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Aoxknon 1  Pqroi ap1Bpoi yra apydprovg

[IpoBecpia vrofoinc otov grader: 6/3/2026

YAomomote v KAGon rational yio TV avomapdoToon TV pytov aptfuoyv. H khdon auth apénet va
vrootnpilet 11 e&ng Aettovpyiec:

class rational {
> public:
rational (int n, int d);

rational add (rational r);
6 rational sub (rational r);
rational mul (rational r);
8 rational div (rational r);

0| void print ();

n| private:
3| int nom, den; // nominator, denominator

is| static int gcd (int a, int b);

16| };

Ipayte tov Tapamdve opiopd e KAAoNg o€ éva apyeio emikepodioas ne dvoua babyratio. hpp. X
GUVEYELD, YPAWTE TO TOPUKAT®O GE £VOL OEVTEPO apyeio Le Ovopa babyratio.cpp Kot GUUTANPOGTE KO-
TdAAN A0 TIG VAOTOMGELS TV HeBOOwV:

#ifndef CONTEST
>l #include "babyratio.hpp”
5| #endif

slusing namespace std;

7lrational::rational (int n, int d) { ... }

ol rational rational::add (rational r) { ... }

[Ipocé&te 6T 01 apOuNTIKEG TPAEELS eV TTPEMEL VAL OAAALOVY TO OVTIKEILEVO Y10, TO OTTO10 KOAOVVTAL AAAG
TPENEL VO, EMGTPEPOVY TO ATOTELEGLO (OC £VO, VEO OVTIKEILEVO.


https://helios.ntua.gr/course/view.php?id=869

Inpeioon: ot ypappéc “#ifndef CONTEST” kou “#endif” Oa cog eivor amapaitteg yio va vtofdlete
™ Aon cog otov grader. Katd tv vrofoAn cag, Ba cog ypetaoctel puoévo 1o apyeio babyratio.cpp pe
T1G VAOTOINGELG TOV HeBOd®V, Y®pic TN dNA®GT TG KAACTG.

[pokepévou va eEréyEete TV vAOTOINGT 0aG, TPV TNV VIOPAAETE, UTOPEITE VOL YPNCLOTOUCETE EVOL
KOplo Tpdypappa, to onoio Ba ypdyete oe Eva Tpito apyeio pe 6voua babyratiotest.cpp. Xpnotpo-
TOWOTE TO TOPOUKAT® GOV VIOSELYLLO, TPOGHETTE OUWOC TEPLGGOTEPOVS EAEYYOVG:

#include <iostream>
o| #include "babyratio.hpp”

N

using namespace std;

int main() {
rational a(1, 2);
8 rational b(3, 4);
9 rational c(5, 6);
0| a.add(b).sub(c).print();
11 cout << endl;
2| a.print();
13| cout << ” should still be 1/2” << endl;

Y10 mepiPdiiov tov gpyactnpiov (novice.softlab.ntua.gr), petayrottiote kou exteléote 10
TPOYPOULA GOG YPAPOVTOG:

pt99a999@novice$ c++ babyratiotest.cpp babyratio.cpp
»|File compiled successfully.

3| pt99a999@novice$ run babyratiotest.exec

41 5/12

5/1/2 should still be 1/2

¢l Program finished with status ©
o/ Total CPU time: 0.00 seconds
0| Total memory: 912 KB

Aocknon 2  Pnrot apiOpol Yo wpoympnuévovg

[IpoBecpio vrofoing otov grader: 6/3/2026

Opolwg pe v mpdTn doknon, vAomomote v KAGon rational yuoo TV avomapdcTOcT TOV PHTOV
apiuav. H khdon outh Tpémel Opmg Tdpa vo vtootnpilel Tig AEITovpyieg TOL AvaypapOvVTIoL GTo apyeio
emkeparidag fullratio. hpp, To mepieydueva Tov omoiov eivor ta akdAovda:

#ifndef _ FULLRATIO_HPP_
o|#define __ FULLRATIO_HPP___

| #include <iostream>

s|class rational {
7| public:




rational (int n, int d = 1);

friend rational operator + (const rational &x, const rational &y);
friend rational operator (const rational &x, const rational &y);
friend rational operator * (const rational &x, const rational &y);
friend rational operator / (const rational &x, const rational &y);

friend std::ostream & operator << (std::ostream &out, const rational &x);

private:
int nom, den;

static int gcd (int a, int b);

H

3| #endif

Onmg Kot TPONYOLUEVOS, YPAYTE TO Tapakdto o Eva dgvtepo apyeio e 6vopa fullratio.cpp kot
CUUTANPADGTE KATAAANAQ TIG VAOTOMGELS TV LeBOOwV:

o

IS

#include <iostream>
#ifndef CONTEST

s|#include "fullratio.hpp”

#endif
using namespace std;
rational::rational (int n, int d) { ... }

rational operator + (const rational &x, const rational &y) { ... }

[pokeévou vo eEléyEete v vAOTOINGT GaG, TPV TNV VIOPAAETE, UTOPEITE VO YPNCLOTOCETE EVOL

KOpLo TPOYpapLa, TOo onoio Ba ypayete o€ Eva Tpito apyeio pe 6vopa fullratiotest.cpp. Xpnotpo-
TOWOTE TO TOPOUKAT® GOV VIOSELY O, TPOGHETTE OUWOC TEPIGGOTEPOVS EAEYYOVG:

IS

#include <iostream>
#include "fullratio.hpp”

using namespace std;

int main() {
rational a(1, 2);
rational b(3, 4);
rational c(5, 6);
cout << a + b - ¢ << endl;
cout << a << ” should still be 1/2” << endl;




Aoxknon 3 Xtoifec pe mivaka

[IpoBeopio vrofoing otov grader: 6/3/2026

Ylomowote Tov ATA stack e yprion template, £161 dGTE Vo pumopeite va KoTaokevalete atoifeg oke-
paiov aplBumv, otoifeg cupPorocelpdv, Kot Yevikd 6toifeg amd otoryeia omotovdnmote TOIOL T. Xv-
UTANPOCTE KATAAANAN TaL TOPpaKdT®, ToL B0 TomobetoeTe o€ éva apyeio e dvopo stackdemo. cpp:

#include <iostream>

;lusing namespace std;

;5| template <typename T>
class stack {
7| public:

5| stack (int size) {... 1}
9| stack (const stack &s) {... 1
|  ~stack () {... 1}
1 const stack & operator = (const stack &s) { .}
12

5| bool empty () {... 1}
4| void push (const T &x) ... 3
5| T pop () {... 2
6| int size () { ... 13
.

5|  friend ostream & operator << (ostream &out, const stack &s) { ... }
19

20| private:

21 e

2|}

H vlomoinon g otoifag pmopel va yivel pe ypron mivoko Kot 6€ ot TNV doknomn dev ypeldletol va
vAomomocete EAEYYXOVG 6TIG LeBOdOVG push kat pop.

[pokepévou va eEréyEete TV vAOTOINGT 0aG, TPLY TNV VIOPAAETE, UTOPEITE VO YPNCLOTOUCETE EVOL
KOPL0 TPAYPOLLLLO GOV TO TAPUKAT®, TO omoio Ba tpochécete 610 TEAOC TOL ap)eiov stackdemo. cpp:

#ifndef CONTEST

>lint main () {

// let’s play with integers...

4| stack<int> s(10);

cout << ”s is empty: " << s << endl;

6| s.push(42);

7 cout << ”s has one element: ” << s << endl;
s|  s.push(17);

9 s.push(34);

0| cout << ”s has more elements: ” << s << endl;
1 cout << "How many? " << s.size() << endl;
2| stack<int> t(5);

13 t.push(7);
4| cout << "t: " << t << endl;
5 t =s;

16| cout << "popping from s: ” << s.pop() << endl;




s.push(8);

stack<int> a(s);

t.push(99);

a.push(77);

cout << ”"s: " << s << endl;

cout << "t: " << t << endl;

cout << "a: " << a << endl;

// now with doubles. ..

stack<double> c(4);

c.push(3.14);

c.push(1.414);

cout << "¢ contains doubles " << ¢ << endl;
// and with characters...

stack<char> k(4);

k.push('$");

cout << "k contains a character " << k << endl;

\}

#endif

Y10 mepiaAilov tov gpyaotnpiov (novice.softlab.ntua.gr), HETAYA®TTIOTE KOl EKTEAEGTE TO

TPOYPALILA GG YPAPOVTAS:

pt99a999@novice$ c++ stackdemo.cpp
File compiled successfully.

3| pt99a999@novice$ run stackdemo.exec

s is empty: []

s has one element: [42]

s has more elements: [42, 17, 34]
How many? 3

t: [7]

popping from s: 34

s: [42, 17, 8]

t: [42, 17, 34, 99]

a: [42, 17, 8, 77]

;¢ contains doubles [3.14, 1.414]

k contains a character [$]

Program finished with status 0
Total CPU time: 0.00 seconds
Total memory: 1004 KB

BeBaiwbeite 611 0 TpdMOg TOV EKTLRAOVETE TG 6TOIPEG Elval AVTOS TOV PAIVETUL GTO TOPATAV® TO-

padetypLo.




