarray;
int max_val = pmyarray->max();

Epapuoyn TeAeotav

lMveral pe tov idlo TpdMno SNwWG Kal OTOUG EVOWHATWHEVOUG TUMOUG.

IntArray myarrayl, myarray2;

myarrayl = myarray2;
// The compiler translates this to
// myarrayl.operator=(myarrayZ2);

if (myarrayl == myarray2)

// The compiler translates this to
// myarrayl.operator==(myarrayZ2)

{ /* do something =*/ }
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MetaBAnTeg peAn (data members) kKA\dong IntArray

— To péyeBog Tou nivaka dnwc npoodiopileTtal and Tov XpnoTn.
— Karavoun kal anoBrkeuon Tou nivaka = JéNog dedouévwy TUrnou deikm
yia anoBrikeuon g dieUBuvong Mou enioTREPEI O TEAEOTNG NEW.

class IntArray

{

public:

/..

int size () const { return asize; }
private:

int asize;

int * ia;
}i

Maparmpenon: Mia cuvdptnon JEAOUC Mou opileTal HECA o€ OpPIoHO KAAoNG
Bewpeital autéuara wg inline.
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APXIKOMOINON AVIIKEINEVWV

H C++napéxel évav autduaro unxavioud yia KAACEIG OpICUEVEGS and ToV XproTn.
Iuvdpnon Karaokeung (constructor):

EidIkr) cuvapTnon-WENOC Mou XpNOIUOMOoIEiTal yIa apxIKonoinon.

OpiZeral and Tov NPoyPAUUaToT.
— ’Exel 10 id10 dvoua pe autd NG KAGoNG.
— Aev éxel TUNo enCTPOPNG TINAG.

— Mnopei va opioBei MOMEC Popes (UECW UNEPPOPTWONG CUVAPTACEWV).

class IntArray
{
public:
IntArray (int sz = DefaultArraySize);
IntArray (const int % ar, int sz);
IntArray (const IntArray & other);

private:
static const int DefaultArraySize;
/7
bi

const int IntArray::DefaultArraySize = 12;
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H npoenineypévn cuvaptnon KATAOKEUNG

IntArray (int sz = DefaultArraySize);

// initialises an object of size DefaultArraySize
IntArray myarrayl;

// passes the argument 1000 to the constructor
IntArray myarray2 (1000);

Mia apxikrj uUAonoinon g nPoemAeypévng cuvapTnong KAtaoKeung

// :: class scope operator
IntArray::IntArray (int sz)
{
// set the data members
asize = sz;
ia = new int[asize];

// initialise the memory
for (int 1i=0; i < asize; ++1)
ial[i] = 0;
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H delUrepn cuvApTNon KATAOKEUNG

IntArray (const int * array, int sz);

// Initialises a new IntArray class object
// with a built-in integer array

int ia[l10] = {0,1,2,3,4,5,6,7,8,9};
IntArray myarray3(ia,10);

YAonoinon:

IntArray::IntArray (int x array, int sz)
{

// set the data members

asize = sz;

ia = new int[asize];

// copy the data members
for (int i=0; ix < asize; ++1)
ia[ix] = arrayl[ix];
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H cuvdptnon kataokeung aviiypdgou (copy constructor)

IntArray (const IntArray & iA);

AiaxeipiCetal v apxikonoinon evag aviikeinévou TG KAaong IntArray pe kdnolo dho. O copy
constructor kaAeiral autéuara:

o ‘Orav dnAWveETal pia JETABANTT KAl APXIKOMOIETal Ue TNV TIWA Iag AANG.

e Kard  uerapiBacn opioudrwy oe cuvAptnon kar agia.

0 Kard v enictpon TiuRg and cuvdptnon kar atia.

IntArray myarray4;

// equivalent initialisations
IntArray A = myarray4;
IntArray B (myarray4);

YAornoinon:

// copy constructor
IntArray::IntArray (const IntArray & other)
{
asize = other.asize;
ia = new int[asize];
for (int i=0; i < asize; ++1i)
ia[i] = other.iali];

}

Maparripnon: Av dev opiletal, TOTe ekTEAEiTal N MPOEMIAEYUEVN APXIKOMOINON TwV pJeAwv dedouévwv (default

memberwise initialization).
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Mapdadelypa pe copy constructor

Kal ol TpeIg cuVapTAOEIG KATAOKEUNG UAOMOIOUVTAI UE MaPAOuOoIo Todro. YNdpxel 1odnog va ano@uUyoupe TV
N enMBuuNT AvanapaAywyr Tou iBIou KWIIKA ;

class IntArray
{
public:
//
private:
void init (const int * array, int sz);
bi
void IntArray::init (const int % array, int sz) {
asize = (sz < 1) ?2 1 : sz;
ia = new int[asize];

for (int i=0; i < asize; ++1i)
ia[i] = ('array) ? 0 : arrayl[i];

}
Ol TPEIG CUVAPTACEIG KATAOKEUNG UnopoUv va Eavaypapouv wg eENg:

IntArray::IntArray(int sz = DefaultArraySize)

{ init (0, sz); }
IntArray::IntArray(const int x ar, int sz)

{ init (ar, sz); }
IntArray::IntArray(const IntArray & other)

{ init (other.ia, other.asize); }
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(destructor)

@ Eidikry ouvApTnon-UENOG Nou KaAETal autopara OTav TEAEIWVE N EUBEAEIQ TOU
QVTIKEINEVOU OTO NPOYPAUNA.

@ Opileral and Tov xpnorn.
@ ‘Exel cav dvoua 10 CUUBOAO ~ akoAouBouuevo and 1o dvoua NG KAAoNG.

@ Aev éxel TUNo enICTPOPNG TIUAG.

class IntArray

{

public:
// constructors
IntArray (int sz = DefaultArraySize) { init (0, sz); }
IntArray (const int % ar, int sz) { init (ar, sz); }

IntArray (const IntArray & other)
{ init (other.ia, other.asize); }

// destructor
~IntArray () { delete[] ia; }
// .
private:
void init (const int * array, int sz);

/7

bi
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ApIBuodeikTng

E€eidikeuon Tou TeheoTr) apiBuodeikn ([ 1) oe oxéon ue T user-defined kAdon.

O TENEOTNG EMNICTPEPEI TO CUYKEKPIUEVO OTOIXEIO UE avapopd WOTe va eival duvarm n
TpoMomnoinor Tou.

lNa va eival duvarr n KAon Tou Kal G€ const OTIYUIOTUNA ToU IntArray AnaAimeiral Kal pia
ekdoxn nou Ba eniIcTPEPE! const Ava@opad (MOvo avdayvwon).

Enmpénetal n unapén dUo puebddwv pe idlo dvoua kal opicuara av n deutepn eival const.

#include <cassert>

int& IntArray::operator([] (int ix)

{

}

// preprocessor macro to assert a precondition

// 1if false, then a diagnostic message is printed
// and the program terminates

assert (1x>=0 && ix<size);

return _ial[ix];

// version for const objects
const int& IntArray::operator([] (int ix) const

{

assert (ix>=0 && ix<size);
return _ial[ix];
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ApIBuodeikTng

Karaxdpnon (avddeon npic) nivaka: dGAAn pia nepintwon unep@déptwong reAeot)

@ O 1eheoTG eNéyxel pia NiBavr avABeon Tou OTIYHIGTUMOU CToV €auTd TOU KAl EMICTREPE! TO idIo TO
QVTIKEIUEVO YIA VA EMMEENOVTIAl AAUCIBWTEG AVABETEIG,.

IntArray& IntArray::operator=(const IntArray & other)

{
if ( this == sother ) // check for assignment to self
return x*this;

delete[] ia;
init (other.ia, other.asize);

return xthis; // returns the invoking object itself
// enables chain assignments
}
O éupeoog deiking this
@ Aeiking nou nepiéxetal oe kABe PéNOG (CUVAPTNON, TEAEOTH) KAAONG.
@ Avapépetal oo avTikeipyevo (To SeIKTodoTe ) yia To onoio KaAeiTal n cuvapTnon-WéENOG, 1 O
TEAEOTNG-HENOG.
Napédeiyua

IntArray myarrayl, myarray2;

// the returned object sthis refers to myarrayl

(myarrayl = myarray2 = myarray?2).size(); o147



AVTIKEINEVOOTPEPNCG IXEDIAOUOG

H péxpl Twpa uhonoinon Tou IntArray:

(1) Ynoompilel €éreyxo Twv opiwv Tou apiBuodeikm.

(2) Aev unootnpilel TakivounuéVoUG Mivakes

AIGPOPETIKEG KATNYOPIEG XPNOTWV UNoPEi va €xouv avTipaTnkES anaitnoeig:
n.x. hia karnyopia va Bpiokel 1o (2) anoAUTwS anapaitnto Kal Tautdoxpova dev
BéAel TNV eniBdpuvon nou cuvendyetal 1o (1). Mia GAAN Kartnyopia XxpnoTwv
niotevel akpPIBWGS To avriBeTo.

Mwg ynopei n uhonoinor PYag va unootnEilel TIG DIAPOPETIKEG ANAITNCEIG
JIAPOPWV XPNOTWV Mou BEAOUV VA TNV XPNOIMOMOINCOUV ;
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Mia npwtn npoondBeia

AvAnTuEn 110V SIAPOPETIKWV UAOMOINCEWV TNG KAAONC, avTypAPOoVTag TO
HEYaAUTEPO PEPOG TOU KWIIKA KAl TOOMOMOIWVTAG TOV KATAAANAQ YIia va
unooTtnpilel Tafivounuévous nivakeg.

// Unsorted, without range-checking
class IntArray { ... };

// Unsorted, with range-checking
class IntArrayRC { ... };

// Sorted, without range—-checking
class IntSortedArray { ... };
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Mola eival Ta PeEIoVEKTWATa autnG TNG AUoNG;

@ Aiampnon eIV UAoMoINCEWY MIVAKWY MOU MEPIEXOUV TAUTOCNUO TO
MeYaAUTeEPO PEPOG Tou KWIIKA. [ooTtiunon: éva puovadikd aviiypago Tou
kolvoU kwdika va diauoipdletal and TIG UnNdpXouced (KAl UEANOVTIKEG)
KAdcelc.

Q Iuyypaon EeXwPICTWV CUVOPTACEWY Yia ornoladnrote Aeroupyia ndvw ce
autoug Toug nivakeg. M.x.:

void process_array (IntArray &);
void process_array (IntArrayRC &) ;
void process_array (IntSortedArray &);

Mooriunon: Wia povadikr cuvdpTnon Nou va JéxeTal oav SpIoHA TG
Undpxouoeq (Kal HEANOVTIKEG) KAACEIG.
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KAnpovouikétnta

O AVIIKEINEVOSTPEPHG NPOYPAUNATondg (ot C++) napéxel n¢ €EA¢
AUoelqg:

@ KAnpovouikdmnra: érav uia véa kAdon (IntArrayRC) kAnpovopei and
MIa GAAN, nou ovopdletal cuvnBwg kAdon-Bdong (IntArray), éxel
npoonéhacn or1a PEAN dedoPEVwy Kal OTIG CUVAPTAGEIG-UEAN AQUTAG TNG
KAGoNG-BACNG XwpEIG va anarreital avanapaywyr Tautdéonuou Kwdika. H
véa KAAon xpeldletal yOvo va Napéxel ekeiva Ta HEAN dedouévwy Kal
ekeiveg TIG CUVAPTACEIG-UEAN NoU eival avaykaieg yia Tnv uhonoinon Twv
ennPOCBETWV AEITOUPYIWV MOU MNPOCPEPEI.

Q Mnxavioudg Eikovikwyv Zuvapriocewv (Virtual functions): xeipiletal KNACEIG
OCUVAPTACEWV-UEANWV MOU CUPNEPIPEPOVTAI DIAPOPETIKA, EEAPTWUEVEG
and tTov NEaypanko TUNo ToOU AVTIKEIUEVOU Mou KAAEITal oTny Iepapxia
kAdoewv/unokAacewv (f TUnwv/unotunwv).
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Mapdadelypa pe KA\npovouikdtra

Mia uriokAdon (subclass) €xel v idia diacuvdeon (interface) ue v kKAdon-Baong, n onoia
enmpénel otV KAAon-BAong Kal TNV UMOKAAGON va XpNnoIUomnoloUvTal EVAANAKTIKA JEoa oe éva
npdypauua.

#include "IntArray.h"

void swap (IntArray & ia, int i, int j)

{

int tmp = ialil;
iali] = ialj];
ialj] = tmp;

IntArray IA;

IntArrayRC IARC;
IntSortedArray IAS;
string s ("Non-IntArray");

swap (IA,0,10); // ok, IA is of type IntArray

swap (IARC,0,10); // ok, IARC is a subtype of IntArray

swap (IAS,0,10); // ok, IAS is a subtype of IntArray
(

swap (s,0,10); // error, string is not a subtype
// of IntArray 29 /47



— O 1eAeoTNG apiBuodeikin nou KaAeital and TNy swap npeénel va alalel
Suvauikd ce KABe KAAoN Kal Npénel va kaBopiletal and Tov NPaypankd
TUMO TOU Mivaka Tou OMoiou Ta oToIXeia aviaAAAGovTal.

— AuTO enimuyxdvetal he 1 dNAWon autoU ToU TEAECTH WG EIKOVIKOU
( virtual ).

virtual inté& operator([] (int ix) const;

— To idlo ynopei va yivel kai ye kd8e AN cuvApTnon-UENOG N onoia eivail
efaprwpevn and tunoug (type-dependent), n.x.
min(), max (), find().
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MNwg npoeTtoiualoue hia KAAoN YIA KANPOVOUIKOTNTA

— OI OUVTAKTIKEG aAAQYEG €ival EAAXIOTEG :

o AIaxwpPIoNAS CUVAPTACEWY Kal HETABANTWY TG KAAoNG-BAong and autwv
rnou Jrnopei va diagpoporoloUvial oTic NApAYywyes KAAGEIG.
o MpoodiopIcudG CUVAPTACEWY Mou Mpénel va dNAWBOUV WG EIKOVIKEG.

— Xnuavrikry aAAayn), o oxediaoudg NG KAdong-Baong:

e Anuioupyia evég npootareupévou (protected) TUAPATOG yia ekeiva Ta UEAN
SedopEVwY Kal CUVAPTAOEIG-UENN Ta onoia eival un JIaBEIua o1o YevIkO
nEdypauua, aAd yivovial diaBéaiua oG napdywyeg kKAdoelg. Ondrnote
OuUMNeEPIANPBei uéca oto 1IBIWTIKO (private) Tunua eival dia8éoiuo udvo otnv
kAAon-Bdong kal oe kauia napdywyn KAAon.

o MpocdiopIcuOG TWV CUVAPTACEWV-UEAWV Mou eival e€apTnuéveg and
TUNOUG Kal SNAWON TOUG WG EIKOVIKEG ( virtual ).
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Mapdadelyua

class IntArray

{

public:
// constructors
IntArray (int sz = DefaultArraySize) { init(0,sz); }
IntArray (const int x ar, int sz) { init (ar,sz); }

IntArray (const IntArray & other) { init (other.ia,other.asize);

// virtual destructor
virtual IntArray() { delete[] ia; }

IntArray& operator=(const IntArrayé&);
int size() const { return asize; }

bool operator==(const IntArray&) const;
bool operator!=(const IntArray&) const;

// no range checking
virtual int& operator([] (int i) const {return ia[i];}

virtual void sort (int, int);
virtual int find(int) const;
virtual int min() const;
virtual int max () const;

protected:
void init (const intx, int);
static const int DefaultArraySize = 12;
int asize;

int % ia;

}
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TI nPE€nel va KAvouue yia TIC Napdywyes KAACEIG ;

@ Na 11¢ dNAWooUNE WG Napdywyeg and v KAAon-Baong.

@ Na Napéxoupe Toug OpIoCHOUC TV CUVAPTICEWV-UEADY MOU €Xxouv dNAWBET wg
€IKOVIKEG OTNV KAAon-BAon.

@ Na napéxoupe TG JIKEG TOUG CUVAPTAOEIG KATACKEUNG (YIa ornoia véa PEAN
MPOGCBETOUV), EMEKTEIVOVTAG TIG CUVAPTACEIG KATAOKEUNG TNG KAAoNG-BAong nou
KAnpovopouvTal.

IuVapTHOEIG KATAOKEURG:

@ OI CUVAPTNOEIC KATAOKEUNG KAAoUVTal autduara yia OAn TV iepapxia apxioviag
and v KAAon nou Bpioketal oTn pila Tou 3€vpou KANPOVOUIKOTNTAG. KaBe
napdywyn KAAon apkei enopévwe va apxikonolei udvo 1a nedia nou npocBETel.

@ O1 cuvaptAoelg kKatdpynong Kahouvral autduara e TNV avriotpodn oelpd.

@ Anareital évag 1pdénog yia va uetapiBalovral Ta opiouara ot CUVAPTAOEIG
KATAOKEUNG TNG KAAoNG-BAoNG av autd eival avaykaio.

Napddeiyua: Mog perafiBaloupe 1o A kai To 7 0tn cuvdpOon KATaokeung TG KAAong-Baong IntAmray;

int IA[7] = {0,12,35,2,3,12,81};
IntArrayRC IARC(IA,7);
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Eidn MNpdopaong

@ O1 napdywyeg KANAGeEIG €xouv NpdoBacn POvVo OTa non-private PéEAn G
Bdong-kKAaong.

Mpdopaon public | protected | private
kAdon Bdaon vai vai val
napAywyn KAAon val val Oxi
SlapopeTKd vai oxi oxi
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Mapdadelyua

// IntArrayRC.h - part 1

#ifndef IntArrayRC_H
#define IntArrayRC_H

#include "IntArray.h"
#include <cassert>

class IntArrayRC : public IntArray
{
public:
IntArrayRC(int sz = DefaultArraySize);
IntArrayRC (const int xarray, int array_size);
IntArrayRC (const IntArrayRC &other);

virtual int& operator[] (int) const;
private:

void check_range (int i) const

{

assert (i >= 0 && 1 < asize);
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Mapdadelyua

// IntArrayRC.h - part 2

int& IntArrayRC::operator[] (int index)
{

check_range (index) ;

return ia[index];

// portion after ‘:’ is called member initialisation 1list
// it provides the mechanism by which the arguments are
// passed to the IntArray constructor

IntArrayRC: :IntArrayRC (int sz)
IntArray (sz) {}

IntArrayRC::IntArrayRC(const int * iar, int sz)
IntArray(iar, sz) {}

IntArrayRC: :IntArrayRC (const IntArrayRC &other)
IntArray (other.ia, other.asize) {}

// destructor is not provided, because the derived class
// doesn’t introduce any data member requiring destruction

fendif
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Eicodoc/'EEodog

@ H eicodog/étodog opileral ue unepPdPTWOoN TWV TEAEOTWV << KAl >>,

@ Eneidn 1o npwto SpIcHA AuTWV TwV TEAECTWYV MPEnel va eival To peuua
€106d0uU 1 €£ddou (ASyw Tou TPOMoU KANONG Toug), dev unopouv va eival
HEBODOI TNG KAGoNG aANG Npénel va eival eEwTEPIKESG CUVAPTACEIG.

@ [pénel va eniotpéouv 1o peupa eicddou/etddou waoTe va eival duvarn n
€KTUNwWon NOAUMAOKWY NAPACTACEWV.

ostream &operator<<(ostream &os, const IntArray é&a)

{
for (int i = 0; 1 << a.size(); ++1i)
os << a[l] << " ",.
return os;

}

IntArray IA;
cout << "Array: " << IA << "\n";
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®iNeg Tuvaptioelg kal Khaoeig

MepIKEG POoPECG Unopei va BENoUE va enmpEYPOUE TNV MPOCNEAACH TWV
IDIWTIKWV JeAwV (Dedopuéva, CUVAPTAGEIG) UIAG KAAoNG and AAeG KAAGEIG N
ouvaptnoelg. Auto Jnopei va enireuxBei dNAWVOVTAG autég TG KAACEIG N
CUVAPTACEIC WG PIAec (friends).
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Mapdadelyua

class ClassOne
{
friend ClassTwo;
friend void set_something(ClassOne &, int &);
// .
private:
int i;
int& foo(const int &);

bi

class ClassTwo;

{
/).
ClassTwo (int & z) {ClassOne::foo(z)};
//

bi

void set_something(ClassOne & Obj, int & Xx)
{

VIR

Obj.i = defaultvalue;

//
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Fevikeupévog IxedIaopos pe ApxETuna

template <typename elemType>
class Array

{

public:
Array (int sz = DefaultArraySize) { init (0, sz); }
Array (const elemType xar, int sz) { init(ar, sz); }
Array (const Array & other) { init (other.ia, other.asize); }
virtual Array() { delete[] ia; }

Array& operator=(const Array &);

int size () const { return asize; }

virtual elemType& operator[] (int i) const
{return ial[i];}

virtual void sort (int, int);
virtual int find(const elemType &) const;
virtual elemType min () const;
virtual elemType max () const;

protected:
void init (const elemType %, int);
static const int DefaultArraySize = 12;
int asize;
elemType * ia;
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Mapdadelyua

// ArrayRC.h

#ifndef ARRAYRC_H
#define ARRAYRC_H

#include "Array.h"

template <typename elemType>
class ArrayRC : public Array<elemType>

{

bi

public:

ArrayRC (int sz = DefaultArraySize)
Array<elemType> (sz) {}

ArrayRC (const ArrayRC & r)
Array<elemType> (r) {}

ArrayRC (const elemType =*ar, int sz)
Array<elemType> (ar, sz) {}

elemType& operator[] (int 1i);
const elemType& operator[] (int i) const;

fendif
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Mapdadelyua

// ArrayRC.C

#include "ArrayRC.h"
#include "Array.C"
#include <cassert>

template <typename elemType>
elemType& ArrayRC<elemType>::operator[] (int 1)
{

assert( 1 >= 0 && 1 < asize );

return iafli];

template <typename elemType>
const elemType& ArrayRC<elemType>::operator[] (int i) const
{

assert( 1 >= 0 && 1 < asize );

return iafl[i];
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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
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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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