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H KAaon Array

class Array
{
private:
Element **A;
int size;
public:
Array (int s);
Element *& operator [] (int);
void Print() ;
void Sort();



Abstract Class Element

class Element

{

public:
virtual bool operator < (Element *other) = 0;
virtual void PrintElement() = 0;

};



Array: :Array(int s)
{
size = s;
A = new Element*([size];

}

H karaokeun auTtr ival arrapaitnTn yiari
xpeladopaoTe Eva avTikeipevo Element (1o *Ali])
return A[i]; YIO VO XPNOIMOTTIOINOOUUE TOV TEAEOTN < TTAVW
} o€ €va OcikTn o€ avTikeipevo Element (1o Afj])

Element *& Array::operator [] (int i)

{

void Array: :Print()
{
for (int 1 = 0; 1 < 10; i ++){
A[i]->Print () ;

}

} EVaAAOKTIKA:
A[i]->operator<(A[j])

void Array: :Sort()

{
for (int 1 = 0; i < 10; i ++){

for (int j = i+l; j < 10; j ++) @a BéAapE:
if (*A[i] < A[F]){ *A[i] < *A[j]]
Element *temp = A[i];
A[i] = A[3];

A3l temp;
}
}

}



Array: :Array(int s)

{
size = s;
A = new Element*[size];

}
Element *& Array::operator [] (int i)
{
return A[i];
}

void Array: :Print()
{
for (int 1 = 0; 1 < 10; i ++){
A[i]->Print () ;
}
}

void Array: :Sort()
{
for (int i = 0; 1 < 10; i ++){
for (int j = i+1; j < 10; j ++){
if (*A[i] < *A[j]){

Element *temp = A[i];
A[i] = A[3];
A[j] = temp;




-
YAotroinon 1nC Array JE aQvapOpPEC

class Array
{
private:
Element **A;
int size;
public:
Array (int s);
Element *& operator [] (int);
void Print() ;
void Sort();

: H kAon Array Trapapiével wG éxel.



Abstract Class Element

class Element

{

public:
virtual bool operator < (Element &other) = 0;
virtual void Print() = O;

};



IntElement

class IntElement: public Element
{
private:
int wval;
public:
IntElement (int) ;
int GetVval() ;
bool operator < (Element &) ;
void Print() ;

};



IntElement: :IntElement (int i)
{
val = i;

}

int IntElement: :GetVal ()
{

return val;

bool IntElement: :operator <(Element &cOther)

{

To dynamic casting douAguel kal
OTNV TTEPITITWON TTOU £XOUME
ava@opa avrti yia deikTn.

IntElement &other = dynamic_ cast<IntElement &> (cOther);

if (val < other.GetVal()) {
return true;

}

return false;

void IntElement: :Print ()

{
cout << wval << endl;



PointElement

class PointElement:public Element
{
private:
point wval;
public:
PointElement (int,int);
point GetVal() ;
bool operator < (Element &) ;
void Print() ;

};



PointElement: :PointElement (int x,int y)

{

val.x
val.y

X/
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;
}else 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;



Array: :Array(int s)

{
size = s;
A = new Element*[size];

}
Element *& Array::operator [] (int i)
{
return A[i];
}

void Array: :Print()
{
for (int 1 = 0; 1 < 10; i ++){
A[i]->Print () ;

}
} H Array eivai mhéov 6miwg T BéAoupe

void Array: :Sort()
{
for (int i = 0; 1 < 10; i ++){
for (int j = i+1; j < 10; j ++){
if (*A[i] < *A[j]){

Element *temp = A[i];
A[i] = A[3];
A[j] = temp;




-
Dynamic Casting

IntElement &other = dynamic_ cast<IntElement &> (cOther);

MeTaTtpETTel pia avagopd TUTTou Element (base class) o€ avagopad TUTTOU
IntElement (derived class).

H petaTtpotr) atrd Baoik KAGoN o€ TTapayoOuevn ETTITPETTETAI UOVO AV N BACIKN
KAGON €ival TTOAUPJOP®IKNA

T yiveTal Ouwg av n avagopad cOther cival ava@opd o€ PointElement
avTi yia IntElement?
Run-time error: segmentation fault

H evtoAr; dynamic_cast pag emTPETTEI va EAEYCOUME AV N METATPOTTH £YIVE CWOTA

IntElement &other = dynamic cast<IntElement &> (cOther);
if (other == 0){ cout << “unsuccessful type conversion” << endl;}



e
2 UVTOKTIKO

template<class DATA TYPE>=—= ' ATTAG éva Ovoua TTou PETA Ba
class SomeClass<DATA TYPE> avTIKATAOTABEI ATTO TO OGvoua
{ TOU TUTTOU OEQOUEVWIV

private:

DATA TYPE someData; O 1UTTOG OedOMEVWYV TTOU Ba

QVTIKATOOTAOEI TO DATA TYPE

Ba TTpETTEl VA UAOTTOIET TNV
methodX

DATA TYPE SomeMethod (DATA TYPE *);

public:

};

template<class DATA TYPE>
DATA TYPE SomeClass<DATA TYPE>

{

omeMethod (DATA TYPE *x)

if (someData.methodX () == x.methodX())



-
Class Tempate 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>: :Sort()
{
for (int 1 = 0; i < 10; i ++){
for (int j = i+1l; j < 10; j ++){
if (*A[i] < *A[]3]){
DATA TYPE *temp = A[i];
A[i] = A[3]];
A[j] = temp;
}

template <class DATA TYPE>
void Array<DATA TYPE>: :Print()

{
for (int i = 0; i < 10; i ++) {

A[i]->Print () ;



-
Xpnon atn main()

int main ()

{
srand (time (NULL)) ;
Array<IntElement> iA(10) ;
Array<PointElement> pA (10) ;

for (int i = 0; 1 < 10; i ++) {
iA[i] = new IntElement(rand()$%10);
PA[i] = new PointElement (rand() %10, rand()%10);

}

iA.Print();
PA.Print() ;

iA.Sort() ;
pPA.Sort() ;

iA.Print() ;
PA.Print() ;



-
Xpnon atn main()

struct point

{

};

int x;

int main ()

{

srand (time (NULL)) ;
Array<point> pA(10) ;
Array<int> iA(10) ;

for (int 1 = 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



STANDARD TEMPLATE
LIBRARY (STL)




-
STL

YTTapXouV TPIWV EI0WV OVTOTNTEC TTOU JOC
EVOIQPEPOUV
- ATTodékTeG (Containers)

O1 d1agopPETIKOI TPATTOI YIa va atToOnKeUOUE Ta OEOOUEVA UAG.

- ETravaAntrteg (Iterators)

Mag TTapExouv OEIKTEC OTA OTOIXEIO TOU container Kal Jag
EMTPETTOUV VA JIATPEXOUME TA OTOIXEIQ TOU ATTOOEKTN.

- AAyOp1Bpol (Algorithms)

YAotroinuévol aAyopiBuol TTou pag divouv BaoikEC AEITOUpPYiEC
TTAVW OTOUG ATTODEKTEC



STL Sequential Containers

XapaKTNPIOCTIKA +/-

[Mivakag C++  21aBepd pEyebog + ['pyopn Tuxaia TpdcBaon.
- Apyr TTPOOONAKN O€ EVOIANEDN
BEon
- 2100gp0 péEyeBOC
vector Auvapikog TTivakag + ['pyopn Tuxaia TpdcBaon.
- Apyn TTPOOONAKN O€ EVOIANEDN
BEon
- NpooBrikn pévo o1o TEAOC
list AITAG ouvOEedENEVN + ['pAyopn TTpooBrkn o€ evoIAuEDN
AioTa Béon
- ApyA Tuxaia TTpooaon.
deque Auvapikog TTivakag Je + ['pyopn Tuxaia TpdoBaon.
TTpooBacn kal ard TIC + [MpooBrkn o€ apxn Kal TEAOC
OUO UEPIEC - Apyn TTPooBNAKN o€ evOIAuEDN

BEon



vector

M£Bodog

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)



-
list

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 ()

Etriong, ueBodouc: reverse, merge, unique



deque

-'Exel TIC uEBOOOUC KAl TWV OUO TTAPATTAVW.

- Kal TrpooOnkn atnv apxn Kail 1o TEAOG, Kal TuXaia
TTpooaon.



iterators

#include <iostream>
#include <list>

using namespace std;

int main () {
list<int> L;

int x;
do{
cin >> x;
L.push back (x) ;
}while (x '= -1);

cout << "list elements: ";

for (list<int>::iterator iter = L.begin(); iter '= L.end(); iter ++) {
*iter += 2;
cout <K *jter <« " ";

}
cout << endl;



e
iterators

#include <iostream>
#include <list>

using namespace std;

int main () {
list<int> L;

int x;
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;



e
iterators

#include <iostream>
#include <list>

using namespace std;

int main () {
list<int> L;

int x;
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()) { // undpxe. otoiLxeio pe tiLpn 8
L.erase(iter);

}



Assoclative Containers

set ATTOBNKEUEI HOVO QVTIKEIPEVA-KAEIDIA
Aev eTITPETTEI TTOANATTAEG TIMEG

map KpaTtdel Ceuyn kAeidiwv kai Tipwv (key-value
pairs). ZUoXeTiCel aVTIKEIMEVA-KAEIDIA JE
QVTIKEIMEVA-TIUEG. TO KABE KAEIDI UTTOPEI VA
OUCOXETICETAI UE POVO Wia TIJUN

multiset EmiTpEtTel TTOANATTIAEG EUPAVIOEIC EVOC KAEIDIOU

multimap EmiTpEtTel TTOANATTAEC TIMEG VIa £V KAEIDI.



-
[Tapadeiyua 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 OIKEC JAC KAATEIC

Ti yivetal av BeAoupue va BAAOUME QVTIKEIMEVA ATTO
uia OIKN Mag KAGon o€ eva Set?
- T onuaivel 0TI To set TTeEPIEXEI NON EVA AVTIKEIUEVO?

[0 va XpnoiyoTroInooupe 1o Set, N KAdon 6a
TTPETTEI VA EXEI OPIOPEVOUC TOV TEAECTI == KaAI TOV
TEAEOTN <.



-
[Mapadeiyua Set

class Person {
private:
int id;
string fname;
string lname;
public:
Person () ;
Person (int) ;
void SetDetails(int id, string fn, string 1n);
bool operator == (const Person &) const;
bool operator < (const Person &) const;
int getId() const;
void PrintDetails () const;

};



Person: :Person() {}

Person: :Person(int 1i)
{ id = i; }

void Person: :SetDetails(int i, string £, string 1) {

id = i; fname = £; 1lname = 1;

bool Person::operator == (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
<<W first name:" << fname << " last name:" << lname << endl;



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[1i]);

_ _ H avalAtnon yiveTal Je €va avTIKEINEVO TS KAAONG
cin >> id;

Person sp(id) ;
set<Person>::iterator iter = S.find(sp);
if (iter == S.end()) {
cout << "id not found\n";
}else({
iter->PrintDetails () ;



[Mapadeiypa map

#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;
}
cin >> id;
map<int,Person*>::iterator iter = M.find(id) ;
if (iter == M.end()) {
cout << “id is not in\n";
}else{

M[id] ->PrintDetails () ;
}




[Tapadelyua 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 << “:”;
(*iter) .second->PrintPersonalDetails () ;




-
AAyOpIBuOI

21NV STL uttdpyxouv NdON uAotToinuEVol aAyOpIBuOl
TTOU JTTOPOUV VA £papuOOTOUV O€ containers.

O KaBe aAyoplBuoc xpelaleTal KATTOIOV TUTTO
iterator, To otToio KaBopilel kal TO av UTTOPOUNE va
TOV EPAPUOCOUE OE £VO OUYKEKPIPMEVO TUTTO
container.



e
find

Bpiokel TNV TTpWTN EUPAVION Miag TIMAG HEOQ O€ £va
container.

AouAeUel yia OAoOUG TOUC containers

2 UVTOKTIKO:
- iterator find(start, finish, wvalue)

[Tapadeiyua:
include<algorithm>
vector<int> v
vector<int>::iterator 1 =

find(v.begin(), v.end(), 100)

EmoTpéel iterator otnv B€0n TOU OTOIXEIOU AV Eival
WEOA OTOV container, N v.end () av OtV €ival.



sort

Tacivouei Ta OTOIXEIA TOU ATTOOEKTN.

Xpelaletal Tuxaia Tpoofaon, Kal apa OOUAEUE
LUOVO YIa vectors Kal deque

2 UVTOKTIKO:

- sort(start, finish)

- Taglvouei o€ aucouoa oelpa

[Mapadelyua:

include <algorithm>

vector<int> v;

sort(v.begin(), v.end())



AVTIKEIMEVO OUVOPTNTEWVY

T yiveral Opwc¢ av BEAOUUE va TACIVOUNOOUUE TO

OTOIXEIO YeE KATToIa GAAN OE1IpA?

TOTE TTPETTEI VA TTEPACOUME WC OPICHA OTNV Sort

EVA AVTIKEIMEVO-OUVAPTNONG.

- Baolka Eva avrikeipyevo piag template class otnv otroia
UTTEPPOPTWVOUUE TOV TEAEDTN ().

H C++ €xel nON UAOTTOINCEI KATTOIO ATTO QUTA TA

QVTIKEIMEVA.
vector<int> v;

sort(v.begin(), v.end(), greater<int>());



class ComparePersons

{
public:

bool operator () (const Person &pl, const Person &p2) const

{
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 () ,ComparePersons()) ;
sort (P,P+3,ComparePersons()) ;

for (int i1 =0; i < 3; i ++4){
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 1 =0; i < 3; i ++) {
P[i] .PrintDetails () ;
}



for each

KaAei yia ouvaptnon, oTnV OTroia TTEPVAME WG
OpIOMA, VIO KABE OTOIXEIO TOU container.

MTTOpEi va XpnoliuoTroinBei yia OAoUG Toug containers.
2 UVTOKTIKO:

- for each(start, finish, function)

- H ouvdaptnon function Traipvel OpIOUA TOV TUTTO

OedOUEVWIV TTOU TTEPIEXEI O container, Kal EpapuoleTal o€ OAa
TA OTOIXEIQ YETACU start KAl £inish.

[Tapadelyua:

void inc(int *i){ cout << ++(*i) << endl;}
vector<int *> v;

for each(v.begin(), v.end(), inc);

AuCavel OAeG TIG TINEG KATA £va Kal TIG TUTTWVEI



-
DiNec ouvapTNOEIC

XpnoiygotroiwvTtag 1o keyword friend, JTTopouuE

Va KAVOUUE PIa ouvapTtnon va BAETTEl Ta private

UEAN MIOC KAQONC.

- 2.€ OPIOPEVEG TTEPITITWOEIC AUTO €ival BOAIKO GAAa dev
Oa TTPETTEl VA XPNOIMOTTOIEITAI TTOAU OUXVA.



-
[Mapadeiyua Set

class Person {
private:
int id;
string fname;
string lname;
public:
Person () ;
Person (int) ;
void SetDetails(int id, string fn, string 1ln);
friend bool operator == (const Personé&,const Person &) ;

friend bool operator < (const Person &,const Person &) ;

int getId() const;
void PrintDetails () const;



Person: :Person() {}

Person: :Person(int 1i)
{ id = i; }

void Person: :SetDetails(int i, string £, string 1) {

id = i; fname = £; 1lname = 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
<<W first name:" << fname << " last name:" << lname << endl;



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[1i]);

O KWJIKAG TTapapEVEl O idlog

cin >> id;
Person sp(id) ;
set<Person>::iterator iter = S.find(sp);
if (iter == S.end()){

cout << "id not found\n";
}else{

iter->PrintDetails () ;



KQAIKA2 2E TTOANA
APXEIA




-
Alaxeipion HEYGAWYV TTPOYPAMMATWY

2.€ MEYAAQ projects OTTou £XOUNE PEYAAN
TTOCOTNTA KWOIKA KAl TTOAAATTAEC KAAOEIC OEV €ival
OUVATOV Va £XOUME OAO TOV KWOIKO O€ £va apXEio.

2TOV QVTIKEIMEVOOTPEPN TTPOYPAUUATIONO O
OIAUEPIONOC TOU KWOAIKA o€ TTOAAG apxeEia yiveTal

TEAEIWC QUOIKA
- H kGBe KAGon Totro0ETEITAI OE EEXWPIOTO APXEIO.



ETTiKoIivwvia JeTacu KAGOEWV.

T yiveral Opwcg otav pia kKAaon A BEAel va
ONMIOUPYNOEI AVTIKEINEVA PIAC AAANG KAGong B?

- INa va ytropéoel o compiler va 0eCPEUOEl VAN YA TO
QVTIKEIMEVO, Oa TTPETTEI va CEPEI TI €ival AUTO YIA TO OTTOIO
OeaUEUEl UVNMN.

- Apa n KAGon A Ba TTpETTEl va EEPEI TOV OPICHO TNG
KAaong B.

- [NpETrel va KAvoupe include Tov opioud TNG KAGonc B
oTnVv KAaan A.



-
Apxeia eTike@aAidoec (header files)

H BeopoBeTnuEVN TTAEOV TTPAKTIKI €ival YIO KAOE
KAQON va ONMIoOUPYEITal EvVa apXEio ETTIKEPAAIOQ
(.h file) TTou TTEPIEXEI TOV OPIOCUO TNG KAQONC.

- I'l.x. y1a TNV KAdon Person, Ba dnuioupynoouue £va
apxeio Person.h ttou Ba trepIAapavel Tov opliouo TNG
kKAaong Person.

O KwdIKAC yia TNV UAoTToinon TG KAAong,

TOTTOOETEITAI O€ £va apyxEio KWOIKA (.cpp file)

- O1 yéBodoI TNG Person uAoTrolouvTal OTO APXEIO
Person.cpp



Inclusion

Ortro10¢ xpeialetal Tov oplouo TG Person Kavel
Include Tov opiopo TO apxeio Person.h
 #include “Person.h”

BoAeuUel o1 include evioA£g va gival yeoca oTa
header files. MeTa 10 KGOE .cpp ApXEIO KAVEI
iInclude povo 10 dIKo Tou header file

- AnAadn 10 Person.cpp kavel include povo 1o Person.h
header file.



[ ToAAQTTAOI OpIOOI

Av £xoupe TTOANG header apyeia TTou TO £va KAVEI

Include 1o GAAO, TOTE UTTAPXEI KiVOUVOC O€ €va

apxeio va OnNAwWaooupuEe TTOAAATTAEC POPEC TNV idIa

KAQon.

- 2TNV TTEPITITWON auTtn Ba TTdpoupe AaBog atrd Tov
compiler.

[0 va TO ATTOPUYOUHE AUTO OIVOUNE EVTOAN OTOV

preprocessor va unv opicel OUO YopEC TNV idla

KAGON



EVTOAN TTPOETTECEPYOOTN

#if 'defined( CLASSNAME )
i define _ CLASSNAME

Class ClassName

{

#endif



To apyeio 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;

};

#endif



-
To apyxeio 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: :PrintDetails () const
{
cout << “id: “ < id
<< first name:" << fname << " last name:" << lname << endl;



-
To apxeio 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 ++){
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 == S.end()) {
cout << "id not found\n";
}else{ iter->PrintDetails(); }



makefiles

Ta makefiles puBpifouv Tov TPOTTO UE TOV OTTOIO
OUVOEOUUE TTOAAG apxeia JETACU TOUG

Ortav yetappalouue Tov mryaio (source) KwOIKA, O
LMETAYAWTTIOTNG TTOPAYEI Eva apXEio heE TeAIKO (Object)
KWOIKA.

O linker ouvdéel Ta apyxeia TEAIKOU KWOIKA UE TOV

TEAIKO KWOAIKa aT1To TIC BIBAIOBAKEC KAl TTAPAYEI TO
EKTEAECIO.



makefiles

Other
libraries

Main.cpp

Person.o

Person.cpp

Person.h

O\
e

Executable




makefiles

To apyxeio makefile () oxedov iIcodUvaua Kal
Makefile) TreplExel EVTOAEC yia TO TTWGS Ba
OUVOEOOUNE Kal Ba PETAYAWTTIOOUUE TO apXEia
uac.
MepikEC odnyiec (options N directives):
# This is a comment
# Options for the compilation of C, C++ programs:
# -O Optimize object code

# -c Compile and assemble, but do not link
# -o <file> Place the output into <file>



Xpnon

- Ta TTEPIEXOMEVA TOU TPEXOVTOC directory €ivai:
Person.h, Person.cpp, main.cpp, makefile
- H yetayAwTTION YiveTal WC ECNC:

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

main: Person.o main.cpp
gt++ Person.o -o main.exe main.cpp
Person.o: Person.h Person.cpp

g++ -O -c Person.cpp

O1 YPOUUEG QUTEGC Ba TTPETTEI VA CEKIVAVE OTTWOONTTOTE JE tab !



EVOAAOKTIKO

-'Evac 1mo atrAO¢ TpOTTOC VIa va KAVETE compile
KOT €uBeiav 1o TTPOYPAUUG COC:

g++ -0 main.exe main.cpp Person.cpp

i

2.€ KATTOoIoUG compilers: —omain.exe (XWPIG KEVO)




-
‘Eva yeyaAuTepo TTapAadEIyUa.

- @a OOUUE TTWC UTTOPOUME VO OTTACOUME TO
TTapadelypua Je 10 Array o€ TTOANQTTAG apXEia.



e
Utils.h

‘Eva apyeio pe diapopeg BiBAIoBNAKeC TTou XpeialovTal ol
TTEPIOOOTEPEC KAATEIC

#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;
0;

virtual void Print ()

};

fendif Tla Ty KAdon Element dev xpeiiGerar va opiooupe cpp apycio-




-
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 () ;

};

#endif




-
Array.cpp

Array: :Array (int s)
{
size = s;
A = new Element*[size];

}

Element *& Array::operator [] (int i)
{ return A[i]; }

void Array: :Sort()
{
for (int 1 = 0; i < 10; i ++)
for (int j = i+l; j < 10; j ++)
if (*A[i] < *A[]j]){
Element *temp = A[i]; A[i] = A[]J]; A[]J] = temp;
}
}

void Array: :Print()
{

for (int 1 = 0; i < 10; i ++) { A[i]->Print() ;}
}




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




-
IntElement.cpp

#include "IntElement.h"

IntElement: :IntElement (int 1)
{ val = 1i; }

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 << wval << endl; }




e
PointElement.h

#if 'defined(__ POINT ELEMENT )
#define _ POINT ELEMENT

#include "Utils.h"
#include "Element.h"

struct point
{

int x;

int y;
};

class PointElement: public Element
{
private:
point val;
public:
PointElement (int,int) ;
point GetVval() ;
bool operator < (Element &) ;
void Print () ;

};

#endif




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 <K val.x << " " << val.y << endl;




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 1 = 0; 1 < 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();




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
gt++ -c PointElement.cpp




