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Exet�seic 2 SeptembrÐou 2006

1. (aþ) PoÔ esti�zei o diadikastikìc programmatismìc (procedural programming) kai poÔ o antikeimeno-
straf c; D¸ste èna par�deigma gl¸ssac gia ton kajèna. D¸ste, epigrammatik�, èna par�deigma
probl matoc pou endeÐknutai na ulopoihjeÐ me mia gl¸ssa diadikastikoÔ programmatismoÔ kai
èna pou endeÐknutai na ulopoihjeÐ me mia gl¸ssa antikeimenostrafoÔc programmatismoÔ.

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

#include <iostream.h>
class A{ int data;
public:

A(int datav=0) : data(datav) { cout<< "I just constructed an A" << endl; }
A(A& a) { cout<< "I just constructed an A by copying" << endl;

data = a.data; }
A& operator=(const A&)

{ cout << "I do nothing at all" << endl; return *this; }
~A(){ cout << "I am destructing an A with value: " << data << endl; }
void put(int datav) { data = datav;} };

main() { A a1; A a2(a1); A a3 = a2; a1.put(5); a3 = a1; }

Ti ektup¸netai kat� thn ektèles  tou; D¸ste to prìtupo thc sun�rthshc (function proto-
type) pou kaleÐtai kat� thn ektèlesh k�je entol c thc main.

2. Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc ektèleshc tou parak�tw progr�mmatoc
C++, aposqoli�zontac tic sqoliasmènec grammèc k¸dika mia k�je for�:

#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 ;} };

class B1{ Block* data;
public:
B1(int value) { cout << "Constructing a B1 with value " << value << endl;

data = new Block(value); }
B1(const B1& b1) { data = new Block(*(b1.data)); }
~B1(){ cout << "Destructing a B1 with block " << endl;

delete data; } };

class B2{ Block data;
public:
B2(int datav) : data(datav)

{ cout << "Contructing a B2 with value: " << datav << endl; }
~B2(){ cout << "Destructing a B2 with block " << endl; }
Block safe() { return data; }
Block& unsafe() { return data; } };



class B{ B1 data1; B2 data2;
public:
B(int datav) : data2(datav), data1(datav)

{ cout << "Constructing a B with: " << datav << endl; }
~B() { cout << "Destructing a B" << endl; }
B2 reveal1() {return data2;}
B2& reveal2() {return data2;} };

main(){
B ba(10);

// B bb(ba);

// ba.reveal1().safe().double_it();
// ba.reveal1().unsafe().double_it();
// ba.reveal2().safe().double_it();
// ba.reveal2().unsafe().double_it();
}

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

#include <iostream.h>
class Ingredient{ int quantity;
public:
Ingredient(int q) : quantity(q) { cout << "I am using :" << q << " of "; id();}
Ingredient& mix(Ingredient& ingr)

{ cout << "Adding " << ingr.quantity << " of "; ingr.id();
cout << " to " << endl; id();
Ingredient* pin = new Ingredient(quantity + ingr.quantity);
return *pin; }

virtual void id() { cout << "an ingredient " << endl; }};

class Sugar : public Ingredient{
public:

Sugar(int q) : Ingredient(q) { cout<< "sugar" << endl; }
void id() { cout << "sugar" << endl; }};

class Eggs : public Ingredient{
public:

Eggs(int q) : Ingredient(q) { cout<< "eggs" << endl; }
void id() { cout << "eggs" << endl; }};

class Butter : public Ingredient{
public:

Butter(int q) : Ingredient(q) { cout<< "butter" << endl; }
void id() { cout << "butter" << endl; }};

class Powder : public Ingredient{
public:

Powder(int q) : Ingredient(q) { cout<< "powder" << endl; }
void id() { cout << "powder" << endl; }};

class Cocoa : public Ingredient{
public:

Cocoa(int q) : Ingredient(q) { cout<< "cocoa" << endl; }
void id() { cout << "cocoa" << endl; }};



class Cheese : public Ingredient{
public:

Cheese(int q) : Ingredient(q) { cout<< "cheese" << endl; }
void id() { cout << "cheese" << endl; }};

class Food{
protected: int Mins;
public:
Food(int mins = 0) : Mins(mins) {}
virtual void bake() { cout << " Put to oven for " << endl; }
virtual void prepare() = 0;};

class Cake : public Food{
Sugar& sugar; Eggs& eggs; Butter& butter; Powder& powder;

public :
Cake(Sugar& s, Eggs& e, Butter& b, Powder& pow) :

Food(90), sugar(s), eggs(e), butter(b), powder(pow)
{ cout << " I am going to prepare a cake " << endl; }

void mix() { powder.mix(butter.mix(sugar.mix(eggs))); }
virtual void bake () { Food::bake(); cout << Mins << " mins" << endl; }
virtual void prepare() { mix(); bake();}};

class ChocoCake : public Cake{ Cocoa& cocoa;
public:
ChocoCake(Sugar& s, Eggs& e, Butter& b, Powder& p, Cocoa& co) :
Cake(s,e,b,p), cocoa(co) { cout << " with cocoa " << endl ;}
void add_speciality() { cout << "adding cocoa" << endl; }
virtual void prepare() { mix(); add_speciality(); bake();}};

class CheesePie : public Food{
Eggs& eggs; Butter& butter; Cheese& cheese;

public :
CheesePie(Eggs& e, Butter& b, Cheese& ch) :

Food(120), eggs(e), butter(b), cheese(ch)
{ cout << " I am going to prepare a cheesepie " << endl; }

void mix() { cheese.mix(butter.mix(eggs)); }
virtual void bake () { Food::bake(); cout << Mins << " mins" << endl; }
void wrap() { cout << "adding pastry " << endl;}
virtual void prepare() { mix(); wrap(); bake();}};

void prepare(Food& fagito) { fagito.prepare(); }

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

prepare(fagito);
}

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 thc aÐjousac anaqwr sewn enìc aero-
dromÐou. H aÐjousa apoteleÐtai apì èna sÔnolo apì “Jèseic exuphrèthshc”. Oi epib�tec pou prìkeitai
na anaqwr soun exuphretoÔntai ènac-ènac apì tic “Jèseic Exuphrèthshc” stic opoÐec sqhmatÐzoun
ourèc. Mia “Jèsh Exuphrèthshc” exuphreteÐ eÐte touc epib�tec miac sugkekrimènhc pt shc exwte-
rikoÔ eÐte opoiad pote pt sh eswterikoÔ (shmeÐwsh: aeroporikèc etaireÐec den lamb�nontai upìyh
sthn prosomoÐwsh). An o qrìnoc miac pt shc eswterikoÔ plhsi�zei (p.q. apomènei mis  ¸ra gia
thn anaq¸rhs  thc), kaloÔntai oi epib�tec thc na prowjhjoÔn stic ourèc pou perimènoun. Dhlad ,
feÔgoun apì tic jèseic touc kai èrqontai stic pr¸tec jèseic thc our�c pou brÐskontai, o ènac met�
ton �llon (me opoiond pote trìpo).

Gia thn prosomoÐwsh na qrhsimopoihjoÔn oi kl�seic “Anaqwr seic” (Departures), “Jèsh exuphrè-
thshc” (CheckinCounter), “Epib�thc” (Passenger) kai “Pt sh” (Flight).

H kl�sh “Anaqwr seic”:

• èqei 100 Jèseic exuphrèthshc (counters)
• èqei èna rolìi pou katagr�fei ton qrìno se lept� (time)

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

• Arqik� o qrìnoc eÐnai mhdenikìc kai se k�je mia apì tic jèseic exuphrèthshc kataqwreÐtai an
exuphreteÐ eswterikèc pt seic   ton arijmì pt shc pou exuphreteÐ

• GÐnetai �fixh epib�th, o opoÐoc prostÐjetai gia na perimènei sthn jèsh exuphrèthshc sthn mikrì-
terh our� apì ekeÐnec pou exuphretoÔn thn pt sh tou (arrive)

• GÐnetai exuphrèthsh, exuphret¸ntac epib�th apì th jèsh exuphrèthshc me touc perissìterouc
epib�tec se anamon  (serve)

• GÐnetai kl sh eswterik c pt shc prokeimènou na prowjhjoÔn oi epib�tec thc stic jèseic exuph-
rèthshc pou perimènoun, an o qrìnoc thc pt shc plhsi�zei (announce flight)

H kl�sh “Jèsh exuphrèthshc”:

• gia tic pt seic exwterikoÔ, ful�ssei ton arijmì thc pt shc   to mhdèn an prìkeitai gia pt seic
eswterikoÔ (flightno)

• èqei mia our� apì epib�tec (passenger queue)
• èqei ènan metrht  twn epibat¸n pou perimènoun sthn our� (waiting passengers)

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

• Arqik� h our� twn epibat¸n eÐnai ken  kai jewreÐtai ìti exuphreteÐ eswterikèc pt seic
• Epitrèpei thn allag  thc pt shc pou exuphreteÐ (set flightno)
• ExuphreteÐ, afair¸ntac epib�th apì thn our� kai mei¸nontac ton metrht  twn epibat¸n pou

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

o metrht c twn epibat¸n pou perimènoun (arrive)
• An exuphreteÐ pt seic eswterikoÔ, kaleÐ thn pt sh an plhsi�zei h ¸ra anaq¸rhs c thc gia na

prowjhjoÔn oi epib�tec thc sthn our� (announce flight)

Oi “Pt seic” domoÔntai apì ton arijmì touc, apì thn èndeixh an eÐnai eswterikoÔ   ìqi kai thn ¸ra
anaq¸rhs c touc.

Oi “Epib�tec” domoÔntai apì ton arijmì diabathrÐou touc kai ton arijmì thc pt shc touc.

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.


