
TMHMA PLHROFORIKHS KAI THLEPIKOINWNIWN
K10:ANTIKEIMENOSTRAFHS PROGRAMMATISMOS

Exet�seic 1 FebrouarÐou 2013

1. (aþ) Ti epitugq�noume me to mhqanismì tou egklwbismoÔ (encapsulation) ston antikeimenostraf 
programmatismì, dedomènou ìti autìc epiteleÐ apìkruyh plhroforÐac; Pou autìc eÐnai qr simoc
ston programmatismì, genik¸tera;

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

#include<iostream>
using namespace std;

class A {
protected: int data;
public:
A(int i = 0) : data(i)
{ cout << "I am constructing an A with " << i << endl; }

~A() { cout << "Destructing an A with " << data << endl; }
virtual void bla() { cout << "Calling A::bla" << endl; data++; }
void bloo() { cout << "Calling A::bloo" << endl; }
void fun() { cout << "Calling A::fun" << endl; data++; } };

class B : public A { int data;
public:
B(int i = 100) : data(i)
{ cout << "I am constructing a B with " << i << endl; }

~B() { cout << "Destructing an B with" << data << endl; }
void bla() { cout << "Calling B::bla" << endl; data++;}
void bloo() { cout << "Calling B::bloo " << endl; A::data++; } };

// void foo(A param){
// void foo(A& param){
// void foo(B param){
// void foo(B& param){

param.bla(); param.bloo(); param.fun(); }

int main(){
// A data; foo(data);
// B data; foo(data);

return 0; }

Aposqoli�zontac mia apì tic dÔo sqoliasmènec grammèc sto s¸ma thc main th for�, poia/ec
grammèc mporoÔn na aposqoliastoÔn apì th sun�rthsh foo gia na mporeÐ na ektelesteÐ to prì-
gramma; Aitiolog¸ntac thn ap�nths  sac, d¸ste to apotèlesma thc ektèleshc.

2. DÐdetai to parak�tw prìgramma C++:

#include<iostream>
using namespace std;

class A1 { int data;
public:
A1(int i = 10 ) : data(i)



{ cout << "I am constructing an A1 with: " << i << endl; }
A1(const A1& a1) : data(a1.data)

{ cout << "I am copy constructing an A1" << endl; }
~A1() { cout << "I am destroying an A1 with: " << data << endl; }
void change() { data = data * 10; } };

class A2 { int data;
public:
A2(int i = 20 ) : data(i)

{ cout << "I am constructing an A2 with: " << i << endl; }
A2(const A2& a2) : data(a2.data)

{ cout << "I am copy constructing an A2" << endl; }
~A2() { cout << "I am destroying an A2 with: " << data << endl; }
void change() { data = data * 20; } };

class A3 {
public:
A3() { cout << "I am constructing an A3" << endl; }
A3(const A3& a3)

{ cout << "I am copy constructing an A3" << endl; }
~A3() { cout << "I am destroying an A3" << endl; }
void change() { cout << "Nothing to change" << endl; } };

class A { A1 a1; A2 a2; A3 a3;
public:
A() { cout << "I am constructing an A" << endl; }
A(const A& a) : a1(a.a1)

{ cout << "I am copy constructing an A" << endl; }
~A() { cout << "I am destroying an A" << endl; }
A& operator=(const A& a)

{ cout << "I am performing a stupid assignment between As" << endl;
if (this != &a) a1 = a.a1;
return *this ;}

void change() { a1.change(); a2.change(); a3.change(); } };

class BigA { A data1; A& data2;
public:
BigA(A& a): data1(a), data2(a)

{ cout << "I just constructed a BigA" << endl; }
~BigA() { cout << "I am destroying a BigA" << endl; }
A get(int index) { if (index == 1) return data1;

else return data2; } };

// BigA volta(BigA& biga)
// BigA& volta(BigA& biga)

{ cout << "Volta ta data?" << endl;
return biga; }

int main() {
A first; A second(first); A third = first;
third.change(); second = third;



BigA biga(first);
volta(biga).get(2).change();

return 0; }

Aposqoli�zontac mia apì tic dÔo sqoliasmènec grammèc th for�, d¸ste to apotèlesma thc ektèleshc,
aitiolog¸ntac thn ap�nths  sac.

3. 'Estw ìti èqoume na ulopoi soume se C++ mÐa prosomoÐwsh paidik c qar�c. H paidik  qar� èqei mia
mègisth qwrhtikìthta paidi¸n �jewroÔme mìno paidi��. ApoteleÐtai apì pènte tramp�lec. EpÐshc,
ta paidi� mporoÔn na paÐxoun dielkustÐnda.

Stic tramp�lec, upoqrewtik�, k�jetai agìri me agìri kai korÐtsi me korÐtsi.

Sth dielkustÐnda, ta paidi� qwrÐzontai se dÔo om�dec kai fti�qnoun dÔo alusÐdec, trab¸ntac to èna
to �llo. Se k�je alusÐda, to kajèna paidÐ trabiètai apì èna �llo ektìc apì to teleutaÐo pou den
trabiètai apì kanèna. EpÐshc, to pr¸to trab� èna skoinÐ apì mia �krh. Thn �llh �krh tou skoinioÔ
trab� to pr¸to paidÐ thc �llhc alusÐdac. O nikht c eÐnai h om�da pou, me to tr�bhgma, ja aposp�sei
to skoinÐ. Sth dielkustÐnda, ta paidi� diat�ssontai sthn k�je alusÐda kat� fjÐnousa seir� dÔnamhc
�to pio dunatì trab� to skoinÐ�. Se k�je qronik  stigm , h mia alusÐda mporeÐ na èqei to polÔ èna
paidÐ perissìtero apì thn �llh. EpÐshc, up�rqei èna mègisto pl joc paidi¸n pou mporoÔn na paÐxoun.

Gia thn prosomoÐwsh na qrhsimopoihjoÔn oi kl�seic “Paidik  Qar�” (Playground), “DielkustÐnda”
(War), “Tramp�lec” (Seesaws) kai “Tramp�la” (Seesaw).

H kl�sh “Paidik  Qar�”:

• èqei mia mègisth qwrhtikìthta paidi¸n (capacity)
• èqei èna pl joc paidi¸n pou eÐnai mèsa (children in)
• èqei 5 tramp�lec (seesaws)
• èqei mia èndeixh se dielkustÐnda (war)

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

• Arqik�, kataqwreÐtai h qwrhtikìtht� thc, eÐnai �deia apì paidi�, opìte den èqei sqhmatisteÐ kai
dielkustÐnda.

• 'Ena paidÐ mpaÐnei sthn paidik  qar�, an qwr�ei. An den qwr�ei, ektup¸netai sqetikì m numa. An
q¸rese, aux�netai to pl joc paidi¸n pou eÐnai mèsa kat� mia mon�da. Arqik� dokim�zei na mpei
sth dielkustÐnda. An de qwr�ei, dokim�zei na mpei stic tramp�lec (enter)

• GÐnetai l xh dielkustÐndac, anadeiknÔontac poia eÐnai h nik tria alusÐda kai mhdenÐzontac thn
èndeixh sth dielkustÐnda (war end)

H kl�sh “DielkustÐnda”:

• èqei mia mègisth qwrhtikìthta paidi¸n (capacity)
• èqei dÔo sÔnola paidi¸n (left children, right children)

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

• Arqik� kataqwreÐtai h qwrhtikìtht� thc kai ta sÔnola paidi¸n eÐnai ken�.
• 'Ena paidÐ mpaÐnei sth dielkustÐnda, an den uperbaÐnei th qwrhtikìtht� thc, topojetoÔmeno sthn

kat�llhlh jèsh me b�sh th dÔnam  tou se mia apì tic dÔo alusÐdec (enter)
• AnadeiknÔetai h nik tria alusÐda, ìpwc prokÔptei apì to �jroisma twn dun�mewn twn paidi¸n

pou thn apoteloÔn (decide winner)



H kl�sh “Tramp�lec”:

• èqei 5 tramp�lec (seesaws)

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

• 'Ena paidÐ mpaÐnei stic tramp�lec, an mporeÐ na mpei se mia tramp�la. An den up�rqei diajèsimh
tramp�la, ektup¸netai sqetikì m numa (enter)

H kl�sh “Tramp�la”:

• èqei dÔo endeÐxeic se paidi� (left child, right child)

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

• Arqik�, eÐnai ken  apì paidi�.
• 'Ena paidÐ mpaÐnei sthn tramp�la, an tou eÐnai dunatì �eÐte eÐnai �deia eÐte mìno h mia jèsh eÐnai

kateilhmmènh kai to paidÐ pou thn katalamb�nei eÐnai tou Ðdiou fÔlou�. An h eisagwg  eÐnai
epituq c, kataqwreÐtai sthn tramp�la mia èndeixh proc autì to paidÐ (enter)

Ta “Paidi�” domoÔntai apì to fÔlo touc (M   F) kai th dÔnam  touc (akèraioc).

Na ulopoi sete se C++ tic parap�nw kl�seic. Jewr ste dedomèno ènan tÔpo “lÐstac ” ìpwc sac
boleÔei, apl¸c tekmhri¸ste ton.
'Opou jewreÐte aparaÐthto, k�nete paradoqèc stic prodiagrafèc, tekmhri¸nont�c tic.

ShmeÐwsh: Sta jèmata sta opoÐa sac zhteÐtai na breÐte apotelèsmata, ìpote aut� epanalamb�nontai
  h aitiolìghsh eÐnai Ðdia me k�ti pou  dh èqei aitiologhjeÐ, mhn epanalamb�neste. Apl� k�nte th sqetik 
anafor� omoiìthtac.


