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Exet�seic 1 OktwbrÐou 2007

1. (aþ) D¸ste dÔo paradeÐgmata problhm�twn proc ulopoÐhsh gia ta opoÐa endeÐknutai k�poioc na qrh-
simopoi sei C kai dÔo gia ta opoÐa endeÐknutai k�poioc na qrhsimopoi sei C++.

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

#include <iostream>
using namespace std;

class A{ int data;
public:
A(int dat=0) : data(dat) { cout << "I just constructed an A" << endl; }
VVVV void print() { cout << "The A data is: " << data << endl; } };

class B : public A{ int data;
public:
B(int dat=0) : data(dat) { cout << "I just constructed a B" << endl; }
void print() { A::print(); cout << "The B data is: " << data << endl; } };

main(){ A a(10); B b(5); A* pa = &a; B* pb = &b;
a.print(); b.print(); pa->print(); pb->print();
pa = pb; pa->print(); a = b; a.print(); }

Poiì eÐnai to apotèlesma thc ektèles c tou sthn perÐptwsh pou antikatast soume to VVVV me
to kenì kai poio sthn perÐptwsh pou to antikatast soume me th lèxh virtual; Aitiolog ste
thn ap�nths  sac.

2. Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc ektèleshc tou parak�tw progr�mmatoc
C++:

#include<iostream>
using namespace std;

class Block{
int data;

public:
Block(int dat=0) : data(dat)

{ cout << "I just constructed a Block" << endl;}
void inc() { data++; }
void print() { cout << "The Block data is: " << data << endl; } };

class B1{
Block b1; Block& b2; Block b3;

public:
B1(Block& blk1, Block& blk2, Block& blk3) :

b1(blk1), b2(blk2), b3(blk3)
{ cout << "I just constructed a B1" << endl;}

void inc() { b1.inc(); b2.inc(); b3.inc(); }
void print() { b1.print(); b2.print(); b3.print(); } };



class B2{
Block* pb1; Block* pb2; Block* pb3;

public:
B2(Block* pblk1 = NULL, Block* pblk2 = NULL, Block* pblk3 = NULL) :

pb1(pblk1), pb2(pblk2), pb3(pblk3)
{ cout << "I just constructed a B2" << endl;}

void inc() { if (pb1 != NULL) pb1->inc();
if (pb2 != NULL) pb2->inc();
if (pb3 != NULL) pb3->inc(); }

void print() { if (pb1 != NULL) pb1->print();
if (pb2 != NULL) pb2->print();
if (pb3 != NULL) pb3->print(); } };

class B{
B1 b1; B2 b2;

public :
B(B1& db1, B2& db2) : b1(db1), b2(db2)
{ cout << "I just constructed a B" <<endl;}

void inc() { b1.inc(); b2.inc(); }
void print() { b1.print(); b2.print(); }
B tricky() { inc(); return *this; } };

main(){
Block block(10); B1 b1(block, block, block);
B2 b2(&block, &block, &block); B b(b1,b2);
block.print(); b1.print(); b2.print(); b.print();

block.inc(); b1.inc(); b2.inc(); b.inc();
block.print(); b1.print(); b2.print(); b.print();

b.tricky().inc();
block.print(); b1.print(); b2.print(); b.print(); }

3. 'Estw ìti èqoume to parak�tw C++ prìgramma:

#include<iostream>
using namespace std;

class Athlete{
protected: int speed;
public:
Athlete(int spd=0) : speed(spd) {}
virtual void run() = 0;
void hit() { cout << "I was hit" << endl; stop(); } ;
virtual void stop() { if ( speed !=0 ) {speed = 0; cout << "I just stopped";} } };

class StrongAthlete : public Athlete{
public:
StrongAthlete(int spd) : Athlete(spd) {}
void run() { speed = speed + 30; cout << " I run fast" << endl; }
void hit() { cout << "Nothing happens" << endl; } };



class HeavyAthlete : public StrongAthlete{
public:
HeavyAthlete(int spd) : StrongAthlete(spd) {}
void run() { speed = speed + 10; cout << " I run not so fast" << endl; }
void stop() { if ( speed!=0 ) speed = speed - 10;

cout << "I cannot stop" << endl; } };

class DelicateAthlete : public Athlete{
public:
DelicateAthlete(int spd=0) : Athlete(spd) {}
void run() { speed = speed + 20; cout << " I am agile" << endl; } };

void train(AAAA what) { what.run(); what.hit(); }

main(){ BBBB what(10); train(what); }

Me ti mporeÐte na antikatast sete ta AAAA kai BBBB; Poio eÐnai to apotèlesma thc ektèleshc gia ton
k�je sunduasmì antikatast�sewn; Aitiolog ste thn ap�nths  sac (ShmeÐwsh: ìpou eÐnai aparaÐthto,
sth sun�rthsh train, antikatast ste to . me ->. EpÐshc, ìpou eÐnai aparaÐthto, sth sun�rthsh
main, antikatast ste to what me &what.)

4. Na ulopoihjeÐ se C++ mia prosomoÐwsh neanikoÔ kèntrou diaskèdashc. To kèntro diaskèdashc
apoteleÐtai apì 100 jèseic kajismènwn kai M ìrjiwn (eÐnai dhlad  sunolik c qwrhtikìthtac 100 +
M pelat¸n). EpÐshc, serbÐrontai tèssera pot�. Gia to k�je potì, up�rqei mia arqik  posìthta
katanemhmènh isomer¸c se treic mp�rec. 'Enac pel�thc anaparÐstatai apì thn epilog  tou se potì.
Gia na mpei sto kèntro, arkeÐ to kèntro na mhn eÐnai pl rec kai na up�rqei diajèsimo apìjema apì
to potì thc epilog c tou. 'Otan mpei, prostÐjetai sthn our� anamon c thc mp�rac me th mikrìterh
our�. Mia exuphrèthsh pel�th gÐnetai apì th mp�ra me th megalÔterh our� anamon c kai mei¸nei
thn diajèsimh posìthta potoÔ thc epilog c tou kat� mia mon�da. Katìpin, an up�rqoun diajèsimec
jèseic kajismènwn, o pel�thc autìc katalamb�nei mia apì autèc alli¸c mènei ìrjioc mei¸nontac tic
diajèsimec jèseic ìrjiwn kat� mÐa. H èxodoc pelat¸n den endiafèrei thn prosomoÐwsh. Gia thn
prosomoÐwsh na qrhsimopoihjoÔn oi kl�seic “Neanikì Kèntro Diaskèdashc” kai “Mp�ra”.

H kl�sh “Neanikì Kèntro Diaskèdashc”

• èqei treic mp�rec (bars)
• èqei th diajesimìthta tess�rwn pot¸n (drinks)
• èqei mia qwrhtikìthta ìrjiwn (standing capacity)
• èqei èna sÔnolo 100 jèsewn me endeqìmena kajismènouc pel�tec (sitting)
• èqei ènan arijmì pou antistoiqeÐ stouc ìrjiouc sto kèntro (standing)

H kl�sh “Neanikì Kèntro Diaskèdashc” qarakthrÐzetai apì thn ex c sumperifor�:

• arqik�, stic mp�rec den perimènei kaneÐc, den k�jetai kaneÐc kai den eÐnai ìrjioc kaneÐc. EpÐshc,
prosdiorÐzetai h diajesimìthta twn tess�rwn pot¸n pou moir�zetai isomer¸c stic treic mp�rec.

• ènac pel�thc eisèrqetai sto kèntro, an autì eÐnai epitreptì, kai prostÐjetai sthn our� thc
mp�rac me th mikrìterh our� anamon c (se perÐptwsh pou oi mp�rec me ourèc elaqÐstou m kouc
eÐnai perissìterec thc mÐac, epilègetai mia opoiad pote mp�ra apì autèc).

• gÐnetai exuphrèthsh, exuphret¸ntac ènan pel�th apì th mp�ra me th megalÔterh our� anamon c,
b�zont�c ton na katal�bei mia jèsh kajismènwn, an up�rqei diajèsimh (se perÐptwsh pou oi
mp�rec me ourèc megÐstou m kouc eÐnai perissìterec thc mÐac, epilègetai mia opoiad pote mp�ra
apì autèc). Se perÐptwsh pou tètoia jèsh den up�rqei, ton prosjètei ston arijmì twn ìrjiwn.



• h diajesimìthtec tou kèntrou se pot� prokÔptoun apì tic antÐstoiqec diajesimìthtec apì tic
treic mp�rec.

H kl�sh “Mp�ra”

• èqei th diajesimìthta twn tess�rwn pot¸n (drinks)
• èqei mia our� pelat¸n pou perimènoun na exuphrethjoÔn (waiting queue)
• èqei to pl joc twn pelat¸n pou perimènoun na exuphrethjoÔn (waiting)

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

• kat� thn kataskeu  thc, den perimènei kaneÐc kai prosdiorÐzetai h diajesimìthta twn tess�rwn
pot¸n.

• ènac nèoc pel�thc prostÐjetai na exuphrethjeÐ, perimènontac sto tèloc twn pelat¸n pou peri-
mènoun na exuphrethjoÔn.

• o pr¸toc pel�thc pou perimènei na exuphrethjeÐ, exuphreteÐtai mei¸nontac th diajesimìthta tou
potoÔ thc epilog c tou kat� mia mon�da. EpÐshc, afaireÐtai apì thn our� anamon c twn pelat¸n.
ShmeÐwsh: h diajesimìthta enìc potoÔ se mia mp�ra mporeÐ na p�rei kai arnhtik  tim .

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.


