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Exet�seic 14 FebrouarÐou 2008

1. (aþ) Sqoli�ste epigrammatik� th dunatìthta orismoÔ sunart sewn pou parèqetai apì mia gl¸ssa
diadikastikoÔ programmatismoÔ (procedural programming) kat' analogÐa me th dunatìthta ori-
smoÔ kl�sewn tou antikeimenostrafoÔc programmatismoÔ.

(bþ) DÐdetai to parak�tw prìgramma C++:

#include<iostream>
using namespace std;

class A{ int data;
public:
A(int dt=0) : data(dt) { cout << "Creating an A" << endl; }
A(const A& a) { data = a.data; cout << "Creating an A by Copying" << endl; }
~A() { cout << "Destroying an A with data" << data << endl; }
void inc() { data++; } };

int main(){ A a1; A a2(10); A a3(a2); A a4 = a2; A& a5 = a1; a5 = a2;
a1.inc(); a2.inc(); a3.inc(); a4.inc(); a5.inc(); }

Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc ektèles c tou. Gia k�je ektÔpwsh,
anafèrate apì poi� kl sh sun�rthshc proèkuye.

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 A{ int data;
public:

A(int dt=0) : data(dt) { cout << "Creating an A" << endl; }
A(const A& a) { data = a.data; cout << "Creating an A by Copying" << endl; }
~A() { cout << "Destroying an A with data " << data << endl; }
void inc(){ data++; }
A naughty1() { return *this; }
A& naughty2() { return *this; } };

class BigA{ A a; A& ra; A* pa;
public:

BigA(const A& a1, A& a2, A* pa3=NULL) :
a(a1), ra(a2), pa(pa3) { cout << "Constructing a BigA" << endl ;}

A& inc() { a.inc(); ra.inc(); if(pa != NULL) pa->inc(); return a;} };

int main(){ A data; BigA big_a(data,data,&data);
big_a.inc();
data.inc(); big_a.inc().naughty1();
data.inc(); big_a.inc().naughty2();
big_a.inc().naughty1().naughty2();
big_a.inc().naughty2().naughty1(); }



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

#include<iostream>
using namespace std;

class drink{
protected : int value;
public:
drink(int val=5) : value(val) { cout << "offering a drink" << endl; }
virtual void serve() = 0;
virtual int get_value() { return value; } };

class hot : public drink{
public:
hot() { cout << " a hot one " << endl;}
void serve() { cout << "Careful it’s hot! " << "Please pay "

<< get_value() << " euros " << endl; } };

class milk : public hot{ int value;
public:

milk(int val=3) : value(val) { cout << " milk!! " << endl; }
int get_value() { return value; }
void serve() { value += drink::value; hot::serve(); } };

class chocolate : public hot{
public:
chocolate() { cout << " a chocolate! " << endl; } };

class cold : public drink{
public:
cold() { cout << " a cold one " << endl;}
void serve() { cout << "Please pay " << get_value() << " euros " << endl; } };

class refreshment : public cold{
public:

refreshment() { cout << " a refreshment!" << endl;} };

class coctail : public cold{ int value;
public:
coctail(int val=5) : value(val) { cout << " a coctail!" << endl;}
int get_value() { return value; }
void serve() { value += drink::value; cold::serve(); } };

class bar{ drink** drks;
public:
bar() { drks = new drink*[6];

drks[0] = new hot(); drks[1] = new cold();
drks[2] = new milk(); drks[3] = new chocolate();
drks[4] = new refreshment(); drks[5] = new coctail(); }

void serve() { for (int i=0; i< 6; i++) drks[i]->serve(); } };



int main(){ bar br; br.serve(); }

4. Na ulopoihjeÐ se C++ èna mèroc thc leitourgikìthtac enìc hlektronikoÔ katast matoc. Sugkekri-
mèna, ulopoi ste touc pel�tec (customers) kai ta proðìnta (items) tou. Ta proðìnta sundèontai an�
zeÔgh, opìte to zeÔgoc prosfèretai se idiaÐterh (meiwmènh) tim . EpÐshc, prokeimènou na parèqei th
dunatìthta prot�sewn agor�c (recommendations) proc touc pel�tec tou, diathreÐ sust�dec sunaf¸n
proðìntwn (item clusters). Autèc èqoun prokÔyei apì to istorikì twn agor¸n me koinì shmeÐo touc
pel�tec pou ta agìrasan. Oi prot�seic proc èna pel�th prokÔptoun tairi�zontac ta proðìnta pou
èqei agor�sei o pel�thc sto pareljìn me k�poia apì tic sust�dec. Oi sust�dec jewroÔntai gnwstèc
kai o algìrijmoc kataskeu c touc kaj¸c kai ekeÐnoc tou tairi�smatoc enìc sunìlou proðìntwn me mia
sust�da den afor� thn ulopoÐhsh.

H kl�sh “Pel�thc”

• èqei mia tautìthta (id)
• èqei èna kal�ji proðìntwn pou èqei epilèxei gia agor� (items basket)
• èqei èna posì pou prèpei na plhr¸sei kai antistoiqeÐ sthn axÐa twn proðìntwn tou kalajioÔ

(total cost)
• èqei èna sÔnolo apì proðìnta pou èqei agor�sei sto pareljìn (past items)

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

• kat� thn kataskeu  tou, ekqwreÐtai h tautìtht� tou kai to istorikì twn proðìntwn pou èqei
agor�sei. To kal�ji tou eÐnai kenì kai h antÐstoiqh axÐa Ðsh me mhdèn.

• epilègei èna proðìn gia agor�. Tìte autì ektup¸netai sthn ojình kai, an up�rqei apìjema apì
autì, prostÐjetai sto kal�ji tou kai aux�netai to posìn pou eÐnai na plhr¸sei kat� thn axÐa
tou proðìntoc. An epilèxei to proðìn kai to proðìn-taÐri, afoÔ gÐnei èlegqoc apojèmatoc kai
gia to taÐri, prostÐjentai kai ta dÔo sto kal�ji kai h sunolik  axÐa pou prostÐjetai afor� thn
meiwmènh tim .

• pragmatopoieÐ agor�, mhdenÐzontac to posì pou prèpei na plhr¸sei, adei�zontac to kal�ji kai
prosjètontac ta perieqìmena tou kalajioÔ sto sÔnolo twn proðìntwn pou èqei agor�sei. Prag-
matopoieÐtai agor� twn proðìntwn tou kalajioÔ me b�sh thn tautìtht� tou.

• me b�sh tic sust�dec proðìntwn tou katast matoc, tou gÐnontai prot�seic agor�c sa sÔnolo
proðìntwn. Oi prot�seic autèc parèqontai apì th qr sh miac sun�rthshc pou energeÐ me b�sh
èna sÔnolo proðìntwn kai èna sÔnolo sust�dwn.

H kl�sh “Proðìn”

• èqei mia tautìthta (id)
• èqei mia onomasÐa (name)
• èqei mia tim  (price)
• èqei th posìthta tou proðìntoc se apìjema (stock)
• èqei èna taÐri-proðìn. To taÐri autì perièqei èna �llo proðìn kaj¸c kai th tim  pou kostÐzei to

zeÔgoc agor�c (partner)
• èqei to sÔnolo twn tautot twn twn pelat¸n pou to èqoun agor�sei sto pareljìn (customers)

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

• kat� thn kataskeu  tou, ekqwreÐtai h tautìtht� tou, h onomasÐa tou, h tim  tou, to arqikì
apìjem� tou kai to istorikì twn tautot twn twn pelat¸n pou to èqoun agor�sei. To taÐri-
proðìn eÐnai kenì.



• anatÐjetai to taÐri-proðìn. Kat� thn an�jesh, enhmer¸netai kai to antÐstoiqo pedÐo tou proðìntoc
tou tairioÔ.

• elègqetai an up�rqei apìjema apì to proðìn.
• ektup¸netai sthn ojình, ektup¸nontac thn onomasÐa tou, thn tim  tou, to apìjem� tou kai to

taÐri-proðìn (ìnoma tou �llou proðìntoc kai meiwmènh sunolik  tim ).
• pragmatopoieÐtai agor� tou proðìntoc, mei¸nontac kat� èna to apìjema �upojètoume ìti h

posìthta apì to k�je proðìn pou mporeÐ na agor�sei ènac pel�thc eÐnai mìno mia mon�da� kai
enhmer¸nontai oi tautìthtec twn pelat¸n pou to èqoun agor�sei me thn tautìtht� tou pel�th
pou to agor�zei.

Ta proðìnta upodiairoÔntai stic parak�tw kathgorÐec:

“biblÐa” (books): aut� epiplèon èqoun suggrafèa (author) kai ètoc èkdoshc (year)
“DVDs” (DVDs): aut� epiplèon èqoun ètoc paragwg c (year)
“paiqnÐdia kai hlektronik�” (toys and games): aut� epiplèon èqoun eÔroc hliki¸n gia ta opoÐa

eÐnai kat�llhla (ages)

Gia ta parap�nw, h arqikopoÐhsh kai h ektÔpwsh sthn ojình lamb�nei upìyh thc kai ta parap�nw
stoiqeÐa.

Oi sust�dec proðìntwn eÐnai sÔnola proðìntwn.

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.
Jewr ste dedomèno ènan tÔpo lÐstac me sunart seic prosj khc stoiqeÐou kai sunènwshc list¸n.
Jewr ste dedomènh th sun�rthsh paroq c prot�sewn proðìntwn me b�sh èna sÔnolo proðìntwn kai
èna sÔnolo sust�dwn.
(Gia enhmèrws  sac, h parap�nw perigraf  antapokrÐnetai stic apait seic tou algìrijmou Item-to-
Item Collaborative Filtering.)


