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Eroaywyn otov Avixetpevootpen

[Tooypoppatiopo
(Object Oriented Programming)

| Eicaywyn

= QG oYE010GTEG/TPOYPAULATIOTEG LOYIGUIKOD
oKOTO £YOVLLE VO, VAOTOIOVUE AOYIGUIKO Yl TV
eniAvon TpofAnudtov pe BAcn KOTOlEG SOCUEVEG
OTOLTNGELG.

| Eicaywyn

= H avantuén evog Aoyiopkov amoteAgitot amd o okorlovbdia omd
SKPLTEG PACELG.
o Avélvon awatiosOv
= Tiintéet to TpdPinpo
o Xyediaon
= And mowa Pooikd dopkd ctoyeio Ho amotedeitot To
AOYIoHIKO.
0 ITy. Aopég dedopéEvov, GUVAPTHGELS, KAAGELS
o Ylomoinon / Kataokevn
= Kodwomoinon oe C, C++, Java, Fortran ...
o ‘Ekeyyog
= OMOCPAAULATOON
o Eykatdotaon
o Xvvtiipnon
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| Eicaywyn

= Ty O Swdikacio avamTuéng vog AOYIGHIKOD
EUTAEKOVTOL S1APOPOL YOPUKTNPES (actors)

[m]

O meldtng mov kabopilet TG amoTnoElg
H opdda oyedioong

a
o H opdda viomoinong
o H opdda eréyyov

Q

H opddoa eykatdotoong
o H opdda cuvimpnong

| Eicaywyn

= Oco peyorvtepng Khipokag eival 1o AOYIGUKO TOL
TPOKELTOL VoL vaTTOEOVLLE TOGO L0 AP GLHOG Eivar 0
OVTIKEYPEVOOTPEPNG TPOTOG GKEWTG KOl VAOTOINGTC.

m Yg Té101eC TEPMTOGELS TO peilov mpopinpa dev eivan mhéov
1 vAoToinemn £vog povo oryopidpov i 1 petaTpom evog
akyopifpov og KOdSIK
0 vrdpyovv ddgopot actors kabévag omd Tovg omoiovg £xet

SN TOL OPUOSOTNTA GTNV EMIAVGT] TOV GLVOALKOV
mpoPAnatog

| Eicaywyn

= To peiCov mpéPinpa civon n PérTioTn oyediaon kot viomoinon
TOV KOJIKA [1E GTOYOVG
o Emutdyvvon g edong g viomoinong
o Atevkdlvven TG EAcTS ToV EAEYYOV
o AtevkdAlvven g cVVTIPNONG
= Edwotepa n 9aon g cuvtipnong eivor eE0peTIKA GNUOVTIKT 6&
EPAPLOYEG HEYAANG KAILOKOG KO TO KOGTOG TG elvat cuvifwg
UEYOADTEPO OO TO GUVOMKO KOGTOG OAMY TOV VTOAOTOV PAGEDV
= Tieivon cuveipnon?
0 emdopH®oN GRUALITOV TOV TPOKDTTOVY HETH TV EYKATAGTOOT
KO PO TOL LOYIGHIKOD
a mpochikn vEéwv Aettovpyldv Ady® g HETOfOANG TV apykdV
ATOLTNGEDV TV YPNGTAOV TOV AOYIGHIKOD

1.2



'H YEVIKA 10€0.....

s [ va weTvyovpe TOVG 6TOYOVS GVTOVG. . ..

o Opadomnoinen tev dedopévov mov dwuyepiletat to
AOYIOUIKO LG KO TOV KOSIKO TOV YPNGLLOTOLETOL Y10l
™V Swyeipton VTV TV SE0UEVOV 68 KAAGELS
OVTIKELUEVOV.

'H YEVIKN 10€0.....

0 ... GE TIPMTN GACY, POVTACTEITE o KAGGOT Gav €va struct

= 70 onolo mépa 0md Ta mEdia Tov opilet Ko

= évo 6OVOLO OO GLVAPTHGELS HEGM TMV OOV TO
voLowmo hoyiopukod eneepydletat Ta dedopéva Tov
amobnkevovtal oto media petafintov tomov X

'H YEVIKN 10€0.....

struct Human {
int height;
int age;

void isborn(struct Human *aHuman)
void ages(struct Human *aHuman);

mainQ{

struct Human peter;
isborn(&peter)
ages(&peter);

void isborn(struct Human *aHuman){
aHuman->height = 0;
aHuman->age = 0;

void ages(struct Human *aHuman){
aHuman->age += 1;
aHuman->height += 20;
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'H YEVIKN 10€0.....

# include <cstdio>
using namespace std;

class Human {
private:
int height;
int age;
public:
void ages(Q);
void isbornQ);

void Human::agesQ{
age += 1; // omlovotepog x@3ixag !!!

void Human::isbornQ{
printf(“A human is born™);

3
int mainQ{
Human peter;
peter._isborn();
peter.ages(); // amlovotepogc k@S ikag !!!

'H YEVIKN 10€0.....

o Atyn oporoyia ...

= To medio to AEPE YOPAKTNPIOTIKG TNG KAGONG

= Otovvaptmoelg ovopdovtot péhodot Tng KAGoNg

= Ot petafintés tomov X ovopdlovrat aviikeipeva g KAGoNg
X

= Ot Tipég Tov Tedinv evog avTIKEEVOD KOTA T1 StdpKelo
£KTEAEONG TOV AOYIGUIKOV OVOUALETOL KATAGTOOT TOV
OVTIKELEVOL

= Ot péfodot g Kraong opilovv T CLUTEPIPOPE TV
OVTIKEWEVOV TNG

QO Ank tov tpdmo pe Tov 0moio HeTaffGAleTon 1) KATEoTAON TV
AVTIKEWEVOVY TNG KAGoNg Otav kakeotel o uébodog. . ..

'H YEVIKN 10€0.....

= EvBuldkwon
= AtgvkdAvvon g edong (encapsulation)
oV EAEYYOL

- ZovaBpoion avTIKEEVOY
" (aggregation)

YOvBeon avTikeEVLV
(composition)

= Emtdyvvon mg edon
g vAomoinong

= AlevkOivvon g -
oLVINPNONG = Kinpovopkdmra
(inheritance) &
TToAvpoppiopdg
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EvBukanwon

Q H Pooikn 10éo. eivar 0t ywpilovue ta xapartnpioTikd,

Kot Tig uebooovg oe public kou private.

a Private yopoxtipiotixd: 1 enegepyocio TV TGV TOVS Y10
£V0L OVTIKETLEVO YiveTol OV PHEGH TV HeBOdmV TG
KAGoNG

a Public uédodor: nmopovv va ypnoipononbovv orovdnmote
GTOV KOJKO Y100 TV GAAOyT) TG KATAGTOONG EVOG
OVTIKELLEVOL TNG KAAONG
B L..TO GOOAOTO SUIOVPYOVVTOL GE GNHEiR TOV KOO 6Ta 0TToio

yivetar emegepyacio dedopévav (m.y. avideon THmv)
= ....ovn enegepyacia yivetoan LEcm cuykekpuévey nebdddwv ta
oedipata Ppickovtor ekel kat Oyt SdomapTo 6 OLO TOV KOSIKA !

Xuvabpoton & Xdvlson Avieipévmy

= MropovE VoL KATAGKEVAGOVIE OVTIKEIEVHL
OV OTOTEAOVVTOL 0d GARCL ETUEPOLG
OVTIKEIHEVOL — ETAVOYPNCILOTOIOVTUG
KOS ...

class Door { class Building {

int code; .
Room parts[10];
}_H Door main_door;
}:
class Room { main O {
Door X; Building xxx;
: }
}:

| Knpovopmodtnta

0 davraoteite Evo TPOPANUL TOV EXEL MG AVTIKEILEVOL
TEAATES, VTOAAAOVG Kot GALO GuVaEN
0 Téc0 o1 weLdTES OGO KOt 0L VAAANAOL EYOVV KOG
KOPOKTNPIOTIKA Kot GUUTEPIPOPA (LeBOSOVC)
Oa pémet va eTIAE® 2 KAAGELS.
- my. "Yyoc, Bapog KA.
Ouy® TOALEG POPES TOV 1010 KMOKA.
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KAnpovopwmotta

0 [Mo va 1o amo@bym kot va £xm KaAvTeEPN
EMOVOYPNOULOTOINGT] SEJOUEVMV KO
AELTOVPYIDV.

Opilw o faciky kidon
Avti Oo opilet ta Kowd yapaktploticd/pefddovg

H Baocn kAdon enovoypnolomoteitol Yo Tov opiGHo
VEOV KMIGEOV LEGM TOV HINYAVIGLOD TNG
KANPOVOLIKOTNTOG (T, TEAATNG, VITGAANAOG) OTIS omoieg
opilovtar emumhéov YOPAKTNPLOTIKA Kot péBodot
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Ao dinaotinode
vs.
AVTIHELUEVOTTEYT|C

[Tooyeappatiopods

| OepatoAoyio

= X0YKPLoT SldIKOGTIKOD KOl OVTIKELLEVOGTPEPOVS
TPOTOV GKEYNG LE TapadEy LT
o lo I[Mopaderypa: dtevkdAluven eAEYYOL Kot
ATOGPUALATOONG AOYIGUIKOD
o 20 [Topaderypo: S1levKOAVVGT GLVTIHPNONG AOYICULKOD

10 MNapdadeiyua

2.1



| 10 MNapadeyua

= 'Eoto éva amAd mpoypappa tov yeipiletan
TANPOQOpia Yo EVoL GUVOLO avOpOTWV
o Kabe avBpomnog yapaxtpiletor and
= Ovopo
= o

| 10 MNMapdadeiypa

= Spaghetti tpémog GKEYNG. ...

0 OA0G 0 KOOKOG 6TV main()

| 10 MNMapdadeiypa

# include <stdio.h>
# include <stdlib.h>

struct Person {
char * name;
int age;

}s
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| 10 MNapadeyua

int main () {

struct Person x, yi

x.name = (char *) malloc (10* sizeof (char));
x.age 0;
VAV

strcpy (x.name, "Namel");
printf ("%s", x.name);

y.name = (char *) malloc (10* sizeof (char));
y.age = 0;

VARV

strcpy (y.name, "Name2");

printf ("%s", y.name);

return 0;

| 10 MNMapdadeiypa

= 'Ecto Kotd v eKTéAEST) TOV TPOYPAUUATOS
TPOKVTTEL TPOPAN O AOY® TNG OoVGing EAEYYOL
Yo TO oV €)eL EMTOYEL 1] SVVALIKT dEGHEVGT

| 10 MNMapdadeiypa

struct Person x, y;

x.name = (char *) malloc (10* sizeof (char));
x.age = 0;
VAV

strcpy (x.name, "Namel");
printf ("%s", x.name);

y.name = (char *) malloc (10* sizeof (char));
y.age = 0;

VANV
strcpy (y.name, "Name2"); /* BOOM!!! %/

printf ("%s", y.name);

return 0;
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| 10 MNapadeyua

= [0 va to emidoet mpénet vo avalntmbodyv ola to
onueio 1oL KOSKA 6T omoia Yivetal 0EGLEVGT
UVAUNG Yo o medio name TV ekEoToTE
petafAntaédv tomov Person.......

® QVTOG TOL KAVEL TNV avaliTnomn dgv eivort
amoPoiTNTA QVTOG TOL KATAGKEDUGE TO
TPOYPOfLLLL
0 opdda EAEYYOV

0 OpAdn GLVTIPNONG

| 10 MNMapdadeiypa

int main(){
struct Person x, y;

x.name = (char *) malloc (10* sizeof (char));
x.age = 0;

VAR Y
strcpy (x.name, "Namel");
printf ("%s", x.name);

y.name = (char *) malloc (10* sizeof (char));
y.age = 0;

VANV
strcpy (y.name, "Name2"); /* BOOM!!! */

printf ("%s", y.name);

return 0;

| 10 MNMapdadeiypa

= [IpocOnkn ehéyyov oe kKGOe onpeio......
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| 10 MNapadeyua

int main()
struct Person x, y;

x.name = (char *) malloc (10* sizeof (char));
if (x.name == NULL) {printf(“....”); return 1;}
x.age = 0;
VA

strcpy (x.name, "Namel");
printf ("%s", x.name);

y.name = (char *) malloc (10* sizeof (char));
if (y.name == NULL) {printf(“....”); return 1;}
y.age = 0;

VARV

strcpy (y.name, "Name2");

printf ("%s", y.name);

return 0;

| 10 MNMapdadeiypa

# AL0SIKOOTIKOG TPOTOG GKEYNG ... 0V oyedalape
e€apyNs KOAITEP TO TPOYPOUUA. ..
0 KOTOOKELT HL0G GUVAPTNONG Y10, TV OP)LKOTOINGN
petafAntov tomov Person

0 0 KOJIKOG TOL dEGUEVEL duvapKd pvium Oa glvon
GUYKEVTPOUEVOG GE LLLOL GUVAPTNON Kot Oyl SIAGTOPTOS
€ OLO TO TPOYPOLLULAL. ...

| 10 MNMapdadeiypa

# include <stdio.h>

struct Person {
char * name;

int age;

bi

woid initlistrust Darssn *n)f

void init(struct Person *p){
p->name = (char *) malloc (10* sizeof (char));
p->age = 0;
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| 10 MNapadeyua

int main() {
struct Person X, y;

init (&x);

VA )

strcpy (x.name, "Namel");
printf ("%s", x.name);

init(&y);

VAV

strcpy (y.name, "Name2");
printf ("%s", y.name);

return 0;

| 10 MNMapdadeiypa

= 'Ecto Kotd v eKTéAEST) TOV TPOYPAUUATOS
TPOKVTTEL TPOPAN O AOY® TNG OoVGing EAEYYOL
Yo TO oV €)eL EMTOYEL 1] SVVALIKT dEGHEVGT

| 10 MNMapdadeiypa

= [0 vo to emhoet mpémet va avolntnbel n cuvéptnon
otV onola yivetol €GHEVOT LVIHNG Yl TO Ttedio name

TOV eKboToTE peTafAntady thmov Person.......

o ot ouvkes avalitnong éovv Pertibei oe oxéon pe v
TPONYOVLEVT £KO0GT TOVL TPOYPAapaTog (spaghetti Tpomog
OKEYNG)

0 pOMG Ppolpe TV GLUVAPTNON £XOVUE TEAEIDOEL. . ...

o 1 alayn avti yio ToAAEG

= aVTOG IOV KAveL TV avalntnon dev givor amapaitnta
OVTOG TOV KATAUGKEVUGE TO TPOYPOLLLLLL

o IMbavotata mpémet va eleyyHovV TOAAEG GUVAPTAGELS YiaL VoL
Bpovpe mota givor avt mov TpEmet var SropOwbel




| 10 MNapadeyua

# include <stdio.h>

struct Person {
char * name;
int age;

}i

void init(struct Person *p) {

p->name = (char *) malloc (10* sizeof (char));
if (p -> name == NULL) {printf(“...”); exit(1l);}
p->age = 0;

}

| 10 MNMapdadeiypa

int main() {
struct Person x, y;

init (&x);

VA

strcpy (x.name, "Namel");
printf ("%$s", x.name);

init (&y);

/x o/

strcpy (y.name, "Name2");
printf ("%s", y.name);

£07

return 0;

| 10 MNMapdadeiypa

= AVIIKEYEVOGTPEPNS TPOTOC GKEYNG ... OV
oyeonalape eEapyns kaAvTepa TO TPOYPOPpQ. ..
o Opadomoinon tov THmov dedopévav Person kat Tov

K®SIKO OV YpNGLULOTOLEiTaL Yo TV eme&epyacia
AVTAOV TV OE0UEVOV

= 7). TNG ovvapTNoNG init()
0 .... 0pLoP6G TG KAGoNG Person ...
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1

# include

o [Mapddeiyua

include

A/

// autd eivar oxdiio !!
class Person {
public: // tu eival auté to public ?°?

char * name; // media xA&ong
int age;

void init(); // nédodoL xAé&ong
void set_name (cha
= (int a);
char *get name();
int get_age();

void set_

}; // npoooxfi oto semicolon - eival UNOXPEWTLKS

Y
B

| 10 MNMapdadeiypa

void Person::init () {
name = (char *) malloc (10* sizeof (char));
age = 0;

void Person::set name (char *n)
strcpy (name, n);

}

void Person::set_age(int a) {
age = a;

}

char *Person::get name () {
return name;

}

int Person::get_age() {
return age;

}

| 10 MNMapdadeiypa

int main () {
Person x, y; // 8HAwon avtixeipévou

x.init(); // xAfon pe6dd50U OTO AVTLKE (pEVO

VA

x.set_name ("Namel") ;

printf ("%s", x.get_name());
y.init();

VAR

y.set_name ("Name2") ;

printf ("%s", y.get_name());

return 0;




1o Mapddeypa

= 'Eoto OT1 KoTd TNV EKTELEGT] TOL TPOYPELLLLATOS
TPOKVTTEL TPOPAN UL AOY® TNG amovGiog EAEY OV
YL TO @V €XEL EMTUYEL 1] SUVOLLKT] OEGLLEVGT

| 10 MNMapdadeiypa

int main () {
Person x, y; // 8HAwon avtikeipévou
x.init(); // xAfon ne6dd50U OTO AVTLKE (pEVO
VA

x.set_name ("Namel") ;
printf ("%s", x.get_name());

y.init();

VAR

y.set_name ("Name2"); /* BOOOM */
printf ("%s", y.get_name());
return 0;

| 10 MNMapdadeiypa

s [0 emivBel mpémet va avalnnBet n cuvaptnon oty
ool yivetat SEGHEVOT) LVAUNG Yot TO TEdio name
TV gkdotote petafintdv tomov Person.......

o ot ovvOnfkeg avalntnong £xovv Pertimbel axdpa
TEPLEGOTEPO GE GYETT LLE TNV TPONYOVLEVT EKOOGT) TOL
TPOYPAULATOS (S10STKOCTIKOG TPOTOG GKEYNG)

o amd Tig Sekddeg / EKOTOVTAdES CLVOPTNGELY/ UEBAFOVE TOV
TPOYPALLATOS YVOPILOVLE TOLEC ¥PNGULOTOLOVVTOL Y10 TV
enelepyooio petoAnTdv THmov Person amd ) SHAmon g
KAGoNG. . ...
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| 10 MNapadeyua

# include <cstdlib>
# include <cstring>

class Person {

public:
char * name; // media kAdone
int age;
void init(); // uéodor kidons

void set_name(char *n);
void set age(int a);
char *get_name() ;

int get_age();

uovo avtég ot péhodot eivar
vmonteg ...... !

Y/ mpocoyij ato semicolon — eivar vroypew TG

28

| 10 MNMapdadeiypa

void Person::init () {
name = (char *) malloc (10* sizeof (char));
if (name == NULL) {printf(..); exit(1l);}
age = 0;

void Person::set_name (char *n)
strcpy (name, n);

}
void Person::set_age(int a) {
age = a;

}

char *Person::get name () {
return name;

}

int Person::get_age() {
return age;

}

| 10 MNMapdadeiypa

int main () {
Person x, y; // 8HAwon avtixeipévou

x.init(); // xAfon pe6dd50U OTO AVTLKE (pEVO

/* */

x.set_name ("Namel") ;

printf ("%s", x.get_name());
y.init();

VAR

y.set_name ("Name2") ;

printf ("%s", y.get_name());
return 0;

30
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1o Mapddelypa

= H ypnon khdceov and povn g Advet to
TpOPApa pog ??7?7?
0 (dAadn TNV €LPEST TOV CNUEIDV TOV KOOKO, GTO

omoio mpémet va mpoatedovv Eleyyot)

= [evikd OyL, av mpdKettal yio EVo AOYIGUIKO
UEYAANG KMULOKOG, 0 KOOKOG TOV
KaTaokeLaleTal and Evav TPOYPAUUATIOT
umopet va ypnoponomn el amd Evav dAro
TPOYPOULLATICTH
0 TL pmopel vo TPOKVYEL € ot TNV Tepintwon 2?77

10 MNMapdadeiypa

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
public:
char * name;
int age;

void init();

void set_name (char *n);
void set_age (int a);
char *get_name();

int get_age();

| 10 MNMapdadeiypa

= Kd0e medio 1 péBodo mov dnidvovpe wg public
o€ o KAdon pmopet va xpnotponombei og 610
TOV VTOALOUTO KOOIKL. .. ..

= Apa, EVOG 0mPOGEKTOG TPOYPOLLLLOTIOTNG oL Oa
YXPNCLOTOWGEL OVTIKEILEVO TNG KAAONG LG,
pmopet va. apykorotet amevbeiog ta medio avtdv
TOV OVTIKEWEVDV, EEYVAOVTOG TOPAAANAL VO
KAVEL TOVG OTOPOITTOVG EAEYYOVC. . ...
0 apa, vo elodyst -ev ayvoio Tov- A0YIKE GOAALT . ...
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| 10 MNapadeyua

int main () {
Person x, y;

x.name = (char *) malloc (10* sizeof(char));
x.age = 0;

VAV
strcpy (x.name, "Namel");
printf ("%$s", x.name);

y.name = (char *) malloc (10* sizeof(char));

y.age = 0;

VAV

strcpy (y.name, "Name2");
printf ("%$s", y.name);
return 0;

| 10 MNMapdadeiypa

= H Mon oto mpofinua oo ...
o dnAadn, g ave&éheykng TpooPacng oe media kot pebdd0ug
oG KAGoNG amd GAAOVG TPOYPAUUOTIOTEG
= givou n apyn g evBvAdkmong (encapsulation):
0 og kGbe KAAGN, O TPOYPALUATIOTHG TOV TV VAOTOINGE,
Swyopilet
= moto wedio ko pEbodot (public) pmopovv va ypnoiponombody and
OO TOV VIOAOUTO KMDIKO!
= oo media ko pébodot (private) propovv va ypnoionombodv
pnovo pécm kiong v public pebddwv g kKhdong. ..
0 e GVVNONG TPOKTIKY TNV omoin TPEMEL va akolovbeite ko £0€lg
givan 611 Oha ToL TEdia To dSNADVOVNE private

| 10 MNMapdadeiypa

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;

public:
void init();
void set_name (char *n);
void set_age(int a);
char *get_name();
int get_age();
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| 10 MNapadeyua

int main () {
Person x, y;

x.name = (char *) malloc (10* sizeof (char));
x.age = 0;

npoonddeia mpéofacng
VARV og private media =>
strcpy (x.name, "Namel");

printf ("%s", x.name); COMPILER ERRORS!!!
y.name = (char *) malloc (10* sizeof(char));

y.age = 0;

VAV

strcpy (y.name, "Name2");

printf ("%$s", y.name);

return 0;

‘ [TopevBetina. ..

= ta poypappate C++ ta amodnikedovpe og apyeio
.Cpp

= T0 KGvovpe compile ypnoomoldvtog g++ ovti
Yo gee

20 lMNapdadeiypa
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‘20 Mapddeypa

= 'Eoto pa spoappoyn dtayeipiong aptOpmv
(POPOAOYIKOD UNTPAOOV. ...

‘ Avaloor oo TNoEMY. ..

m 000 PactKég approdOTNTESG
0 KoToy®pNon VEOV aplipdv @opoA0YIKOD UNTPOOY
u AOM = aképarog aptdudg pe 5 ynoia

0 Kotaypaen Tov TAnBovg twv AOM mov KatoAyovv
ce0,1,2,...,9

Yyedioor — Awdiaotindg 1pOTmog onédng
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2yedioon

= KOTOMPNON VEOV oplOudv

0 issueNew (..) : avdyvoon kot amobikevon oe £va mivaka A evog
véov AOM
o checkValidity (..) : enolfevomn aplOpdv QOporOYIKOD UNTPOOV

OV VLAPYOVY GTOV TivaKe A
= £leyyog av eivar Synoetot.
= KoToypoen Tov TAnBovg v AOM mov katainyovy 6 0, 1,2, ..., 9

0 countByLastDigit (..) : kotaypagn Tov tAndovg twv AOM nov
kataAnyovv o 0, 1,2, ..., 9 oe dedrepo mivako B
0 printNumbers (..) : guedvion oy 006vn Tov wivako B

| Y\omolinon

#include <stdio.h>

void issueNew (int A[], int *size);

void checkValidity(int A[], int size);

void countByLastDigit (int A[], int size, int B[]);

void printNumbers (int B[]);

| Ylomolinon

int main () {
int A[100];
int currentSize = 0;
int B[10];

issueNew (A, &currentSize);
issueNew (A, &currentSize);
issueNew (A, &currentSize);

checkvalidity (A, currentSize);

countByLastDigit (A, currentSize, B);
printNumbers (B) ;

return 0;
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Ylonoinon

void issueNew (int A[], int *size) {
int input;

printf ("Enter new number: ");
scanf ("%d", &input);

Al*size] = input;

(*size) ++;

Y\omolinom

void checkValidity(int A[], int size){
int i;
int length;
int temp;

for (i=0; i < size; i++){
length = 1;
temp = A[i];
while (temp > 9){
temp = temp / 10;

length++;

}

if (length != 5) {
printf ("Error with number in position %d\n", 1i);
return;

}
}
printf ("ALL OK!\n");

]

Ylonoinon

void countByLastDigit(int A[], int size, int B[]){
int i;
int lastDigit;

for (i 0; i < 10; i++)
B[i] = 0;
for (i 0; i < size; i++){

lastDigit = A[i] % 10;
Bl[lastDigit]++;

void printNumbers (int B[]) {
int i;
printf ("Count by last digit:\n");

for (i = 0; 1 < 10; i++){
printf( %d\n", i, B[i]);
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2uvtnenon

® ...TO QOPOAOYIKO Vot 0AAACEL Kot Too ADM
yivovtol 6ymoua ...

0 TOLEG GLVAPTNOELG EMNpedlovTal omd avTh TV dAloyn ?

49

| 2uvTreNon

void issueNew (int A[], int *size) {

int input;

printf ("Enter new number: ");
scanf ("%1d", &input);
Al*size] = input;

(*size) ++;

| 2uvTreNon

void checkvalidity(int A[], int size){
int 1i;
int length;
int temp;

Previous version
of the code

for (i=0; i < size; i++)({
length = 1;
temp = A[i];
while (temp > 9){
temp = temp / 10;
length++;
}
if (length != 5) {
printf ("Error with number in position %d\n", 1i);
return;
}
}
printf ("ALL OK!\n");
}
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void checkValidity(int A[], int size)({

int 1i;
int length;
int temp;

Previous version
of the code

for (i=0; i < size; i++){
length = 1;
temp = A[i];
while (temp > 9){
temp = temp / 10;
length++;
}
if (length '= 5) {
printf ("Error with number in position %d\n", 1i);
return;
}
}
printf ("ALL OK!\n");
}

'
2vTreN oM
void checkValidity (int A[], int size){ New version of
int i; the code
int length;
int temp;

for (i=0; i < size; i++){

length = 1;

temp = A[i];

while (temp > 9) {
temp = temp / 10;
length++;

}

if (length '= 6) {
printf ("Error with number in position %d\n", 1i);
return;

}
printf ("ALL OK!\nx");

void countByLastDigit (int A[], int size, int B[]){
int i;
int lastDigit;

i < 10; i++4)

for(i = 0; i < size; i++){
lastDigit = A[i] % 10;
BllastDigit]++;

void printNumbers (int B[]) {
int 1i;
printf ("Count by last digit:\n");

for (1 = 0; 1 < 10; i++){
printf("%d: %d\n", i, B[i]);
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2yedioon
AVTIELLEVOOTEEPNS TEOTIOC o%EYNC

| 2yedlaom

m 2TOV OVTIKEYLEVOGTPEPT TPOYPOULLULOTIGUS YiaL
KGOe aproddTNTA oG EQOPLOYNG opllovpLE i
véo KAGon

0 0LOOTOLOVUE EGOUEVA KOl GUVAPTNGELS Ol OTTOTEG
Swyepilovror avtd o dedopEva
0 e KAGomn givar oav éva struct otn C to omoio
amoteleiton amd
= £V0l GUVOLO TTESIMV / YOPAKTNPIOTIKOV
= Vo GUVOLO GLVOPTHGE®Y / HeBOdOV

| YAomoinon
#include <cstdio>

class ManageAFM({
private:
int A[100];
int size;
public:
void init();
void issueNew () ;
void checkvalidity();
int getLastDigitsAndSize (int LastDigits[]);

/* emiotpépel 1O size kol ta teAsvtalo Unelo tev A[i] */
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Y\omoinon

void ManageAFM::init () {
size = 0;

void ManageAFM: :issueNew () {
int input;

printf ("Enter new number: ");
scanf ("%d", &input);

A[size] = input;

size++;

| YAomoinon

void ManageAFM: :checkValidity () {
int 1i;
int length;
int temp;

for (i=0; i < size; i++){
length = 1;
temp = A[i];
while (temp > 9) {
temp = temp / 10;
length++;
}
if (length != 5) {
printf ("Error with number in position %d\n", 1i);
return;
}
}
printf ("ALL OK!\nx");
}

59

| YAomoinon

int ManageAFM::getLastDigitsAndSize (int LastDigits[]) {
int 1i;
for(i = 0; i < size; i++){
LastDigits[i] = A[i] % 10;
}

return size;

60
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Y\omoinon

class AFMStatistics{
private:
int B[10];
public:
void init();
void countByLastDigit (int LastDigits[], int size);
void printNumbers () ;
i

void AFMStatistics::init(){
int 1i;

for(i =

B[i] =

i< 10; i+4)

61

| YAomoinon

void AFMStatistics::countBylLastDigit (int LastDigits[], int size){
int i;
int lastDigit;

for(i = 0; 1 < size; i++)({
lastDigit = LastDigits[i];
B[lastDigit]++;

}

void AFMStatistics::printNumbers () {
int i;
printf ("Count by last digit:\n");
for (i = 0; 1 < 10; i++){

printf("%d: %d\n", i, B[i]);
}

62

int main() {
ManageAFM manager;
AFMStatistics stats;

int LastDigits[100];
int currentSize;

manager.init () ;

manager.issueNew () ;

manager.issueNew () ;

manager.issueNew () ;

manager.checkvalidity () ;

currentSize = manager.getLastDigitsAndSize (LastDigits);
stats.init();

stats.countByLastDigit (LastDigits, currentSize);

stats.printNumbers () ;

return 0;
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2uvTNENoT - Tt nepdloaue Pr?

= 1oteg pébodot eaptdviat amd Tov TivaKa LLE Ta
ADM (rmivaxog A)

64

| 2uvTENoT - Tt nepdlouue Pr?

void ManageAFM::init () {
size = 0;

}

void ManageAFM: :issueNew () {
int input;

printf ("Enter new number: ");
scanf ("$1d", &input);

A[size] input;

size++;

| 2uvTENoT - Tt nepdlouue Pr?

void ManageAFM: :checkValidity () {
int 1i;
int length;
int temp;

for (i=0; i < size; i++){
length = 1;
temp = A[i];
while (temp > 9) {
temp = temp / 10;

length++;

}

if (length != 5) {
printf ("Error with number in position %d\n", 1i);
return;

}
}
printf ("ALL OK!\n");
}

66
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2uvTNENoT - Tt nepdloaue Pr?

int ManageAFM::getLastDigitsAndSize (int LastDigits[]) {
int i;
for(i = 0; 1 < size; i++){
LastDigits[i] = A[i] % 10;
}

return size;

| 2uvTENoT - Tt nepdlouue Pr?
#include <cstdio>

class ManageAFM({
private:
int A[100];
int size;
public:
void init();
void issueNew () ;
void checkValidity ()
int getLastDigitsAndSize (int LastDigits[]);

| Zovtnenor - Tt xepdicaue P27

m moteg pébodot e€aptdvral and Tov TivaKa Le Ta
oTaTIOTIKA (Tivakag B) ??
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2uvtnenon - 1t needloaue £r?

void AFMStatistics::init(){

void AFMStatistics::countByLastDigit (int LastDigits[], int size){

void AFMStatistics::printNumbers () {
int i;
printf ("Count by last digit:\n");

for (i = 0; 1 < 10; i++){
printf("sd: %d\n", i, B[i]);
}
}

| 2uvTENoT - Tt nepdlouue Pr?

class AFMStatistics{
private:
int B[10];
public:
void init();
void countBylLastDigit (int LastDigits[], int size);
void printNumbers ();
b

| Zovtnenor - Tt xepdicaue P27

= 01 puéBodot Tov eEaPTMOVTAL A0 TO EKAGTOTE
dedopéva oG epapproyng eival avtég mov ta
yewpilovtan
= Toteg Ta. xepifovrat ??
0 povo awTég Tov opilovol oty idto KAGGN LE To
dedopéva
0 6TV KAGoN g omoiag 1 appoddtnTa givar n
Swayelpion tov dedopévav
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‘ 2uvTrENoY - Tt xepdioape 2°7

= (PO Y10 VO OVOKOADWOLLLE TTOL0V KOJIKO TPETEL
va eAEYEOVHE PETA amd VO GEVAPLO GLVTIPNONG
OV 0POPE T SESOUEVAL LL0G KAAONG OpKeEL va
g€etdoovpe moteg pébodot opiCovrar o ot ™V
KAGom

2.25






C++ fundamental building blocks

(xwpig va avapepbolpue, OL®OG, 68 EVVOLES TOV
OVTIKEILEVOGTPEPOVG TPOYPOLUHATIGHOV )

(yew oag Kat yapd 6og)

HELLO WORLD

Kbpto mpoypappa
//A Simple C++ program
#include <iostream>

using namespace std;

int main() {

Xpelalopaote
() Bprrobnkeg (m.y.,

iostream for i/0)
(B) std namespace (to be
explained later)

cout << “Hello world!” <<endl;

return 0;

}

Xpewalopoote T main() ©g TNV KEVIPIKY GUVAPTNON

TOL TTPOYPAUUATOC HOG

3.1



(eloaymykd)

EIZOAOX / EEOAOX

’EiooSog / 'Eodog dedopévmv

= X C++ n Baowkr| ei60dog kat ££080G yivetan pe o pevpata 16030V /
£&6d0v cout Kot cin, ta omoia ivar avtikeipeva TOmOL istream Kot ostream
avtioToryo

= O tedeotiig << maipvet pia (GOvOeTN) ExPpaon amd To TPOYPORUE PG KoL
TNV E1GAYEL GTO cout, TO OTO{0 e TN GEPE TOL TNV GTEAVEL 6TV 000VH

= O teheotiig >> e&dyet dedopéva and to cin (to omoio ta maipvel and to
TANKTPOLOYI0) Kt T0 OTEAVEL OTIG HETUBANTEG VTOSOYNG

= H gloodog / £€0d0g g C vrootnpileton yia Adyoug cvpfatomrog, eniong

Amy eloodog / ¢€odog: cout / cin

#include <iostream>
using namespace std;

main () {
cout << “Hello world!'” <<endl;

Ioodvvapa:
cout << “Hello” << “world!\n”;
cout << “Hello world!\n”;

3.2



\Eiooé‘)oq / "BE€odog dedopévwy

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

int i;

cin >> i;
float f;

cin >> f;

char c;

cin >> c;

char buf[100];
cin >> buf;

cin >> i >> f >> buf;

’ Eicodog / 'E£odog dedopévey

#include <iostream>
using namespace std;
int main() {
int i;
cin >> i;
cout << "i =
cout << iy
cout << "\n";

float f;

cin >> £;

cout << "f = ";
cout << £;

cout << "\n";

cin >> i >> f;
cout << "i = " << i << "\n" << "f
cout << "i = " << i << endl << "f

" << £ << “\n” ;
" << f << endl;

(Booukot TOmoL, apyIKOTOMGELG, strings, const)

TYTIOI AEAOMENQN
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‘ Boaowot thnot

int xInt; //4 bytes (ombvi.a 2)
short int xShortInt; //2 bytes
long int xLong; //4 bytes
float xFloat; //4 bytes
double xDouble; //8 bytes
char xChar; //1 byte
bool xBool; //1 byte
xBool = true; xBool = false;
10
\
ITivoereeg
Integers
int dataArray[3];
C Strings
#include <cstring>
char firstName[6];
main () {
strcpy (firstName, “eddie”);

Anlowaoetg MetaBintwv

m X1 C++ InAdoelg HetafANT®V Hmopovv va
YIVouV TavVTOV Kot Oyl LOVo 6TV apyn Kabe
ocvvaptnong (including main())

int main () {
int %, y, z;
if () {2
V.
float f;

34



Anloaoetg Tomuny netaBAnTov Toevton

Er‘II‘TpéI'IOVTOI dnNAWaoeIg eTaBANTWV navTolU péoa oTo
npoypappa.

void £ ()

{

int x = 0;

cout << x; - -
int y = x + 1; H i AEN (et petd to

cout << y; block tov for

for (int i=1; i < y; i++){
cout << i; /

}

Apywmonoinon MetaAntov

int counter (0) ; //equiv. to: int counter=0;
int myArray([4] = {1,2,3,4}; //equiv. to:
myArray[0] = 1; //we start from 0

myArray[l] = 2;
//could also say
int myArrayl[] = {1,2,3,4};

//size: 6, length: 6 -remember the last ‘\0’

char firstName[] = “eddie”;
//size: 50, length: 6
char firstName[50] = “eddie”;

[Tolvdwaotator ITivareg

int myMatrix[2][4];

int myMatrix([2][4] = {
{1,2,3,4},
{5,6,7,8}

};

3.5



Const

Pay particular attention: frequently used
for (input) parameter passing, as well as
global variables!!

const

main () {
int const SIZE = 20;

//can be used to initialize an array
char buffer[SIZE];

//will NOT work — const variables do NOT change
SIZE = 8;

Awpopég const xot #define

= To #define aviikodioTd TV EKPPAC HE THY 1GOSVVALN TG, HEGW® TOV
preprocessor (AEN egivat pépog g C++)

= To #define sivar g€’ opiopod global opiopodg, evd To const éxst ikd
TOL scope.

= H ovvtakti opfomro pag dhhoong const eAéyyetat opécms, EVO Yo
10 #define povo agov yiveln avikotdotaoct). To émoto Adbog
sp@aviCeTal 6T ypapp Tov TPOYPAUHATOS Kot Ot 6T dHAmon Tov
#define.

= To #define givon ovyvii Inyn 6y veng Kon bugs, Wing 6tTav o
KOOWKaG 6dcel 68 ToALG apyeia => O amogedyovpe Ta #define ko
Oa ypnopomorovpe const perafintic!
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‘ const

= [IpoakTtiKdg kavovag: 0ty MNAdOVe [o petafAnt
cav const AEN umop® vo 0ALGE® 0TIdNTOTE
Bpioketon apreTepd Tov keyword const.

= char const *buf
Mmnopd v 0AAGE® Tov pointer, oAAG Oyt T dedopéva Tov array

s char *const buf
Agv pmopd v oAAGE® Tov pointer, 0AAL pTopd Vo oAAGE®D Tt
dedopéva Tov array

’ AwxBaote [xon yoddte] ano Seéid...

= O buf eivon const pointer (dpa dev aAldler) o€
XOPOUKTAPES

o char *const buf

= O buf givon pointer cg const yapaxtipeg (ot
0moiol, GLVETMG deV AALALOVV)

o char const *buf

C++ strings
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‘ Strings

= X C++ vmdpyet £To1pog tomog dedopévarv mov ovopdletan string ylo
™ Soyeipion cupforocelpdyv.

= Xe o petofAnti tomov string propovpie vo omobnkevcovpe
aKoAOVOIES YOPUKTIPOV YWPIS VO GVIGLYOVLLE Y10l TO (Y YOPAVE TNV
petafAnT outh.

= H dwyeipion tov bytes mov deopevovtar amd tn petafant yivetat
duvapkd avaroye pe 1o péyeog g akorovdiog mov amobnkevovpe
o€ avT.

= Emiong dev yperdletat va avnovyodue yio to av 1 akorlovbio
teppatiCetat pe \0’.

= Xpedleton va copmepiddfoope ™ PiodNkm string oty include list
TOV TPOYPALLLATOG

Strings — ANAwon nat aEyonoinoy

#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 — ANAwor nat aEywonoinoy

#include <iostream>

#include <string>

using namespace std;

int main () {
string sl (“I saw elvis in a UFO0.”);
string s2(sl, 0, 8);

string s3 = sl + “Am I crazy?”; //append!!
string s4 = sl.substr(2, sl.length()-10);
//take a substring: starting pos, how many chars

3.8



‘ Strings — Ene€epyaoio

#include <iostream>

#include <string>

using namespace std;

int main(){
string sl (“I saw elvis in a UF0.”);
cout << sl.size() << *“\n”;

cout << sl.length() << “\n”; Very important, very frequently used!
cout << sl.capacity() << “\n”;

string s2 = “ thought I *;

sl.insert (1, s2); insert in position 1, i.e. right after ‘T”
cout << sl.capacity() << “\n”;

string s3 = “I've been working too hard”;

sl.append (s3); ‘append, again, equiv. to +
sl.append(“, or am I crazy?);

sl.resize (10); increase/reduce the capacity

cout << sl << "\n";

2

’ Strings — Enefepyaaio

#include <iostream>
#include <string>
using namespace std;
int main() {
string s(“Hello mother”);
string sl (“fa”);
s.replace (6, 2, sl);
// start at 7" character (counting starts with 0), replace 2 chars with the whole of s1
// Syntax: starting pos, how many chars to replace, replacement
cout << s << “\n”;

}

26

’ Strings — Enefepyaoio

#include <iostream>
#include <string>
using namespace std;
int main () {
string s("Hello mother. How are you mother? Im fine mother.");
string sl ("fa");
string s3("mo");
int start = 0;
unsigned int found = 1;

found = s.find(s3, start);

while (found != string::npos) {
s.replace (found, s3.length(), sl);
start = found + sl.length();
cout << s << "\n";
found = s.find(s3, start);

}

cout << s << "\n";
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‘ Strings — Enefepyaoio

s.rfind(sl, s.length()-1);
// finds sl in s backwards starting from the last character

s.find_first_of (“@s.”, pos);
// find position of first occurrence of a char in “...” starting from pos

s.find_last of (“€$.”, pos);
// find position of last occurrence of a char in “...”

’ Strings — Enefepyaoia pe tekeoteg

s= sl + s2 + s3;
s += s5 + s6;
s[10] = ‘¢’;

s.at(10) = ‘c’;
sl == s2

sl != s2

sl >= s2

sl <= s2

sl > s2

sl < s2

| Strings and backwards compatibility
with C

u T Adyovg cvpPotdmtog mpog to micw, vrootnpilovrot Kot
ot supPorocelpég g C

u X C ta strings givot akoAovBieg YopaKTpoV oV
teppatifovran pe to yapaktipo \0’.

= AmoOnKevOVTOL GE TVAKES XOUPUKTNPOV.

» H eneéepyocio Tovg dievkoldvetat oamd ETOULEG GUVOPTHGELG
oOmmg strepy, stremp, ...

= How to convert a string s to a (C-style) char array:
const char *p = s.c str();

30
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(cuvBnkeg, BPOYXOL KoL TOL GYETIKG)

BAXIKEc ENTOAEG

If ... Else ... Statement

if (condition) {

statement; Aoykoi TehecTéG Y10 6UVOETEG GUVONKEG:
} OR: ((condl) | | (cond2))
else { AND: ((condl) && (cond2))
statement; NOT: ! (condl)

Mpocoyn: = vs. ==

Switch Statement

switch (condition) {
case constantl:

statement;
ce Ipocoyi: av mopainebei 1o break,
break; ekteleiton 1 endpevn evioln!

case constant2:
statement; Aev 10 Tapoieinovpe moté!!!
break;

default:
statement;
S T fault Ko v Tept
break; ° de au. t koAOTTEL THY TTEPINTMON TTOVL

) XGVOVLE KAmOla case
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‘ Loop Statements

while (condition) {
statement;
}

for (declaration-initialization; condition; iteration) {
statement;

}

//Example of counting...
for (int i=0; i<5; i++){ //runs 5 times
cout << 1*5+3;

’ 2oV TNoELS (ELoaywyIHa)

#include <iostream>
using namespace std;

float triangleArea (float width, float height);
main () {
float area = triangleArea (1.0, 2.0);

cout << "The area of the triangle is " <<
areay

}

float triangleArea(float width, float height) {
float area; //local oty triangleArea
area = width * height / 2.0;
return (area);

AEIKTEX KAT ANA®OPEX

3.12



‘ Aelnteg

= Agikng elvon o
petafAnti oty omoia
amofnkevovE ™
devbuvon g GAA
petafAnte.

int anlnt;

int *aPtr; 0 anint

aPtr = & anlnt; 15 anint
anlnt = 10; / Xpovoq|
*aPtr=15;

anInt
(80N pvipng
0x1000)

0x1000| aPtr

BRI

’ Aeinteg — Aéopevon Mvnpng

int *aPtr = NULL;
e — aPtr

aPtr = (int *)malloc(sizeof (int)); — |:| ©£0n pvApNgG

0x1000

0x1000| aPtr

©&0n pvApng
0x1000

*aPtr=10;

avtictoya otn C++...

aPtr = new int;
*aPtr=10; Xpovoes

Aeinteg — Anodéapevon Mvnung

int *aPtr = NULL;

[ ox0000]| aPtr

aPtr = (int *)malloc(sizeof (int));

0x1000
*aPtr = 10\\\ X
free(aPtr); —
| 0x1000| aPtr

©&on pvAHng
0x1000

avrtiotoyyo otn C++...
aPtr = new int;

*aPtr = 10;

delete aPtr;

) XPOVOG
O©gon pvnung
0x1000
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Aeinteg — [Tivaneg - Aéopevon Mvnung

int *aPtr = NULL;

. . ox0000]| aPtr
aPtr = (int *)malloc(10*sizeof (int));
\ ©%on pvAyng
0x1000

*aPtr = 10; ¢ aPtr[0] = 10; . 98 0

*(aPtr +2) = 6; © aPtr[2] = 6; \——x‘ aPtr
free(aPtr);

avtictorya otn C++...

aPtr = new int [10]; XpOVOC

*aPtr = 10;
delete [] aPtr;

’ Avayopeg (References)

= Mo avapopd e puo petafAnt ivar cov éva
GUVMOVLLO Y10, T1) LETOPANTY.

= Ilpocoyn: AEN mpdketton ya pointers (ov Kot
VILAPYOVV KAmolEg opotdTNTES, PERoita — PA.

TOPOKATO...) "Etot dnAdvovpe
AVOPOPEG:

int mylnt; KoTé ™) SMAoon
int &myRef = myInt; TPEMEL VaL

kabopilovpe ™

petafAnty g
omoiag eivat
GUVAOVLUAL

1

Avapopeg (References)

= Otav dnidvoupe pa petafANT), avTd oNUaivel OTL ™G
TOPOYOPOVLLE KATOLO XMDPO GTN HVIHN KL £VO. OVOLO GTO
YDOPO aVTO
= Otav dnidvoope pa avoeopd o€ o petafint, ivot
G0V Vo, SIVOVLLE TOPATAV® OTd £VO OVOUOTH GTO
GUYKEKPLUEVO YDPO GTN UVAUT.
= OLTopaKdaTo eVIOAES eival 1G0SVVOLEG:
myInt++;
myRef++;
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‘AN&QOQéQ

??
int myInt; myInt
Int 4 4

myInt = 4;
v myInt
int &myRef =
myInt; 4
myInt

43

MTLMQQBOUV..H

int myInt = 5;
int &myRef = myInt;— ,int * const myRef p = &myInt;

myInt = 8§; ———————— mylnt = 8;

[ — *myRef p = 7;

myRef

m

MTL%QbBOUV..“

#include <iostream>
using namespace std; int * const refhA p = &a;
int main() {

int a(l), b(3);

int& refA = a;

cout << refA << endl; — cout << *refA p << endl;
cout << a << endl;

refA = b; — *refA p = b;
cout << a << endl;
return 0;
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‘ ITob yonotpebooy ....

Ot dNAOGES avapop®dV 1oL Tailovy T0 POLO GUVAVLLMOV HIaG HETUBANTIG
G £V TPOYPOLLILDL OEV £XOVV TOAD peydAn ypnopomta . To idio woydet yia
TIG MMADOELG SEKTOV MOV TOTOHETOVVTAL GE KATOLL VILAPYOVGE HETABAN T
int x = 10;

int *x p = &x;

Exei mov Bonbovv dpactikd T060 o1 deikTeg 660 Kt Ol AvapopEs eival o€
GUVAPTHGELS GTO TEPUGLLO TTAPAUETPAV S AVAPOPUS.

LTV TEPITTMON TOL YPIGIROTOUIGOVNE UVAPOPEG GAV OPIGRATO GE
GUVUPTIGELS TO TEPUGHO. OV UVUQOPHC YivETOL OKONE TTIO OTTAD.

ITEPAXMA ITAPAMETPQN XE
XYNAPTHZXEIg

[Tépaopo Sro TLung

#include <iostream>

Using namespace std;

{

void increase (int myParameter) 3
Anpovpyeiton
T | 7tomK KOMoL
myParameter++; Tov avalue

cout << myParameter << "\n";

int main () {

int avValue = 3;

increase (avValue) ;
cout << aValue << "\n";
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‘ [Tepaopo SUavapods pe deinty

#include <iostream>
using namespace std;
void increase (int *myPointer)
{
(*myPointer) ++;
cout << *myPointer << "\n";
}
int main () {
int avalue = 3;

increase (&avValue) ;
cout << aValue << "\n";

[Tepaopa SUavapoEts e avapopa

#include <iostream>
using namespace std;
void increase (int &myRef)
{
myRef++;
cout << myRef << "\n";

int main () {

int avValue = 3;

increase (avValue) ;
cout << aValue << "\n";

[Tépaopa 81" avapoEds pe avapops — Tt xELPEL. ..

#include <iostream>

using namespace std; Increase (int *const myRef p)

void increase (int smyRef) __—
{
myRef++; _— (*myRef_p)++;
cout << myRef << "\n"; cout << *myRef p << “\n”;

int main () {
int avalue = 3;

increase(aValue); __, locallncrease (&aValue
cout << aValue << "\n";
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‘ [Tapaderypo — petaBAnTtég mov Sev
oA lovv

#include <iostream>
using namespace std;

void showConst (int &counter, const int &newCounter) {
counter = counter + newCounter;
/* will not pass!!! newCounter++; */
}
int main(){
int aCounter = 0;
int anotherCounter = 3;
showConst (aCounter, anotherCounter);
cout << aCounter << "\n";

| Arrays as parameters

#include <iostream>
using namespace std;

void printArray(int arg[], int length) {
int i;
for (i=0;i<length;i++) {

cout << arg[i] << “\n”;

}

main () {
int firstArray[] = {5,10,15};
int secondArrayl[] = {3,6,9,12};

printArray (firstArray, 3) ;
printArray (secondArray, 4) ;

Awxpopég pointers nat references

Mo avopopd dev 6TEKEL TOTE HOVN TNG GE EVOL TPOYPOLLUCL.
TIpémet vo Onhwbel oTmGdNTOTE GOV OVOPOPA GE KATOLoL

petofAnTn (amdppoLe TOL YEYOVOTOG OTL 0L const HETAPANTEG

0éhovv apykonoinon).
= 'Evag pointer pmopei kGAhota va un dgiyvel Tovdeva.

= Av po avoaeopd deiyvet og pua petafant), AEN pmopd va thv

Barw va deilel o GAAN petaPAnt (amdppoto ToV YEYOVOTOG

otL ot const petaPANTéG dev aAAGlovv).

= ‘Evav pointer unopd vo. Tov petokved Kotd fovAnon.
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| Opolotreg pointers xat references

= Mmopolv va Tepvoy aUeOTEPO GOV TOPALETPOL
GE€ 1oL GLVAPTNON.

= Opoimg, PITopovV Vo, 0TOTELOVY TNV TN
EMGTPOPNG LG GVVAPTNOTG.

Iooddvapo anotéheopa

void byPointer (int *value) { void byRef (int &value) {

*value +=5;

}
main () {
int 1 = 3;
byPointer (&i) ;
}

value +=5;

main () {
int 1 = 3;

byPointer (i) ;

2UVOTTING Lot

TO TIEQUOUA TULQUUETOWY

function (int var)
Tépacio Tyig

H petaPhaei zepviétor autotota og Tapépetpog om
function, propei va akhaéet Tomud ot function, Gl
o1 akkayég S6V TEPVODY SETEPIK OTO TPOTPHNLL.

function (const intvar)
épaopa Tymg

Oma wptv, 6 yopic va propei va alkige n Ty
g petaPTc eowTeptkd mg function

function (int &var)
Avagopit

Tepviéan pia avagopé og tapapetpos. O akayéc
Yivouy TV aVagOpd, aVaKAGVTL Kat SETEPIKG OTO
TPOYPOLC.

function (const int &var)
Erafepij Avagopd

Onwg mpwv, Wi 1opic va propei va ahdate n T
™S avagopas scwreptkd g function

function (int array [])

H C++ autopdtmg HetatpEnst o arrays 6e
AVaQOpPES

function (int *var)

Tepvée évag pointer g mapépetpog g function
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2UVOTTING YL TO TEQUCUX TXQUUETOWY

Excellent guideline at Google Code Style:
* use const references for input variables that are not to be changed
* use pointers for output variables that will be changed, eventually

Significantly enhances maintainability and usage: the reader knows what is input + what is
output

If the maintainer accidentally tries to mess with the (const) input, compiler catches it

void updateLicense (const int &newNumber, int *licenceNo)

Deftault tpéc oo népoopo napapétowy

void f (int x = 1);
void g (int a, int b 0){
cout << "a: " << a << " b: " << b << "\n";

}

int main ()

{

}

void f (int x){ .. //could be (int x =1 )
}

Default tpéc ot0 népaopa TaQapETowy

void h(int a, int b = 0, int ¢, int d = 0){
/A

} Avoid default

values if you can:

int main () { source of much
h(10, 5, 20); confusion!!

}

omy nepintmon aut oiyovpo a =10
70 5 unopei va avtiotoyei 6to b ondte ¢ =20 ko d =0
Htob=0,c=5kmd=20

TPOG UTOPVYY TOV TAPATAVO TPOPI0ITOG TO 0100 Sev Pmopet va emAboeL O
compiler av 1 i-06T TapapeTpog 6T dNiwon prag cuvaptnong pe N
mapapiTpovg £xet default Ty, 6ieg 66g TNV aKorovBOVV Tpémer eniong va
£yovv dnhopéveg default Tipéc.

e Béon to mapandve av katd v kKAjon 1 cuvaptnon éxett <=k < N npaypotikég
mopapéTpoug, ot N-k tedevtaieg Aappavovy tig default Tiég

60
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Koveoha -- Apyeio

C++1/0

C++ 10 Streams

62

| TOSTREAM: - reading lines

#include <iostream>
using namespace std;
int main() {
char buf[100]; char whatIsLeft[200];

/% reads max of 9 chars or up to "\n' and leaves the "\n' behind, i.e. the next char we read is \n */
cout << "Give a string, at most 9 chars, ending with endl \n";
cin.get (buf, 10, '\n');
cout << buf << endl;

cout << "Here, normally, you should give another string \n";
cin.get (whatIsLeft, 10, '\n');
cout << whatIsLeft << endl;

}
//Try declaring buf as string (including #include <string>) to see what happens
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‘ IOSTREAMs - reading lines

#include <iostream>
using namespace std;
int main() {
char buf[100]; char whatIsLeft[200];

/* reads max of 9 chars or up to "\n' including the "\n' which is not included in buf */
cout << "Give a string of at most 9 characters, ending with
endl \n";
cin.getline (buf, 10, '\n');
cout << buf << endl;
cout << "Here, normally, you should give another string \n";
cin.getline (whatIsLeft, 10, '\n');
cout << whatIsLeft << endl;

}

// Try it with input that exceeds the limit of 10 chars and with input less than 10 chars

64

’ IOSTREAMs - reading lines

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

char buf[100];

while (cin.eof() != true){ /orcin.good() == true
cout << "Give another string: ";
cin.getline (buf, 100, '\n');
cout << buf << endl;

//Eof is given via Ctrl4D

IOSTREAMs

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

float b; int a;

while (cin.good() == true) { /orcin.eof() !=true
cout << "Give a float and an int: ";
cin >> b >> a;
cout << b <<"\t" << a << endl;

}

//Try it separating the 2 numbers with space, enter, or tab

66
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IOSTREAMs - reading lines oe string

#include <iostream> Very useful!
#include <string>
using namespace std;
int main(){

Can handle strings of
(i) arbitrary size and
(ii) several whitespaces

string s;
Contrast this to
while (getline(cin, s)){ cin >> s
cout << s << endl; thatcanwithstand.
} only one (1) word in

the input stream

}

/[Try it with strings having several whitespaces and big size

C++ File Streams

File streams

= [ avéyvoon and apyeio dnuovpyovpe petoffAntég
(pedpata) tomov ifstream

= [ ypayipo og apyeio dnuovpyodue petafantég
(pedpata) tomov ofstream

= Avdyvoon yiveton pe >> yua Bactcotdg tomovg (int, float,
char, char[], string...) KAI get, getline yio charf]

= gyypaen yivetat pe << yio facikodg tomovg (int, float,
char, char[], string,...)

= [evikd 6T1 cuvdptnon eidape ota cin, cout IGYVEL KOl GE
petofAntég ifstream, ofstream.
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| Copy one file to another, line by line

#include <iostream>
#include <cstdlib>
#include <fstream>
using namespace std;
int main() {

char buf[100];

ifstream in("in.txt");
ofstream out("out.txt");

Same old story:

Mia petaflnu yio

if(in.good() != true) exit(EXIT FAILURE) ;| Kdbg apyeio

while (in.eof() !'= true) {
in.getline (buf, 100, '\n');
out << buf << endl;

}

in.close();

out.close();

. ATTN: av kén méer otpafid,
maore 10 vapic!!
Mafalovue ypopyui — ypapyu] péxpt
éhovg tov apyeiov && ... we do sth
with it ... (here: copy it to out.txt)

housekeeping

’ Append a file to another file, line by line

#include <iostream>
#include <cstdlib>
#include <fstream>
using namespace std;
int main(){

char buf[100];

char c;

ifstream in("in.txt");

ofstream out ("out.txt", ios::app);

if (in.good() != true) exit(l);

while (in.eof() != true){
in.getline (buf, 100, '\n');
out << buf << endl;

}

in.close();

out.close () ;

//ios::out is the default

Append a file to another file, line by line

#include <iostream>
#include <string>
#include <fstream>
using namespace std;
int main() {

char buf[100];

ifstream in;
ofstream out;
in.open("in.txt");

out.open ("out.txt", ios::app); /ios::outdefault

if (in.good () != true) exit(l);

while (in.eof() != true){
in.getline (buf, 100, '\n');
out << buf << endl;

}

in.close();

out.close();

H diapopa e 1o
TPONYOLLEVO
ropaderyua stva
om) xprion TS open
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FExtra methods

in.clear(); // sets eof flag back to 0
in.seekg (0,io0s::beg) ; // offset from the beginning
while (in.eof() != true){

in.getline (buf, 100, '\n');
cout << buf << endl;

out.seekp (0,ios::beg); // offset from the beginning
out << "BBBBBBBBBBBB";

in.close();

out.close () ;

// seekp seekg ypijon ke i io

nd ke apvnd offset, 1j ios

7

| Try it for yourselves (part 1)

#include <iostream>
#include <cstdlib>
#include <fstream>
using namespace std;
int main() {

char buf[100];

char c¢; int i; float f;

fstream in;
fstream out; /i

out is default
in.open("in.txt", ios::in);

out.open ("out.txt", ios::out|ios::in); / app to append
if (out.good() != true) exit(l);
while (in.eof() != true){

in.getline (buf, 100, '\n');

out << buf << endl;

74
...continued: part 2

in.clear();
in.seekg (0,ios::beqg);
while (in.eof() != true) ({

in.getline (buf, 100, '\n'); iprint file on screen

cout << buf << endl;
}
out.seekg (0,io0s::beg) ;
while (out.eof() != true)({

out.getline (buf, 100, '\n');

cout << "XXX" << buf << endl; /printonscreen file’s info with XXX in front..
}
out.clear();
out kp (0,1i0s::beg) ; replace file’s starting bytes with BBBB...

out << "BBBEBBBEBBEB";
in.close();
out.close () ;
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(structs, VIEPPOPTWGT GLVOPTNGEMY, namespaces, ...)

POT POURRI

76

’ Disclaimer

= Agv yivetar povopdg va pédete odkAnpn t C++
o Yrdpyovv Bépata mov Ba to avakardyete oryd oryd, EEm amd To
TAaiG10 TOL podNpHTOg
o Yrdpyovv kot oTotyeio: Tov 0o TPETEL VAL OVTILETOTIGETE e TOAD
TPOGOYI| — EVOEXOUEVOS KL VOL OMOPUGIGETE VoL UV TOL
ypnopomomoete Kaborov. ..
= X1 ovvéxelr Sivoupe pua TpdT £KOV 0o ototyeio tng C++
ot omoio de Oa emextofovpie Waitepa. ..
= Ouundeite 6TL 0 6KOTOG TOL padMpaTOg Eival va SdGEovpe
Boaoucég apyEg aVTIKELEVOGTPEPOVS TPOYPULUATIGHOD KOL OYL
C++

Structs & Khaoelg
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‘ Structs

O 1o amhog TpdTOG SNAMONG £VOG struct givan wg e&Ng:
struct structName ({

fieldType fieldName;

fieldType fieldName;

}i

'To structs ebvar TooL dedopévev

Afioon struct
struct complex { //uiyadixkde
double re;
double im;
}i
ANioon petafAnTig TOmov complex
complex z;

m Ye avtiBeon pe ™ C dev yperaletar vo ypdyooue
struct complex z;

| 2UVAQTY|OELG ECA OE Structs

Xe avtifeon pe ) C pmopodpie vo opicovpie peBOS0VG Yo Tat structs
struct complex { //piyod Lkdée
double re;
double im;
void show();
}i
void complex: :show () {
cout << W (M << re << Y, ” << im << \ “)\n”;
}
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| 2UVAQTY|OELG LECA GE Structs

Evteldg avtiotoyo propd vo opico v Khdomn

class complex { //uiyod Lkég
public:

double re;

double im;

void show();
bi

void complex: :show () {

cout << “W(M << re << %, 7 << im << \ M)\n”;

}

ANAOGELS %Al YONOT] AVTIHELUEVWY

int main () EvaAdoxtikd (o-Aa-C):
{ #include <iostream.h>
complex a;
0;
0; }
main () {
complex a;

a.re =1
a.im = 2
a.show ()

return 0;

show (a) ;

void show (complex &p) {

| Acinteg oe AVTIXELLEV

int main ()

{
complex *pa, *pb;
complex a;

pa = &a;

pb = new complex;

a.re = 1.0; pa ->re = 1.0; (*pa).re =1
a.im = 2.0; pa->im = 2.0; (*pa) .im = 2.
a.show() ; pa->show () ; (*pa) .show () ;
pb->re = 3.0; pb->im = 4.5;

pb->show () ;

delete pb;
return 0;
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Yneppoptwon (Overloading)
2LVAQTY|OEWY

’Yn‘e@npé@rcoon OLVXTYOEWV

¥t C++ gmrpénetan vo SNADGOVIE GUVOPTNGELS LE TO 1510
ovopa oAAG:
B g S1popeTIKO aplipd Topapétpov
B g S1pOPETIKOVG TOHTOVG TOPUUETPOV
m [TIPOXOXH! Oyt 6uvapticels Tov StapEpovy HOvo GTov THTO
TOV OAMOTELEGHLATOS TTOV EMGTPEPOVV.

’Yne@cpégm)cm CLYAQTNOEWV
#include <iostream>
using namespace std;

int max (int a, int b){
if (a > b) return a;
else return b;

}

int max (int a[], int size) {
int max = a[0];

for (int i = 0; 1 < size; i++)
if (a[i] > max) max = a[i];

return max;

}
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‘Ynegtpé@rwon OLVXTYCEWV

ret = max (A, 4);
cout << ret << endl;

ret = max(a, b);
cout << ret << endl;

’Yn‘e@npé@rcoon OLVXTYOEWV

#include <iostream>
using namespace std;

int max (int a, int b){
if (a > b) return a;
else return b;

}

float max (int a, int b){
if (a > b) return a;
else return (float) b;

’Yne@cpégm)cm CLYAQTNOEWV

int main () {
int a = 3, b = 5;

int ret;

ret = max(a, b);
cout << ret << endl;

max (a, b); // HpéPAnua moio B KOAeoTE L
// Compile Error

227

90
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C++ Preprocessor

Preprocessor g C++
(#include, #define, ...)

Hpoypappa
Tov [—*(_ Preprocessor
Ypapovpe

epeic /

Enektetopévo
Hpoypoppa

#include

Evoopatdvel 6to Tpodypappd oG cutovsto
apyelo.
#include <iostream.h>

#include “mydefinitions.h”

«

#include ./../mydefinitions.h”
DOS/Windows: “. .\ . .\mydefinitions.h”
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‘ Hdefine

m #define SIZE 20

= Enpaivetl 6t omovdnmote PAEneL o preprocessor SIZE, to
avtikadiotd pe 20.

//illegal definitions
#define X = 5
#define X 5;

= X0oQ®Og KOADTEPA VO XPNOLOTOLEL Kavelg const
const int SIZE = 20;

Inline Functions

Inline functions
Eivot cuvaptoglg ot 0moieg ypnotorotovvtat ord Tov
compiler 6TV mapay@YN TOL EKTEAEGILOV KOSIKAL: Y0
emtdyvuvon g S1dIKaciag, EVOMUATMOVOVTOL GTOV
KOIKA TNG KAAOVGAG GLVAPTNONG, avTi va KANOovv mg
KOPLOTEG GLVOPTNOELG.
Xpnoes MONO yio ToAD [IKPEG GUVAPTHGELS.
inline int square (int value) {

return (value * value);
}

XpNGHOTO00VVTOL KOVOVIKA GTO TPOYPOLLUDL, TT.).,
main () {

mySquareArea = square (squareEdge);
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Namespaces

’Namespaces

TToAAég popég ot C QTIGYVOVLE GUVOPTIGELS TMV OTOIMY T OVOLLOLTOL
£PYOVTOL GE GVYKPOVGT] HE ETOLLEG GUVOPTICELS TG YADOGOG
ooV amoTélecpa £Xovpe AGON peTdppaong mov dev eEnyoldvtan
£0KOAQ. ..
Kot KOGT0G mdOpOmONG TOL KMIKA
"Eva mpoypappo pmopet vo cuvBétel kddiko omd dVo 1 mepiocdTepa
GTope OV PMOPEl VoL YPNCLHOTOO0V GUVAOVLLES GLVOPTHGELS 1
KAGGELS.

oav anoTéAeopa nAAl Wropei va €xoupe AABn WeTA@PaAcng Tou
OUVOAIKOU K®JIKa

om C++ vmbpyet o pnyoviopndg namespace mov  Umopel  va
ZPNOHOTOMOEL Y1o TV 0TOPLYT} GLYKPOVGEDY
namespace X {

98

| [Topadetypo

Xto apyeio: util.h vAAPYOVY YPOIUES CUVOPTIGELS TOV THPUNE ATO
KATOL0V GALO TPOYPUPPATIOTY]

float squareArea(float length) {
return (length*length);

99
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‘Hagd@aypoc (ouvveyetar)

#include <iostream.h>
#include “util.h”

//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km

float squareArea(float length) {
return (length*length / 2.59);

main () {
cout << "Normal " << squareArea(2.0);

£0;

100

| [Topadetypo

Xto apyeio: util.h

namespace UtilJohn {

float squareArea(float length) {
return length*length;

}

int £() {...}

101

’Hocgo'céietyptoc (ouvveyeta)

#include <iostream.h>
#include “util.h"

namespace Local{
//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}

main () {
cout << "Normal " << Local::squareArea(2.0);
UtilJdohn::£();

102
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TTopdderypo (Guvéyeto)

#include <iostream.h>
#include “util.h"

namespace Local/ //returns square km for length in km
//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}

using namespace Local;

main () {
cout << "Normal " << squareArea(2.0);
UtilJohn::£();

103

| [Topaderypo (cuveyeta)

#include <iostream.h>
#include “util.h"

namespace Local { //returns square km for length in km
//1 square mile is 2.59 square km
//the following function returns square miles
//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}
using namespace Local;
main () {
cout <<"English "<< UtilJohn::squareArea (2.0)
<< "\n";
cout << "Normal " << squareArea(2.0);

104

To std namespace

Mmnopeite va dnidvete To std namespace:
#include <iostream>
using namespace std;

Y10L VoL U1 (PELGLETOL VOL TO YPAPETE GLVEYELDL
ny std::cout << ...

AV K0t KGO0l HETAPPACTES TO KAVOLY OTOLOTC. . .

105
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Exceptions

106

’ Béupéoerg

u ApKETEC POPEG GTNV TPAEN VAOTOLOVLE GUVOPTNGELG TOV
SEYOVTOL GOV OPIGHN KATOLO OESOUEVE KOL ETGTPEPOVY
£V, OTOTELEG L0 KATTOLOV TOTOL (T.). int).

= To amotélecpo 6e TOAEG TEPMTMOGELS LTOPEL VaL Etvat
OTOLOONTOTE TULT CLTOV TOL TOTOV (int).

= [Topoia avtd av kdtt Tdet oTpafd otV EKTELEST TNG
cuvapong BELOLLE VoL ETIGTPEPEL KATL GE QVTOV TTOV
MV KOAECE MOTE Vo KAToAdPeL 0Tt kATt Tye oTpaPa ().
ATETVYE TO AVOLY L EVOS ap)EIOL).

= [0 avTo 10 KATL, TPOPAVAG OEV UTOPOVLLE VO
SECGLEVGOVLIE L0l TUUY OV VT LTTOPEL VOL EMGTPEPETAL
Kot Kato omd Kavovikég cuvinkeg (m.y. -1).

= AVTi qDTOO UTOPOVLE VOL XPNCLULOTOGOVY TO UNYOVIGHO
TV eEUPECEV. . ...

’ Eéopéoetg

= [evika pmopodpe vo movpe o1t puo e€aipeon eivat pio
dopn (struct) Tov EMGTPEPEL L0 GLVAPTNON OTAV KATL
méel Labog.

= H emotpon| yiveton pe throw avti yio return.

= H ovAloyf avtig g doung - €4v Kat epOGOV EMGTPUPEL
— ylvetou pe Tn xpnomn g EVIOANG try/catch.

108

3.36



‘ Eéopéoerg

#include <iostream>
#include <string>
using namespace std;
struct MyError {
int code;
string cause;
b
//-1 is a valid calculation of the function
float test_function(string s) {
MyError e;
ifstream in;

in.open(s);

if (in.good() true) {
e.code 555;
e.cause = “open file failed";
throw e;
else {
float sum;
/... .. read float numbers from file and return the sum

return sum;

}

109

BEopeoetg

main () {
int y; float k;
try |

k = test_function (“lala.txt”); // test_function is invoked
N k= .. ifok
} catch (MyError error) { // error = ... if a problem occurs
cout << error.code << error.cause << endl;

110

Eéopéoelg - new

main () {
int * x;

try |
x = new int [1000];
} catch (bad_alloc bad) {
cout << “Bad allocation integer array”;
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Yrepypoptwon Teheotwy

|

YeppoTWwoY TEAe0TWY

m X C ot tedeotés (1, -, *, ==, >, <, ....) opilovrat kot
pmopei va ypnotporomody povo petadd petafAntov f
otafepdv kdmolov Pacucov tomov (int, float, double,
char,...... ).

m X1 C++ pmopodpe vo eTova-opicoupe T Aettovpyio Tov
TELEGTMV Y10 TEPUTTMOGELS LETABANTAOV TOV 0OV 0 TUTTOG
opilotnke amd TOV TPOYPULUUATIOTH.

m petafintég tomov struct
B QVTIKEIEVA KATOL0G KGN
m ep1ocdTEPL Oar TOVE OTNY TEpinT™ON
AVTIKEILEVQV. ...

|

Y7eppoTwoy TehecTwY

struct complex {
double re, im;

}i
complex operator + (complex x, complex y)

complex result;
result.re = x.re + y.re;
result.im = x.im + y.im;
return result;

}

int operator == (complex x, complex y)
return (x.re == y.re)
&& (x.im == y.im);
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YteppoETWoY| TEAECTWY

int main ()

{

complex a, b, c;

a.re = 1.0; a.
b.re = 4.0; b.im =
if (a == b)

cout << "they
else

cout << "they
c=a+b;

return 0;

im =

are equal\n";

are different\n";
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Destructors

Static media kot pébodot

Classes, objects and encapsulation
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‘ Kdoetg not avtinetpevo

= Onog eidape, to Baowd otoryeio oyedlaong Kot
SOUNOMNG TOV AVTIKEILEVOGTPEPOVG KMOKO EIVOL 1|
Khaon (class)

= Mio KAdon elvor éva KaAovmL 0o T0 0moio
mapdyovton avtikeipeva (objects), Ta omoio:
0 AvVomoplioTtovyv OHOEBEIS OVTOTNTEG TOV TPOYHATIKOD

KOopHOV

o ‘Eyovv {610 doun

Khdoetg nor avtinetpevo

= Eidape 01t kaOe khdon givor pio evomto Loyioptko, 1) onoio oyedidletat

HE OKOTO

0 Na S1evKoAOVEL TV GLVEPYAGIL TMV TPOYPULLUATIOTOV

o Na dievkoldver TV ETOVEPNGILOTONGT £TOOV KOJIKA 0td GAAOVG

o Na ovpntdéet oto idto onpeio evog project (oo 810 apyeio katd Paon) kdduco
Kot dedopéva

= T'a 1o okomd owtod:

o Avti v va StoyopiCovpe dedopéva Kat KOJIKa, 0 oYedUoTNG oG KAGoNg
£€Gyel TPOG TOVG LTOLOUTOVG TPOYPARNATIOTEG piat Spocia dlumposoneio
(public interface), 1 onoiat A€t GTOVG VIOLOTTOVG TPOYPAUUATIOTES, TL
Aettovpyieg UTOPEL VOL TPOGYEPOVY TOL AVTIKEIHEVD TNG KAAOTG QVTHG

o 'Eto, ektog and ta dedopéva mov kovPaid £va avtikeipevo (to omoia
alomotovv o medio g KAGong) ektedel Kat cuvapTioelg (ot omoieg ekTehovV
15 nefodoug g Khdong)

’ [Toocoyn: aviinelpevootEepc
oyedioon
= H «ldon givar to KaAovm, aALG ToL avTiKEipeva,
gtvar ot mov exTELOVV TIG AetTtovpyieg

» Otav oyedidlovpe ToV KOSIKO, CKETTOUAGTE TMOG
Kamowo avTikeipeva mov Bo dnpovpynHovv Kotd
TNV EKTEAEGT TOL TPOYPAUOTOS Bal EMtTEAOVY
Aertovpyieg!

0 Xyedualovpe, AOtdV, £X0VTOG LITOYN AELTOVPYIiES TTOV
Ba emredovvToL Kot Oyt dopég dedopévav
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‘ Evbulaxwon

= H opyn mg evOvrhakwong (encapsulation):
0 o€ Ka0g KAAGT, O TPOYPALUATIOTIG TOV TNV VAOTOINGE,
Swyopilet
= 7o medio kot péBodot (public) propovv va ypnoytoromBody and
0L0 TOV VTOLOUTO KOIIKOL
= 7o medio ko pébodot (private) propovv va ypnoporombody
Hovo péom khnong tov public uebddmv mg Khdong.. .
O [o GLVAONG TPAKTIKY TNV omoia TPETEL vo. akoAoLDE(TE Kot eogig
givat 0Tt 6ha Ta TEdio Ta ShdVovpE private

[Topdderypa evbvianwong

# include <cstdio>
# include <cstdlib>
# include <cstring>

Y
B));

class Person {

private: _
char * name;
int age;

public: H ¢fhn pog edd gridyver
void init(); « éva apyeio person.h to
void set_name (char *n); omoio potpdletat pe o
void set_age(int a); developer mov Ba priGEet
char *get_name(); T main
int get_age(); « évo apyeio person.cpp

bi GT0 07010 VAOTO100VTAL O

pédodot

’ [Tapaderypa evhurdmnwong

int main () {
Person x, v;

x.name = (char *) malloc (10* sizeof (char));
x.age = 0;

npoonGdsia pdsPaong
VAN og private ngdio =>

strcpy (x.name, "Namel");

printf ("%s", x.name); COMPILER ERRORS!!!
y.name = (char *) malloc (10* sizeof(char));

y.age = 0;

VATV

strcpy (y.name, "Name2");
printf ("%s", y.name);

return 0;
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‘ [Mapaderypa evBurdmnwong

int main(){ X,y QVTIKEIpEVE TOV

- Bo emrelécovy

Person X, /7 .
Y Aertovpyieg

x.set_name ("Lio");

printf ("$s", x.get name()); Ot dovAetég mov kavovpe givor
- () va. Sdoovpe Gvopa 6T0 X
return 0; Kat (B) va TUTOGOLHE TO GVOUE
} 00

To av 1 avamapdotocn
£0MTEPIKG Yivetal e char * 1
string dev (mohv)amacy oAl

— tov developer mov @idyvel ™
main

-- KUpimg, OH®G, adlapopei yio
70 TG LAOTO0VVTAL O
get_name, set_name, ...

’ Kot to person.cpp

init () {
name = (char *) malloc (10* sizeof (char));
i == NULL) {printf(.); exit(1);}

void Person

void Person::set name(char *n) {
strcpy (name, n);

}

void Person::set age(int a) {
age = a;

}

char *Person::get name() {
return name;

}

int Person::get age() {
return age;

}

Constructors

4.4



‘ Constructots

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;
public:
void init();
void set name (char *n);
void set_age(int a);
char *get_name () ;
int get_age();

Constructors

void Person::init () {

name = (char *)malloc(l0*sizeof (char));

age = 0;

}

void Person::set_name (char *n)
strcpy (name, n);

}

void Person::set_age (int a) (
age = a;
}

char *Person::get_name() {
return name;

}

int Person::get_age() {
return age;

}

{

’ Constructots

int main(){
Person x, y;

x.init();

VA V)
X.set_name ("Namel");

printf ("%s", x.get_name())
y.init();

VAV

y.set_name ("Name2") ;

printf (" , y.get_name());
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‘ Constructots

m Xg éva and to apyikd pog topadeiypato (kKhdon Person)
€100LE TAOG O AVTIKEWEVOGTPEPNG TPOTOG OKEYNG KoL
oyediaong Bondd oto va mpocsBétovpe evkola eAEYYOVG
UTOGPUALATOCNG GTO TPOYPOLLUG [LOG.

u To mpdypappa ypnoiponotet peboddovg yur Ty eneéepyaoio
TV dedopévov ™G KAAoNG.

= Apa 6motot Ereyyot Tpémet va Tpootedovv kat dmoto AGbn
TPEMEL VoL AV veLTovV — Bpickovtal o avtég Tig nebodovg.
0 0 vmorowTog KAOdIKAG dev yperdletar yapo....

= Y., POGONKN ELEYYOV Y10 TO GV £YEL YIVEL 6OOTN SEGUEVGT] PVIIING. ..

Constructors

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;
public:
void init();
void set_name (char *n);
void set_age (int a);
char *get_name () ;
int get_age();

Constructots

void Person::init(){
name = (char *)malloc(l0*sizeof (char));
if (name == NULL) exit(1);
age = 0;

}

void Person::set_name(char *n) {
strcpy (name, n);

}

void Person::set_age(int a) {
age = a;

}

char *Person::get_name() {
return name;

}

int Person::get_age() {
return age;

}
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‘ Constructots

int main() {
Person x, y;

x.init();

VAR

x.set_name ("Namel") ;
printf ("$s", x.get name())
y.init();

VARV

y.set_name ("Name2") ;
printf ("ss", y.get name())

Constructors

= Eniong €idape 611 0 encapsulation fonddet oo va

emParovpe o€ KAOE TPOYPOLLUOTIOTH TTOV ¥PNGLUOTOLEL TNV

KAGom pog

0 vo gpnotpomotet pefddovg ™G KAGoNG Yo TV 66T
doysipion Tov dedopévmv ov yapaktnpilovy ta
aVTIKEIpEVOL TG KAGONG.
® LY., COOTH PYIKOTOiNGn HOVO HEGM TNG YPNONG TNG

pebodov init(). ... oG mov to medio name ivon private

20

’ Constructots

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;
public:
void init();
void set_name (char *n);
void set_age(int a);
char *get_name () ;
int get_age();
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‘ Constructots

void Person::init () {

name = (char *)malloc(l0*sizeof (char));
if (name == NULL) exit(1l);
age = 0;

}

void Person::set_name (char *n) {
strcpy (name, n);

}

void Person::set_age(int a) {
age = a;

}

char *Person::get_name() {
return name;

}

int Person::get_age() {
return age;

}

Constructors

int main() {
Person x, y;

// x.name = (char *)malloc(1l0*sizeof (char)); NOT ALLOWED
x.init();

/ALY
x.set_name ("Namel") ;

printf ("%s", x.get name())

// x.name = (char *)malloc(1l0*sizeof (char)); NOT ALLOWED
y.init();

AR Y]
y.set_name ("Name2") ;
printf ("$s", y.get name())

£0 7

return 0;

’ Constructots

= ...Kow wdA Opog dev eiaote amdivta ciyovpot 6Tt dev Ho
TPOKOYOLV GPAALATO GTO TPOYPUULLOL. . .
0 pe ovvHong Tepintmon givan codipata Tov opsiiovton
TNV U apytkonoinon
O ... TLYIVETOL OV 0 TPOYPUPNOTIOTIG TAPOAEIYEL TNV
KMjon otV init() yo kdmoto avtikeipevo?
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‘ Constructots

int main(){
Person x, y;

x.init();

VAN

x.set_name ("Namel") ;

printf ("%s", x.get_name());

// What if we forget to write y.init()???
VAR Y

y.set_name ("Name2") ; // BOOOOM
printf ("%s", y.get_name());

£0 7

return 0;

Constructors

ceereee s TAOG PTOPOVUE VA TO ATOPVYOVPE OVTO ??

= Anlmon constructors 6T KAIGELS HLogG
0 péEN0dOL TOL KaAoOVTOL VTOPETE OTAV SNLLOVPYEITAL £VaL AVTIKEINEVO.
0 ZUVTOKTIKO:
<classname> ()
= pmopel va éxel mapopéTpoug
= AEN éxel tUno emiotpo@nc - OYTE xav void
o Ylomoinon:
<classname>: :<classname> () {//....}
o 7wote Karovvran 22?7
= dMAwon evog avTiKEEVO.
= dnuovpyio avTIKEEVOD HE nEW.

26

’ Constructots

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;

public:

Person() ;

void set_name (char *n);
void set_age(int a);
char *get_name();

int get_age();

4.9



‘ Constructotrs
Person: :Person () {
name = (char *)malloc(l0*sizeof (char));
if (name == NULL) exit(1l);
age = 0;

}

void Person::set_name(char *n) {
strcpy (name, n);

}

void Person::set_age(int a)
age = a;

}

char *Person::get_name() {
return name;

}

int Person::get_age() {
return age;

}

Constructors

int main () {
Person x, y; // xaheitai autdépata o constructor
VA Y
x.set_name ("Namel") ;
printf ("%s", x.get_name());
VAV
y.set_name ("Name2") ;
printf ("%s", y.get_name());

Person *p = new Person(); // xadeitat avtépata o constructor

p->set_name ("Name4") ;
printf ("%s", p->get_name());

delete p;

return 0;

2

Destructors

30
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‘ Destructors

int main() {

Person x, y; // xaAeital auiépata o constructor

VALY
x.set_name ("Namel") ;
printf ("%s", x.get_name());

VA
y.set_name ("Name2") ;
printf ("%s", y.get_name());

Person *p = new Person; // xoheital auiépata o constructor

p->set_name ("Name4") ;
printf ("%s", p->get_name());

‘Otav TeEdeldoeL TO TPOYPOUUE THOG ATOIECUEDOVLE TN LVIN

delete p; - N
7oV decpeVTNKE Yo Tor mediar Tov kGbe avTikeyéEvou ??
return 0;
} péBodog avtictoyn g init() ???
31
Destructors

= Mé£Bodot ov kohoOVTaL 0TV Eval AVTIKEIHEVO KATAGTPEPETAL, INAUIT
TODEL VOL VITAPYEL, NTOL,
0 6tav TeElEL@VEL 1] EKTELEGT] TOV PTALOK EVTOLMV GTO 0T0i0 £xeL
nrmOei,
0 6tav SwwypageTon 1 pvijpn oty omoia deiyvel évag pointer
oTo avtikeipevo pe delete.
= Amopoitrot yio Aertovpyieg exkabaplong, m.y.
0 OMOdEGUEVLOT LVALING
o Kleiowo apyeimv
= TUVTOKTIKO:
~<classname> () // dev malpvel OApouéTpoug
= Ylomoinon:
<classname>::~<classname> ()

Destructotrs

# include <cstdio>
# include <cstdlib>
# include <cstring>

class Person {
private:
char * name;
int age;

public:
Person() ;
~Person () ;
void set_name (char *n);
void set_age(int a);
char *get_name () ;
int get_age();
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‘ Destructors

Person::Person() {
name = (char *)malloc (10*sizeof (char));
if (name == NULL) exit (1);
age = 0;
}

Person: :~Person () {
free (name) ;

}

void Person::set_name (char *n) {
strcpy (name, n);

}

void Person::set_age(int a) {
age = a;

}

Destructors

int main () {

Person x, y;

VAV

x.set_name ("Namel") ;

printf ("$s", x.get_name());
VARV

y.set_name ("Name2") ;
printf ("%s", y.get_name());

Person *p = new Person;

p->set_name ("Name4") ;
printf ("%s", p->get_name());

delete p; // xoAeital autdpata o destructor

return 0; // xodeital autépata o destructor yia Ta X, y

Yrepypoptwor constructors
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| Yneppoptwon constructors

= ['evikd o po KAAoT PTOpovpE Vo EXOVLE
TEPLOGOTEPOVS constructors Pe SLPOPETIKES
TOPOUETPOVG,.

» Kdabe évog amd avutong LVAOTOLEL ol S1oLpOopETIKN
dadkacio apykonoinong OVIIKELEVOY TOV
umopel va Podevet Kotd mepintmon. ..

’ Ooptopog pryadeny
#include <iostream>
using namespace std;

class Complex

{

private:
double re, im;

public:
void set (double r, double 1i);
Complex add (Complex c);
int equal (Complex c);

}i

Optopog uebodwv
void Complex::set (double r, double i)
}

Complex Complex::add (Complex c

i;

Complex result;
result.re = re + c.re;
result.im = im + c.im;
return result;

}

int Complex::equal (Complex c
{
if ((re == c.re) && (im == c.im))
return 1;
else
return 0;
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‘ Optopog nat Y0101 AVTIUELLEV®Y

int main () {
Complex a, b, c, d;

a.set (3, 4);
b.set (1, 0);

c = a.add(b);
d = b.add(a);

if (c.equal(d) == 1)
cout << "correct.\n";
else

cout << "mistake!\n";

return 0;

’ Yrepypoptwor constructors

= Muyadwoi apbpoi

class Complex

t //

public:
Complex ()
Complex (double r, double i);
Complex (const Complex & c);

bi

41

Yneppoptwon constructors

= Muyadkoi apibpoi
int main() {
Complex cl;
Complex c2 (1.0, 4.0);
Complex c3(cl);

return 0;
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| Yneppoptwon constructors

= Default constructor

Complex::Complex () | XPMoN: Complex cl;
{ Complex *pc = new

re = im = 0.0; Complex

}
= Copy constructor

Complex::Complex (const Complex & c)

{

re = c.re; Xpnon: Complex cl(c2);
im = c.im; Complex *pc = new
} Complex (c2)

43

’ Yrepypoptwor constructors

= Parameterized constructors
Complex::Complex (double r, double i)

{ Xpion:
re = r;
. . Complex c(5.0,6.0);
im = 1i;
} Complex *pc = new
Complex (5.0, 6.0);

m

Yneppoptwon constructors

= Av AEN vrdpyet kavévag constructor YVAOTOMUEVOG YL0L TV
KAGom pog, etidyvetot évag default kot évag copy ovtopato.

0 O default Béter Oha ta medion 0  NULL av eivar deikteg
0 O copy avTlypaeet TG TESG TOV TESIMV TOV OPIGUUTOG GTA
mediol TOV VEOU OVTIKELHEVOL
AV umapyel £€0Tm Kot £vog constructor YVAOTOmUEVOS (Ty, £vog
mopopeTporomuévog) o default dev mapdyetar avtopata.
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ITpoooy" ot members mov eivar pointers!!!

class Name{

public:
char *s;
Name () ;
Name (char *y) //parameterized constructor
Name (Name &x); //copy constructor
~Name (); //destructor

bi
Name: :Name () {
cout << “a new name is born “ << endl;

s = NULL; // no memory allocation so far

[Tpocoyn ot members mov eivar pointers!!!

Name: :Name (char *y) {

s = y; // NOT A DEEP COPY
}
Name: :Name (Name &x) {

s = x.s; // NOT A DEEP COPY

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

delete[] s;

[Tpocoyn ot members nov eivar pointers!!!

main () {
char *x = new char([10];
t , “abcdefg”) ;
strepy (x, “abedefg”) bName
Name aName (x) ;
Name bName (aName) ; s points to
delete [] x; 2000
cout << aName.s << endl; // BOOM!!!!! T
}
Object members point to nowhere /
,//7//
aName I
s points to xtaggggted
— 2000 < a
48
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‘ Kalbtepn exdoy ...

class Name{

public:
char *s;
Name () ; //default constructor

Name (char *n); //parameterized con.

Name (Name &x);
~Name () ; //destructor
}i
Name : :Name () {
cout << “a new name is born “ << endl;

s = NULL; // no memory allocation so far

Kalbtepn exdoy ...

Name: :Name (char *n) {

cout << n << " is copied\n";
s = new char [strlen(n)+1];
strcpy(s,n); // DEEP COPY HERE

}
Name: :Name (Name &x) {
s = new char [strlen(x.s)+1];

strcpy (s, x.s); // DEEP COPY

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

delete[] s;

char *x = new char[10];
strepy (x, “abcdefg”);
Name aName (x);

I< )\‘ \ 8 \ bName
AALTE ENOO e
QY] XY] s points to |
main () { 4000 7\\\\\

Name bName (aName) ;

delete [] x;
cout << aName.s << endl; // OK HERE !!!!

Object members point correctly

=

—__newspace

allocated at
4000

‘ x allocated at

aName

s points to

2000

3000 N

‘ new space

allocated at

3000
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Yrotind [1edlo not MebBodor

2 TUTING TTEDLY

m YThpyel mepintmon o€ Evo TPOYPOLLLLE VO VTAPYOVV deSOpEVa
7oL YopakTNPilovV fio OAGKAN PN KRGO OVTIKEIEVOVY Kot )L
HOVO KATOL0 GUYKEKPILEVO AVTIKEIHEVO TNG KAGONG

0 T.X., CTOTICTIKG Y10 TO GOVOAO OVTIKEWEVOY TNG KAGOTG
TOV XPNCLUOTOEITOL GE EVaL TPOYPOLLULAL. . .

0 cupépet o dedopéva ovTd va ivar pHEAN g KAGoTg
31071 £T61 S1EVKOAVVETAL 1) GLVTIPNON

Srotnd medla

u Zroatikd nedia efvon media tov omoiwv 1 Ty xopakmpilet po
OAOKAN PN KAGOT OVTIKELEVOVY KOl OYL LOVO KOTTO10
GUYKEKPLUEVO OVTIKEILEVO TG KAAOMG.

o Tevikd, av yuo kdmoto medio g kAdong BEAm
1. vrapyet (St Ty Yo 0Aa To avTIKEIpEVE TG KAGONG.
Kat av petafinbdei avth 1 T o évo avtikeipnevo va
peTaBGAETOL OV TOMOTO KO Yior OAaL To LIEOAOTAL. . ..

o Avto 1o emtuyydve dnidvovtag to medio og static.
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2ratna nedio not pebodot

= Ta medio mov yapoktnpilovv po oAOKAN PN KAGoN
UTOPOVLE VO TOL SLUYEPIGTOVE KAADVTOG peBddovg og
£V0L OTTOLOONTOTE OVTIKEILEVO TNG KAGOTC.

2tatnd medio ot pebodot

= ‘Eotw éva mpodypapa Stoyxeipiong minpopopidv
Yo avOpOTOVG

= TEPO OO T TPOCHOTIKA oToLyEln KOBEVOG Hag
EVOLULPEPEL KOL 1 SLOYELPIOT| OTATICTIKADOV TOL
a(popovY GTO GOHVOAO T®V OVOPOT®V TOV
Swyepileton To TPOHYpOpLe OTMG Yo TUPAdELY Lo
0 H€COG 0pOg NAIKioG TOVG. . ..

Yrotna nedio not pebodot

#include <iostream>

using namespace std;

class Person {
private:
double age;
static double totalAge;
static int number;
public:
Person (double a);
~Person ();

void printAge();
void printAvgAge ()
}i
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2ratna nedio not pebodot

double Person::totalAge = 0.0;
int Person::number = 0;

Person::Person (double a)
{

age = a;

totalAge += a;

number ++;

Person::~Person ()
{
totalAge -= age;
number --;

2tatnd medio ot pebodot

void Person::printAge ()
{

cout << age << " old.\n";

void Person::printAvgAge ()
{
cout << totalAge/number << " old.\n";

Yrotna nedio not pebodot

int main ()
{
/e
Person x(65), y(100);

x.printAge();
x.printAvgAge () ;

Person * z = new Person(85);

delete z;
y.printAvgAge () ;

return 0;

60
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2ratna nedio not pebodot

= Ta otatikd medio Tov yapakmmpilovv o oAdKANpN
KAGOM UITOPOVUE VO TO SLOYEPIGTOVUE KAADVTOG
1eBOS0VG 6€ £V OTOLOONTOTE AVTIKEILEVO TG KAGONG.

= Tuyiveton Opmg av o Eva Tpoypope OEdovpe va
eme€epyooTovpe Eva oTatikd medio evd dev Exovpe
SNUOVPYNOEL KavEVa avTIKEiEVO TG KAdong ?7?

o Otvototucs péBodor ivar pébodot pog kKAGong mov pmopovv
va kKAn6odv avtévopa —
= dgv ypeidletan vo KAnBoY Tave o v avTKe{pevo g kAdong
KoL YpNoiHonotodvTa yo Thv TpoécPoon o static media g
KAGoNG
0 ovolooTIKG eivar kGt gav global functions, kat ypnoiomotodvrot
Y v enslepyacio ototikdy mediov pag kKhdong aveoptitag
TOV AVTIKEEVOY TG KAGONG.

2tatnd medio ot pebodot

= ‘Eoto éva mpdypoppo Sloyeipiong mAnpogopidv yio avlpdrovg
0 mEPa omd TO TPOSMTIKG GTOLYER KAOEVOS LG EVOLAPEPEL KL
1 OLOYEIPLOT CTATIGTIKAOV OV APOPOVY GTO GUVOLO TV
avBporev mov dtoyetpiletar To TPOYpOILL OTMG Yo
ToPASELy I 0 LEGOG OPOG NAMKIAG TOVG. . ..
o 1o mpoypappe {ntdet amd o YPNoTN EMOVAANTTIKE VoL ETAEEEL
petald 2 emhoyov
= v 0 xpHoTG EMAEEEL TNV TPMTN dNpiovpyel £va vEo avTiKeipevo
erson
= v emhégel ) devTepn emAoy] TUIOVETOL GTNY 000VN 0 HEGOG
0pog Nhkiag TV avTikepévov Person

GTNV TEPITTWOT TTOL 0 YPHOTNG EMAEEEL TNV 1N Emavainym ) 21
EMAOYN TPEMEL TO TPOYPOLIE [E KATO10 TpOTO Ve TumdseL 1o MO
nAiog yopig va £xet dnuovpynbei kamoto avtikeipevo Person

.. WTO PMOPOVHE VO, TO TETHHOVHE v Ot uEB0dOL oV VIToAoYilovY
70 MO &ivot 6TaTIKES. . ..

62

Yrotna nedio not pebodot

#include <iostream>
using namespace std;

class Person {
private:
double age;
static double totalAge;
static int number;
public:
Person (double a);
~Person ();

void printAge();

static int getNumber();

static void printAvgAge ();
bi

double Person::totalAge = 0.0;
int Person::number = 0;
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2ratna nedio not pebodot

Person::Person (double a)
{

age = aj;

totalAge += a;

number ++;

Person: :~Person ()
{
totalAge -= age;
number --;

void Person::printAge ()
{
cout << age << " old.\n";

64

2tatnd medio ot pebodot

int Person::getNumber () {
return number;

void Person::printAvgAge ()
{
if (number !=0)
cout << totalAge/number << " old.\n";
else
cout << "0 old\n";

Yrotna nedio not pebodot

int main () {
Person *people[100]; Kijon
int choice = -1; Aveiosne
double age; s ereeret Fovaed N
' P s
while (choice != 0) { EXOUHE

cin >> choice; Class::methodname(parameters);

if (choice
cin >> age;

1 {

people[Person: :getNumber ()] = new Person(age);
people[Person: :getNumber () ] ->printAvgAge () ;

} else
if (choice == 2) {

// Bev £époupe MAVTA Qv UNEPXOUV OVTLKE [MEVA PLOG KA&ONG

La va enefepyoctoUpe Péow aUTOV OTatLk& nmedia pLag kA&ong
/1y % dlo proag KX

// APA oTaTLKEG PEBOSOL £lval amapaltnieg
Person: :printAvgAge() ;

66
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| Aeintg this

= Aglyvel 610 avTiKeievo ETGve 6To 0moio Kokeitan
po pébodog

n [Tapdderypo
void Complex: :set (double r, double i)

{

this->re
this->im

r;
i;
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2uvafpoion AVTiKEWEV®V
(Aggregation)

| OepatoAoyio

= ZuvaOpoion AVTiKEPEVOV
a [opaderypa
o Beltistorompévo IMapdderypo

| [Tapaderypa

= 'Eoto éva amAd mpodypoppa mov droyepiletot ta
TPOCOTIKA oTOlYElD EVOC GUVOAOV TPOCHTWOV.
» Kdébe npdcwno yapaktnpiletal amd
o ovopa
o emifeto
o devbouvon katotkiog
= 086¢
= apOpodg
= TOAN

5.1



[Topaderypo
#include <iostream>
using namespace std;

class Person{
private:
char fname[40];
char Iname[40];

char street[40];
int number;
char city[40];

public:
Person(char fn[], char In[], char str[], int no, char ct[]);

char *getAddress();
char *getPersonalDetails();

| [Tapaderypa

Person::Person(char fn[], char In[], char str[], int no, char ct[]){
strcpy(fname, fn);
strcpy(Iname, In);

strcpy(street, str);
strcpy(city, ct);
number = no;

3

char * Person::getAddress({
char *address = new char[strlen(street)+strlen(city)+1];
sprintf(address, "%s %d %s'", street, number, city);
return address;

char * Person::getPersonalDetails(){
char *details = new char[strlen(fname)+strien(Iname)+1];
sprintf(deta , "%s %s", fname, Iname);
return details;

¥

| [Tapaderypa

int mainQ{
char fn[40], In[40], str[40], ct[40];
int no;

cin >> fn >> In >> str >> no >> ct;

Person *pit = new Person (fn, In, str, no, ct);
cin >> fn >> In;

Person *ang = new Person (fn, In, str, no, ct);

char *details = -> getPersonalDetails();
char *address = pit -> getAddress();
cout << “First person - Details : ™

<< details << " - Address : " << address << endl;
delete detai
delete address;

details ang -> getPersonalDetails();

address ang -> getAddress();

cout << "First person - Details : " << det:
<< " - Address : " << address << endl;

delete pit;
delete ang;
delete details;
delete address;

5.2



[Topaderypo

= ['evikd 610 TPOYPOULA oG UTOPEL VO TPOKVYEL 1|
nmepinT®on TePlocdTepa omd Eva Person
avTIKEIpEVA VoL LEVoVY oty i1 dtevbuven.

o Kotd ovvénewa, £to1 Omwg £yl oyedlootel To
TPOYPOULULLOL, SOUTOVA VI Yo TV Ao Kevon g
idag TAnpoopiag.

o [Mo v enthvon Tov TpoPfAqpatog Tpémet va yivel pia
KOAOTEPT GYESI0OT TOV TPOYPAUUATOS LOG GTNV OTOio
Oa Baciotodpe oty TeYVIKN TG GVVAOpOLIGTG
avTikEpévoy (aggregation).
= 'Eoto 011 y10 v emeepyacio dicvbiveemv opilovpe pa

emmiéov Khdomn Address.

XuvaBpoton Avtiretpévov (Aggregation)

= TTohAég popég oe éva TpofAnpa OELOVUE VL KOSIKOTOWGOVUE TO YEYOVOG
oTL

0 éva aviikeipevo g khdong X (my, évag avBponog) yapaktnpiletar omd évo
avtikeipevo mg kKhaong Y (my pa dievbuvon), Ko
0 éva aviikeipevo g kKAGong Y (my n i dievBvvon) umopet va
xapaktpilel morhomid avrikeipeva mg khdong X (my meplocdtepovg and
£vav GvOpmo oL PEVOULY 610 1810 omtitl)
= (ko mbavov morhamhd avikeipevo (my, KTipa) pog GAANG kAdong Z...)
= IIpocoyn: n Ymapén Tov aviikepévoy g Y dev s&aptator
apeoa amé TNV Vapén TOV aviikepivey g X (Ty to
mpoypappe Swyepileton pa dioto amd dtevbvveels akdpo Kot
av dgv VIAPYOLV AVOPOTOL TOV HEVOVV GE OVTEG)
0 petagd Tov 300 KLAcEmY VIapyEL OToG Aépe o 6YE6T cuvadpolong.
. 57]1.\,( k@0 avtikeipevo g X amotekeitan oo £vo «KOWVOYPNGTO» OVTIKELLEVOD
™ms
[ ] s UVTLKEiHEVlX me X «}lOlpngV‘[lIl» u\’TlKE[MEV(X me Y

XuvaBpoton Avtiretpévov (Aggregation)

= Xy mepintoon ovth Kotackevdlovpe Tig kKhdoeg X, Y Kot

Khaon X €yet deiktn o€ avtikeipeva g KAGong Y.

0 Mo ov 1) Omopén TV aviikelpévey g kKhaong Y (Snpovpyia,
KOTasTpoQn, KAT), dev eaptdtar and v vrapén (dnpovpyia,
KOTOOTPOPT| KAT) TOV OVTIKENEVOV TV KAAcewv X, Z, ...
= To oviikeipeva g Y ota onoia deiyvet o deiktng g kKhdong X dev

KOTOoKELALoVTOL 00TE KOTOoTPEPOVTAL amd TV KAdon X (T otov
constructor - destructor)

= ovviiBwg ta avikeipeva g Y to divovpe cov mopapéTpong
apytkonoinong ctov constructor g X

53



[Topaderypo
#include <iostream>
using namespace std;

class Address{
private:
char street[40];
int number;
char city[40];

public:

Address(char str[], int no, char ct[]);
char *getAddress();

3

Address: :Address(char str[], int no, char ct[]){
strcpy(street, str);
strcpy(city, ct);
number = no;

b

[Topdadetypo

Address::Address(char str[], int no, char ct[]){
strcpy(street, str);
strcpy(city, ct);
number = no;

3

char * Address::getAddress(){
char *address = new
char[strlen(street)+strlen(city)+1];

sprintf(address, "%s %d %s', street, number, city);

return address;

3

[Topdadetypo

class Person{
private:
char fname[40];
char Iname[40];

Address *paddress;

public:
Person(char fn[], char In[], Address* addr);

char *getAddress();
char *getPersonalDetails();

};
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\
[Topaderypo
Person::Person(char fn[], char In[], Address *addr){
strcpy(fname, fn);

strcpy(Iname, In);
paddress = addr; //dev karacksvdlovral £dé ta Address avrikeipsva

char * Person::getAddress(){
char *address = paddress->getAddress();

return address;

3

char * Person::getPersonalDetails(){
char *details = new char[strlen(fname)+strlen(Iname)+1];

sprintf(details, "%s %s", fname, Iname);

return details;

]
[Topddetypo
int mainQ{

char fn[40], In[40], str[40], ct[40]; int no;

cin >> str >> no >> ct;
Address *addr = new Address (str, no, ct);

cin >> fn >> In;
Person *pit = new Person (fn, In, addr);
cin >> fn >> In;
Person *ang = new Person (fn, In, addr);

char *details
SS -> getAddress{
rst person - Details :

- Address :

pit -> getPersonalDetails(Q);
pit

<< address << endl;

details = ang -> getPersonalDetails();
address = ang -> getAddress(Q);
cout << rst person - Details : " <<
det: s << " - Address : " << address << endl;

delete pit; delete ang; // to addr dev npénet

// va xatactpagei oto destructor yiati eival xoivé
delete details; delete address;
delete addr;
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2HvBeon Aviikelpévayv
(Composition)

‘ 2ovbeon Avtietpevwy (Composition)

= [ToAAéEG popég e Eva TPOPANLO BELOVLLE VO KOIKOTOMGOLLLE
10 YeYovog 6Tt e évvora X (.y., KTiplo) amoteheitor amd
ahheg évvoreg Y, Z (m.y., TOPTES, Tapabupa), oL 0Toies YEVIKA
dgv pmopei va 1o paktnpilovy amd Kowov Kot drreg Evvoreg
TOV TPOPANLATOS pag
O Ty [ TOPTO. EVaL ETLUEPOVS GUVOETIKO EVOS LOVO KTLPiov
Ko Ogv pmopel va yapoktnpilet 2 dopopeTikd Ktipia. ..

m Tote petolh Tov KAAGE®Y 0TV VIAPYEL pia oxéon
cbvvheong
0 3. 1o KGOe avtikeinevo g TEPEYOVGG KAGONS (TT.Y., KTIPLO)
omoTelEiTOn MO £val 1) TEPIGGOTEPD. UVTIKEIHEVO TOV TEPLEXOUEVOV
KAGoE®V (T.)., TOPTES, Topdbvpa) Ta omoia dev tar popdletan pe Al
OVTIKEIHEVD, TNG TEPIEYOVGOG KAGONG (TT.)., GAAD KTipLOY). ...

| 2ovbeon Avtietpévwy (Composition)
= Xy mepintoon oty Kotackevdlovpe Ti¢ kKAdoeg X, Y, Z
o M kAdon X éyer ©g media
o eite avrikeipeva Tov kKAMdoemv Y, Z
0 eite deliteg oe avtikeipeva tov kKAdoewv Y, Z

= To aviieipeva g X arotehodv 60vOeon aviiksipévoy tov

6.1



2ovbeon Avtietpevwy (Composition)

= H dnpovpyio ko KaTo.oTpoOn] TOV AVTIKEPREVOV
0T0 07Ol dEiYVOLV 01 deikTES Eivan appoddTnTe
¢ khdong X
= oVTO givan LOYIKO [0l TOV TOL EMUEPOLG avTIKEipeVa TV Y, Z mov
yapaktpilovv éva avrikeipevo ™mg X AEN yopaktnpiCovv dika
avrikeipevo mg X 1 avtikeipeve GALOV KAGGEDV TOV TPOYPAILILOTOG
pog

| [Tapaderypa

= 'Ecto éva anhd tpdypappe mov dtoyepiletat TAnpoeopies yio Tig
OKOYEVELES LaG TOANG
= Mo owoyévera yopaktnpiletol and
0 emifeto
o mhbog tékvov
O Kot 0moTeAEiTon oo EMUEPOVG PEAN
= TOTEPOG
= unTépOL
= TEKVOL

= Kda0e péhog aviiket o o povo okoyéveta kot xopaktmpilerat amd
o ovoua
o Mhxio
o @OAAO

| Toupdiderypa
#include <iostream>
using namespace std;

class Member{
private:
char fname[40];
int age;
int gender;
public:
Member(char fn[], int age, int gender);
int getAgeQ);

Member : :Member(char fn[], int ag, int gend){
strcpy(fname, fn);
age = ag;
gender = gend;

3

int Member::getAge() {
return age;

3

6.2



\
[Topaderypo
class Family{
private:

char Iname[40];
int nextChild;

Member *father;
Member *mother;
Member *children[20];

Member *createMember(char n[], int age, int gd);

public:
Family(char In[]);
void setFather(char n[], int age, int gd);
void setMother(char n[], int age, int gd);
void addChild(char n[], int age, int gd);
float avgAge(Q);
~Family(Q;

| [Tapaderypa

Family::Family(char In[]){
strcpy(lname, In);
nextChild = 0;
father = mother = NULL;

b

void Family::setFather(char n[], int age, int gd){
//ta emuépove ovvlenikd e Family
// dnuiovpyodvtar amé ™v idia my kAdon

father = createMember(n, age, gd);

3

void Family::setMother(char n[], int age, int gd){
// ta empépovs ovvBetikd. e Family
// dnuiovpyodvrar amé ™y idia v kAdon

mother = createMember(n, age, gd);

H

[Topdadetypo

void Family::addChild(char n[], int age, int gd){
// T empépovs ovvletikd e Family
// Spuovpyotvtar amé v idia v kidon
children[nextChild++] = createMember(n, age, gd);
3

Member *Family::createMember(char n[], int age, int gd){
if((age >= 0) && (gd >= 1) && (gd <= 2))
return new Member(n, age, gd);
else {
cerr << "Error in Member creation !" << endl;
return NULL;

6.3



[Topaderypo

float Family::avgAge() {
float avg;
int total_members = 0;

for (int i =
avg += cl

if(father != NULL) {
avg += father->getAge();
total_members++;

3

if(mother '= NULL) {

avg += mother->getAge();
total_members++;

return avg/total_members;

0; i < nextChild; i++)
dren[i]->getAge();
total_members = nextChild;

| [Tapaderypa

Family: :~FamilyQ{

amé ™y 010 TV kAo

V& é) 7 ¢ Family

// Orav karaotpéperar to obvheto o

// ka1 ta. GvoTATIKG TOV
cout << "Cleaning up father™ << endl;
if (father != NULL) delete father;
cout << "Cleaning up mother™ << endl;
if (mother

delete children[i];

eaning up child :

(o1koyévela), kataotpépovor

= NULL) delete mother;

i++){

' << i+l << endl;

| [Tapaderypa

int mainQ{

Family family('FamilyName™);

family.setFather(*father”,
.setMother(*'mother”, 25, 0);

famil

30, 1);

family.addChild(*'childl”, 5, 1);
family.addChild('child2”, 7, 1);

cout << "Average Family Age : " <<
family.avgAge() << endl;

6.4



Kinpovouumomra

(is — a Inheritance)

| OepatoAoyio

= KAnpovopikdmra

a
Q
=]
=]
=]
a

C

Topaderypo

BeAtiotonomuévo apaderypa — Kinpovopkomra
Encapsulation : public — private - protected nedia
Encapsulation : public — private - protected kKAnpovopkotta
AvdBeon avtikeyévov kot KAnpovopukotro

Avabeon devbuvoewv aviikeluévov oe deikteg kot
Kinpovopkomra

IIépacpa mapapérpmv kar Kinpovopkomra

o ITépacpa mopapétpov 2 kot Kinpovopkodtta
o Al Oépato

| [Topdderypo

= 'Eoto éva amko mpoypappo mov Stoyerpileton
TANPOPOPIEG Y10 TOVG TEAATEG KO TOVG
VIOAAYAOVG oG eTouplog. . ..

7.1



[Topaderypo
# include <iostream>
# include <cstring>

using namespace std;

class Employee {
private:
char fname[40];
char lname[40];
int basicSalary;

public:
Employee (char fn[], char 1n[], int sal);
int getSalary();
char *getPersonalDetails();

}i

[Topdadetypo
class Customer {
private:
char fname[4
char lname[4
int credit;
char creditType[1l0];

public:
Customer (char fn[], char 1n[], char ctl[]);
void chargeCredit (int amount) ;
char *getPersonalDetails();
int getCredit();

[Topdadetypo

Employee: :Employee (char fn[], char 1n[], int sal){
strcpy (fname, fn);
strcpy (lname, 1n);
basicSalary = sal

}

int Employee::getSalary () {
return basicSalary;

}
char *Employee::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname)

sprintf (ret, "First Name %s - Last Name %s", fname,

return ret;

+ 40];
lname) ;

7.2



[Topaderypo

Customer: :Customer (char fn[], char 1n[], char ct[]){
strcpy (fname, fn);
strcpy(lname, 1n);
strcpy(creditType, ct);
credit = 0;
}

void Customer::chargeCredit (int amount) {
credit -= amount;

}

char *Customer::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf (ret, "First Name %s - Last Name %s", fname, lname);

return ret;

}

int Customer::getCredit () {
return credit;

}

| [Tapaderypa

int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, "VISA");

char *details = jonh.getPersonalDetails();
sal = jonh.getSalary();

cout << details << " - Salary : " << sal << endl;
delete [] details;

pet.chargeCredit (250) ;

| [Tapaderypa

= H vrdpyovca oyedicon kot viomoinon pe tig 2
KAAGELG Elvol TPOBANUOTIKY Lo TOV Ot dVO
évvoleg (VTAAANAOG, TEAATNG) £YOVV KATOL0, KOWVE
XOPOKTNPIOTIKA Kol KOOUKE O 0T010¢
enavolappavetat.

= [evikd avtd dev d1EVKOAVVEL TN GLVTNPNO ...
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[Topaderypo
# include <iostream>
# include <cstring>

using namespace std;

class Employee {
private:
char fname[40];
char lname[40];
int basicSalary;

public:

Employee (char fn[], char 1n[], int sal);

int getSalary();
char *getPersonalDetails();

}i

[Topdadetypo
class Customer {
private:

char fname|[ ]

407 ;
char lname[40];
int credit;

char creditType([10];

public:

Customer (char fn[], char 1n[], char ct[]);

void chargeCredit (int amount) ;
char *getPersonalDetails();
int getCredit();

[Topdadetypo

:Employee (char fn[], char 1n[],
ame, fn);
v (lname, 1ln);
basicSalary = sal;

}

Employee:

int Employee::getSalary () {
return basicSalary;

i

char *Employee::getPersonalDetails () {
char *ret = new char [strlen(fname
rintf (ret, "First Name %s - Last Name

return ret;

int sal){

35",

+ strlen(lname)

fname,

+ 40];
lname) ;
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[Topaderypo

Customer: :Customer (char fn[], char 1n[], char ct[]){
rcpy (fname, fn);

strcpy (lname, 1n);

strcpy(creditType, ct);

credit = 0;

}

void Customer::chargeCredit (int amount) {
credit -= amount;

}

char *Customer::getPersonalDetails () {

char *ret = ne ar s en(fname) + strlen(lname) + 40];
sprintf (ret, " s - Last Name ", fname, lname);
return ret;

}

int Customer::getCredit () {
return credit;

}

| [Tapaderypa

int main(){
char fname[40];
char lname[40];
int sal;
int credit;
cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;
Customer pet (fname, lname, "VISA");
char *details = jonh.getPersonalDetails();
sal = jonh.getSalary();
cout << details << " - Salary : " << sal << endl;

delete [] details;

pet.chargeCredit (250) ;

| Knpovopmodtnta

= To mpoPinua:

0 Xg MOAAEG EQAPUOYEG £XOVUE SLAPOPES KAAGELG
OVTIKEWLEVOV 01 OTOTEG EYOVV KOWVA
APOKTNPLoTIKG/TEdio Ko pefddovg

= Y. T0GO 01 gpyalouevol OGO Kot Ol TEAATES [0S eTOPlog
xopaktmpitovrar amd évo dvopa, enibeto, KAT. ...

a éva opdApa propei vo sloaydel o TOAAG dlopOopETIKA
onueia

a o odkayn Oo mpémet v yivel o€ ToALG SropopeTicd
onueia

o i dSropbwon, évog Eleyyog Ba mpémet va. yivel oe
oA SrapopeTikd onueio
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‘ Kinpovouuwmomta

= [oti vTapyet To ToPATAVE KUPAKTNPIGTIKO?

= Yrnoywlopaote 6t ot vTdAANAot kat ot TeAdTeg potpdlovtan
KOPOKTNPLOTIKA Yot GAOL AVAKOLV GE £VOL EDPVTEPO
VIEPGVUVOAO, VT TOV avOpOTMV

= H oyéomn tov cuvorov Tov avOpdrev pe To cHvola Tmv
TELATOV KOL TOV VIOAAMA@V EIVaL GYXEGT VIEPGVUVOLOV

= Inpovtikn mopatipnon: ot teddtec/vnddiniot EINAI KAI
HEAT TOV GLVOLOV TV OVOPOTEOV

| Eée1dinsvon

Employee Customer
Officer
Secretary pl4
Teller = ===="7
Other People

| Eée1dinsvon

Person

Employee Customer
Officer
SN
Secretary
Teller - ===="7

Other People
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KAnpovopwmotta

= [0 koA0TEPT 0PYAVMOGT KOl GLUVTAPNOT TOV KMAKO. (Yo vo.
umv emavoiopfavetor o 1610g KOG TOAES POPES)
0 QTIdyvoLLE Mo YEVIKT/ Pacuki khdon mov vo
TePAAUPAVEL TOL KOWVE YopoKTNPIoTIKE/Teda kot nebddovg
V0 N TEPIGCOTEPMV KAAGEMV KOl
0 &v ovveyeio emeKTEIVOLIE TN POGIKN OTIAYVOVTOG KAAGELS
OV KAMPOVOROVV amd o).

| Knpovouwotna

= Tionpaivet enéktoon...
0 Z11¢ mapaydpeves KAACELS ONA@VovpuE emmAfoy
YOPUKTNPIGTIKA KoL AELTOVPYiES.
o To avtikeipeva Egovv 0Xa TO YOPUKTIPLOTIKG KOL
Aertovpyies Tov dnhadvovtol 6TV ootk Khaon,
G KAO®OG Kot TO EMTAEOV JOPUKTNPLOTIKG KoL
AgrTovpyieg OV dINAAOVOVTOL 6TV TaPAYONEVT KLOGT

| Knpovopmodtnta

» To aviikeipevo ToV TopayOUEVOY KAACEDV
GUUTEPLPEPOVTOL KOl OG OVTIKEILEVA TNG PACIKNG
KAGoNG (T0.Y., OTO TEPAGILO TOPAUETPOV)

= H enéktoon ovoudletal kot oyéon IS_A
(«etvo).
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Kinpovopndtnta

= [0 to aviikeipeva Tov mapaydleveov KAAGE®OV
o Katd m dnpovpyio toug tpdra ekTeEiTOL 0 KOIIKAG
Tov constructor g facikig KAGoNG Kat v Guveyeia
eKTELEITAL O KOSIKAG TOV constructor TNG wO.PAyONEVNS
KhGone.
o Oudestructors KaLoOVTOL HE TNV AVTIGTPOOT GEPA. ...

[Topadetypo
# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname([40];
public:
Person(char fn[], char 1In[]);
~Person() ;
char *getPersonalDetails();
}i

[Topaderypo

Person::Person(char fn[], char 1In[]){
strcpy (fname, fn);
strcpy (lname, 1n);

}

Person: :~Person () {
cout << “~Person() called\n”;

}
char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];

sprintf (ret, "First Name %s - Last Name %s", fname, lname);

return ret;
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‘ [Topaderypo

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
~Employee () ;

int getSalary();

b

Employee: :Employee (char fn[], char 1ln[], int sal) : Person(fn,
basicSalary = sal;
Employee::~Employee () { cout << “~Employee() called”; }

int Employee::getSalary() {
return basicSalary;

'
[Taopaderypo
class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
~Customer () ;
void chargeCredit (int amount);
int getCredit();
i

Customer: :Customer (char £n[], char 1n[], char ct[]) : Person(fn, 1ln)
credit = 0;
strepy (creditType, ct);

Customer: :~Customer () { cout << “~Customer called\n”; }

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

}

| Topdderypa

int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, "VISA");

char *details = jonh.getPersonalDetails();
sal = jonh.getSalary();

cout << details << " - Salary : " << sal << endl;
delete [] details;

pet.chargeCredit (250) ;

// ou destructors extelolUvial aviiocTpopa
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Encapsulation: public-private-protected
nedia ko uéhodot

Kinpovopunotmta — ITedia nor Mébodot

= 7edia kot péBodot public: opotd and OAOVG
0 aAhayég / dopHmaoelg umopet vo enpedoovy Tov vITOAOUTO
KO3
= 7edia Ko péBodot private: opatd and v vionoinon tov nedodmv
™mg KAGong
o alrayés/ Sopbdceg
KAGoNG Kat dgv ennpedlovy ToV LITOAOUTO KAOSKO

£AEYYOL GLYKEVIPOVOVTOL GTOV KMSIKOL TNG

= medio kot pébodot protected: opatd omd
0 v vAomoinon Tev pebddwv g KAAong, Kot emmALov amd
0 v vAomoinon TeV pebddwV TV KAMAGEMY IOV TO. KAPOVOUOUV
m 0AAoyEG / S10pBMGELS / EXEYYOL GLUYKEVTPMOVOVTOL GTOV KMIKO TNG KAAGNG
u £mPeGLOVY TOV KOSIKA TV TUPayOUEVOY KAAGEDV

= dev emnpedlovy Tov VTOROTO KOSKO

J
[Topaderypo
# include <iostream>
# include <cstring>
using namespace std;
10 private media Tng Pacikig d&v propodv va

Apnopomon0odv amevdeiog 6TIc TAPAYOpEVES
...001e BéPato 6Tov VIOLOUTO KOIKA. . .

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1In[]);
char *getPersonalDetails();
}i
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‘ [Topaderypo

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {

char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf(ret, "First Name %s - Last Name %s", fname, lname);

return ret;

[Topadetypo

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1n[], int sal);
int getSalary();

b

Employee: :Employee (char fn[], char 1n[], int sal)
basicSalary = sal;

// cout << "First Name : " << fname << " - Last Name :

// Compile error !!

int Employee::getSalary() {
return basicSalary;

}

Person (fn,

1n)

{

" << lname << endl;

'
[Tapaderypo
class Customer : public Person {
private:
int credit;
char creditType[10];

public:

Customer (char fn[], char In[], char ct[]);
void chargeCredit (int amount);

int getCredit();

b

Customer::Customer (char fn[], char 1n[], char ct[])
credit = 0;
strcpy (creditType, ct);
}
void Customer::chargeCredit (int amount) {
credit -= amount;
}
int Customer::getCredit () {
return credit;

}

Person (fn,

1n)
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‘ [Topaderypo

int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, "V

char *details = jonh.getPersonalDetails();
sal = jonh.getSalary();

cout << details << " - Salary : " << sal << endl;
delete [] details;

pet.chargeCredit (250) ;

| [Tapadetypa - protected

# include <iostream>
# include <cstring>

using namespace std;

class Person |{ 70 protected m‘.«?iu mg Bo&mm’].; pm)pm’)\: va.
xpnoporomBoiv ancvdeiog oTIg TUPAYOPEVES

protected: OXI 6peg 6ToV VIT6LOUTO KOIKA !

char fname[40];
char lname[40];
public:
Person(char fn[], char 1In[]);
char *getPersonalDetails();
}i

[Tapadetypa - protected

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf(ret, "First Name %s - Last Name %s, fname, lname);

return ret;
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[Mapaderypa - protected

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
int getSalary();

bi

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn,

basicSalary = sal;

1n)

cout << "First Name : " << fname << " - Last Name : " << lname << endl;

// OK NO Compile error !!

int Employee::getSalary() {
return basicSalary;

}

[Tapadetypa - protected

class Customer : public Person {
private:

int credit;

char creditType[10];

public:

Customer (char fn[], char In[], char ct[]);
void chargeCredit (int amount);

int getCredit();

b

Customer::Customer (char fn[], char 1In[], char ct[]) : Person(fn,
credit = 0;
strcpy (creditType, ct);

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

1n)

}

| [Tapadetypa - protected

int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;

Employee jonh(fname, lname, sal);
cin >> fname >> lname;
Customer pet (fname, lname, "VISA");

char *details = jonh.getPersonalDetails();
sal = jonh.getSalary();

cout << details << " - Salary : " << sal << endl;
delete [] details;
// cout << pet.fname; Compile error !!! fname protected

pet.chargeCredit (250) ;
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Encapsulation: public - private -
protected KAnpovopukoTnTA

public, private, protected KAnpovopukodTnTo

= KAnpovopkdémta pe public:
o 1o wedia kot ot péhodot g Pacikng KAAoNS datnpovv
TOVG TEPLOPIGLOVG EUPELELOG TTOV EYOVV
= 10 GAOVG HGOVG YPNOYLOTOLOVV AVTIKEILEVD TNG
TOPOYOUEVIG KAAONG,
= K0BDG kot Yo KAAGELS TOV KANPOVOLOOV 0t TV
maporyOpevn KAAom.

| Khdoetg nor epfBéreta (cuveyetar)

= Kinpovopukdtnrta pe private:
o ta public kot protected media kat ot péHodot g
Baowng kKhdong X yivovton private
= Y100 OAOVG OGOVG YPNGULOTOIOVY OVTIKEIEVE TG Tapaydpevng kKhaong Y,
= kaOhs kot Yo khdoes Z, K, L, mov kAnpovopody and my mopaydpevy
KAhdon.
o o my By Tapayopevn kKAdon Y ot epropiopol epféretog
TopapEVoLY g £yovv dnimbet oty Pacikn kidon X.
0 => ¥PNGLLO Y10t SIEVKOAVVGT) TG GLVTIPNONG
= av odddagovpe pia public péBodo iag Poactkig khdong kot
= £YOVUE £VU KOSLKA TOV YPICLROTOLEL AVTIKEIPEVH OGS TapayOpEvNg
KAGG1|G IOV TIPOEKLWE LIE private KANPovopKOTn T,
0 &EEpovpe 0TL auTOG 0 KMIKAG dev eMNpedleTal amd v oAlayi
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[Topaderypo
# include <iostream>
# include <cstring>

using namespace std;

class Person {
protected:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1In[]);
char *getPersonalDetails();
}i

[Topdadetypo
class Employee : private Person {

private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
int getSalary();

bi

class Customer : private Person |
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
}i

| [Tapaderypa

class VIPCustomer : public Customer {

private:
int vipCode;

public:
VIPCustomer (char fn[], char 1n[], char ct[],
int getVIPCode () ;

}i

int code);
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[Topaderypo

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails() {
char *ret

new char [strlen(fname) + strlen(lname) + 40];

sprintf(ret, "First Name %s - Last Name %s", fname, lname);

return ret;

[Topdadetypo

Employee: :Employee (char fn[], char 1n[], int
basicSalary = sal;
cout << "First Name : " << fname <<

- Last Name << lname << endl;

cout << getPersonalDetails () << endl;

int Employee::getSalary () {
return basicSalary;

sal) : Person(fn,

11 ok because protected
11 ok because public

1n)

{

[Topdadetypo

Customer::Customer (char fn[], char 1n[],
Person (fn, 1n) {

credit = 0;
strcpy (creditType, ct);

void Customer::chargeCredit (int amount) {
credit -= amount;

int Customer::getCredit () {
return credit;

char ct[])
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[Topaderypo

VIPCustomer::VIPCustomer (char fn[], char 1n[],
char ct[], int code) : Customer (fn, 1n, ct){
vipCode = code;

}

int VIPCustomer::getVIPCode () {
// cout << getPersonalDetails() ;
// cout << fname << lname;
// Compile error - public method BUT private inheritance
return vipCode;

'
‘Hoc@océ‘)etypoc
int main () {

char fname[40]
char lname[40]
int sal;

int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, “VISA”);

// cout << jonh.getPersonalDetails() << endl;
// Compile error - public method BUT private inheritance
cout << "Salary : " << jonh.getSalary() << endl;

pet.chargeCredit (250);

return 1;

| Khdoetg nor epfBéreta (cuveyetar)
= Kinpovopwotra e protected:

o 1o public media kot ot pébodot g Pacikng Khdong X
yivovtat protected
=y GLOVG OHGOVG YPNOULOTOLOVV AVTIKEIPEVA TG
mapayopevng KAGoNG.
= kabig kot Y kKhaosers Z, K, L, mov kknpovopodv omé v
mapayopevn kKAGon.
o Ty e v mopaydpevn kKhdon Y ot meplopiopoi
gupéletog mapapévouv mg xovv dnimbel oty Pactkn
KAGom.
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[Topaderypo
# include <iostream>
# include <cstring>

using namespace std;

class Person {
protected:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1In[]);
char *getPersonalDetails();
}i

| [Tapaderypa
class Employee : protected Person {

private:
int basicSalary;

public:
Employee (char fn[], char 1In[], int sal);
int getSalary();
bi
class Customer : protected Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
}i

| [Tapaderypa

class VIPCustomer : public Customer {

private:
int vipCode;

public:
VIPCustomer (char fn[], char 1n[], char ct[],
int getVIPCode () ;

}i

int code);
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[Topaderypo

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails() {
char *ret = new char [strlen(fname) + strlen(lname) + 40];

sprintf(ret, "First Name %s - Last Name %s", fname, lname);

return ret;

| [Tapaderypa

Employee: :Employee (char fn[], char 1n[], int sal) Person(fn, 1n)
basicSalary = sal;
cout << "First Name : " << fname <<

" - Last Name " << lname << endl; // ok because protected

cout << getPersonalDetails() << endl; // ok because public method

int Employee::getSalary () {
return basicSalary;

{

| [Tapaderypa

Customer::Customer (char fn[], char 1n[],

char ct[]) : Person(fn, 1n) {
credit = 0;

strcpy (creditType, ct);

void Customer::chargeCredit (int amount) {
credit -= amount;

int Customer::getCredit () {
return credit;
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[Topaderypo

VIPCustomer::VIPCustomer (char fn[], char In[],
Customer (fn, 1n)({

vipCode = code;

int VIPCustomer::getVIPCode () {
cout << getPersonalDetails();
// OK - public method that becomes protected
// because of protected inheritance
return vipCode;

int code)

'
‘Hoc@océ‘)etypoc
int main () {
char fname[40];
char lname[40];
int sal;
int credit;
cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;
Customer pet (fname, lname, “VISA”);

// cout << jonh.getPersonalDetails() << endl;
// Compile error - public method BUT protected inheritance
cout << "Salary : " << jonh.getSalary() << endl;

pet.chargeCredit (250) ;

return 1;

Avdbeon Avuretpévey xat
Kinpovopnodtmta
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Avabeon Avuretpévov xo Kinpovoumota

= XtV ovéfeon peTaEd 600 OVIIKEWWEVOV X =Y
TPETEL
0 ta dVo avTikeipevo va gtvat g idtog kKAdong M

0 1M KAAOT TOL AVTIKEEVOL TToL avotiBetal (y) va
KAnpovopel (Gpeoa N Eppeca) and Ty KAGoM ToV
OVTIKELIEVOL GTO 01010 yivetal 1 ovabeon (X)

[Topdadetypo
# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1n[]);
char *getPersonalDetails();
void setPersonalDetails(char fn[], char 1n[]);
}i

'
[Taopaderypo
class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1n[], int sal);
int getSalary();

bi

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
}i

7.21



[Topaderypo

Person::Person(char fn[], char 1In[]){
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails() {
char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf (ret, "First Name %s - Last Name %s", fname, lname);

return ret;

| [Tapaderypa

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn, 1n)
basicSalary = sal;

int Employee::getSalary() {
return basicSalary;

}

Customer::Customer (char fn[], char 1n[],
char ct[]) : Person(fn, 1n) {
credit = 0;
strcpy (creditType, ct);

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

}

'
| [Tapaderypa
int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, “VISA”);

cout << jonh.getPersonalDetails() <<
" - Salary : " << jonh.getSalary() << endl;

pet.chargeCredit (250) ;
cout << pet.getPersonalDetails() <<
" - Credit : " << pet.getCredit() << endl;
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[Topaderypo

rson johnPrivateLife = jonh; // upcasting
Person petPrivateLife = pet; // upcasting

cout << johnPrivateLife.getPersonalDetails() << endl;
cout << petPrivateLife.getPersonalDetails() << endl;
// petPrivateLife.chargeCredit(130);

// compile error ..

cin >> fname >> lname;
petPrivatelLife.setPersonalDetails (fname, lname);

cout << petPrivatelife.getPersonalDetails() << endl;
cout << pet.getPersonalDetails() <<
" - Credit : " << pet.getCredit() << endl;

AvaBeon 01evBOVeEDV AVTIKEWUEV®V
o¢ deikteg Ko Kinpovoukotra

Avdbeon Sevfidvoewy avtinelpuévwy oe deluteg not
Kineovoundtmra

= Xty avdBeon g dievbuvveng evog avTIKEEVOD
o¢€ éva pointer p = & X TPEMEL
0 0 p vo givar pointer TG KAGGNG 0TV 0010l AVIKEL TO
QVTIKEIPEVO 1|
0 pointer KAGoNg 0o TNV 0moio, KANPOVOpEL | KAAGT TOL
OVTIKELLEVOL.
= To moteg pnébodot pmopoHv va kKAnBovy pecw Tov
pointer, ka@opileTar a6 TOV TOTO TOVL pointer
Kot Oyl ad TOV TOTO TOL AVTIKEYEVOD.
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[Topaderypo
# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1In[]);
char *getPersonalDetails();

void setPersonalDetails(char fn[], char 1n[]);

Vi

[Topdadetypo
class Employee : public Person {

private:
int basicSalary;

public:

Employee (char fn[], char 1n[], int sal);
int getSalary();

bi

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
}i

[Topdadetypo

Person::Person(char fn[], char 1n[]){
strcpy (fname, £n);
strcpy(lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, £n);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname)
sprintf (ret, "First Name %s - Last Name %s", fname,

return ret;

+ 40];
lname) ;
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[Topaderypo

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn, ln) {

basicSalary = sal;

}

int Employee::getSalary() {
return basicSalary;

}

Customer::Customer (char fn[], char 1n[], char ct[]) : Person(fn,
credit = 0;
strcpy (creditType, ct);

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return cred

1n)

{

'
| [Tapaderypa
int main(){
char fname[40];
char lname[40];
int sal;
int credit;

cout << "Give fname, lname, sal" << endl;
cin >> fname >> lname >> sal;

Employee jonh(fname, lname, sal);

cout << "Give fname, lname" << endl;

cin >> fname >> lname;

Customer pet(fname, lname, (char *) "VISA");

cout << jonh.getPersonalDetails() <<
" - Salary : " << jonh.getSalary() << endl;

pet.chargeCredit (250) ;
cout << pet.getPersonalDetails() <<
" - Credit : " << pet.getCredit() << endl;

| [Tapaderypa

Person *johnPrivateLife = &jonh;
Person *petPrivateLife = &pet;

cout << johnPrivateLife->getPersonalDetails() << endl;
cout << petPrivateLife->getPersonalDetails() << endl;
// petPrivateLife->chargeCredit (130);

// compile error

cout << "Give fname, lname" << endl;
cin >> fname >> lname;
petPrivateLife->setPersonalDetails (fname, lname);

cout << petPrivateLife->getPersonalDetails() << endl;
cout << pet.getPersonalDetails() <<
" - Credit : " << pet.getCredit() << endl;
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[Tepoopo moxpopeTowy not
Kinpovopunotmta

[Tépaopa mapapétowy xot Kinpovouwmdmra

= Eidape oto mponyodpueva mapadeiypoto ot

0 Xe éva avtikeipevo Paotkig kKAaong propei va avortedei Eva
OVTIKEIPEVO TOPayOHEVNG KAGOTG

0 Xe éva deikn o€ avtikeipeva Bactkng kKAGoNg uropet va
avatedei n devbuvon evog avtikeluévov mapaydpevng kKhaong

= AvTég 01 500 SVVOTOTNTEG OTOKTOVV EEAPETIKN

APNOHOTNTA OV GKEPTOVHE TV TEPINTWOT TOV TO

avtikeipevo Baotkng kKAaong N o deiktng Pactkng kKAGong

eivon TopApRETPOG € pa GAAT cuvdptnon 1 Lébodo Tov

TPOYPAHUHATOS HOG.

o H ovvaptnon pog propei vo eKTELESTEL EMTUMNEVE Y OPIg
Kopio gAloyn Yo avTIKEIpEVe omotaednmoTe KAGong
mopayeron a6 ™) Pacucr) kKAGon. ...

0 =>1 GLVAPTNOTN LOG EIVOL EXTAVEYPNGLUOTOGLIT

| Mapadeiyua

= 'Ecto 611 6710 Tpdypoppd pog BEhovpe va
TPOocHEcovpE TNV EMTAEOV SLVATOTNTO VO,
UETATPETEL TIG TANPOPOpPieg oL dtoyelpiletar yio
TOVG TEAATEG KOl TOVG VITOAANAOVG 6€ html
GEMOEG KOl VO TIG EKTUTTMVEL ...
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IMopaderypo — IMepaopa St Tung
# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1n[]);
char *getPersonalDetails () ;
void setPersonalDetails(char fn[], char 1n[]);
}i

‘ [Topaderypo — IMépaopo St TLung

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
int getSalary();

bi

class Customer : public Person {
private:

int credit;

char creditType[10];
public:
Customer (char fn[], char 1n[]);
void chargeCredit (int amount);
int getCredit();
b

| [Mapaderypo — ITépaopor o TLpng
Person::Person(char fn[], char 1n[]){

strcpy (fname, fn);

strcpy (lname, 1n);

}

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

}

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];

sprintf(ret, "First Name %s - Last Name %s", fname, lname);

return ret;
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[Mopdderypo — [Mépaopo St TLung

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn, ln) {
basicSalary = sal;

}

int Employee::getSalary () {
return basicSalary;

}

Customer::Customer (char £n[], char 1n[], char ct[]) : Person(fn, 1ln) {
credit = 0;
strcpy(creditType, ct);

}

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

}

‘ [Topaderypo — IMépaopo St TLung

void HTMLFormattedPrint( Person p ) {
cout << "<HTML>" << p.getPersonalDetails/()
<< "</HTML>" << endl;
p.setPersonalDetails (", “”);

a va Sobpe ™ Supopd TepdopaTos S s,
" i i 7 rvapopd

‘ [Topaderypo — IMépaopo St TLung

int main () {
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, “VISA”);

HTMLFormattedPrint (pet) ; To avtikeipevo mepvaet dton TG —
HTMLFormattedPrint (jonh) ; ot adhayég Sev givan eppaveig oty main ()
t << pet.getPersor s () 7
" - Credit : " Credit () << endl;
return 0;
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IMopaderypo — I[Mepaopo Seintn
# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1n[]);
char *getPersonalDetails () ;
void setPersonalDetails(char fn[], char 1n[]);
}i

| [Mapaderypa —ITepaopa delnty

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
int getSalary();

bi

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
b

| [Tapaderypa — ITepaopa deintn
Person::Person(char fn[], char 1n[]){

strcpy (fname, fn);

strcpy (lname, 1n);

}

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

}

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];

sprintf(ret, "First Name %s - Last Name %s", fname, lname);

return ret;

7.29



IMopaderypo — I[Mepaopo Seintn

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn, ln) {
basicSalary = sal;

}

int Employee::getSalary () {
return basicSalary;

}

Customer::Customer (char £n[], char 1n[], char ct[]) : Person(fn, 1ln) {
credit = 0;
strcpy(creditType, ct);

}

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

}

| [Tapaderypa — ITepaopa deinty

void HTMLFormattedPrint( Person *p ) {
cout << "<HTML>" << p->getPersonalDetails()
<< "</HTML>" << endl;
p->setPersonalDetails (“”, “”);

Y10 va dovpe ™ Slapopd mepdopatog dio Ting,
mepdopatog pe Seikt 1) avapopd

| [Tapaderypa — ITepaopa deintn

int main () {
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, “VISA”);

HTMLFormattedPrint (&pet) ; To avtikeipevo mepvaet 51 ovapopic—
HTMLFormattedPrint(&jonh) ; ot ohharyég etvar eggaveig ot main ()
t << pet.getPersor s () 7
" - Credit : " Credit () << endl;
return 0;
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‘ﬂapdéaypa

= AOY® NG KANPOVOUIKOTNTAG, L0 LLOVO EMTAEOV
GLVAPTNOT LOG OPKEL Y10 VO VAOTOUGOVLE TV
EMTAEOV SLVATOTNTO TOGO Y10, TOVG TEAATEG OGO
KO Y10t TOVG VIAAANAOVG TOV KATAGTLOTOG. - ..

‘Hapdéaypa

= TOPOAO OVTA TO TPOYPOUUE LOG UTOPEL VO
petatpéyel oe html poévo tic TAnpogopisg mov
TEPAMUUPAVOVTOL GOV XOPAKTNPLOTIKE GTn faotkn
KAdon Person .... TTATI 7?7
o Tuyivetar av B€hovpe va petatpéyovpe og html ko Ta

EMUEPOVG YOPAUKTNPLOTIKE TOV TEPIAAUPAVOVY OL
KMaoeig Employee kot Customer ?

Kinpovouwotnto uo
[Tolvpopyptopog
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‘ﬂapdéaypa
using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char 1n[]);
char *getPersonalDetails();

void setPersonalDetails(char fn[], char 1n[]);

}i

‘ﬂapdéaypa

class Employee : public Person {
private:
int basicSalary;

public:

Employee (char fn[], char 1In[], int sal);
int getSalary();
b

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1In[], char ct[]);
void chargeCredit (int amount);
int getCredit();
char *getCreditType();

‘ﬂapdéaypa

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1In[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname)
sprintf (ret, "First Name %s - Last Name %s", fname,

return ret;

+ 401;
lname) ;
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‘ﬂapdéaypa

Employee: :Employee (char fn[], char 1n[], int sal) : Person(fn,

basicSalary = sal;

int Employee::getSalary(){
return basicSalary;

1n)

‘ﬂapdéaypa

Customer: :Customer (char fn[], char 1n[], char ct[]) : Person(fn,
credit = 0;
strcpy (creditType, ct);

}

void Customer::chargeCredit (int amount) {
credit -= amount;

}

int Customer::getCredit () {
return credit;

}

char *Customer::getCreditType () {
return creditType;

}

1n)

{

‘ﬂapdéaypa

Person

void HTMLFormattedPrint (Employee *p){
cout << "<HTML> " << p->getPersonalDetails() << " " <<
p->getSalary() << " </HTML>" << endl;

Employee Person

void HTMLFormattedPrint (Customer *p){

cout << "<HTML> " << p->getPersonalDetails() << " " <<
p->getCreditType () << " " << p->getCredit() <<
" J/HTML>" << endl;
} /
Customer
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‘ﬂapdéaypa

int main() {
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, "VISA");

pet.chargeCredit (250);

HTMLFormattedPrint (&pet) ;
HTMLFormattedPrint (&jonh) ;

return 0;

‘ﬂapdéaypa

= 1) 6%€0i0oN Kol I VAOTOINGT pog TAEOV OEV givan Ko

0 0 KOJIKOG OV UETATPETEL TIG TANPOPOPies Tov yepiletal To
mpoypappe o html dev eivar TAéov emovoypNOLLOTONGILOG .. ..

0 xpelOUaOTE (L0 GUVAPTNOT HIMLFormattedPrint ()Ylol KGOE
KAGGT TOV TPOYPAUUATOG LG, . .

0 av oto pEAov mpochécovpe Kot GALeG KAAGELS TOV TOPAyoVTaL
amd v KAGon Person Oa ypeloctodue avtictoles cuvapTHGELS
Y10 TV PETATPOTT T®V oTotyeiv og html ...

O ... GUVETMG 1] GLVTIPNOT| TOL TPOYPAULLOTOG YIVETOL
TPOPANUATIKY ...

‘ﬂapdéaypa

» [Iog admg Oa propodoape va SloyePtoTodUE TO
TpoOPInua pog ? ...
0 6T0Y0G LUG EIVOL 0 KOOIKOG TOV NETUTPETEL TIG
minpooopicc wov yeipileTar To mpoypapnpna og html
VO, EiVOL ETAVOYPGLILOTOU]GLIOG .. ..
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| MoAupop@ioudg

= V0 YPNCLUOTOMGOVUE EVal £I00C TOAVHOPPIGHLOY 77

o T givor Tolvpopeiopde ?
= method overloading (vreppépTmon pedodmvV)
0 ot o kKAGon opitovrar 2 ) meprocdTepes péBodor pe To idro dvopa
K01 S10QOPETIKES TAPOUETPOVE — ILUPOPETIKG TPWTHTLTO
0 (o eidape oy mepinTmon moAhumhdv constructors)

= method overriding (eravaopiopog pedodwv)
0 1 pédodog prag Pasukiy kKhaong opileton Eava otny mapaydpsvn
KkAGon pe véo viomoinon ket 1o id10 TpwTéTLO
0O [E GUTH TN TEYVIKY) PTopovue Vo TETHYOVNE TOV 6T6Y0 !

= static polymorfism...

| [Tapaderypa

# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person (char fn[], char In[]);
char *getPersonalDetails();
void setPersonalDetails(char fn[], char 1n[]);

i

| [Tapaderypa
class Employee : public Person {

private:
int basicSalary;

public:
Employee (char fn[], char 1n[], int sal);
int getSalary();
char *getPersonalDetails();

b

class Customer : public Person ({
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char In[], char ct[]);
void chargeCredit (int amount) ;
int getCredit();
char *getCreditType () ;
char *getPersonalDetails();
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J
[Topaderypo
Person::Person(char fn[], char 1In[]) {
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf (ret, "First Name %s - Last Name $s

, fname, lname);

return ret;

| [Tapaderypa

Employee: :Employee (char fn[], char 1ln[], int sal) : Person(fn, 1ln) {
basicSalary = sal;

}

int Employee::getSalary() {
return basicSalary;

}

char *Employee::getPersonalDetails() {
// oe autéd 10 mapd&deilypa koAeital Kal 1 péGOdO¢ mMOU emavaopioape
// yia va pnv exoupe avadpopf] xabopiloupe 6t kadoUpe trn pébodo
// mou xAnpovopoUpe ané tnv Person
char *name = Person::getPersonalDetails() ;
char * ret = new char [strlen(name) + 10];
sprintf (ret, "%s %d", name, basicSalary);

return ret;

‘ [Topdderypo
Customer::Customer (char fn[], char 1In[], char ct[]): Person(fn, 1n)
credit = 0;
strcpy (creditType, ct);
}
void Customer::chargeCredit (int amount) {
credit -= amount;
}
int Customer::getCredit () {
return credit;
}
char *Customer::getCreditType () {
return creditType;

}

char *Customer::getPersonalDetails () {
char *name = Person::getPersonalDetails();
char * ret = new char [strlen(name) + strlen(creditType) + 10];
sprintf(ret, "%s %s %d", name, creditType, credit);

return ret;
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'
[Topaderypo
void HTMLFormattedPrint (Person *p) {

cout << "<HTML>" << p->getPersonalDetails() << "</HTML>" <<

endl;
i 1 ouvépTnon £xel MapAUETPo Person *p
Réow tou delxtn xoheltal 1 getPersonalDetails
int main () { oto avtixeipevo oto omoio Beixvel o p

char fname[40]; S0x 0éAape va KAnOe( 1 emavaopiopévn pEBOBOG

char Iname[40]; >8nAadf 1 getPersonalDetails tng Customer §
int sal; n¢ Employee av&AOya PE TO OVTLKE{HEVO
int credit; oto omoio dzixvel o p

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet(fname, lname, "VISA");
pet.chargeCredit (250) ;

HTMLFormattedPrint (&pet) ;
HTMLFormattedPrint (&jonh) ;
return 0;

| [Tapaderypa

= [TIPOBAHMA!!!

0 0TV EKTELOVNE TO TPOYPANNG POS 0 KAJIKOGS TIG CUVAPTNONG
HTMLFormattedPrint kalei péo® Tov deiktnp TNV
getPersonalDetails tng kAdong Person kot 6y v
enavaopiopévi) getPersonalDetails Tng kKAGoNg TOV
avTikelpévoy (Customer 1) Employee) 670 0moio d&iyvel 0 deikTng
P..

| [Tapaderypa

= pe dAda Aoy ot C++ av Exo
o o Pacuer kKAdon A kot mapayopeves kKhdoeg B, I' ko ot mapaydpeveg
KAdoelg enavaopilouv pa péhodo f() mg A
0 éva K®dka (o ovvaptnon, e néBodog, kKAm.) otov onoio
= ypnoonoteitar £vag deikmg p Poacikig khdong A mov pumopei va deiyvel oe
avtikeipeva Tov kKhaoewv A, B, T’
= péom Tov deiktn Kaeiton n péBodog f() oto avrikeipevo 6To omoio deiyvet
0 deikTng p
= 70 ot VAomoinen g pedodov f() Oa kareotei kaBopiletar amd Tov THTO
ToV deikTy
0 TPOKTIKG, apod ed® o deiktng eivar g kKhdong A, kakeitat 1) viomoinon g
pebodov () me Pacting kKhaong A
0 1 emhoyn yivetar and Tov compiler Katd 0 SiGpKeLa TG HETAPPAGNG TOV
TPOYPEALLUATOG. ...
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[Topaderypo

= av eueig Oéhovpe M emhoyn g pebodov () mov Oa koeotel va
K0.00pileTon 06 TOV THTTO TOV UVTIKEIPEVOV GTO OTTOI0 dETYVEL
0 dgiktng p (A kakeitar n viomoinon g pébodov () v
napaydpevov kKAdoewv B, T, ..) TIPEIIEI n uébodog f() va
Mrwbel oty Khdon A g virtual pébodog. ..

0 oty ovsio oy Tepintmon tev virtual pefddwv diveton n odnyia ctov
compiler 61t n emhoyn ™G vAomoinong g f() dev Oa yiver katd ™
UETAPPACT TOV TPOYPAUHOTOS, He Bdon Tov TOO Tov deiktn, oAlo
KOTA TV EKTELEGT] TOL TPOYPAUHOTOG HE BAGT| TOV TOHTOV TOV
AVTIKELHEVOL GTO 0T0i0 deiyvet 0 deiktng Kabe Popd mov exteleital o
KOJKAG. ...
= late binding

| [Tapaderypa

# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person (char fn[], char In[]);
virtual char *getPersonalDetails() ;
void setPersonalDetails(char fn[], char 1n[]);
i

| [Tapaderypa
class Employee : public Person {

private:
int basicSalary;

public:
Employee (char fn[], char 1n[], int sal);
int getSalary();
char *getPersonalDetails();

b

class Customer : public Person ({
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char In[], char ct[]);
void chargeCredit (int amount);
int getCredit();
char *getCreditType () ;
char *getPersonalDetails();
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J
[Topaderypo
Person::Person(char fn[], char 1In[]) {
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname) + 40];
sprintf (ret, "First Name %s - Last Name $s

, fname, lname);

return ret;

| [Tapaderypa

Employee: :Employee (char fn[], char 1ln[], int sal) : Person(fn, 1ln) {
basicSalary = sal;

}

int Employee::getSalary() {
return basicSalary;

}

char *Employee::getPersonalDetails() {
// oe autéd 10 mapd&deilypa koAeital Kal 1 péGOdO¢ mMOU emavaopioape
char *name = Person::getPersonalDetails() ;
char * ret = new char [strlen(name) + 10];
sprintf (ret, "%s %d", name, basicSalary);

return ret;

‘ [Topdderypo
Customer::Customer (char fn[], char 1In[], char ct[]): Person(fn, 1n)
credit = 0;
strcpy (creditType, ct);
}
void Customer::chargeCredit (int amount) {
credit -= amount;
}
int Customer::getCredit () {
return credit;
}
char *Customer::getCreditType () {
return creditType;

}

char *Customer::getPersonalDetails () {
char *name = Person::getPersonalDetails();
char * ret = new char [strlen(name) + strlen(creditType) + 10];
sprintf(ret, "%s %s %d", name, creditType, credit);

return ret;
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'
[Topaderypo
void HTMLFormattedPrint (Person *p) {
cout << "<HTML>" << p->getPersonalDetails() << "</HTML>" <<
endl;
i

int main() {
char fname[40];
char lname[40];
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, "VISA");
pet.chargeCredit (250) ;

HTMLFormattedPrint (&pet) ;
HTMLFormattedPrint (&jonh) ;
return 0;

[Tolvpopptopog nor Agrenpéveg
K\doetc

| Mapadeiyua

= ‘Ecto 611 610 mpdypappd pog BELovpe va mtpocbicovpe o
1€O0S0 OV PETATPEMEL TIG TANPOPOPIES TTOL dtayetpiletan Yo
TOVG TTEAGTEG KOt TOVG VITOAAAOVG o€ html Gelideg kot va Tig
EKTUTTAVEL ...

0 pe Baon v T plog mapapétpov, BElovpe n EB0d0G var peTaTpETEL
og html
= UOvVo To PaCIKA XOPOKTNPIOTIKG TG KAGoNG Person
= UOVO TO OIKOVOLKGL ETUEPOVG XOUPOKTNPIGTIKG TTOV
neprapfavovv ot kAdoelg Employee kot Customer
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[Topaderypo

# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char In[]);
char *getPersonalDetails();
virtual char* getFinancialDetails();
// virtual method, pé6odog Xwpig¢ vdomoinon
void setPersonalDetails(char fn[], char 1n[]);

| [Tapaderypa
class Employee : public Person {

private:
int basicSalary;

public:
Employee (char fn[], char 1In[], int sal);
int getSalary();
char *getFinancialDetails();

Ti

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
char *getCreditType ();
char *getFinancialDetails();

[Topdadetypo

Person::Person(char fn[], char 1n[]){
strcpy (fname, £fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen(lname)
sprintf (ret, "First Name %s - Last Name %s", fname,

return ret;
char* getFinancialDetails() {

return NULL;
}

+ 40];
lname) ;
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[Topaderypo

Employee: :Employee (char fn[], char 1n[],

int sal) : Person(fn, 1ln) {
basicSalary = sal;

int Employe

getSalary () {
return basicSalary;

char *Employee::getFinancialDetails() {
char * ret = new char [30];
sprintf(ret, " Basic Salary %d ", basicSalary);

return ret;

| [Tapaderypa

Customer::Customer (char fn[], char 1ln[], char ct[]) : Person(fn,
credit i
strcpy (creditType, ct);

}

void Customer::chargeCredit (int amount) {
credit -= amount;

)
int Customer::getCredit () {
return credit;

)

char *Customer::getCreditType () {
return creditType;

}

char *Customer::getFinancialDetails () {
char * ret = new char [strlen(creditType) + 40];

sprintf(ret, " Credit Type %s Credit Amount %d ", creditType,
return ret;

1n) {

credit);

| [Tapaderypa

void HTMLFormattedPrint (Person *p, int choice) {
if (choice == 1)
cout << "<HTML>" << p->getPersonalDetails() <<
"</HTML>" << endl;

else
if (choice == 2)
cout << "<HTML>" << p->getFinancialDetails() <<
"</HTML>" << endl;
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J
[Topaderypo
int main(){
char fname[40]
char lname[40]
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, "VISA");

pet.chargeCredit (250) ;

HTMLFormattedPrint (&pet, 1);
HTMLFormattedPrint (&jonh, 1);

HTMLFormattedPrint (&pet, 2);
HTMLFormattedPrint (&jonh, 2);

return 0;

| [Tapaderypa

= OTNV 0VGI0 KOTAGKEVAGALLE [0 BactKY KAGoN TOV
mepthapPavet po teTppévn néBodo povo Kot Lovo yio vo

UTOpovUE Vo TV Kavovpe override 6TiG TopayOUEVES KAAGELS

KO VoL TV KoAoOpe oty HéBodo mov HETATPETEL TO

FOPOKTNPIOTIKA TV OVTIKEWEVDV og html.. ..

o m teTppévn pébodog opmg emotpépet NULL Kon etvar
OPKETA EMKIVOLVY ...

0 Koveig ogv pmopel va eyyundel 0Tt £vag TPOoyPOLLATIOTNG
mov Oa emekteivel v KAdon Person Oa kévet override v
TETPUPEVT pnéhodo
= av dev yivet override n péBodog 1 NULL tun mov emotpépet pmopet

VoL SNUOVPYNGEL TPOPALLOTE GTOV VTOAOITO KOSIKA . ...

| Apnpnuéveg BaoikéG KAAOEIG

= yo va eE06QaLicOVLLE OTL OGOL YPNGILOTOOVV TV KAGON

Person Oa kévovv override tnv tetpupévn pébodo >

xpfion aenpnuévng Pactkig kKAdong ...

0 o KAGom ovopdleton apnpnuév v TEPLEXEL TOVAGYLOTOV [ieL
apnpnuévn pébodo mov dev mepihapBavetl vAomoinon
= dnidveton og virtual methodName() = 0:

o n apnpnuévn KAAon AEttovpyel 6oV KOAODTL Yl0L TV KOTOOKELT|
TOPUYOUEVOV TTOV TPOGPEPOVY EVOAAAKTIKEG VAOTOMGELS OTIG
aenpNuéves Hebddove. . ..

0 1 INUIoVPYio OVTIKEWEVOV a@nPNUEVNG KAAOoNG dev emtTpémeTol
amd Tov compiler

0 M un vAomoinom apnpnuévev HeBOS®V dev ETTPETETOL OO TOV
compiler
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[Topaderypo

# include <iostream>
# include <cstring>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];
public:
Person(char fn[], char In[]);
char *getPersonalDetails();
virtual char* getFinancialDetails() = 0;
// pure virtual method, pé@odog¢ xwpic¢ vdomoinon
void setPersonalDetails(char fn[], char 1n[]);

| [Tapaderypa
class Employee : public Person {
private:

int basicSalary;

public:
Employee (char fn[], char 1In[], int sal);
int getSalary();
char *getFinancialDetails();

Ti

class Customer : public Person {
private:
int credit;
char creditType[10];
public:
Customer (char fn[], char 1n[], char ct[]);
void chargeCredit (int amount);
int getCredit();
char *getCreditType ();
char *getFinancialDetails();

| [Tapaderypa

Person::Person(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::setPersonalDetails(char fn[], char 1n[]){
strcpy (fname, fn);
strcpy (lname, 1n);

char *Person::getPersonalDetails () {
char *ret = new char [strlen(fname) + strlen (lname
sprintf (ret, "First Name %s - Last Name %s", fname,

return ret;

+ 40];
lname) ;
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[Topaderypo

Employee: :Employee (char fn[], char 1n[],

int sal) : Person(fn, 1ln) {
basicSalary = sal;

int Employe

getSalary () {
return basicSalary;

char *Employee::getFinancialDetails() {
char * ret = new char [30];
sprintf(ret, " Basic Salary %d ", basicSalary);

return ret;

| [Tapaderypa

Customer::Customer (char fn[], char 1ln[], char ct[]) : Person(fn,
credit i
strcpy (creditType, ct);

}

void Customer::chargeCredit (int amount) {
credit -= amount;

)
int Customer::getCredit () {
return credit;

)

char *Customer::getCreditType () {
return creditType;

}

char *Customer::getFinancialDetails () {
char * ret = new char [strlen(creditType) + 40];

sprintf(ret, " Credit Type %s Credit Amount %d ", creditType,
return ret;

1n) {

credit);

| [Tapaderypa

void HTMLFormattedPrint (Person *p, int choice) {
if (choice == 1)
cout << "<HTML>" << p->getPersonalDetails() <<
"</HTML>" << endl;

else
if (choice == 2)
cout << "<HTML>" << p->getFinancialDetails() <<
"</HTML>" << endl;
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[Topaderypo
int main () {
char fname[40]
char lname[40]
int sal;
int credit;

cin >> fname >> lname >> sal;
Employee jonh(fname, lname, sal);
cin >> fname >> lname;

Customer pet (fname, lname, "VISA");

pet.chargeCredit (250) ;

HTMLFormattedPrint (&pet, 1);
HTMLFormattedPrint (&jonh, 1);

HTMLFormattedPrint (&pet, 2);
HTMLFormattedPrint (&jonh, 2);

return 0;

Ao Oépactor

[Tolamin Kinpovouwotta - Apgponpio

class Basel/{
public: class Derived: public
void f() . Basel, public Base2({
}s )
class Base2{
public: —
. main
void £(); Derived d;
}i d.Basel::f();
d.Base2::f();
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[Toramin Kinpovopnotta - Virtual

Inheritance

class Base {
int i;
char *name;

public:
Base () {

cout

A

< "alala2\n";
}
Base (int 1ii) |
cout << "alala\n";
i=ii;
name = new char [1000];
}
~Base () {}
void print() {
cout << i << endl;
}
bi

class Childl : public wvirtual Base {
public:
Childl (int ii) : Base(ii) {}
~Childl () {}
bi

class Child2 : public virtual Base {

public:
Child2 (int ii) : Base(ii) {}
~Child2 () {}

i

[Toramin Kinpovopunodtmta - Virtual

Inheritance

class GrandChild : public
public:

Childl, public Child2 {

GrandChild(int ii) : Childl(ii), Child2(ii) {}

~GrandChild() {}
b

main() {
GrandChild gch(7);

// alala2
// alala
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KAnpovouikétnTa &
MoAupop@ioudg
(Inheritance & Polymorphism)

| OepatoAoyio

= KAnpovopkotnta & Ioivpopeiopodg
o Mapdaderypo
o Behtiotomompévo [Mapdderypo — is-a
KA POVOLUKOTNTO KO TOAVUOPPIGHOG
o Apnpnpéveg kKAdoelg
o Al Oéparta

| Mapadeiyua

= ‘Eoto éva anid npdypappa mov Swyepileton
TANPOPOPIES Y10 EVOL GHVOLO TPOCAOTOV

= Kd0e mpdcmno yapakmpiletor omod
o ovopa
o emibeto

s [0 kdOe TpdowmTo VITApPyEL 1| SuVOTOTNTO ATOONKELOTG
TOV 6TolXEI®V TOV G€ £va apyeio e 2 EVOAAUKTIKOVG
TPOTOVG
o oe HTML popoen
0 0g KOOIKOTOMUEVT LOPPT|

= KGOE YOPAKTNPOG TOV OVOHUTETDOVLIOD TOV avTIKOIoTOTOL HE TOV
£MOWEVO TOV GTO OAPEPNTO
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| Mopdadeiyua

# include <iostream>
# include <cstring>
#include <cstdio>

using namespace std;

class Person {
private:
char fname[40];
char lname[40];

FILE *fp;

public:
Person(char fn[], char 1n[], char file[]);
void logPersonalDetails (int choice);

bi

| Mopadelyua

Person::Person(char fn[], char In[], char file[]){
fp = fopen(file, "a");
if (fp == NULL) exit(1);

strcpy (fname, fn);
strcpy (lname, 1n);

void Person::logPersonalDetails (int choice) {
char *msg = new char[strlen(fname)+strlen(lname)+20];
sprintf (msg, "First Name %s - Last Name %s", fname, lname);
char *buf = new char[strlen(msg)+30];

if(choice == 1)
sprintf (buf, "<HTML> %s </HTML>\n", msg);
else
if (choice == 2)
for (int 1 = 0; i < strlen(msg); i++
buf[i] = msg[i]+1;

fprintf (fp, "%s\n", buf);

| Mopadelyua

int main () {
Person x("jim", "morison", "morison.html");

Person y("george", "bush", "encrypted.txt");
x.logPersonalDetails (1) ;

y.logPersonalDetails (2);
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‘ﬂapdéaypa

= 'Eoto 611 6g éva mibavd 6evdplo cuvinpnong
6élovpe va mpocBEécovpe po emmTAEOV
EVOAAOKTIKT amofKevong TV 6Toy ey TV
avtikeyévav Person og apyelo....

= M poyepn Adon etvar va adloyBel 0 KOIKOG
g KAdong Person ?7?

| Mopadelyua

# include <iostream>
# include <cstring>
#include <cstdio>

using namespace std;

class Person {
private:
char fname[40]
char lname[40]

FILE *fp;
public:
Person (char fn[], char 1n[], char file[]);
void logPersonalDetails (int choice);
Vi

Mapdadeiyua

Person::Person(char fn[], char In[], char file[]){
fp = fopen(file, "a");
if (fp == NULL) exit(1l);

strcpy (fname, fn);
strcpy (lname, 1n);
}

void Person::logPersonalDetails (int choice) {
char *msg = new char[strlen(fname)+strlen(lname)+20];
sprintf (msg, "First Name %s - Last Name $%s", fname, lname);
char *buf = new char[strlen(msg)+30];

npooOfkn eminmAféov eVAAAAKT LKAV !!

if(choice == 1)
sprintf (buf, "<HTML> %s </HTML>\n", msg);
else
if (choice == 2)
for (int 1 = 0; i < strlen(msg); i++)
buf[i] = msg[i]+1;

fprintf (fp, "%s\n", buf);
}
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| Mapdadeiypa

= Mo poyepn Abon eivat vo, aAloyBel 0 KOdKOG
g Khaong Person ....777

= Této10v €ld0vg oTpaTNYIKEG YEVIKG TTPEMEL VOl
OTOPEVYOVTAL S1OTL TO KOGTOG AAAYNG
VIAPYOVTOG KOOKA Efval PEYOLO
0 KOTO10G TPEMEL VO, KOTAVONGEL TL KAVEL O VTTAPYOV

KOIKOG

0 Vo KOveL Tig oAlayég

0 vo kaver e&apyng Ereyyo av S0VAEHEL GOGTH O
VIOAOLTOG KOOGS

‘ KAnpovouikétnTa & MNMoAupop@ioudg

= Tevikd eivon embountd givan vo €xovpe ™ dvvatdra vo mpochitovpe
véeg Suvatdeg o€ Eva TPOYPapL X mPic va ypelaotel va odldEovue
SpacTIKd TOV VIEAPYOVTO KAOSIKY, . ..

= [log yivetar avtd ??
0 GVLVOLALOVUE KANPOVOIKOTNTO & TOAVHOPPIGHO
0 Tt gfvon ToALpOpELoHOS ?
= method overloading
0 oe pa khdon opilovtar 2 1 mepiocotepeg nEbodot (e To 1310 Gvopa Kat
BOPOPETIKEG TUPUUETPOVG
0 (to eidaue oy mEpinTmon TOAUTAGY constructors
= method overriding
a1 pédodog mog Pacucii kKhaong opiletar Eava etV Tapayopevn kKAGon pe véa
v)omoinen Kot To id10 TP TéTLTO
0 (av7d To £idoc Oa ypnooTon coVNE YIa TO TPSBINNG no

= static polymorfism...

‘ KAnpovouikétnTa & MNMoAupop@ioudg

n  [log yiveton avto ??
1. yw k@O appodtOTNTE TOL TPOYPAUILOTOG VLol TV OTTOT0L VITAPYEL
SUVOTOTNTO SIPOPETIKDV EVEAMAKTIKOV VAOTOWGE®DV (TTY,
SL0POPETIKEG LOPPES amOONKEVONG TV dEJOHEVMV GE Eval apyeio) Kot
KOTG GUVETEL 1) SUVOTOTNTO LEAAOVTIKMV EMEKTAGEDV GTO TPOYPULLLLE
Hog pe pa véo emmhéov vhomoinon opilovpe pia ootk kKAGon
2. v ovveyein yio kGHe SLopopETIKT EVOALAKTIKY KOTOOKEVALOVIE piat
nopoyopevn kKhaon n omoio Eava-opilet (overrides) tig public uebddovg
mg Pacikng kKAGong
3. VAOTOWOVE / TOPAUETPOTOLOVUE TOV VIOLOUTO KAOIKO
xpnoponodvTas deiktes (1 avapopéc) mg Pacikng kKiaong
= 01 deikTeg aVTOl LTOPOVV va dElYVOLV GE aVTIKELEVD 0TOL0GONTOTE KAAONG
TPOKVOTTEL 07O TN} PAGIKT

= EMOMEVOS TOL LOVE el To omoio TpEmeL v oAlayHovV e pa peAlovTikn
eméKTooT eivar To onpEia 6T0 omoio opykoTolovVTAL Ot SEIKTEG 0LTOL

= 0 VIOAOMOG KOSIKOG GTOV 0moi0 KahobvTal EB0d0L Ge avTIKEILEVL GTOL
omoia detyvouv ot deikteg dev ypetdletar odhayég
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‘ KAnpovouikdtnTa & NMoAupop@ioudg

= [log yivetar avtod ??

1. Y10 k60 approdOTNTO TOL TPOYPAULATOG YioL TV
0moio VILAPYEL SVVATOTITO SLOUPOPETIKMV
EVOALAKTIKOV VAOTOMGE®DV (Y, SLOPOPETIKEG LOPPES
amoONKeVoNG TOV ded0UEVMV GE £vo. 0pyeio) Kot KaTd
GUVERELL 1) SUVATOTNTO LEALOVTIK®DV ENEKTAGEDV GTO
TPOYPOUUE [LOG HE Lol VEQ ETTAEOV VAOTOINGN
opifoupe pio Paoikn kKraon

[Mopdderypo
# include <iostream>
# include <cstring>

using namespace std;

class Log {
private:
FILE *fp;
public:
Log (char fnamel[]);
void logMessage (char msgl[]);

i

fp = fopen(fname, "a"

Log: :Log (char fname[]) {
if (fp == NULL) exit (1

)i
)i
}

void Log::logMessage (char msg[]) {

fprintf (fp, "%s\n", msqg);
}

KAnpovouikétnTa & MNMoAupop@ioudg

»  Ilog yiveton owtd ??

2. ev ovveyeia yuo kGOe S1pOopPETIKN EVOALUKTIKY
KOTOGKELALOVLLE [l TapayOHeEV KAAoT 1| omoio
Eava-opilet (overrides) kdmoteg omd T1g public
neBdd0vg g Pactknig kKAGong

0 ovvibwg 1 KOs mapayopevn dev mpochétet véeg public
pebodovg amhd Eava-opilel kdmoteg amd Tig public uebodovg
g Paoukng KAdomg
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‘ [Topdadetrypo

class HTMLLog : public Log {
private:
// bev mepLiaupével kavévoa véo medio !l
public:

HTMLLog (char fname[]);

void logMessage (char msg[]);
// Eavoaopilel 1n nédodo Tng BacLKAG KA&ONG
)i

HTMLLog: :HTMLLog (char fname[]) : Log(fname) {}

void HTMLLog: :logMessage (char msg[]) {
char *buf = new char[strlen (msg)+30];
sprintf (buf, "<HTML> %s </HTML>\n", msg);
Log: : logMessage (buf) ;
// o& mOAAEéG mepimthosLc puépPoc TNg uvlomoinong
// 1tnc emavaopiopévng nebo6dou kaAel Tnv aviictoixn pé6odo Tng BacLKAG
}

‘ [Mopdderypo

class EncryptLog : public Log {
private:

public:
EncryptLog (char fname[]);
void logMessage (char msg[]) ;
Vi

EncryptLog: :EncryptLog (char fname[]) : Log(fname) {}

void EncryptLog::logMessage (char msg[]) {
char *buf = new char[strlen (msg)+1];
for (int i = 0; i < strlen(msg); i++)
buf[i] = msg[i]+1;
Log: : logMessage (buf) ;
}

‘ KAnpovouikétnTa & MNMoAupop@ioudg

= Jlog yiveton owtd ?7?

3. VAOTOLOVUE / TAPAUETPOTOLOVLE TOV VITOAOUTO
KOOIKO YPNOLLOTOIOVTOS SEIKTES (1] 0VOpPOPES) TNG
Bacwng khdong

= 01 deikTeg TOl UTOPOVV Vo delyvouy Gg avTiKeileva
0mOL0IoONTOTE KAAONG TPOKVTTTEL Od TN Pacikn

= emopéveg ta pova onpeio ta onoio mpénel va alhaybovv og
o LEALOVTIKT EMEKTOON €ivol To onpieio. 6To omoia
APYIKOTOL0VVTOL O deikTeg oTOl

= 0 VIOLOTOG KMOIKAG 6TOV 070i0 KoAovvTat puébodot oe

avtikeipeva ota omoia deiyvouv ot deikteg dev ypetdletan
oAAayEG
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‘ [Topdadetrypo

// unéloimog k&S LxaG PacLopévog oe SeikTeg oty BACLKY

class Person {
private:
char fname[40];
char lname[40];

// unéloinmog k&S LxaG PacLopévog oe SeikTeg oTn BACLKY
Log *log;

public:

// vndéloinog RO LKAG NMAPAPETPOMOLNUEVOCG
// une deixteg otn PAcLKY

Person(char fn[], char 1n[], Log *1);
void logPersonalDetails();

bi

‘ [Mopdderypo

Person::Person(char fn[], char 1n[], Log *1)({
log = 1;
strcpy (fname, fn);
strcpy (lname, 1n);

void Person::logPersonalDetails () {
char *msg = new char([strlen(fname)+strlen(lname)+20];
sprintf (msg, "First Name %s - Last Name %s", fname, lname);

log->logMessage (msg) ;
}

‘ [Topdderypo

int main () {
Log *11 = new HTMLLog ("morison.html");
Log *12 = new EncryptLog("encrypted.txt");
Person x("jim", "morison", 11);
Person y("george", "bush", 12);

person z("vlad”, "poutin®”, 12);

x.logPersonalDetails () ;

v.logPersonalDetails () ; Tia va nmpocBéocw pLa véa eVOAAAKT LKY
vlonotd amAdg¢ pra véa KAAON nou
z.logPersonalDetails () ; rAnpovouei amdé tn Log Kot oAA&Iw
} pévo tn main()

Sev nepdlew xaBdAou TV
kA&on Person !'!!
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‘ KAnpovouikdtnTa & NMoAupop@ioudg

= Aovigdovv OUmG A0 T 777

0 ota dvo apyeio (morison.html kot encrypted.txt)
TOPATNPOVUE OTL TOL oTOKEID KAOE AVTIKEIEVOL dEV
givar o html popoen 1| kwdikorompéve ®

o I'TATI ??

| Mopdderypuor

// vnéloinog xddLkaG PacLopévog oe Seikteg otn PACLKY

class Person {
private:
char fname[40];
char lname[40];

// vnéloinog xddLkaG PacLopévog oe Seikteg otn PBACLKY
Log *log;

public:
// vndéloino¢ KO LKAG NMAPAPETPOMOLNHEVOCG
// ne deixteg otn PacLki
Person(char fn[], char 1n[], Log *1);
void logPersonalDetails();
bi

| Mopdderypuor

Person::Person(char fn[], char 1n[], Log *1)({
log = 1;
strcpy (fname, fn);
strcpy (lname, 1n);

}

void Person::logPersonalDetails () {
char *msg = new char([strlen(fname)+strlen(lname)+20];
sprintf (msg, "First Name %s - Last Name %s", fname, lname);

log->logMessage (msg) ;

// Tia 10 x avtikeipevo o log deixvel oe éva avtikei{pevo xAdong HTMLLog
// moia logMessage () péBodog¢ Oa extelectei ??

// tn¢ BaoikAG KA&ONG n omoia ypdpel TO mMSg OTO APXEiLO XWPi¢ HeTATpOmE]
// f tng xAdong otnv omoia deixvet n deiktng ?°?

}
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‘ KAnpovouikdtnTa & NMoAupop@ioudg

= YOUQ@OVO e aVTO TTOV Elaple TNV TPONYOOUEVN
gvotnTo
o av évag dgiktng X *p deiyvel og éva avTiKeipevo TOTE:
= 70 TOlEG HEBOJOL UTOPOHY VL EKTELEGTOVV YPNCLLOTOLDVTAS
10 deiktn kabopileton omd tov THTO TOV deikTn
= UTOPOVV Vo EKTEAEGTODV Ot péBodot Tng kKhdong X
= loyVEL ko oty TEpintwon pefodwv g Pacikig X mov Exovv
Eavaopiotel oV mapoyopevn Y

0 av To p deiyvel oe avTikeipevo g mapayopevng kadong Y ko f()
o emavaopiopévn nébodog

a p->f(); éxer og cuvénelo v extéheon g pebO30v ™G Baotkng
Khdong X

‘ KAnpovouikétnTa & MNMoAupop@ioudg

= Ondte 77?
0 omoTe Yo VoL «EEPVYOVUE» OO TOV TPOTNYOVHEVO KAVOVQ TPETEL
va dnhdoovpe Tig pebodoug g Pacikng kKAdong og virtual
= og Tl ™V TEpinTmon av évag deikmg X *p deiyvel o€ Eva

OVTIKEIHEVO TOTE:

0 1o moteg pEDodot Ho. EKTEAEGTOVV ¥pNGIHOTOLOVTAS TO deikTn
kabopiletor TAEOV 0md TOV THTO TOV AVTIKEWEVOL GTO 0M0io deiyver o
deikng
= OV 70 p deiyvel 68 AVTIKEINEVO TG Tapayduevic khdone Y kan f(

0 eTovaopiopévn 1£00dog
p -> f(); éxe1 og cuvénela ™y ektédeon g pebodov g
TopoyOpeEVNG KAGong Y

ITPOXOXH : av n f() AEN givar eravaopiopévi péodog, il
amhd péBodog g kKrAoNg Y 101e AEN pmopei va kinOsei (compile
©ITOT) YPNGIHOTOLOVTOG TO Stk P ...

‘ KAnpovouikétnTa & MNMoAupop@ioudg

m [evikd dnidvovtog pa pébodo () virtual, «Aépe»
oTov compiler 0Tt 1 ETAOYN GYETIKA LLE TO TOLLL
puébodoc Ba kareotel pHécw Tov delktn p (M 1dwa
f() 1 kémowa Eavaopiopévn () Ba yiver
0 KOTd TN OAPKELN EKTELEGNG TOV TPOYPALLULOTOC, LLE
Béon tov THTo TOV AVTIKELEVOV GTO 0TO10 dEiyVEL O P,
= unyoviouog late binding

0 Kot Oyl KOTA T HETAPPACT TOV TPOYPEUIOTOS, LE
Béon tov tomo Tov deiitn p (givon  poévVN Giyovpn
TANpoPopia oL £xel 0 compiler KoTd T HETAPPOON
TOV TTPOYPALUOTOG)
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‘ [Topdadetrypo
# include <iostream>
# include <cstring>

using namespace std;

class Log {
private:
FILE *fp;
public:
Log (char fname[]);
virtual void logMessage (char msgl[]);
bi

Log::Log (char fnamel[]
fp = fopen (fname, "
if (fp == NULL) exit

1)

)
a
(

void Log::logMessage (char msg[]) {
fprintf (fp, "%s\n", msgqg);
}

‘ [Mopdderypo

class HTMLLog : public Log {
private:
// Bev mepihapBével xovévo véo medio !l
public:

HTMLLog (char fname[]);

void logMessage (char msg[]);
// Eavaopilel 1n nédodo tng BacLKAC KA&ONG
)i

HTMLLog: :HTMLLog (char fname[]) : Log(fname) {}

void HTMLLog: :logMessage (char msg[]) {
char *buf = new char[strlen(msg)+30];
sprintf (buf, "<HTML> %s </HTML>\n", msg);
Log: : logMessage (buf) ;
// og mOANéC mepIMTOOELG PEPOC TNG VAomoinong
// 1tnc emavaoplopévne ne8édou kahel tnv avtiotoixn pédodo tnc BooLKAG

}

‘ [Topdderypo

class EncryptLog : public Log {
private:

public:
EncryptLog (char fname[]);
void logMessage (char msg[]) ;
Vi

EncryptLog: :EncryptLog (char fname[]) : Log(fname) {}

void EncryptLog::logMessage (char msg[]) {
char *buf = new char[strlen (msg)+1];
for (int i = 0; i < strlen(msg); i++)
buf[i] = msg[i]+1;
Log: : logMessage (buf) ;
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Aopnpnuéveg KAdoeig
(Abstract Classes)

‘ KAnpovouikétnTa & MNMoAupop@ioudg

m [evikd eivon emBopuntd eivar va £yovpe
duvatdTNTO Vo TPOGHETOVLE VEES SUVATOTNTEG OE
&va TpOYPOLLLL YOPIS Vo XpeELooTEL Vo aAAAEOLLE
SPAGTIKA TOV LITAPYOVTA KMOIKO, ...

‘ KAnpovouikétnTa & MNMoAupop@ioudg

n  [log yiveton avto ??

Iy KGOE appodIOTNTE TOL TPOYPAUIOTOS VLol TV OTTOioL VITAPYEL
SVUVOTOTNTO SLPOPETIKMOY EVOALAKTIKOV VAOTOWGEMV Kot KT
GUVETELD 1) SVVOTOTNTO LEAAOVTIKMV ETEKTAGEDV GTO TPOYPOLLE oG
pe i véa emmhéov viomoinon opiCovpe o ootk kKAdon
£v ouveyein Yo KAOE SLOPOPETIKY EVOALOKTIKY) KOTAGKEVALOVHE 1oL
nopayopevn kKhaon n omoio Eava-opilet (overrides) tig public uebddovg
g Pacumg kAdong
VAOTOLOVLE / TOPUUETPOTOLOVUE TOV VITOLOUTO KOO
xpnoponodvTag deiktes (1 avapopéc) g Pacikng kKiaong
= 01 deikTEG AVTOL PLTOPOVV Ve dElVOLV GE aVTIKEIpEVH OTOL0GONTOTE KAAONG

TPOKVTTEL 0o TN POCIKN
= EMOPEVOS TOL HOVa oneia To omoio TpEmet v oAlayHovv e pa peAlovTikn

eméKTooT elvar To onpEia 6T0 omoio opyIKoToloVVTAL Ot SEIKTEG 0LTOL
= 0 VIOAOMOG KOSIKOG GTOV 0moio KahobvTat HéB0d0L 6e avTIKEILEVE GTOL

omoia detyvouv ot deikteg dev ypetdletar odhayég
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‘ Aypnonuéveg Khaoetg

= XTO TTPONYOVHEVO TUPASELYHOL Ol SLUPOPETIKEG EVIAAUKTIKEG
VAOTOMGELG £YOVV KOWVE YOPUKTNPLOTIKA Kot KOSIKE Te 0moia
TomofeTovvTan 0TV vAoToinon g Pacikng kKAGong
0 OTO TPONYOVHEVO TAPASELY IO SEV IGYVE QVTO ...

class Log {
private:
FILE *fp;
public:
Log(char fname[]);
virtual void logMessage (char msgl]);

}i

Log::Log(char fname[]){
fp = fopen(fname, "a");
if (fp == NULL) exit(1);

}

void Log: :logMessage (char msg[]) {
fprintf(fp, "$s\n", msq);
}

| Aypnonuéveg Khdoetg

= Tevikd stvon SuvaToV 01 SLPOPETIKEG EVOAAAKTIKEG DVAOTOU|GELS VOL LIV
£YOLV KOWE YOPOKTNPIOTIKA 1) KOSTKOL
0 oV TEPItTOON ot 1 Pactkl) KAAGT HTopet vou iy €xet
KOAPUKTNPLOTIKG
0 emiong pmopet va opilovrar péhodot ywpic vAomoinon omoKAEIGTIKA Kot
Hovo Yo
= V0 UTOPOVV ERVOOPIGTOVY GTIG TAPayOUEVES KAAGELS Ko
= vo kKABoV pécw deiktdv Bactkig KAGoNG Tov Seiyvouy 6e avTiKeiteva
KAmOLaG TapayOpevns KAGong. . ...
0 avtég ot pébodot Aéyovtar pure virtual pé@odor kat Oo Aéyope
AELTOVPYOVV GOV «KOAODTLY Y10 TV KATAGKELT] TOPAYOUEVOV KAAGEDV
0 e kKAGon mov mepthapPavet pure virtual pedédovg Aéyeton
agnpnpévn khion
= yEVIKA SEV UTOPOLY var INpovpynHovv avTIKEineva piag apnpnuévng
Khdong

| [Tapaderypa

= 'Eoto éva amAd mpodypoppa mov droyepiletot
TANPOPOPIES Y10 VO GUVOLO ATOL®OV

m Kd0Oe dropo yopaktnpiletar and
o ovopa
0 enifeto

= [0 KGBe dropo vrdpyet n SvvatodTnTo
KOTOYPOONG TOV GTOXEIDV TOV

0 VIAPYOVY FVO EVUIALAKTIKES SUVATOTNTES KOTAYPUPNS
= amofkevong TV ototyeimv Tov og £va apyeio
= oamoffkevon oe pa Bdon dedopéveov
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1
[Topdaderypo
# include <iostream>
# include <cstdio>
# include <cstring>

using namespace std;

// Abstract class
class Log {
private:
public:
// pure virtual method
virtual void logMessage (char msg[]) =
}i

0;

| Topdderypa

class FileLog : public Log {
private:
FILE *fp;
public:
FileLog();
// vdomoinon 1n¢ pure virtual pedédou
void logMessage (char msg[]);

bi

FileLog::FileLog(){ // default constructor for Log()
fp = fopen("fileLog.txt", "a");
if (fp == NULL) exit(1l);

}

void FileLog::logMessage (char msg[]) {
fprintf (fp, "%s\n", msq);
}

[Topdadetypo

class DatabaselLog : public Log {
private:

public:

DatabaseLog () ;

void logMessage (char msg[]);
bi

DatabaseLog: :DatabaseLog () {

// x6dL1xag oGvdeong pe 1n P&on Sedouévav
/7.
}

void DatabaselLog::logMessage (char msg[]) {

printf ("%s", msg);
// kO3 Lkag Kataypa@ng otolxelwv otn B&on dedopfvev
/1
}
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\J
[Topdaderypo
class Person {
private:

char fname[40];
char lname[40];

Log *log;

public:
Person(char £n[], char 1n[], Log *1);
void logPersonalbDetails ()

bi

Person::Person(char £n[], char 1n[], Log *1){
log = 1;
strepy (fname, f£n);
strcpy (lname, 1n);
}
void Person::logPersonalDetails () {
char *msg = new char[strlen(fname)+strlen(lname)+20];

sprintf(msg, "First Name %s - Last Name %s", fname, lname);

log->logMessage (msg) ;

| Topdderypa

int main() {
Log *11 = new DatabaseLog();
Log *12 = new FileLog();
//Log *13 = new Log();
// Aev emitpénetal n dnpLoupyia avTLRELPEVOV agnpnpévng xAdong
Person x("jim", "morison", 11);
Person y("george", "bush", 12);
Person z("vlad", "poutin", 12);
x.logPersonalDetails () ;

y.logPersonalDetails () ;

z.logPersonalDetails () ;

Ao Ogpota
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Virtual Destructors

‘ Virtual Destructors

#include <iostream>
using namespace std;

class Base {
private:
public:
Base () ;
virtual ~Base();
virtual void doSomething();

b

Base::Base () {
cout << "Base() called \n";
}

Base::~Base () {
cout << "~Base() called \n";

}

void Base::doSomething () {
cout << "doing some BASE work\n";
}

Virtual Destructors

class Derived : public Base ({
private:
char *data;
public:
Derived() ;
~Derived();
void doSomething () ;
i
Derived::Derived() : Base() {
data = new char([100];
cout << "Derived() called \n";
i
Derived::~Derived() {
delete [] data;
cout << "~Derived() called \n";
}
void Derived::doSomething () {
cout << "doing some MORE work\n";
Base::doSomething () ;
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‘ Virtual Destructors

int main () {
int choice = -1;
Base *p;
cin >> choice;
if (choice == 1)
p = new Derived();
else

p = new Base();
p->doSomething () ;

delete p;
// av o destructor dev eival virtual
// to mpéypappa agfvel oxoumidia oty HVApn
}

Dynamic Casting

‘ Dynamic Casting

= 'Eocto £yovpe €va delktn pog KAAon g and tnv omoia
£XOVV TPOKVYEL e KAPOVOIKOTNTO BALEG KAAGELG.
0 Y. KOG TOV £XOVV TEPAGEL OPIGHO GE [0 GUVAPTNOT
= ‘Eoto 06ho vo pédm tov TOmo Tov avIIKEHEVOD GTO
omoio delyvel 0 delkTng Kot avaAoya e TOV TOTO AT Vol
KOAEG® GLVOPTHGELG AVTOV TOV TOTOV.

= Tixévo ?
0 pnyeviopog dynamic casting
o e€etdlo av pmopd v petatpéyo to deiktn g Pactkng kKAdong
og éva deiktn Kkamotag mapayopevng kKhaong
0 av yiverat avtd KoAd ) cuvaptnon g Topaydpuevng kKhong
AV 670 SEIKTN MOV PO OO TN HETATPOTY
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Dynamic Casting

class C {
private:
int fc;
public:
cO ...}
virtual ~C(){} // Tia va naifeL 1o dynamic casting mpémet
// n Baoikf KA&on va eival MOAUPOPQLKH
void print_c(){ cout << fc;}
i

class D : public C {
private:
int fd;
public:
DO {...}
~DO{}
void print_d(){ cout << fd;}
Vi

Dynamic Casting

class B : public C {
private:

int fb;
public:

BO (...}

~B(){}
void print_b() {cout << fb;}
bi

void print_test(C *c) {
B *testB; D *testD;

c->print_c();

testB = dynamic_cast<B*> (c);

testD = dynamic_cast<D*> (c);

if (testB != NULL) testB->print b();
if (testD != NULL) testB->print d();

‘ Dynamic Casting

main () {

B *b = new B;
D *d = new D;

print_ test (b);
print test(d);
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Standard Template Library (featuring
template classes) && Makefiles

STANDARD TEMPLATE
LIBRARY

2uAoy7 (LTEE)TOALTLLWY
TQOYQUUATIOTINWY EQYXAAELWY

= H STL anote)ei po 6uAROY 0o £TOU TPOYPOUUHOTIOTIKG EpYOAEiaL,
o omoio fonBovV TOV TPOYPUULATIOTY VoL ETTEAEGEL LEYGAO KOLUATL
NG SOVAELAG TOL YPNOLLOTOIOVTOG ETOWES TPOTVTES dopég
dedouévav kar akyopifpovg

= H eravaypnoiponoinen £rotpov KOSk (ToAAd e pdAiov av avtdg
TPOEPYETAL EYYEVAS 0t TNV (10 T YAdooo => el ypnotpomomOet,
eheyyOel, amoopaipatmbei, Bedtiotonombel mieiotdiic) sivon
0gpeIDOG OTOV UVTIKELUEVOGTPEPT TPOYPUPRUTICHO

= AvticToryeg GLALOYEG VITAPYOVV GE OAEG TIG MPLUES
OVTIKEWLEVOOGTPEPEIG YADGGES TPOYPOULOTIGHOD
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STL

= Yapyouv Tpidv 0@V OVIOTNTES TOV LOG
EVOLOPEPOVY
o Amodéxteg (Containers)
= Ot 310opeTkoi TPOTOL Yio VoL orodnKevoL e T dedopEva
HoG.
a Enavolimreg (Iterators)

= Mog nopéyovv deikteg oTo 6TOYEIR TOL container Kot {og
EMTPETOVY VOL SIALTPEYOVLLE TO GTOLXELD TOV OTOSEKTT).

a AkyopiBpot (Algorithms)

= Y)lomompévot akyopibpot mov pag divouy Bactkég Aettovpyieg
TEVO GTOVG AMOSEKTES

‘ STL Sequential Containers

XopaKTNPIoTIKG +/-

Tivakag C++  Ztabepd péyebog + pniyopn toyaio TpdoPoor).
- Apyf mpocbijkn oe evdidpeon Oéon
- Zta0epd péyeog

vector Avvopikog mivakeg + Iprjyopn toyaio tpdcPac.

- Apyn mpocbijkn e evdidpeon Oéon
- [Ipocbnkn povo oto téhog

list Aumhé cvvdedepévn Mot + T'pfiyopn mpocbijkn oe evdidpeon
0éon
- Apyn toyoia TpocPacn.
deque Avvopkog Tivekag e + I'priyopn toyaio pdcPac.
npooPacn kot amd Tig dvo  + IpocHifkn oe apyr Kot Téhog
pepiég - Apyn mpocbnjkn oe evdidpeon Oéon
‘ vector

Més60d0g

int size()

void push back(const TYPE &)

void pop_back ()

TYPE & back()

TYPE & operator [] (int)

bool empty ()

iterator insert(iterator, const TYPE &)

iterator erase(iterator)
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st

int size()

void push_back (const TYPE &)

void pop_back ()

TYPE & back()

bool empty ()

iterator insert(iterator, const TYPE &)
iterator erase (iterator)

void push_front(const TYPE &)

void pop_front()

TYPE & front()

Eniong, pebddovg: reverse, merge, unique ;

‘deque

= ‘Exet t1ic pebodovg kot tmv d0o Topamdvo.

= Kot mpocOnkn otnv apyn kot to T€A0g, Kot Tuyoio
npocPoaon.

iterators

list<int>::iterator iter: Aniwon tov iterator

L.begin () : Zvvaptnon mov eMGTPEPEL iterator 6Ty

#include <iostream> a "
apyf Tov container

#include <list>
L.end() : XZvvaptnon mov emotpé@etl iterator 6to T€A0G

using namespace std; q
TOV container

int main() {

list<int> L; iter++: Kdvel tov iterator vo deiyvel 6To ETOLEVO

int x; ototyeio g Aotag

do{ *iter: To mepexdpevo g Béong oy omoia deiyvet o
cin >> x; iterator, pwopei vor ypnoipomomOel kot yio vor épet Ko yior
L.push_back (x) ; va dGoeL T

}while (x != -1);

cout << "list elements: ";

for (list<int>::iterator iter = L.begin(); iter != L.end(); iter ++){
*iter += 2;
cout << *iter << " ";

}

cout << endl;
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iteratots

#include <iostream>
#include <list>

using namespace std;

int main() {

list<int> L;

int x; Extonoon tov otoyeiov og avtictpopn oepd
ZpNCIoTOIOVTAG Evay reverse iterator

do{
cin >> x;
L.push_back (x) ;
}while (x != -1);

cout << "list elements in reverse: ";

list<int>::reverse_iterator riter;

for (riter = L.rbegin(); riter !'= L.rend(); iter ++){
cout << *iter << " ";

}

cout << endl;

1terators
#include <iostream>
#include <list>
using namespace std;

int main() {

list<int> L; Bpeg kot opmoe 1o mpdTo cToryEio TG AioTag pe T

int x; T 8, EpOGOV VIAPYEL.
do{

cin >> x;

L.push_back (x) ;
}while (x !'= -1);

list<int>::iterator iter;

for (iter = L.begin(); iter != L.end(); iter ++){
if (*iter == 8){ break;}

}

if (iter !'= L.end()) { // umépxe. otoixeio pe tipf 8
L.erase (iter) ;

}

‘ Associative Containets

set AmoOnKedEL HOVO OVTIKEIHEVO-KAEISIA
Agv empénet TOAATAEG TIHEG

map Kpatdet {evym khediov kot tudv (key-value pairs).
Svoyetilel oviikeipevo-kKAeS1d He aVTIKENEVA-TIIES.
To k&0e khedi pmopei v cuoyetiCeton pe povo pio

T
multiset Emtpénet mtodhomhég eppavicels evog kKAed100
multimap Emurpénet mohhamhég Tiuég yio v kKAedi.
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‘ [Topdadetypar set

#include <iostream>
#include <set>

using namespace std;

int main() {
set<string> S;

string name;

while (!cin.eof())({
cin >> name;
S.insert (name) ;

}
set<string>::iterator iter = S.find("bob");

if (iter == S.end()){ cout << "bob is not in\n";}
else{cout << "bob is in\n";}

for (set<string>::iterator iter = S.begin(); iter != S.end(); iter ++){
cout << *iter << " ";
}

cout << endl;

’ Set pe Sineg pag #AdoeLg

» Tuyivetan av B€lovpe va Balovpe avtikeipeva
omo pio Sikn pog KAdon o€ éva Set?
o Turonpaiver 61t To set Tepéyet 10N €va avtikeipevo?

= [0 va ypnoipomomoovpe to Set, 1) kKAdon Oa
TPETEL VAL £XEL OPIGUEVOVG TOV TEAEGTI] == KOl TOV
TeheoT <.

’ [Mapaderypa Set

class Person {
private:
int id;
string fname;
string lname;
public:
Person() ;
Person (int) ;
void SetDetails(int id, string fn, string 1ln);
bool operator == (const Person &) const;
bool operator < (const Person &) const;
int getId() const;
void PrintDetails() const;
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T
Person::Person() {}

Person: :Person(int i)
{id = i; }

void Person::SetDetails(int i, string £, string 1)({
id = i; fname = f; 1lname = 1;

bool Person:

perator == (const Person &p) const
{ return (id == p.getId()); }

bool Person::operator < (const Person &p) const
{ return (id < p.getId()); }

int Person::getId() const
{ return id; }

void Person::PrintDetails() const
{
cout << “id: “ << id

<<“ first name:" << fname << " last name:" << lname << endl; I

int main() {
set<Person> S;
Person P[3];

int id;

string fname, lname;

for(int i =0 ; i< 3; i ++4){
cin >>id >> fname >> lname;
P[i] .SetDetails (id, fname, lname) ;
S.insert(P[i]);

cin >> id; H avodimon yivetor pe £vo avTikeipevo g kKAGong
Person sp(id) ;
set<Person>::iterator iter = S.find(sp);
if (iter == S.end()){
cout << "id not found\n";
}else{
iter->PrintDetails() ;

1
’ [Mapaderypo map
#include <iostream>
#include <map>
using namespace std;
To khewdi oty mepintwon avty givon int, oAAG
Hmopel va givar 0mo10681mote TH0g dedopévmv
7oV TANPOL TIg TPOHTOBEGELS Yo var eivan kKhewdi
ot Set.

int main() {
map<int,Person*> M;
int id;

while ('cin.eof()){
string fname, lname;
cin >> id >> fname >> lname;
Person *p =new Person; p->setDetails(id, fname, lname) ;

M[id] = p;
}
cin >> id;
map<int,Person*>::iterator iter = M.find(id);
if (iter == M.end()){
cout << “id is not in\n";
}lelse{
M[id]->PrintDetails () ;
}
} 18
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‘ [Topddetypa map iterator

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

int main() {
map<int,Person*> M;
int id;

while ('cin.eof()){
string fname, lname;
cin >> id >> fname >> lname;
Person *p =new Person; p->setDetails(id,fname,lname);
M[id] = p;
}

map<int,Person*>::iterator iter = M.find(id);
for (iter = M.begin(); iter !'= M.end(); i++){
cout << (*iter).first << “:7;
(*iter) .second->PrintPersonalDetails () ;

}

} —

’ AlyoptBpot

= Xmv STL vadpyovv 7161 vAOTOMUEVOL
aAyOPIOLLOL TOV UTOPOVV VO EPAPHOGTOVV GE
containers.

= O kdBe alydp1Bpog yperaleton kbmolov THTO
iterator, o omoiog KaBopilel Kat 1o oV PTopovLE
V0L TOV EQAPHOGOVLE GE VO GUYKEKPIUEVO TOTTO
container.

20

’ Alyoptbpot

= Ot odyopiBpot mov vrootpifovrot amd v STL
e&umnpetovv Pooikéc Asrtovpyieg mhvo og
GUAAOYEG AVTIKEIUEVOVY. XOVIPIKE PTOPOVLE VO
OV LE TIG £ENG OKOYEVELES OAYOPIB®V
o Avevpeon (find, find_first of, ...)

o Métpnon (count, accumulate, max_element,
min_element, ...)

o Mertatpomn (copy, replace, remove, ...)
o Ta&wvopnon kat avedpeon (sort, binary_search, ...)
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‘ find

Bpioker mv mpd eppdvion plag Tiung péca e va
container.
Aoviebet yio 6Aovg Tovg containers
YUVTOKTIKO:
0 iterator find(start, finish, wvalue)
Hapaderypo:
include<algorithm>
vector<int> v
vector<int>::iterator i =

find(v.begin(), v.end(), 100)
Emotpépet iterator otny B€omn Tov ctoryeiov av sivon
péoa atov container, 1 v.end () av dgv givot.

sort

» Ta&wopel To 6TOLYELR TOV OTOJEKTT.
= Xpetdletat toyaio TpocPact, kot dpo SOLAEVEL LOVO
ywo. vectors kot deque
= YOVTOKTIKO:
o sort(start, finish)
o Ta&wopet og avéovoa celpd
= [opdoderypa:
include <algorithm>
vector<int> v;
sort(v.begin(), v.end());

AVTIMELLEVX GUVXQTYCEWY

= Tuyitveron 6pmg av BéAovpie va Ta&tvopcove Ta
otoyyeia pe Kamolo GAAN oelpd?

» Tote mpémel va TepAGOLLLE G OPICLO GTNV SOTt
£V0 OVTIKEILEVO-GLVAPTNOT|G.
o Boowad éva avtikeipevo puag template class oty omoia

VIEPPOPTMVOVLLE TOV TEAESTY| ().

= H C++ éyet 10 viomomoet kdmoto, and avtd ToL
OVTIKEIUEVOL.
vector<int> v;

sort(v.begin(), v.end(),
greater<int>());
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class ComparePersons
{
public:
bool operator () (const Person &pl, const Person &p2) const
{
return pl < p2;
}
Y

int main () {
vector<Person> V;
Person P[3];

for(int i =0 ; i< 3; i +4){
int id;
string fname, lname;
cin >>id >> fname >> lname;
P[i].SetDetails(id, fname, lname);
V.push_back (P[i]) ;

}

sort (V.begin() ,V.end() ,ComparePersons()) ;
sort (P, P+3,ComparePersons () ;

for (int i =0; i < 3; i +H){
P[i].PrintDetails();
}
}

bool compare (const Person &pl, const Person &p2)

return pl < p2;
}

int main () {
vector<Person> V;
Person P[3];

for(int i =0 ; i< 3; i ++){
int id;
string fname, lname;
cin >>id >> fname >> lname;
P[i].SetDetails(id, fname, lname);
V.push_back (P[i]) ;

}

sort (V.begin() ,V.end() ,compare) ;
sort (P, P+3, compare) ;

for (int i =0; i < 3; i +4){
P[i].PrintDetails();
}
}

26

’ for_each

KoAet pio ovuvéptnon, oty onoio mepvape g

opiopa, yio. kéOe otoryelo Tov container.

Mrmopei va ypnoiporombei yio 6Aovg Tovg containers.

ZUVTOKTIKO:

o for_each(start, finish, function)

o H ovvaptnon function maipvel Opiopa tov tHmo
dedopévov mov TEPLEYEL 0 container, Kot poproletal oe
OM\o Ta oTotKEL LETAED start kot £inish.

= [Topdaderypo:

void inc(int *i){ cout << ++(*i) << endl;}

vector<int *> v;

for each(v.begin(), v.end(), inc);

Avgaver 6heg TIg TIpEG Katd £va Kot TIg TUTDYEL
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‘ Dikeg cLVXETHOELS

= Xpnowonoiwdvrag to keyword friend, propodpe
VO KAVOULLLE [t Guvaptnomn vo. BAETEL Ta private
UEAN piog KAGOMC.
0 Xg OpPIOUEVES TEPTTMGELS AV TO givart foAkd dAla dev
Ba Tpémel va xpnoomotEiTat TOA) GuyVAL.

[Topdderypa Set

class Person {
private:
int id;
string fname;
string lname;
public:
Person() ;
Person (int) ;
void SetDetails(int id, string fn, string 1n);
friend bool operator == (const Person&,const Person &);
friend bool operator < (const Person &,const Person &);
int getId() const;
void PrintDetails() const;

2

Person::Person() {}

Person::Person(int i)
{id=4i;}

void Person::SetDetails(int i, string £, string 1){
id = i; fname = £; lname = 1;

}

bool operator == (const Person &pl, const Person &p2)
{ return (pl.id == p2.id); }

bool operator < (const Person &pl, const Person &p2)
{ return (pl.id < p2.id); }

int Person::getId() const
{ return id;}

void Person::PrintDetails() const
{
cout << “id: “ << id
<<“ first name:" << fname << " last name:" << lname << endl;

30
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int main () {
set<Person> S;
Person P[3];

int id;

string fname, lname;

for(int i =0 ; i< 3; i ++){
cin >>id >> fname >> lname;
P[i] .SetDetails(id, fname, lname) ;
S.insert(P[i]);

}

O kddKag Tapapéver o idog

cin >> id;
Person sp(id);
set<Person>::iterator iter = S.find(sp);
if (iter == S.end()){

cout << "id not found\n";
}lelse{

iter->PrintDetails() ;
}

}

To vedpabpo yo v STL

TEMPLATE CLASSES

Class Templates

= Mg ta Class Templates propodpe va opicovpe
pio KAdon 1 omoio v SovAgvEL Yo TOALOHG
SPOPETIKOVG THTTOVS dedOUEVMV OTa, TESTN TN,

0 XpNoorolodvTal Kupimg yio KAGGELS «OmodEKTES Ol
omoieg amobnkevovy dedopéva
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‘Zuvwmmé

template<class DATA_ TYPE>

AT Eve by :
class SomeClass<DATA TYPE> R ST O (e O

avtikatactadet and 1o Gvopo

{ . OV TOTOV JESOUEVMY
private:

DATA TYPE someData;

O 1Omog dedopévav mov Oo

aVTIKOTaoT el T0 DATA TYPE
Oa mpénet vo viomotei v
methodX

public:

DATA_TYPE SomeMethod (DATA TYPE *
}i

template<class DATA TYPE>
DATA TYPE SomeClass<DATA TYPE>;
{

eMethod (DATA_TYPE *x)

if (someData.methodX() == x.methodX())

’ Class Template: Array

template <class DATA_ TYPE>
class Array
{
private:
DATA_TYPE **A;
int size;
public:
Array (int s);
DATA TYPE *& operator [] (int);
void Sort();
void Print();

[
template <class DATA TYPE>
Array<DATA_TYPE>::Array (int s)
{

size = s;

A = new DATA_TYPE*[size];
}

template <class DATA TYPE>
DATA_TYPE *& Array<DATA TYPE>::operator [] (int i)
{

return A[i];

}

template <class DATA_TYPE)
void Array<DATA TYPE>::Print()
{
{ : . : .
for (int i = 0; i < 10; i ++){ for (int i =0; i < 10; i +H){
for (int § = i+l; § < 10; 3 ++){ Alil->Print();
if (*A[i] < *A[ID{
DATA_TYPE *temp = A[i];
A[i] = A[3];
A[j] = temp;
}
}
}

template <class DATA TYPE>
void Array<DATA_TYPE>::Sort()
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‘ Xpnon o1 main()

int main()

{
srand (time (NULL)) ;
Array<IntElement> iA(10);
Array<PointElement> pA(10) ;

for (int i = 0; i < 10; i +4){

iA[i] = new IntElement(rand()$%10);

PA[i] = new PointElement(rand()%10, rand()$%10);
}

iA.Print();
PA.Print() ;

iA.Sort();
PA.Sort();

iA.Print();
PA.Print() ;

’ Xpnon o1 main()

struct point
{

int x;

int y; To Compiler Error epgoviCetat tovo 6tav xpnciponolovpe
Yi v pébodo mov £xet mpoPAN L

int main()

{
srand (time (NULL)) ;
Array<point> pA(10);
Array<int> iA(10);

for (int i = 0; i < 10; i ++){

iA[i] = new int(rand()$%10);

PA[i] = new point; pA[i]->x = rand()%10; pA[i]->y = rand()%10;
}

iA.Sort(); //OK! Int has < operator

pA.Sort(); // COMPILE ERROR: point does not have < operator
iA.Print(); // COMPILE ERROR: int does not have Print method
PA.Print(); // COMPILE ERROR: point does not have Print method

} 38

KQAIKAY YE ITOAAA APXEIA

39
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‘ Aroryelpton HeYdAwY TEOYQXUUATWY

= Xg peydia projects 6mov Exovpe peydn
TOGOTNTO KOSIKO KO TOAAATAEG KAAGELS dEV
glvat Suvatdv vo EYOVHE OLO TOV KOSIKO GE £va,
apyetlo.

= XTOV OVTIKELEVOGTPEPY] TPOYPOALLUATIGUO O
Stopeptopdc Tov KMdKae o€ TOAAG apyeia yiveTal
TEAEIMG PLGIKE
o H xabe khaon tonobeteitan og Egxmpiotd apyeio.

Emuowvovia petagd nhaocewy

m Tuyivetar dpmg 6tov pio KAdon A 0€lel va

dNHovpYNoEL AVTIKEIHEVD [ AANG KAGong B?

o [N va pmopéoet o compiler va deopedoet v ylo to
avtikeipevo, 0o mpénet va EEpet Tt eivat anTo Yo To
omoio deopedetl pvnun.

o Apan kAdon A Oa mpénet va EEpeL Tov 0popd ™G
KAdomng B.

o Ilpénet va kévovpe include tov opiopd g kAdong B
otV KAGon A.

4

Apyeto emineparideg (header files)

= H BeopoBetnpévn mhéov mpaktik givat ylo Kabe

KAGon va dnpuovpyeiton Eva apyeio EMKEQUAId

(.h file) mov mepLéyet Tov opropd TG KAAONG.

a ILy. yw v Khdon Person, Oo dnpuovpyficovpe Eva
apyeio Person.h mov Oa meplapBavel tov opiopd g
KAGong Person.

» O kddwag yo TNV vAoToinom g KAAGNG,
tonoBeteitan og éva apyeio kmdwa (.cpp file)

o Ot pébodot g Person viomotodvrar oto apyeio
Person.cpp
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‘ Inclusion

= Omnowog ypetdletor Tov opiopd g Person wdvet
include tov opiopd 0 apyeio Person.h
o #include “Person.h”

= Bolevel ot include evtoréc va ivor pésa oto
header files. Metd to ka0e .cpp apyeio kavel
include povo to diko tov header file

o Aniadn to Person.cpp kdvet include poévo to Person.h
header file.

43

[Tolamhot oplopot

= Av €yovpe ToAAG header apygia mov 10 €va KAvel
include to dAAo, TOTE VIAPYEL KiVOLVOG GE Eva
apyelo vo SNADOGOVE TOALATAES POPES TNV 1010
KAGom.
o Xy nepintoon ovty Oo Tdpovpe Aabog amd Tov

compiler.

= [0 va 10 amo@uyovpe avTd divovpe EVIOAN GTOV
preprocessor vo. unv opicetl 600 popég v ido
KAdon

m

Evtol npoenekepyaoty

#if 'defined(_ CLASSNAME )
#define _ CLASSNAME

Class ClassName

{
Me avtd Tov Tpomo eEac@arilovpe OTL N
KAdon Ba oprotel povo pia popd. Tote Oa
optotel kor 1 petaPint]  CLASSNAME

} 0mOTE TNV EMOLEVT POpE dev Oar pmope pEGO
oto if

#endif

9.15



To apyeto Person.h

using namespace std;

#if 'defined(__ PERSON_)
#define _ PERSON__

class Person {
private:
int id;
string fname;
string lname;
public:
Person() ;
Person (int) ;
void SetDetails(int id, string fn, string 1ln);
bool operator == (const Person &) const;
bool operator < (const Person &) const;
int getId() const;
void PrintDetails() const;

}i

#endif

’ To apyeto Person.cpp

#include <iostream>
#include “Person.h”

Person::Person() {}

Person: :Person(int i) { id = i; }

void Person::SetDetails(int i, string £, string 1)
{id = i; fname = f; lname = 1; }

bool Person::operator == (const Person &p2)
{ return (id == p2.id); }

bool Person::operator < (const Person &p2)
{ return (id < p2.id); }

int Person::getId() const
{ return id;}

void Person
{
cout << “id: " << id
<<“ first name:" << fname << " last name:" << lname << endl;

rintDetails () const

To apyelo main.cpp

#include <iostream>
#include <set>
#include “Person.h”

int main() {
set<Person> S;
Person P[3];

int id;

string fname, lname;

for(int i =0 ; i< 3; i +4){
cin >>id >> fname >> lname;
P[i].SetDetails(id, fname, lname);
S.insert(P[i]);

}

cin >> id;

Person sp(id)

set<Person>::iterator iter = S.find(sp);

if (iter
cout << "

}else{ iter->PrintDetails(); }
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‘ makefiles

= To makefiles puOpifovv tov tpémo e Tov omoio
ouvdéovpe TOALG apyeio peta&d Toug

= Otav petagpalovpe tov zyaio (source) KOSIKA, O
UETOYA®TTIOTAG Tapdyet Eva. apyeio pe zelixko (object)
KOS

= O linker cuvdéel ta apyeio TEMKOD KOIKO (1€ TOV TEMKO
Kddka amd TG PLPA0dNKeS Kot TopdyEl TO EKTEAEGIUO.

49

’ makefiles

Other libraries

Main.cpp Person.o l

4}\ /- \ |
Compiler >

makefiles

To apyeio makefile (1 oyed6V 1l60dVVOUA KoL
Makefile) mepiéyet eviorég yio 10 g Oa
ocuvdécoupe Ko Oa petaylmtticovpe ta apyeio
HLOG.
Mepikég odnyies (options 1 directives):
This is a comment
Options for the compilation of C, C++ programs:
-0 Optimize object code
-c Compile and assemble, but do not link
-o <file> Place the output into <file>

I I I I I
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| Xohon

= Ta wepieydpeva tov tpéyovrog directory etvo:
Person.h, Person.cpp, main.cpp, makefile
= H petoylottion yiveton og €€ng:

make main

’ File: makefile

Person.o DEPENDS on Person.h and Person.cpp

We create only the .o[bject] file and do not
link it to an executable

main DEPENDS on the Person.o file and main.cpp
We compile it and we produce the executable
main.exe

#H o W O B H

main: Person.o main.cpp

g++ Person.o -o main.exe main.cpp
Person.o: Person.h Person.cpp

g++ -O -c Person.cpp

Ot ypappég autég o mpénet va Eexivave onmadnmote pe tab | 53

Evodlotina

= 'Evog o amhdg tpomog Yo va. kdvete compile
kot gvbelav 1o TPOHYPAUIE GOg:

g++ -o main.exe main.cpp Person.cpp

T~

Te kGmotovg compilers: —omain . exe (yopig kevo)
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‘ 'Eva peyaddtepo napaderypo.

= Qo S0VLE TOG UTOPOVLLE VO GTAGOVLLE TO
napdadetypno pe To Array o€ TOAOTAG apyEia.

| Utils.h

‘Eva apyeio pe dapopeg fipriodnkes mov ypetalovrar ot
TEPLOGOTEPEG KAAGELS

#include <iostream>

#include <cstring>

#include <stdio.h>

#include <cmath>

#include <ctime>

#include <cstdlib>

using namespace std;

Element.h

#if !'defined(__ ELEMENT )
#define _ ELEMENT

class Element

{

public:
virtual bool operator < (Element &other) = 0;
virtual void Print() = 0;

Y

#endif

T mv khdon Element dev ypetdletar va opicovpe .cpp apyeio.
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‘ Array.h

#if !defined(_ARRAY )
#define _ ARRAY

#include "Utils.h"
#include "Element.h"

class Array

private:
Element **A;
int size;

public:
Array (int s);
Element *& operator [] (int);
void Sort();
void Print();

Y

#endif

’ Array.cpp

#include "Array.h"
Array: :Array (int s)

size = s;
A = new Element*[size];

}

Element *& Array::operator [] (int i)
{ return A[i]; }

void Array::Sort()

for (int i = 0; i < 10; i ++)
for (int j = i+l; j < 10; j ++)
if (*A[i] < *A[I]{
Element *temp = A[i]; A[i] = A[j]; A[j] = temp;
}
}

void Array::Print()
{
for (int i = 0; i < 10; i ++) { A[i]->Print();}

}

59

IntElement.h

#if 'defined(__ INT_ELEMENT )
#define __ INT_ELEMENT _

#include "Utils.h"
#include "Element.h"

class IntElement: public Element
{
private:
int val;
public:
IntElement (int) ;
int Getval();
bool operator < (Element &) ;
void Print();

#endif

60
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‘ IntElement.cpp
#include "IntElement.h"

IntElement
{ val = i; }

IntElement (int i)

int IntElement: :GetVal ()
{ return val; }

bool IntElement::operator <(Element &cOther)
{
IntElement &other = dynamic_cast<IntElement &>(cOther) ;
if (val < other.GetVal()){
return true;
}

return false;

void IntElement: :Print()
{ cout << val << endl; }

PointElement.h

#if !defined(_ POINT_ELEMENT )
#define _ POINT_ELEMENT _

#include "Utils.h"
#include "Element.h"

struct point

int x;
int y;
b

class PointElement: public Element
{
private:
point val;
public:
PointElement (int,int) ;
point GetVal() ;
bool operator < (Element &);
void Print();
b

#endif

62

PointElement.cpp

#include "PointElement.h"

PointElement: :PointElement (int x,int y)
{ val.x = x; val.y = y;}

point PointElement::GetVal()
{ return val; }

bool PointElement::operator <(Element &cOther)
{
PointElement &other = dynamic_cast<PointElement &>(cOther);
if (val.x < other.GetVal().x){ return true; }
if (val.x == other.GetVal().x){
if (val.y < other.GetVal().y ){
return true;
}else { return false; }
}else { return false; }

}

void PointElement::Print()
{
cout << val.x << " " << val.y << endl;
-}
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‘ main.cpp

#include "Utils.h"
#include "Array.h"
#include "IntElement.h"
#include "PointElement.h"

int main()

srand (time (NULL)) ;
Array iA(10);
Array pA(10);

for (int i = 0; i < 10; i ++){

iA[i] = new IntElement (rand()$10);

PA[i] = new PointElement (rand()$10, rand()%10);
}

iA.Print(); pA.Print();
iA.Sort(); pA.Sort();
iA.Print(); pA.Print();

64

’ makefile

main: main.cpp Array.o IntElement.o PointElement.o Utils.h
g++ -o main.exe Array.o IntElement.o PointElement.o main.cpp
Array.o: Array.h Array.cpp Element.h Utils.h
g++ -c Array.cpp
IntElement.o: IntElement.h IntElement.cpp Element.h Utils.h
g++ -c IntElement.cpp
PointElement.o: PointElement.h PointElement.cpp Element.h Utils.h
g++ -c PointElement.cpp
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