[TIPOIPAMMATIZTIKEZ

TEXNIKEZ 2025-2026

AIDAQOKOVTEC:
Nikoc MNanaconupou, Kao. )
BaagiAng Beokoukng, Kab.
Nikoc Aeovapdoc, En. Kab.
MeTpoc MoTikag, EAIN
Mwpyoc Z10Aacg, EAIM

6/3/2026

> progtech@cslab.ece.ntua.gr

>wTnpng Kokoong, EAIIM V.

Alapaveiec NapoucIacEwWV

oH yA\wooa npoypapuaTtiopgou C++
DAPXEC AVTIKEILEVOOTPEPOUC NpoypaANKATIONOU

nAopeC OEOOUEVWV

MpoypappaTioTIKEG TexvikeS 2026

142



C++

TEMPLATES
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0 MevikoG NpoypauuaTIoNOC
(generic programming)

0 Function templates: npa&eic nou epapuolovTal
o€ (oxedov) onolovonnoTe TUNO OEOOUEVWV

0 Class templates: TUnol 0€dOUEVWV MOU MEPIEXOUV
n e€aptwvTal ano (oxedov) onoiovONnoTE TUMO
OcOOUEVWV
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[eVIKOC NPOYPAUMUATIOHOC
(generic programming)

Function templates: npa&eic nou epapuoloval
o€ (oxedov) onolovonnoTe TUNO OEOOUEVWV

Class templates: Tunor edoUEVWV MOU NEPIEXOUV
n e€aptwvTal ano (oxedov) onoiovONnoTe TUMNO
OcOOUEVWV

MNapadeiypa:
aAyopiBuoc Ta&ivounonc nou epapuoleTal
o€ 0edopEVA DIAPOPETIKWV TUNWV
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Functlon R e S S

---------------

void bubble sort(int n '1nt.a[]) {
for (int i = 0; i < n-1; ++1i)
for (IRE =N =2y eyt o)

....... (QIJ] > a[J+1]) {

|_l
-
(-r
(g
I
()}
.

}
S
CAnE calll SP 42 sl s B a1 NOr
int na = sizeof(a) / sizeof(a[0]);

bubble sort(na, a);
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Functlon i B

void bubble sort(int n ‘strlng al[]) {

for (int i = 0; i < n=i7"¥¥i)
FOor¥ (InEYE a=tn =2 g ten o)
if (alil. > a[3+1]) {
i stringit = a[]j];

-----------------------

a[j] = a[j+1];

------------------------

Estr:l.ng b[] = {"ba", "abec", "aa", "bab"};

------------------------

int nb = sizeof(b) / sizeof(b[0]);
bubble sort(nb, b);
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Functlon N et ark

for (1nt N ) J8 g W n= 1 ++i)
for (e RS T2 k=N~ ] )
........ ( a[J]@a[Jﬂ]) {
— a[J] ’

""E[J]@a[ﬁl] ;

a[j+l] = t;
}
}

0 TMa (oxedov) onoiovdnnote Tuno T,
(PAVTACTEITE TOV 0AV NAPAPETPO
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template <typename T>
void bubble sort(int n, T a[]) {
Eor Nt n=10. "1V Grn Sk E#as)

Eon (InE < GR=" T2 Rk =i — 1)

--------------------------------------------

---------------------------------------------
------------------------------------------------

*

.
------------------------------------------------

0 Anaiteital  operator> (GUyYKpIon)
Kal operator= (avabeon)
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InEraiiaes AR o Sl S AR 3SR Lo s 150 S
int na = sizeof(a) / sizeof(a[0]);
bubble sort(na, a); T A S I

String b [] — { "ba" i 1A abC" } 1A aa" - "bab" } ;
int nb = sizeof(b) / sizeof(b[0]) ;
bubble sort(nb, b); // T = string

0 MNa (oxedov) onolovonnote Tuno T,

(PAVTACTEITE TOV 0AV NAPAPETPO
0 [aTti «oxedov»;
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O

class complex { dnuioupyia

private:
double re, im; ///

--------------------------------------------------------------

i complex (double, double); { // constructors
: complex (const complex &c) ;i

e omp e (NSl i et
~complex () ; // destructor
complex add(complex c) ; // behaviour, exposed

void print (ostream &out) ;
void printN (ostream &out) ;
double norm() ;
double Re() ;

double Im() ;

void setIm(double) ;
yoid setRe(double) : ... . .
: complex& operator=(const complex &yﬁ;
: bool operator>(complex c); :

Efriend ostreamé& operator<<(ostream &out, complex c);

avadeon

etters

oUyKpIoN

// setters eKTUNWON

// overlqgaded
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// --- constructor with 2 parameters
complex: :complex (double r, double i): re(r), im(i) {}

// --- constructor to copy another complex
complex: :complex (const complex &c):
re(c.re), im(c.im) {}

// --- constructor to create a random complex
complex: :complex () {
// srand(time (NULL)) -> run once, not here!;
// Dirty: returns a random between 0 and 99
re = (double) (rand() % 100);
im = (double) (rand() % 100);

// --- destructor
complex: :~complex () ({
cout << "Dying: "; print(cout); } // for studying only
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complex complex: :add(complex c) ({
return complex(re + c.re, im + c.im);

void complex: :print (ostream &out) ({

1A

out~' << 'pe KN EY L TImM KT -

// prints norm, too"
void complex: :printN(ostream &out) ({
OU RS Ee P T ol el S i S B LN e Bl 2

norm() << " -

}
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// —-—-- getters
double complex::Re() {

return re; }

double complex::Im() {

return im; }

// --- setters

void complex: :setRe (double rr) {
e s Ve L o F

void complex: :setIm(double ii) {

im = ii; }
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T e T

// Assignment

complex& complex: :operator=(const complex &y) ({
re = y.re;
im = y.im;
return *this; // Tpéxov avtikreipevo!

}

// Comparison

bool complex: :operator>(complex c) {
return norm() > c.norm() ;

}

// Stream

ostream& operator<<(ostream &out, complex c) {
QUL S (IS ERT e S " R @ Tl el W)l
return out;
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Functlontemplates e s SN

Unsorted random complex numbers
24+251 34.6554
59+59i 83.4386

// needed by the constructor that 48521 70767
// generates random complex numbers  7s:li 112.45
srand (time (NULL) ) ; 22+19i 29.0689

13+1i 13.0384
74+251 78.1089
12+52i 53.3667
494331 59.0762
91+631 110.68

cout << "Unsorted random complex numbers\n'";

complex c[10];

for (int i1i=0; i<10; ++1i) Sorted
C [l] $ prlntN (cout) s 13+1i 13.0384
224191  29.0689
T ReNENEEEELarrairererrersssersrssrssssrsrasrssaseass A 24+251 34.6554
bubble sort (10, c); : 124521 53.3667
' e Lm0 o o 494331 59.0762
48+521 70.7672
cout << "Sorted\n"; 74+251 78.1089
for (int i1i=0; i<10; ++1i) 59+591 83.4386
: . 91+63i 110.68
c[i] .printN(cout) ; 78+811 112.45
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0 Ti Kavel N NapakaTw KAaon;

class askisi2 { Zﬂywon!

private: OV,O”C'TC'!
string p; 2XOAIa!
int s;

public:

askisi2 (const string &P, int d)
p(P), s(d) {}

int get(const string &P) {
if (P == p) return s;
cout << "Nope!" << endl;
exit (0) ;
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0 MuoTIKoI akepalol apiBuoi

class secretInt {

private:

..string password; // password

i int isecretData; // data element to hide
BRBTLET D S oo dor o i S dar i e

secretInt(const string &pwd,; int d)
password (pwd) , secretData(d){}

---------------

(B if (pwd == password) return secretData;
cout << "Wrong password!" << endl;
exit (0) ;
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0 MuOTIKEC OUNBOAOTCEIPEC

class secretStr {
private:
string password;

-------------------

------------------
-------------------

-------------------

string get(const string &pwd) ;
};

-------------------

-------------------

password (pwd) , secretData(d) ({}

string secretStr::get(const string &pwd) {
if (pwd == password) return secretData;
cout << "Wrong password!" << endl;
exit(0) ;
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int main() {
string secretPassw = ''ntuaecedever';
string enteredPassw, secretString;
int secretInteger;

cout << "a secret int: "; cin >> secretlInteger;
cout << "a secret string: "; cin >> secretString;

secretInt sl (secretPassw, secretInteger);
secretStr s2 (secretPassw, secretString);

cout << "password: "; cin >> enteredPassw;

cout << sl.get (enteredPassw) << endl;
cout << s2.get (enteredPassw) << endl;
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0 MuoTiko <o,TIdnnoTE>

template <typename T>
class secret {
private:
string password;
T secretData;
public:
secret (const string &pwd, const T &d):
password (pwd) , secretData(d) {}:

T get(const string &pwd) {

if (pwd == password) return secretData;
cout << "Wrong password!" << endl;
exit(0) ;
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template <typename T>
class secret {

private:
string password;
T secretData;

public:
secret (const string&, const T&); ressarass s TR
IRget (Const Sotranaaiaet S et Sl et Sl OP]UIJOC €KTOG TNG
P e e A e e S e e e e e : KAQONG
template <typename Ta..=""

--------------------------------------------

password (pwd) , secretData(d) {};

----------------------------------

--------------------------------------

if (pwd == password) return secretData;
cout << "Wrong password!" << endl;
exit(0),; }
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int main() {

string secretPassw = ''ntuaecedever';
string enteredPassw, secretString;
int secretInteger;

cout << "a secret int: "; cin >> secretlInteger;
cout << "a secret string: "; cin >> secretString;

-----------------------------------------------------------------------------------------------------------------------------------------

i secret<int> sl (secretPassw, secretlInteger);
i secret<string> s2(secretPassw, secretString);

-----------------------------------------------------------------------------------------------------------------------------------------

cout << '"passwword: "; cin >> enteredPassw;
cout << sl.get (enteredPassw) << endl;
cout << s2.get (enteredPassw) << endl;
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\averitance
g,
o
‘d sjusied

oy

Child

KAHPONOMIKOTHTA
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K)\r] pOVOlJIKOTI’]TCI ; herlta

0 H duvatoTnTa opiopou K)\c'loecov MouU anoKTouvV
(kAnpovopuouv) oAa Ta KAnpodoToulEva
XApAKTNPIOTIKA HIAC N NEPIOCOTEPWV KAACEWV

1 Aev kKAnpodoTouvTal OAa Ta PEAN MIAc KAGonC
» AnAR KAnpovouikoTNTa: Duais mpboamy

-Ap_Tautétntag
Y ] -Enc:

1 kKAaon-yoveag i
-Hp_lévvnong

1 MoAANanAn KAnNpovouIKOTNTA: B

>1 KAAOEIC-YOVEIC / D\

21ouddoTiC Kabnyntrc

-2 X0 -I'vaoukd_Avtikeipevo
‘Etog_Eiocaywyr|g -BaBpida

+lpoaBrikn() +lNpoabrikn()
+Aiaypaeri() +Aiaypaqri()
+Metafolr]_Xtoixeinv() +MetaPBoAr_Ztoixeiwv()
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KAnpovopikotnta

Y ¥ Duoikd Mpoowmo
[ IGXU po EpYG)\EIO -/E\p’_TCIUtétr]tqq
-Emovupo
» Na enekTaon, Nnpoodnkn, i Fevmert
e€e10IkeEUON TNG OOMNC Toaéguns
Kal CUPNEPIPOPAC KAATEWV
» Na enavaypnoiponoinon
2moudaoTrc Kabnyntnic
-2X0Af -'vwotukd_Avtikeipevo
-Etog_Eicaywyrig -Babpida
g +pocBrkn() +Mpoodrjkn()
YnevOupion! +avpoof) +Aaypapi)
, . : +MetafoAr_Xtoixeiwv() +MetafoAr_2toixeiwv()
Open/closed design principle

» A class should be open for extension
and closed for modification.

» Classes should be written in a way that it is ready for adopting/adding
new features but "not interested" in any modification.
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Zwvtavog opyaviopog

| is-a

O| ©OnAactikd Wapl

EEEIOIKEUNEVEC

KAQOEIC /J T ZF

KANPOVOpQUV Achgin déhava AvBpariog Aprotba Méotpopa Tomoipa | KABE KAGON
T ' nou
XaPaKTNPIPTIKG f ’\ KANpOVopEiTal
TWV YOVE eival
TOUC Epyalopevog Tuvtaglouxog VEVIK ' £pN ano

auTi| Mou TNV

/ ? POVOWEI

KAI‘I povo I_I I KanTa Exkmaibeutikoc Mpoypappauotric
EEcidikeuon ?

Fevikeuon (is-a)

Adokahog
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0 ...J€00 POVTEAOMNOINONC TOU MEDIOU EVOC

npoBANUATOC:

» KaAUTepn napaoTaon 1I010TATWV Kal 1Epapxiov
Ta&ivounong

s AuvaToTnTa ano@uync N £ykaipou evToniouou
o@aAuaTwv oxediaong

» Ano@uyn "dnuioupyikwv" AUCEWV 01 ornoisc Ba
£XOUV ENINTWOEIC ApPYOTEPA
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0 ...NPOYPAUUATIOTIKO EPYAAEIO:

» Enavaxpnoiponoinon £roipou kwdika d1kou
Lac N Kai TpiTwv

1 2uyypagn veou kwdika yia
enavaypnoiponoinon

1 KaAutepn kaTtavonon kwdika
» MapaywyikoTnTa - KAAUTEPN NOIOTNTA KWOIKA
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0 dIAoco®ia enavaxpnaoionoinong
nnyaiou kwdika

1 Evowpatwon ouoTaTikwy nnyaiou
kwdlka, ano pia "BiAIodBNKN"

1 EpynAouTiopoc Tne "BiBAIoONkNC"

1 2UCOWPEUCN TWV dIopBWCEWV
BeATIWOEWV YIa HEANOVTIKN XpNon

MpoypappaTioTIKEG TexvikeS 2026 ‘
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0 Enavaxpnoigonoinon nnyaiou kwoika

1 O1 OnNAwoeIC Twv Nediwv Kal Twv JEBOdwV
EavaypnaoipgonolouvTal, Xwpic va xpeialerail va
enavaAngpoouv

1 O KWOIKAC UNOPEl va £XEI KATAOKEUAOTEI O€
Kanolo aAAo pyo

YnevOupion!
Apxn Tn¢ povadikng euduvnc (Single Responsibility Principle)
s Mia kKAGon npenel va kavel woTa KATl, YIa TO Oroio va (pePEl TNV
anoOKAEIOTIKN €UBUVN YECA O€ £va NPOyPauua
s AnAadn va pnv enavaiappaveral Kwdikac, OTav auTo YNopei va
anopeuxOei
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e s il il i S e e N

0 Mo "ogixtn" oxediaon
0 Oplopoc koivng olenagpnc (interface) nou

poipalovTal NEPICCOTEPEC KAATEIC

1 Mnxaviopoc yevikeuonc

1 XproIJO GTOUC apnpnHEVOUC TUMOUC

dedopevwv (ATA)
0 Aienan (interface)
1 "2ZUPBOAAI0” enikoIvwviac PE ToV €€w KOOWO

1 M€B0od0I HEOW TWV OMNOIWV N KAAoN
XPNOILOMNOIEITAl

MpoypappaTioTIKEG TexvikeS 2026

172



class [6vopa] {

public:
MeAN opaTda €vTOC KAl EKTOC TNC KAAONC

private: // default!
MeAN opaTta pYeoa oTnv KAAon Kai o€ (PIAEC OUVAPTNOEIC
Kal KAQOEIC

protected:
MeAn opata Peoa oTnv KAAon, o€ PIAEC GUVAPTNOEIC

Kal KAAOEIC Kal o€ KAQOEIC MOU Ta KANPOVOUOUV
(kAaoeic-naidia)

};
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Tun0| K)\npovoulKOTnTaq

O

e e

public: H kAaon-naidi K)\npovoua Ta publlc Kal
protected peAn TnNG kAaonc-yovea wg public kai
protected peAn, avrioToixa, 1oxvel To "is-a"
protected: H kA\aon-naidi kAnpovopei Ta public
kal protected peAn TNC KAAONC-yovea wg
protected peAn, dev 1oxuel TO "is-a"

private: H k\aon-naidi kAnpovopei Ta public kai
protected peAn Tng kKAGonc-yovea wg private
ueAn, dev 1oxuel To "is-a"

Ta private ueAn AEN kAnpovopouvTal
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class parent class

{
public:
... Mpoooxn: Apopa TRV
protected: ; KM‘IPOV?I-"KéTﬂTCl{
OXI TV OPATOTNTA HEAWV TNG
private: ~ kAaong!
public, protected,
}; private

class child class ::access modifier parent class
{ L.

public:

protected:

private:

Iy
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class myRectangle ({
private:

double a, b;
public:

myRectangle() ; /// //i
myRectangle (double, double)/

double A() ; P
double B() ;

void setA (double) ;

void setB (double) ;

double perimeter() ;

double area() ;

void print (ostreamg) ;

MpoypapuaTIOTIKEC TeXVIKEG 2026 176



class myRectangle ({ // The parent-class
protected:

double a, b;
public:
myRectangle() : a(0), b(0) {}
myRectangle (double A, double B) : a(A), b(B) {}
double A() { return a; }
double B() { return b; }
void setA(double 2) { a = A4; }
void setB(double B) { b = B; }

double perimeter () { return 2* (a+b); }
double area() { return a*b; }
void print (ostream &out ) {
out << a << " by " << b << ": a=" <L area();

out << " p=" << perimeter () << endl;
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int main() {

myRectangle r;
r.print(cout) ;
myRectangle s(2,3);
s.print (cout) ;
r.setA(3);
r.setB(4);

r.print (cout) ;
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class myCuboid ({ re-use --

private:
double a, b, [€}
public:

double A(); double B(): [NIINEE °

void setA (double) ; ‘ is-3
void setB (double) ;
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class myRectangle {

Aok KANPOVOUNUEVA
protected: '

double a, b; enmokialovta
public:

EMIOKIAOPEVA
myRectangle()

myRectangle (double,double) ;

double A() ; class myCuboid : public myRectangle ({
double B() ; protected:
void setA (double) ; double c;
void setB(double) ; public:
double perimeter() ; myCuboid () ;
double area() ; myCuboid (double,double,double) ;
void print (ostreams) ; double perimeter() ;
% double area() ;

double volume () ;
double C() ;
void setC (double) ;

| void print (ostreamé) ;
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r]pvoplc')a - constructors

0 KataokeuaoTec (constructors)

myRectangle: :myRectangle() : a(0), b(0) {}
T default constructor kAdonc-yovea

myCuboid: :myCuboid() : c(0) {}

default constructor kAaonc-naidi

myCuboid c;
c.print(cout) ; //a=0, b=0, c=0, area=0, perimeter=0, volume=0
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r]pvoplc')a - constructors

0 KataokeuaoTec (constructors)

myRectangle: :myRectangle (double A, double B) : a(A), b(B) {}

T constructor kAGonc-yovea
myCuboid: :myCuboid (double A, double B, double C) constructor
: myRectangle (A, B), c(C) {} kAaong-naidi

myCuboid c¢(1,2, 3);
c.print (cout) ;
//a=1l, b=2, c=3, area=22, perimeter=24, volume=6
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Subtyping

myCuboid c (2, 3
c.print (cout) ;

myRectangle *mr
mr->print (cout)

Tl )i

= &cC;

: // T

MpoypappaTioTIKEG TexvikeS 2026
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KAHPONOMIKOTHTA (ouvéxeia)
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kAnpovopikotTnTa

0 H kAaon Rectangle Rectangle

class Rectangle {

protected:
double a, b; =
public:

perimeter()

Rectangle () ; b
Rectangle (double A, double B);

double A() ;
double B() ;
void setA(double A) ;
void setB(double B) ;

double perimeter () ;
double area() ;

void print(ostream &out);

friend ostream& operator<<(ostream &out, Rectangle r);
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kAnpovopikotTnTa

0 H kAaon Rectangle “
class Rectangle { // The parent-class perimeter()
protected:

public:

s

double a, b;

Rectangle() : a(0), b(0) {}

Rectangle (double A, double B) : a(A), b(B) {}
double A() { return a; }

double B() { return b; }

void setA(double A) { a = A; }

int main () {
Rectangle r (3, 10);
r.print (cout) ;

void setB(double B) { b = B; } r.setA (15) ;
double perimeter () { return 2*(a+b); } r.print (cout) ;
double area() { return a*b; } }

void print (ostream &out) {out << "[a=" << a
<< " b=" << b << " a=" << area()
<< " p=" << perimeter() << "]\n";}
friend ostream& operator<<(ostream &out, Rectangle r) ({
out << "[a=" << r.a << " b=" << r.b << " a="
<< r.area() << " p=" << r.perimeter () << "]1";
return out; }

[a=3 b=10 a=30 p=26]
[a=15 b=10 a=150 p=50]
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o P

0 H khaon Formatting Eontatelne
lineColor,
class Formatting {

protected: setColor()
int lineWidth;
string lineColor;
public:
Formatting() ;
Formatting (int W, string C);

setWidth()

void setColor(string c);
void setWidth (int w) ;
friend ostream& operator<<(ostream &out, Formatting d);
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W T el

0 H kAaon Formatting Formatting

lineColor,
lineWidth

class Formatting ({

protected: setColor()
int lineWidth;
string lineColor;

public:
Formatting () : lineWidth(0) , lineColor ("transparent") ({}
Formatting (int W, string C): lineWidth (W), lineColor(C) ({}

setWidth()

void setColor (string c) { lineColor = c; }
void setWidth (int w) { lineWidth = w; }

friend ostreamé& operator<<(ostream &out, Formatting d) {
out << "[color="<<d.lineColor<<" width="<< d.lineWidth<<"]";

return out;
} int main () {

Formatting f1 (1, "blue");
cout << fl1l << endl;

[color=blue width=1] fl.setColor("red") ;
[color=red width=1] cout << f1; }
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[ MIG KAdO-n K)\r]pOVOIJEi Formatting

Y Y lineColor,
ano NEPICOOTEPEC

setColor()

setWidth()

niceRectangle

class niceRectangle : public Formatting, public Rectangle {
public:

niceRectangle() ;

niceRectangle (double, double, int, string);

void print (ostream &out ) ;

friend ostream& operator << (ostreamé&, niceRectangle) ;

}.7
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e e o
Rectangle
1 v #a : double
O o] aon NPOVOUEI #b | double
Y . = +Rectangle()
Formatting +Rectangle(A : double, B : double)
G I-IO HEPIOGOTEPEC #lineWidth : int +A() : double
#lineColor : string +B() : double
+Formatting() +setA(A : double) : void
+Formatting(W : int, C : string) +setB(B : double) : void
+setColor(c : string) : void +perimeter() : double
+setWidth(w : int) : void +area() : double
+print(out : ostream&) : void +print(out : ostream&) : void
niceRectangle

+niceRectangle()
+niceRectangle(A : double, B : double, W : int, C : string)
+print(out : ostream&) : void

class niceRectangle : public Formatting, public Rectangle {
public:

niceRectangle() ;

niceRectangle (double, double, int, string);

void print (ostream &out ) ;

friend ostream& operator << (ostreamé&, niceRectangle) ;
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class niceRectangle : public Formatting, public Rectangle {
public:
niceRectangle () : Rectangle (), Formatting() {}

KAnpovopikoTnTa

niceRect- _,ie(double A, double B, int W, string C):
KAAGN TwV constructors Twv Rectangle (A, B), Formatting (W, C) ({}
KAQOEWV - YOVEWV
void print (ostream &out ) {
out X<V (Rr) W< EaR<< T Dy <<BBR< <t e ar="1
<< area() << ", per=" << perimeter ()
<< ", linecol=" << 1lineColor << ", linewidth="

<< lineWidth << endl;

Ano Rectangle

Ano Formatting

friend ostreamé& operator<<(ostream &out, niceRectangle NR)
NR.print (out); return out;

}
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o

niceRectangle nr;
nr.print(cout); (nr) © by @: ar=0, per=0, linecol=transparent, linewidth=0

niceRectangle nr2(2, 3, 1, "blue");
nr2.print(cout); (nr) 2 by 3: ar=6, per=10, linecol=blue, linewidth=1

cout<<" (nr2) area= "<<nr2.area()<<endl; (nr2) area= 6

nr2.setA(3) ;
cout<<" (nr2) per="<<nr2.perimeter ()<<endl; (nr2) per=12

Rectangle *rr = &nr2; // ? [a=3 b=3 ar=9 per=12]
rr->print() ;

Formatting *ff = &nr2; // ? [color=blue width=1]
ff->print() ;
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EI7/ '
class Base Okig
QWNW

AvTIKEIPEVA TNG

int a; - B Base BAEnouv auTd

void f(int x); e
void f (double x) ;
int g(double x);

};

class Derived : public Base {

AvTIKEiPEVA TNC

double a;
:|.n’.c SAE R e Derived BAenouv auTta
void £();

i
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_Eniokiaon pebodwv

class Person {

protected: Aev peTaBaAAel TO AQVTIKEIMEVO
string name;

public:

void print()(const™ cout << "a person called "
<< name << " sleeps\n"; }

e

class Student : public Person {
private:
string enrolledlIn;
public:
void print() const { cout << "a student called "

<< name << " reads about " << enrolledIn << "\n";

e
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I'IIOiCII’] su)v

T

L] L}
0 OAOKANpN N KAaon Person
class Person {
public:
Person () : name ("John Doe") {} // constructors
Person (const string &newname): name (newname) {}
string Name() { return name; } // getter
void setName (const string &newname) { name = newname;} // setter
virtual void print () const {
cout << "person " << name << " sleeps\n";

} // behaviour

protected:
string name;

i
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'Eniokiaon peBodwv:

E

0 OAOKANpN N kAaon Student

class Student : public Person {

public:
Student () : Person(), enrolledIn("maths") {}

Student (const string &newname, const string whatStudies):
Person (newname) , enrolledIn (whatStudies) ({}

void print () const override { cout << "student " << name
<< " studies " << enrolledIn << "\n";

}

protected:
string enrolledIn;

I
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PP

Eniokiaon

e

Person p, *pp;

Student s;

p.print(); // person John Doe sleeps

s.print(); // student John Doe reads about maths

PP = &p;
pp->print(); // person John Doe sleeps
PP = &s;
pp->print () ; // person John Doe sleeps
Person p Person
pin( o

+Person(inout newname : const string&)
+Name() : string

+setName(inout newname : const string&) : void
+print() : void

Student S
\ Person ?

+print() : void

i print() Student
#enrolledIn
prlnt() +Student()
+Student(inout newname : const string&, inout whatStudies : const string)
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Eikovikeg peBodol

class Person {
protected:

string name;
pubi e’

virtual void print () const {
cout << "person " << name << " sleeps\n";}

e

class Student : public Person {

private:
string enrolledlIn;

public:
void print() const override{ cout << "student "

<< name << " reads about " << enrolledIn << "\n"; }
I
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Person p, *pp;

Student
p.print (
s.print (

PP = &p;

pp->print();

PP = &s;

pp->print () ; // student John Doe reads about maths

S;

); // person John Doe sleeps
); // student John Doe reads about maths

Person
print()

Eikovikeg peBodol

P

S

o

Student

Person
S print()

// person John Doe sleeps

override

print() <
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