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1. (aþ) Ti ennooÔme me ton ìro “programmatismìc me stoiqeÐa” (modular programming) kai ti me ton ìro
“afaÐresh dedomènwn” (data abstraction); Poiìc mhqanismìc eÐnai aparaÐthtoc gia thn epÐteux 
touc;

(bþ) 'Estw ìti èqoume to parak�tw prìgramma:

#include <iostream.h>
class A{ int i;
public:
A(int ival=0): i(ival)
{cout << "I just constructed an A with: " << ival << endl;}

A(const A& a)
{cout << "I just constructed an A by copying" << endl; i = a.i;}

A& operator=(const A& a)
{cout << "Do I really change anything?" << endl; return *this; }

~A() {cout << "I am destructing an A with: " << i << endl;} };

A& bla(A& pa)
{ A blaa(5); A blab(pa); A blac = pa; A& blad = pa; blad = blaa;
return XXXX; }

main(){ A a; bla(a); }

Me poiì/� apì ta blaa, blab, blac, blad eÐnai asfalèc na antikatast soume to XXXX kai
giatÐ; Antikajist¸ntac, peÐte ti ektup¸netai kat� thn ektèlesh tou progr�mmatoc kai d¸ste to
prìtupo thc sun�rthshc (function prototype) pou kaleÐtai kat� thn ektèlesh k�je entol c
thc main kai thc bla.

2. Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc ektèleshc tou parak�tw progr�mmatoc
C++:
#include <iostream.h>
class Block{ int data;
public:
Block(int datav = 0) : data(datav)

{ cout << "Constructing a Block with " << datav << endl; }
~Block(){ cout << "Destructing a Block with: " << data << endl; }
void double_it() { data = data * 2 ; }
void print() { cout << data << endl; } };

class B{ Block data1; Block* data2; Block* data3;
public:
B() : data2(NULL),data3(NULL) { cout << "Constructing a B" << endl; }
B(int value1, Block* value2) : data1(value1)

{ cout << "Constructing a B with given values " << endl;
data2 = new Block(value1); data3 = value2; }

~B(){ cout << "Destructing a B " << endl;
if (data2 == NULL) cout << "with NULL data2" << endl;
else { cout << "with data2: " << endl; delete data2; }

if (data3 == NULL) cout << "with NULL data3" << endl;
else{ cout << "with data3: " << endl; data3->print(); }}



void double_it(){data1.double_it(); data2->double_it(); data3->double_it();}
void double_data1(){ data1.double_it(); }
void double_data2(){ data2->double_it(); }
void double_data3(){ data3->double_it(); } };

main(){ Block block(20); B b(10,&block);
block.double_it(); b.double_it(); b.double_data1();
b.double_data2(); b.double_data3(); block.double_it(); }

3. DÐdetai to parak�tw hmitelèc prìgramma C++:

#include <iostream.h>
class Investment{ double money;
public:
Investment(double m) : money(m)

{cout << "I can invest :" << m << " money "<< endl;}
Investment& invest(Investment& inv)

{ cout << "Investing " << inv.money << " to " << money << endl;
Investment* pinv = new Investment((money + inv.money)*2);
return *pinv; }

double money_from_investment() { return money; } };

class Person{
public:
Person() {}
virtual double earn() = 0; };

class Employee : public Person{ double salary;
public :
Employee(double money) : salary(money)

{ cout << " A Employee is created earning: " << salary << endl; }
virtual double earn() { return salary; } };

class FreeLance : public Person{ double income; double expenses;
public :
FreeLance(double moneyin, double moneyout) :

income(moneyin),expenses(moneyout)
{ cout << " A FreeLance is created getting: "

<< income << " and spending: " << expenses << endl; }
virtual double earn() { return income-expenses;} };

class HouseHold{ double _expenses;
public :
HouseHold(double exp): _expenses(exp)

{ cout << " I just constructed a HouseHold spending : "
<< _expenses << endl;}

virtual double expenses() { return _expenses;}
virtual double investments() = 0;
virtual double fortune() = 0; };



class Family : public HouseHold{ Person& husband; Person& wife;
int NoOfKids;

public:
Family(int noofkids, Person& h, Person& w, double exp):

HouseHold(exp), husband(h),wife(w),NoOfKids(noofkids)
{ cout << "I just constructed a Family With: "

<< NoOfKids << " Kids " << endl;}
virtual double expenses() { return HouseHold::expenses() + 10*NoOfKids;}
virtual double investments()

{ Investment inv1(0.1*wife.earn());
Investment inv2(0.1*husband.earn());
return inv1.invest(inv2).money_from_investment(); }

virtual double fortune()
{ return husband.earn()+wife.earn()+investments()-expenses();} };

class SinglePerson : public HouseHold{ Person& person;
public:
SinglePerson(Person& p, double exp): HouseHold(exp),person(p)

{ cout << " I just created a Single Person HouseHold " << endl;}
virtual double investments()

{ Investment zeroinv(0);
Investment inv(0.3*person.earn());
return inv.invest(zeroinv).money_from_investment(); }

virtual double fortune()
{ return person.earn()+investments()-expenses();} };

void fortune(HouseHold& nikokirio) { cout << nikokirio.fortune() << endl; }

main(){
// Part A
// TYPE nikokirio(PARAMS);

fortune(nikokirio);
}

Ti timèc mporeÐ na p�rei to TYPE; Gia k�je mia apì autèc afairèste ta sqìlia apì to s¸ma thc main
kai antikatast ste me touc kat�llhlouc orismoÔc to Part A kai kat�llhlec paramètrouc to PARAMS
gia na mporeÐ na ektelesteÐ h main. Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc
ektèleshc.

4. 'Estw ìti èqoume na ulopoi soume se C++ mÐa prosomoÐwsh enìc taqufageÐou. To taqufageÐo apo-
teleÐtai apì èna sÔnolo apì “Jèseic exuphrèthshc”. Oi pel�tec pou eisèrqontai sto taqufageÐo
exuphretoÔntai ènac-ènac apì tic “Jèseic Exuphrèthshc” stic opoÐec sqhmatÐzoun ourèc. 'Otan exu-
phreteÐtai ènac pel�thc, dhmiourgeÐtai mia paraggelÐa. EpÐshc, o pel�thc afaireÐtai apì thn our�
thc “Jèshc Exuphrèthshc” pou perÐmene kai prostÐjetai se mia lÐsta pelat¸n tou taqufageÐou se
anamon  thc par�doshc thc paraggelÐac tou.

Mia paraggelÐa anafèretai ston kwdikì tou menoÔ pou perièqei kai sqetÐzetai me th “Jèsh Exuph-
rèthshc” apì thn opoÐa paraggèljhke. Telik� anatÐjetai se ènan pel�th (opoiond pote) pou èqei
paraggeÐlei, apì th “Jèsh Exuphrèthshc” aut , menoÔ me kwdikì Ðdio me ton kwdikì tou menoÔ thc
paraggelÐac.

Gia thn prosomoÐwsh na qrhsimopoihjoÔn oi kl�seic “TaqufageÐo” (FastFoodRestaurant), “Jèsh
exuphrèthshc” (Counter), “ParaggelÐa” (Order) kai “Pel�thc” (Customer).



H kl�sh “TaqufageÐo”:

• èqei 5 Jèseic exuphrèthshc (counters)
• èqei mia lÐsta apì pel�tec se anamon  thc par�doshc thc paraggelÐac touc (waiting customers)

H kl�sh “TaqufageÐo” qarakthrÐzetai apì thn ex c sumperifor�:

• Arqik� h lÐsta pelat¸n se anamon  eÐnai ken 
• GÐnetai �fixh pel�th, o opoÐoc prostÐjetai gia na perimènei sthn jèsh exuphrèthshc sthn mikrì-

terh our� (arrive)
• GÐnetai exuphrèthsh, exuphret¸ntac pel�th apì th jèsh exuphrèthshc me touc perissìterouc

pel�tec se anamon , dhmiourg¸ntac mia nèa paraggelÐa pou antistoiqeÐ sthn epilog  tou pel�th
autoÔ, anajètont�c tou thn paraggelÐa kai prosjètontac ton pel�th sth lÐsta pelat¸n en
anamon  (serve)

• ParadÐdetai paraggelÐa se ènan pel�th (opoiond pote) apì autoÔc en anamon  pou tairi�zei h
paraggelÐa afair¸ntac ton apì th lÐsta pelat¸n en anamon  (deliver)

H kl�sh “Jèsh exuphrèthshc”:

• èqei mia our� apì pel�tec (customer queue)
• èqei ènan metrht  twn pelat¸n pou perimènoun sthn our� (waiting customers)

H kl�sh “Jèsh exuphrèthshc” qarakthrÐzetai apì thn ex c sumperifor�:

• Arqik� h our� twn pelat¸n eÐnai ken 
• ExuphreteÐ, afair¸ntac pel�th apì thn our� kai mei¸nontac ton metrht  twn pelat¸n pou peri-

mènoun (serve)
• GÐnetai �fixh pel�th, o opoÐoc prostÐjetai gia na perimènei sto tèloc thc our�c kai aux�netai o

metrht c twn pelat¸n pou perimènoun (arrive)

Oi “ParaggelÐec” domoÔntai apì ton kwdikì tou menoÔ touc kai ton arijmì thc “Jèsh exuphrèthshc”
apì thn opoÐa proèkuyan.

Oi “Pel�tec” domoÔntai apì ton arijmì tautìtht�c touc kai thn paraggelÐa touc. Arqik� h parag-
gelÐa eÐnai ken .

Na ulopoi sete se C++ tic parap�nw kl�seic, orÐzontac nèec ìpou deÐqnei endeiknuìmeno.
ShmeÐwsh: 'Opou jewreÐte aparaÐthto, k�nete paradoqèc stic prodiagrafèc, tekmhri¸nont�c tic.


