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B

lepapyla kKAaoewv / Baown — Mapaywyn
KAQon

S

 H KAnpovouLKOTNTO ELvVaL YL TEXVLKA OTTO TNV OTIOLA TIAPAYOULE LD
Kawvoupyla KAaon (rmapaywyn) amno pia KAdon nou unapxet Non
(Baoikn)

* H mapaywyn kKAaon

a) KkAnpovopetl oAa ta PEAN TNC Baoknc (ektoc amod constructors/destructors)

b) pmopel 6& va TPOMOTMOLOEL KATIOLO ATTO QU TA
c) umopel va mpooBeoel karmola katvou pyla

* H Baowkn ovopaletat kat kKAaon (yoveag - base) evw n mapayouevn
(moudt — child - derived)
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[Tapadelypo Lepapylad

e EoTw OTL £XOUME pLa KAAon Ttou TtEpLypadeL Evav KUKAO

e Mmopoupe va SnULOUPYNOOUKE L Koivou pylol KAAon Ttou
nepypadel evav KUALVOpo
e H kAdon KUAWVOpOC
e MMpoo¥<tel kalvoupyla pLetaPAnTn LEAOC ipsOs
e [lpood<tetl pLa kawvoupyla uEBodo ipol ogko
e Ataopormotei tnv peBodo ipol epifaneia

Cylinder

MrmopoUpe va oupe otL n Cylinder isa Circle

Q‘ﬂf MNavemornuio BAuTikng Makedoviag
m TuRpa MnpyaveAéywv Mnxavikwy
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AnAwon Paotknc KAaonc

e 3TNV Baoikn KAdon pmopou e vor  Jclass tircle

, : {
oplooupe po member function Sublic:

oav virtual Circle() :aktina{ @ } {}
/ / / / Circle(double a) : aktina{ a } {}
* AUTO ONMOLVEL OTL TIEPLUEVOULLE void set_aktina(double a);
oo TLC derived classes va TLC virtual double ipol epifaneia() const;

oploouv £ava yLoL TOV E0UTO TOuC | Private:

double aktina;

¥
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[Tapadelypa mapaywync KAaonc

* XTnNV mopaywyn KAaon

Jclass Cylinder : public Circle
e AnAWvoupe anod nom/nmeq%
public:

KAQLOELC KANPOVOUOULLE OTO

ivation li Cylinder();
derivation list i indcr (double a, double 1);
' ' id set i -
e AnAwvou e Ta KavoupyLa void set 1psos();

member variables / functions double ipol ogko() co

private:

e ANAWVOUHE QUTA TTOU
aAAA{OULLE QIO TNV TTATPLKN
(override)

ouble ipsos;

¥
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[Teplexopeva Cylinder

aktina

Set_aktina

Ipsos

Ipol_epifaneia

Ipol_ogo

Set_Ipsos

Constructors

variable
method
Variable
Method
Method
Method

Cons
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Circle

Circle

Cylinder
Cylinder
Cylinder
Cylinder
Cylinder

Dvous [ Eibos | Novoplouee | Acess Spec_

Private
Public
Private
Public
Public
Public
Public

AVTIKELLEVOOTPADNG TPOYPAUUATIONOG o€ C++ - Ap Xpriotog MpopumavonouAog

‘ExeL mpocPBaon n Cylinder?

OXI
NAI
NAI
NAI
NAI
NAI
NAI




Redefining vs Overloading

e H uebodoc ipol_epifaneia riov Bpioketal otnv kKAdon Cylinder otnv ovoia
«enavakoBopile» tnv nEBobdo ipol_epifaneia tou €xeL NON opLOTEL OTNV
ntatptkn kAaon Circle

e Oa UMOPOVUCE OMWC Va YIVEL KaL uTtepdoptwon tne apxkne nebodou

e [l va yivel auto Ba pemel n neEBodoc ipol _epifaneia mouv Ba oplotel otnv
kAdon amnoyovo (Cylinder) va dtadpEpel otov aplOUo n tov TUMO TwV
TOPALLETPWYV TNC

e Y€ QUTN TNV MepimtTtwon n kKAaon amnoyovoc (Cylinder) Ba €xeL dvo
dlapopetikec pebodouc ipol_epifaneia. Mia mou kKAnpovopeL oo tov
YOVEQ Kol pio tou opilleL autn

* [la va pog «mpootatePe» n C++ opllel to emiBepa override
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Protected access specifier
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Private peAn yoviknc kKAaonc

e [IPOZOXH! H T[pC')O'BOLO'r] ota Base Class
LOLWTLKA HEAN TNG YOVIKNAG ivate
kAaonc empenetat MONO ota
OVTLKELMEVA TNG ibLOLG KAAoNG Sublic
OXI ota avtikeipeva tTnG KAAoNG Serived X
rtodi! !!

private

public
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Private pueAn yoviknc kAaonc

e [la mapadetypa ot peBodot tng Cylinder AEN €xouv mpoofoaon ota
WOwwTtika neAn tng Circle (aktina)

double Cylinder::ipol epifaneia() const

{
double epif;
eplif = 2 * M_PI * aktina*(aktina + ipsos);
return epif;

h
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To enitedo pooPaonc Protected

Entimebo nmpooBaonc
protected.

e Eritpemnel mpooBaon ot
derived KAQOELC

o AV ETUTPETEL OE AAAEC
KAQoELC / KwSLKa
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Derived

Base Class

private

/

protected

%4

public

private /

public

X
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Other class /
code

private

public
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To emntinedo npooBaonc Protected

e EMopevwe av

XOPOAKTNPLOOUE Circle();
protected tnv aktina otnv P""t?cte‘jf{t,

. / . int aktina;
Circle tote n Cylinder rtou ).

TMOPAYETE ATIO AUTH

LLTTOPEL vaL EXEL TPOCBaon

! jdouble Cylinder::ipol_epifaneia() const
O€ aUTn ! -
{
double epif;
epif = 2 * M PI * aktina*(aktina + ipsos);
return epif;

¥
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Derived-to-Base Conversion

e KaBe avtikeipevo tnc derived
kAaonc (cylinder) meplexel peoa
TOU TOoO ta SIKA Tou members Base members
000 Kol auTa TNn¢ base

Derived

e MmopoUpe va TTOUE OTL Eval
aYtLKeiuevo NG de’rived TEPLEXEL Frtra members o
LEOCOL TOU KoL VA EVA UTTO-

QVTIKELMEVO TNC base kKAAonc
(circle)
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Derived-to-Base Conversion

e To yeyovoc otL €va derived avtikeipevo
TIEPLEXEL LECOL TOU KAl Eva base utto- Circle base;
OVTLKELEVO LOG ETILTPETIEL VA Cylinder der;
xpnotuomnoloupe derived avTKELLEVA OTNV

, Circle* p = &base;
Ocon twv base b = &der;
* JUYKEKPLUEVA UTTOPOUUE Vo avaBecou e . ]
ircie " = er,

pointer ko reference tou base o€ derived
objects
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e H Snuioupyla Kot n xpnon Twv aVTLIKELLEVWVY TNE apaywync KAdong yivetaul
OTIWC Kall kKaBe aAANnc.

Xpnon base members armo tnv mopoywyn

e Mot tpoooyxn otnv nEBodo ipol_epifaneia

e Av KaAeoTel amo avtikeipevo tumou Cylinder tote Ba kaAeotel n kalvoupyLa
ekdoxn tnc. YrapyxeL o scope resolution yia va kaBopioou e oo OEAoVE
VO EKTEAEOTEL

int main()

{

Cylinder a;

cout << a.ipol epifaneia() << endl;
cout << a.Circle::ipol epifaneia() << endl;
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ALODOPETIKN POooPacn KANPOVOULKOTNTOG

210 nponyouuevo tapadeypa n kKAaon Cylinder kAnpovopnoe tnv
kAaon Circle cav public

e AutO onpaivel ot oAa ta tedia tng Circle Ba €xouv otnv Cylinder to
LOlo emimedo npooBaong e aUTO MOV ELYAV APXLKAL

e MmopoUpe OUWC pLa KAaon val TV KAnpovouNOOoULLE cav private

e Auto Ba kavel ONA ta otolxeia tnC KAAonc mou KANPOVOLLOUUE
private akopa kat auta nov 6&v NTav.

e Av bev ypadel Bewpeital private
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[Tapadeypa private KANpOVOULOC

class Cylinder : private Circle

* TaL AVTIKELMEVA TNG iublic:

cylinder mA€ov bev
HIOPOLV VA , int main()
xpnotornotovv OYTE {

ta public TuApata Cylinder a;

tn¢ Circle

cout << a.ipol epifaneia() << endl;

o AVT’LGETOL 1o cout << Q.Circle::ile_EpiFaneia{} << endl;
QVTLKELWEVA TNC a.set_aktina(4);
Circle e€akoAouBouv }
KOLVOVLKQL
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Constructors / destructors ko
O ALY WVEC KAQOELC



Default Constructor

e KaBe popa mou SNULOUPYELTE EvA AVTLKELLEVO pLaC KAAONC XwpLg
apxlkornoinon otnv ovota KaAeitat o default constructor

e Otav 6nutoupveaat QVTLKELWLEVO napavwvnq K)\acnq otnv
npavuaukomra 5r]p.LOUpVELTOLL TPWTO EVOL OVTIKELLEVO TNG PAOLKNG
KAQLONC KOl LLETA EVAL TNC TTAPAYWYNC

e Emopevwc KaAeital mpwTta o constructor tn¢ Baoclkng KAAonc KoL oTnV
OUVEXELQL O constructor TNE mapaywync

* To (610 LoYUEL av EXOUME Kol KANPOVOULKOTNTA OE TIOPOTTAVW OTIO £Val
enimeda

e To avtiotpodo LoyUel yia tov destructor
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[Tapadelypa ONULOUPYLAC OVTLKELMEVOU
opAywync KAQoNC

S

° ﬂapatnpof)ug OTL KOAELTOL O ICircle::Circle(): aktina{@}
Circle() xywpic va avadepeTol {
aro tov Cylinder )

cout << "Dimiourgo Circle ;

1Cylinder::Cylinder():1ipsos{®}
{

B Microsoft Visual Studio Debug Console

cout << "Dimiourgo Cylinder ;

+
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ANLLOUPYLA. OWVTLKELMEVOU TTOPOYWYNC KAQONC &

 H owoTth IpaKTIKN Elval va
KaAoU e Tov base constructor
otnv initialization list Tou
derived constructor

Mg autOV ToV TPOTIO
dnULoupyeital To UTO-
aVTIKelpEeVo Kol o derived
constructor apxLKOToLEL HOVO Ta
Kawvoupyla member variables
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cout << "Dimiocurgo Cylinder

Cylinder::Cylinder():Circle(), ipsos{@}
{

¥



S

* Kata tnv dnpioupyia eVOG OVTIKELHEVOU TNG TTOpAywyng KAAONG KE TNV Xpron
un default constructor otnv mpaypatikotnta kaAsttat o default constructor tng
MOTPLKNC TPWTA

* Auto umopei va apaAndBei av o constructor tng mapaywyng KAAEL ano Hovog
TOoUu €vav aAlo constructor

Mn Default constructor

Cylinder::Cylinder{double a, double 1): Circle(a), ipsos{i}
{
h
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[TOAULOPPLOLOC

TuRpa MpxavoAoywv Mnyxavikwyv
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Xpnon rmopaywync otnv BEon yoviknc

e Auto Sivel Tnv duvatotnta va

int main()

XPNOLLOTIOLNOEL O€ TIEPUTTWOELC {

, ’ ' ' Cylinder a{ 3,5 };
OTTIOU QUTTOLLTELTOL EVOL OVTLKELUEVO

TNG TATPLKNG Circle* p;

e € AUTN TNV MEPUTTWON OpWC Ba
EXEL TIPOCPaon povo ota
OTOLXELO TNC TIATPLKNC. P->]

@ ipol_epifaneia
. ] 0 set_aktina
Exet mpoofaocn MONO ota .
: . -+
HEAN tng Circle L

p = &a;

MNoapolo nou eivat Cylinder
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Virtual method

—

int main()

{ Circle af{ 3 };
e virtual uédobog: o Cylinder b{ 3,5 };
compiler emiAgyeL Ttov Circle* p;
opLopd mou Ba P
eKTEAEOEL OVANOYOQ. LE cout << "epifaneia kiklou: " << p->ipol_epifaneia() << endl;
p = &b;

TOV TUTIO TOU
OLVTLKELuéVOU CI)XL '[nv cout << "epifaneia kilindrou: " << p-»ipol epifaneia() << endl;
wpa Tou compile
(compile time) aAAd tnv reta Kiklou, 22183
WP TNG EKTEAEONG (run e —
time) rese any key fo close this window . - |
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[ToAVOPPLOLLOC

* [TOAUMOPPLOMOC OTOV AVTLKELLEVOOTPAdH TIPOYPALLATIOUO ELval N
TEXVLKN UE TNV Omola aVTIKELMEVA OLAPOPETIKWY TUTTIWV
XpnotlpomoLouvtal e Tov LdLlo Tpomo

e Compile type:
e H umepdOpTWOonN CUVAPTACEWYV KoL TEAECTWYV £lval Eva tapadeLypa
MOAUOPILOMOU TTIOU CUUBALVEL KOTA TNV LETAYAWTTLON TOU TIPOYPALLLLOTOC

e Run time:

e Hxprion virtual peBodwv eival eva napadeypa moAvpoppLlopou mou
oupBaivel katd tnv SLapKkeLla TG EKTEAEONC. H matpLlky KAdon UmopeL va
opioel pia pEBodo virtual mou otnv mpaypatikotnta Ba ekteAel ToV KWOLKA
N¢ neBOdou avaloya e tov TUTIO TNE TapAywync KAAonC armo tnv omoia Ba

KOAELTOL
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[ToAUOPPLUOC

e KaBe avtikeipevo tnC mapaywync KAAoNG elval EVa K ETTAVENUEVOY
QVTIKELLEVO TNC TTOPAYwWYNC KAAONC

e AUuTO pac 6lvel Tnv duvatoTnTa va XPNOLUOTIOL)OOUME AVTLKELHEVA
TNC «TIAPAYWYNES» KAAONC AVTL YL OVTLIKELLEVA TNC PAOLKNAC

e Autn n wLotnta pac ivetl tnv duvatotnta va SNULOUPYNOOUUE
KwWOLKOL TIOU Vol «XELPLleETAL» aVTIKELLEVA £iTE TNC BAOIKNC £lTE TNC
«TIALPAYWYNC» KAAONC
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[TapadeLy LA TTOAU LOPPLOUOU

e Ac untoBecoupe OotL BEAoupE va SNULOUPYNOOULLE LOL CUVAPTNON TTOU
Ba urtoAoyilel OGO Bal KOOTLOEL VAL XPWHATLOEL EVal oYL

e Ta oxnuata pag eivatl ta Circle kat Cylinder
 [La va urtoAoyioel BEAEL TO oXNUA KOl TO KOOTOC TOU XPWHATOC ovVa T

e AUOELC
e Xwpic moAvpopdLlopo — pia ocuvaptnon yla KaBe oxnua
 Me moAupopdlopo — pia cuvaptnon ko virtual
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AUON XWPLC TTOAULOPPLOUO

double calc paint(const Circle& c, double price)

H ipol_epifaneia AEN

{ : : : : glvat virtual
return c.ipol epifaneia() * price;

¥

double calc paint(const Cylinder& cyl, double price)

{
return cyl.ipol epifaneia() * price;

¥

int main()

{
Circle a{ 3 };
Cylinder b{ 3,5 };
cout << "Kostos gia kiklou: " << calc_paint(a,10) << endl;
cout << "epifaneia kilindrou: " << calc paint(b,1@) << endl;
¥
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AUON HE MOAUOPDLOUO

Juvaptnon mou va SEXETOL

double calc paint(const Circle& c, double price); T[apdug'[po uévo Base (o'av
reference ﬁ pointer)

Jint main()

{
Circle af{ 3 };
Cylinder b{ 3,5 };
Alvoupe oplopa ite base
cout << "Kostos gia kiklou: " << calc_paint(a,1@) << endl; eite derived
cout << "epifaneia kilindrou: " << calc_paint(b,1@) << endl;
1
Jdouble calc paint(const Circle& c, double price) H ipol_epifaneia
{ elva virtual emopévwg
) return c.ipol_epifaneia() * price; ekTeEL ™V EKSOXI"] ™e

ipol_epifaneia avaloya pe
TOV TUTIO TOU QVTLKELUEVOU
at run time

74 Navemotipio Butikiig Makedoviag
>\ Tuinpa MnxavoAéywv Mnxavikwv
/ MoAurexvikn ExoAn
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To mtpoodLopLoTLKO final

° Mnopobue Val 1class Circle final
XPNOLUOTIOLGOUE TO iublic:
npoodloplotiko final yia va .
kaBopiocoupe otL bev BEAovpE
e Na pmnopei va xpnotpomnotnBet oav
base p.LOL K)\dcn Ei:iigj;uble a) : aktina{ a } {}
e Na yiveL override pia virtual virtual double ipol epifaneia() const final;

neBodoc otic derived classes
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Mepika Bepata
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Yriepdpoptwon TEAEOTN <<

e O teAeotnC ekTUTIWONC VAoToLeital pe tnv xpnon friend function
e Emopevwce dev pmopet va yivel virtual

e AUTO MOV UMOPEL va YLVEL elval va xpnotpornotnBet pa fondntikn
virtual pebodoc print
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YriepdpoptTwon TEAEOTN <<

dvoid Circle::print(ostream& out) const

e O teAeotnC SnAwveTal Hovo yla {

-[nv base KAdO-n } out << "Kiklos aktina:" << aktina;
¢ AUTC’) oV KdVEL Ei-val- va KaAEi- Jostream& operator<<(ostream& out, const Circle& r)
pia virtual member functionnmov *
VOl TIPOLYLOTOTIOLEL EKTUTIWON | retum ot
Twv member variables
o ZTnV Kdee denved KdVOUp,E void Cylinder::print{ostream& out) const
. . {
Overrlde Tnv Vlrtual member out << "Kylindros aktina:" << aktina << " ipsos:" << ipsos;
function }
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AmoBnkevon og doun

 MmopouUpe va anobnkeVCOUUE
o€ doun (m.x. Vector) 1000 base ‘;‘?fti"*?;l? *> lista;
' . ’ ircle a ;
0oo Kot derived KAQLOELC Cylinder bf 4.5 1;

* Oa TIPEMEL OpWG TA elements VOU 154 push back(&a):
elval pointer o€ base lista.push_back(&b);

¢ A}\)\I.U’)q Oa OLT[OGr]KEL')EL |.,l(')VO TO  for (auto x = lista.begin(); x != lista.end(); ++x)
UTTO-QVTLKELEVO TNG base cout << **x << endl;
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AUVOLLLKN oViXVEUON TUTIOU OWVTLKELUEVWV

e Mmopoupe va avayvwpilouvpe at
run time av o TUMOC €VOC

virtual int what() const;

QVTLKELLEVOU Elval base n int Circle::what() const
derived Yt o
e Evac tpomoc eival va }
dnuiouvpynooupe pia virtual mou for (auto x:lista) {
va ETULOTPEPEL Evav aKEPOLO ey
SLadopeTIKO yLa TNV base Kat tnv ot T e ybndros
derIVEd e15encinut << "Einai kiklos
¥
¥
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* To (610 UITOPOUE VO KAVOULLE UE
Tnv dynamic cast

for (auto x = lista.begin(); x != lista.end(); ++x) {

° I_IpOO-T[QGEL VA KAVEL 6UVO‘HLKH Cylinder*® test = dynamic cast<Cylinder*>(*x);
uETanOT[n o€ derlved U.E Tnv . {Eiit}{i "Einai kylindros\n";
Xpnon tng dynamic cast 1
, , , else {
® AV 68V TO KOLTOLCI)EpEL TOTE gLVAL cout << "Einail kiklos
}

base }

NMavemorTnuio AuTikng Markedoviag , . ) , .
% Tpipa MnxavoAsywy Mnxavikey AVTIKELLEVOOTPAPC TIPOYPAUUATIONOG 0 C++ - Ap Xpriotog MpoumavomouAog

MoAursxvikn ZxoAn



	Inheritance - κληρονομικότητα
	Βασικές έννοιες κληρονομικότητας
	Ιεραρχία κλάσεων / Βασική – Παράγωγη κλάση
	Παράδειγμα ιεραρχίας 
	Δήλωση βασικής κλάσης
	Παράδειγμα παράγωγης κλάσης
	Περιεχόμενα Cylinder
	Redefining vs Overloading
	Protected access specifier
	Private μέλη γονικής κλάσης
	Private μέλη γονικής κλάσης
	Το επίπεδο πρόσβασης Protected
	Το επίπεδο πρόσβασης Protected
	Derived-to-Base Conversion
	Derived-to-Base Conversion
	Χρήση base members από την παράγωγη
	Διαφορετική πρόσβαση κληρονομικότητας
	Παράδειγμα private κληρονομιάς
	Constructors / destructors και παράγωγες κλάσεις
	Default Constructor
	Παράδειγμα δημιουργίας αντικειμένου παράγωγης κλάσης
	Δημιουργία αντικειμένου παράγωγης κλάσης
	Μη Default constructor
	Πολυμορφισμός
	Χρήση παράγωγης στην θέση γονικής
	Virtual method
	Πολυμορφισμός 
	Πολυμορφιμός
	Παράδειγμα πολυμορφισμού
	Λύση χωρίς πολυμορφισμό
	Λύση με πολυμορφισμό
	Το προσδιοριστικό final
	Μερικά θέματα
	Υπερφόρτωση τελεστή <<
	Υπερφόρτωση τελεστή <<
	Αποθήκευση σε δομή
	Δυναμική ανίχνευση τύπου αντικειμένων
	Δυναμική ανίχνευση τύπου αντικειμένων

