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>UVTOMN enavainyn

OBJECT-ORIENTED
THINKING & PROGRAMMING
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Eioaywyn oTo object-orientation

e

Anpioupyia, AiaBeon, MeTaBoAn,
Source code file Aiaypa@n, YAonoinon npagewv

(physical container) .7

int c_add(a, b)
{... }

int c_make() void c_print(x)

{... } {... }

int main() _
{... } Logical structural

elements (functions)
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Elcray(oyn oTO obJect orlentatlon

e e T e e R )

+ KAaoeic: opi{opevec ano Tov xpnoTn 60|Jéq, Ol
OMOIEC MEPIEXOUV
o IdI0TNTEC (NEdiq, fields, attributes)

o ZUUNEPIPOpPA (HEBOdOUC, methods, member
functions)

+ O1 kKAdoeIC €ivat:
o [poypappuaTIoTIKO EPYAAEIO

o EpyaAcio povrehonoinong dedopevwy Kal TNG
OUUNEPIPOPAC TOUC
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¢ Opiopoc Twv dedopevwy ano To Nedio Tou
npoBAnuaroc ("ekpwvnon!")

¢ OpIoPOC ouvapTnNoEWV nou dexovTal we
napapeTpouc Ta 6eO0UEVA NOU OpioTNKAV

¢ Xpnon TWV ouvapTnoOEwV

readComplex (x) polygonArea (p)

printComplex (c) createPolygon (p)
T printPolygon (p)

Kakn npakTikn,
aA\a eniTpeneTal!

typedef complex.. {
typedef polygon..
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+ Data abstraction:
OpIouOC KaBe TUNOU OEDOUEVWY OTO NESIO TOU
npoBANUATOC WC Mia KAAoN, NOU MEPIEXEI
o TNV NEPIYpa®n Twv dcdouevwy [nedid]
e TIC CUVAPTNOEIC Mou Ta XelpifovTtal [peBodoI]
¢ Anuioupyia kai Xpnon avTIKEIJEVWV

class complex class polygon

typedef complex.. typedef polygon..

.
X
polygonArea (p)

readComplex(x)“’— * npoooxn!

unapyel aoTepdxi! printPolygon (p)

printComplex (c)
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Khdogic-opohoyid. 0

-— e

¢ Mn-avTIKEINEVOOTPEPEIC TUMOI: TUNOC -> HETABANTN
e int i [MeraBAnTn TUNOU int]

e Point pl [peraBAntn Tunou Point (struct nou opioTnke
ano Tov NPOoyPaupaTioTn Kal €ival veoc TUnoc)]

¢ KA\aoeic: KAaon -> avrikeipevo (object)

o 'Onwc opifoupe PeTABANTEC EVOC TUMOU,
ONUIoUPYOUE AVTIKEIYEVA LIaC KAQonG nou
nepiexouv dedopeva (nedia, karaoraon) Kal
ouvapTnoeic (HEB0d0oUC, CUHNNEPIPOPa)

¢ Object-oriented programming =
AVTIKEINEVOOTPEPNC NPOYPANHATIONOC
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Logical

//data visible in class and possibly outside Contalner
[type] varl, [type] var2, ...
[data structl], [data struct2]

Data within the
JEtyp;:‘] functionl(params) I‘ESponSibiIity
of the logical

{ // functionl body container (fields)

data visible only in functionl

I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I

} I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

[type] function2(params) Logical structural
(0

elements that do
{ // function2 body Something:
data visible only in function2 (fu'neﬁ'eﬂs methOdS)
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Eloaywyr oTo object-orientation

- ~ S = T e =

//data visible in class and possibly outside class m
[type] vari, [type] var2, ... ‘”y;”l”a‘§§MaM’we’

[data structl], [data struct2] //data visible in class and possibly outside
[type] vari, [type] var2, ...

[type] functioni(params) //data visible in class and possibly outsid [data structl], [data struct2]

floooly [type] vari, [type] var2, ...

{ // functionl body [data structl], [data struct2] [type] functioni(params)
500
data visible only in functionil

[type] functionl(params)
} . { // functionl body

{...}
{ // functionl body data visible only in functioni

data visible only in functioni ¥

[type] function2(params)
{...} }

{ // function2 body [type] function2(params)
{...}

data visible only in function2 [type] function2(params)
i

{ // function2 body
data visible only in function2

{ // function2 body

data visible only in function2
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class [6vopa] { ©a enaveNBoupe, oTn oculTNoN NEPI
; KANPOVOUIKOTNTAC
public:

Nedia/pné6odoL opatd evidg Kol €KTOC TG KAAONC

private: // default!
Nedia/pébodoL opatd pdévo péoca otnv KAAOQ

protected:

Nedia/péOodoL opatd péca oTnv KAAON KAL OTLC
KAdoeL¢-nmoLd L&

} s Access public protected private
Same class yes yes yes
Derived classes yes yes no
Outside classes yes no no
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¢iAocopia (object-oriented)

o aPaipeon dedopevwy / anokpuwn
NANPOPOPIWV

o evOuAakwon (encapsulation) = nedia kai
LEBOOOI HECA OTA AVTIKEIYEVA

e MEPIOCCOTEPA OTNV NOPEIA

+ AkoAouBei napadeiypa
o MavtewTe: piyadikoi apiBuoi
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¢ ExTelouvTal autopaTa Pe Tn OnAwon evoc
AVTIKEIUEVOU

¢ Exouv navra To ovoua TnG KAAong
¢ AEN €xouv TUMO

¢ Mnopei va sival NEpIcoOTEPOI TOU £VOC, AAN
NPENEl va £xouv OIAMOPETIKN AiOTa NAPANETPWV
(signature)

MpoypauuaTIoTIKEG TeXVIKEC 2022 12



+ KalouvTal OTav kaTaoTpEPOVTAl TA AVTIKEIUEVA
(anodeopeveTal N PUVAUN TOUC)

+ KaBe kAaon €xel povo evav destructor

class complex {
public:

~complex () {
cout << "a complex number dies... :-("
<< endl;
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_KaAn npakrikn: peBodol getters / setters

Ly s

¢ H opatotTnTa TwV peEAwV Piac kKAaonc ano £Ew
NPENEl va €ival n eVvTeEAwC anapaitnTn:

o OpIopOC avTikeEIuevwy (constructors)

o Anodoon/avayvwaon TIHwV og/ano nedia
(setters/getters)

o YNNPEOIEC TNC KAAONC NPOC Ta £EW

¢ Me Baon auta (yevikn "ypapun™):
o 'OAa Ta peAn piac kAaonc dnAwvovTal private
o Mebodol getters, setters kal unnpeoiec
dnAwvovTal public

MpoypauuaTIoTIKEG TeXVIKEC 2022 14



_KaAn npakTikn: getters

= == - — R

¢ Mia pebodoc "getter" emoTpePel:

o TNV TIMN €vOC NEDIOU N £VA AVTIKEIPUEVO TOU
TUNOU TOU nediou

o To anoTeAeopa evoc unoAoyiopou (private
LEBOOOU TNC KAAONC) NOU EKTEAEITAI EVTOC

+ KaAn 10¢a:
uia peBoodoc getter AEN npenel va spgavidel
output oTnv 0Bovn
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¢ Mia pebodoc "setter":

e 2UVNOBWC €ival TUNOU void, EKTOC av NPENEl va
ENIOTPEYEI TO ANOTEAEOUA TNG EKTEAEONC TNC

o AIVEI TIC TINEC NOU OEXETAI WC NAPAUETPOUC,
oTa avtioToixa nedia TG KAaong

o [poKaAei TNV eKTEAEON OAWV TWV HEBODWV
nou unoAoyidouv TIUEC eEapTnUEVWY NESIWV
(av unapyouv), woTe OAa Ta nedia va £XouV
OWOTEC (=0UVENEIC) TIUEC
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apaéslypa getters / setters :

class line

float x1,yl,x2,y2,1en line myl:l.ne (0101111) ’

@ (e s 2l Sl i V)] cout << myline.LEN(),; // 1.4142
x1=X1; yl=Y1;
x2=X2; y2=Y2;
calclen() ;
} myline.setX1l (-1);
void setXl (float X1) { myline.setY¥Yl (-1);
x1 = X1; cout << myline.LEN(); // 2.8284

calclen(); }

setter
// same for setYl...

cout << myline.X1() << "\n";

float X1() { cout << myline.Y1() << "\n";

return x1; }
return yl; }

H guBuvn TNC CUVENEIAG TWV TIHWV TOV

// same for X2,Y2,len... 5 : A :
nediwvV Tou AQVTIKEIHEVOU AVNKEI oTRV KACIO'I]!

sl Gl ) MpoypauuaTIoTIKEG TeXVIKEC 2022 17



* Yneppoptwon (overloading) TeAeoTwv: + Kai <<

class complex {
public:
complex (double r = 0.0, double 1 = 0.0);
friend complex operator+ (complex cl,
complex c2);
friend ostreamé& operator<<(ostream &out,
complex c) ;
private:
double re, im;

-

MpoypauuaTIoTIKEG TeXVIKEC 2022
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complex operator+ (complex cl, complex c2) {
return complex(cl.re + c2.re,
cl.im + c2.im);

}

ostream& operator<< (ostream &out,
complex c) {
out <<:¢c . re << "#+" << '¢c.im << 31"
return out;

}

int main() {
complex cl(3, 4), c2(1, 2);
complex ¢ = cl + c2;
cout << ¢ << endl;

}
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+ Kai oTic duo nepINTWOEIC N Xpnon &ivai idia:
cl + c2

¢ 2TnV NepinTwon #1 To avTiKeiyevo el €ival auTto
yla TO onoio KaAsital n peBodocg kal To ¢2 €ival n
NApAUETPOC

¢ 2TnV NepinTwon #2 kal Ta dUo avTIKEIPeva Eival
napaueTpol (NPOKEITAl YIa ouvapTnon, ox! Yid
1EB0OO)
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‘MéeBodol kal QiAeg ouvaptnoelg  (iv)

¢ O TEAEOTNC EKTUNWONG OUWG UMOPEI VA
uAonoinBsi povo w¢ piAn cuvaptnon (yiati;)

class complex {
public:

friend ostream& operator<<(ostream &out,
const complex &x) {
out /<€ X re &< ikl gt <K
return out;
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¢ Mg xprion unepeopT®Wong
¢ KolvOc KaTaokeuaoTnG

complex (double r, double i) {
re = r; im = 1i;

}
n 1ooduvapa:

complex (double r, double 1i):
re(r), im(1i) {}

H TeAeuTaia popen diaxwpilel TNV apxikonoinon
TwV NeOIWV TOU AVTIKEIEVOU anoO AAAEC EVTOAEC.
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¢ Default constructor
complex() { re = im = 0; }

n 1coduvaya:
complex(): re(0), im(0) {}

KaTaokeuaoTnc Xwpic NapaPeTpouc, KaAsiTal
auToONaTa OTAV EXOUUE Mn.X.

complex c;

Av 0gv opIoTei GANOC KATAOKEUAOTNC VIa Wia
kAaon, n C++ opilel autoparta evav default
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¢ Copy constructor

complex (const complex &c) {
re = Ccorer am = C.im;

}

n 1ooduvaya:

complex (const complex &c):
re(c.re), im(c.im) {}

KaAeiTal autopaTa oTav XOULE Mn.X.

complex cl(c);
complex c2 = c;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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C++

TEMPLATES

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ [evikOC NpoypauuaTIoNOC
(generic programming)

¢ Function templates: npa&eic nou epapuolovTal
o€ (oxedov) onolovOnnoTe TUNO OEdONEVWV

¢ Class templates: Tunol 6edopPEvVWV NMoOU NEPIEXOUV
n e€aptwvTal ano (oxedov) onoiovOnnoTe TUMO
OedOEVWV
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¢ [evikOC NpoypauuaTIoNOC
(generic programming)

¢ Function templates: npa&eic nou epapuolovTal
o€ (oxedov) onolovOnnoTe TUNO OEdONEVWV

¢ Class templates: Tunor 6edopPEvVWV NoOU NEPIEXOUV
N e€aptwvTal ano (oxedov) onoiovONnoTe TUMNO
OedOEVWV

¢ MNapadeiypua:
aAyopiBuoc Ta&ivounoncg nou epappoleTal
o€ Oedopeva dIaPOoPETIKWV TUNWV

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Functlon templates SRl

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

for (int i = 0; i < n= 1 ++i)
for (ant .= n—2;: 73:2=71; =)
....... -{alll > al3+l]) {

=
-
ct
o’
I
(V)]
.

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

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

 intBpl = o d778 3,873 1.9,
int na = sizeof(a) / sizeof(a[0]):;
bubble sort(na, a);

MpoypauuaTIoTIKEG TeXVIKEC 2022

28



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

for (int 1 = 0; i < n-1; ++1)
for (inpt 7 .=n-2: 3.>=/i; ~~7)
if (alil. > al[J+1])
- SLIIng L = 2t )
a[j] = a[j+1];
a[j+l] = t;

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

: stringibl] = {"Pa’ iEabal, “da!, Ibabl

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

int nb = sizeof(b) / sizeof(b[0]):;
bubble sort(nb, b);

MpoypauuaTIoTIKEG TeXVIKEC 2022
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for (int 4. = 0; 3 - < n-1; #++1)
for: (Ant J = n-2; 1 2= 31; ir~3})
if (alil(>alj+1]) {
= aljl-
a[i1(®alj+1];

a[j+1] = t;

}
}

¢ a (oxedov) onoiovonnote Tuno T,
(PAVTACTEITE TOV OAV NAPAUETPO

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Functlon templates S

template <typename T>
void bubble sort(int n, T a[]) {
for (int 4. = 0. 1 <. n—-1: ++1)
for: (ant 3 = n-2; 3 >= 31, :~=7)

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

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

. 0
------------------------------------------------

¢ Anaiteital  operator> (CUYKPION)
Kal operator= (avabeon)

MpoypauuaTIoTIKEG TeXVIKEC 2022
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ink all= 142, ] 4 38 2 1:+0 T
int na = sizeof(a) / sizeof(a[0]):
bubble sort(na, a); 1) P= ank

string b[] = {"ba", "abec", "aa", "bab"};
int nb = sizeof(b) / sizeof (b[0]) ;
bubble sort(nb, b); // T = string

¢ Na (oxedov) onolovdnnote TUNo T,

(PAVTACTEITE TOV 0AV NAPAPETPO
¢ laTi «oxedovs;
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Class complex, oupnAnpwpevn

¢ class complex { dnuioupyia
private:
double re, im; ///
PURIAG  el ial aa
: complex (double, double) ; ; // constructors

Ecomplex(const complex &c) ;:

u
-------------------------------------------------------------

~complex() // destructor

complex add(complex c) ; // behaviour, exposed
void print (ostream &out) ;
void printN (ostream &out) ;
double norm() ;

double Re() ; etters
double Im() ;

void setIm(double) ;
NXQEQhéﬁﬁﬁﬁlgggblﬁ) .........................................

: complex& operator=(const complex &y)
bool operator> (complex c) ;

avabeon

oUYKpIoN

// setters eKTUNWON
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Class complex, oupnAnpwpevn

// --- 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) ({

"w

out << ' re << " <Qiim << 'y -

// prints norm, too"
void complex: :printN(ostream &out) ({
QUL <L Pe << Uglha g Tym ey Tl g

norm() << " A5

}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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T e

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

return re; }
double complex: :Im() {

return im; }

// --- setters
void complex: :setRe (double rr) {

re.= r¥r: }
void complex: :setIm(double 1ii) ({

im = ii; }

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Class complex, oupnAnpwpevn

// Assignment

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

}

// Comparison

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

// Stream
ostream& operator<<(ostream &out, complex c) {
ont 'S K e EE K e L o g e e N 3 )

return out;,

}
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Functlon templates G e e

Unsorted random complex numbers
24+251 34.6554

59+591i 83.4386
// needed by the constructor that 48521 70.7672

// generates random complex numbers  78+8li 112.45

; 22+19i  29.0689
srand (time (NULL) ) ; 13+1i 13.0384

74+251 78.1089
12+521 53.3667
49+331 59.0762
91+631 110.68

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

complex c[10];

for (int i=0; i<10; ++1i) Sorted
c[i] .printN (cout) ; 13+11 13.0384
22+191 29.0689
...................................................... . 24+251 34.6554
bubble i soxkt (10,0 ) : 12452  53.3667
om0 L A, L ] A 0\ 1 A o 49+331 59.0762
48+521i 70.7672
cout << "Sorted\n"; 74+25i 78.1089
for (int i=0; i<10; ++i) 59+591 83.4386
; : 91+63i 110.68
c[i] .printN (cout) ; 784811 112,45
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¢ T1 kavel N napakatw KAaon;

class askisi2 { 2Toixion!

private: OV,O“GTC'!
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) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ MuorTikol akepaiol apibuol

class secretInt {

private:

..string password; // password

i int secretData; // data element to hide
publi@i  ti. G L

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

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

cout << "Wrong password!" << endl;
exit (0) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ MuorTikec oupBoAoOEIpEC

class secretStr {
private:
string password;

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

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

string get(const string &pwd) ;
};

secretStr: :secretStr (const string &pwd,

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

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

password (pwd) , secretData(d) {}

string secretStr::get(const string &pwd) {
if (pwd == password) return secretData;
cout << "Wrong password!" << endl;
exit(0) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Classiemplates: s .=« - 0 = ()

int main() {

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

cout << "a secret int: "; c¢in >> secretlInteger;
cout << "a secret string: "; cin >> secretString;
cout << '"passw: "; cin >> enteredPassw;

secretInt sl (secretPassw, secretlInteger) ;
cout << sl.get (enteredPassw) ;

secretStr s2 (secretPassw, secretString);
cout << s2.get (enteredPassw) ;

MpoypaupaTIoTIKEG TeXVIKEG 2022
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Sssfemplates o s 0

e e

¢ MuoTikO <o,TIONNOTE>

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&); R ;
T get(const stringé) ; OP'WIJOC EKTOG NG  :
S L R L : KAAONG
template <typename Ta..="

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

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

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

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

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

MpoypauuaTIoTIKEG TeXVIKEC 2022

44



int main() {

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

cout << "a secret int: "; cin >> secretInteger;
cout << "a secret string: "; cin >> secretString;
cout << '"passw: "; cin >> enteredPassw;

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

secret<int> sl (secretPassw, secretlInteger);
cout << sl.get (enteredPassw) ;

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

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

secret<string> s2 (secretPassw, secretString);
cout << s2.get (enteredPassw) ;

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

MpoypauuaTIoTIKEG TeXVIKEC 2022

45



int main() {

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

cout << "a secret int: "; c¢in >> secretlInteger;
cout << "a secret string: "; cin >> secretString;
cout << '"passw: "; cin >> enteredPassw;

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

secretInt sl (secretPassw, secretlInteger) ;
cout << sl.get (enteredPassw) ;

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

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

secretStr s2 (secretPassw, secretString);
cout << s2.get (enteredPassw) ;

----------------------------------------------------------------------------------------------------------------------------------------
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| K)\n povoLl KOTI’]TCI (|n herlta

¢ H duvaTtoTtnTa opiopou K)\c':loao)v MOU anoKTouV
(kAnpovououv) oAa Ta KAnpodoToupEva
XApAKTNPIOTIKA HIAc N NEPIOCOTEPWY KAAOEWV

o Acv kKAnpodoTouvTal OAa Ta PEAN piag kKAaong

o ANAN KAnNpovopIkoTNTA:
1 kAaon-yoveac

o [MOAANanAn kKANPoOvouIKOTNTA:

>1 KAAOEIG-YOVEIC

Puoikd mpdowTo

-Ap_Tautdtntag
-Endvupo
-Ovopa
-Hp_lévvnong
-AigtBuvon
-TnAépwvo

;

o

2moudaoTig

Kabnyntrig

-2 X0
“Etoq_Eicaywyrig

-I'vwoukd_Avtikeipevo

-Babpida

+lNpocbrikn()
+Aiaypaqri()
+MetafoAr_Ztoixeiwv()

+lNpoabrikn()
+Aiaypaqri()
+Metafolr_Ztoixeiwv()
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¢ Ioyupo epyakeio
o [l0 eneEkTAON, NPOCONKN,
e€e1dikeuon TNG OOUNG
Kal OUPNEPIPOPAC KAAGEWV
o 10 enavayxpnoiponoinon

YnevOupion!
Open/closed design principle

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

Duoikd mMpdowo

-Endvupo
-Ovopa

-Ap_Tautdtntag

-Hp_lévvnong
-AiebBuvon
-ThAégpwvo

i

i

2moudaotiig Kabnyntrc
-2 X0 -f'vwotukd_Avtkeipyevo
Etoq_Eicaywyrg -Babpida
+lMpoabrikn() +lMpoabrikn()
+Aiaypaeri() *+Aiaypaeri()

+MetaBoAr_Ztoixeiwv()

+MetafoAr_Ztoixeiwv()

o 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| ©OnAactkd Wapi

EEEIOIKEUNEVEC

KAQOEIC /<] T Zr D\
KAnpPovoua@uv

Aehgivi ®ddAaiva AvBpwrrog ApkoUda Méotpopa Toimoupa K : € K)\do-r]
i : nou
XapaKTNPIBTIKA /4 D\ KAnpovopeiTal
TWV YOVE gival
TOU q Epyalduevoc 2uvta&iouxoc Y€V|K v Epn an 6

auTni rnou Tnv

/] ZF POVOLEI

KA“ povo IJ I KanTu Exkmaibeutikdc INpoypapuatiotic
E€eidikeuon jﬁ

Fevikeuon (is-a)

Adokalog
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_H kAnpovopIkoTnTa 0G...

-, , 5 — = e R . =

¢ ...JECO povTeAonoinonc Tou Nediou eVOC

npoBANUATOC:

o KaAUTepn napaoTaon 1I0I0TATWV Kal IEpapxinV
Ta&ivounong

o AuvaToTNTa ANOPUYNC N EYKaipou EVTOMIGHUOU
oPAAUATWV oxediaong

o Anoguyn "dnuioupyikwv" AUCEWV oI onoiec Ba
£XOUV ENINTWOEIC apyOTEPT
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¢ ...NPOYPAUUATIOTIKO EpYaAAEio:

o Enavaxpnoiponoinon €roipgou kwdika dIkou
Hac N Kal TpITwV

e 2UYYPA®PN VEOU KWOIKA YId
£navaypnaiyonoinon

o KaAUTepn kaTavonon Kwoika
o [apaywylkOTNTa - KAAUTEPN NMOIOTNTA KWOIKA

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ ®iAocopia enavaypnaoigonoinong
nnyaiou KwoIKa

o Evowparwon cuoTaTtikwyv nnyaiou
kwolka, ano pia "BiAIodBNKN"

o EpnAouTtiopoc Tng "BiBAI0ONKNC"

o JUOOWPEUCT TWV O10pOWOEWV
BeATIWOEWVY YIa HEANOVTIKN Xpnon

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ Enavaxpnoiponoinon nnyaiou kwoika

o O1 dnAwoeic Twv NediwV Kal TwV PJEBOdWV
EavaypnoiponoiouvTal, Xwpic va xpelaleral va
enavaAnpoouv

o O KWOIKAC YUMOPEI Va £XEl KATAOKEUAOTEI O€
Kanolo aAAo pyo

YnevOupion!
Apxn Tn¢ povadikng euduvng (Single Responsibility Principle)
o Mia kAaon npenel va Kavel cwoTa KATI, YId TO OMNoIo vVa (PEPEI TV
anoKAEIOTIKN EuBUVN PJEOQ CE £va NPOoypapua

o AnAadn va pnv enavaiauppaveral kwdikac, 0Tav auTo PMNopei va
anopeuxOei
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| K)\I’]pOVO|JIKOTI”|TCI

e e e e e~ T S R =

+ Mo "opixTn" oxediaon
¢ Opiopuoc koivne dienapnc (interface) nou
poipalovTal NEPICCOTEPEC KAATEIC
o MnNxaviopog Yevikeuong
o XpNOIUO OTOUC aPnPNHEVOUC TUNOUC
dedopevwv (ATA)
+ Aienaon (interface)
o "2UpBOAaI0"” enmikOIVWVIAC PE TOV EEW KOOMO

o MeBo0OOI PECW TWV Onoiwv n KAaon
XpNoIKonoIEiTal
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-OpatoTnTa PeAWV Kai KAnpovopikoTnTa

e e

class [6vopa] {
public:
MeAn opaTta €vTOC Kal EKTOC TNC KAAONC
private: // default!
MeAn opata peoa oTnv KAAon Kai o€ PIAEC OCUVAPTNOEIC
Kal KAQOEIC

protected:
MeAn opaTda Peoa oTnV KAAon, O€ PIAEC OUVAPTNOEIC
Kal KAQOEIC Kal 0 KAQOEIC MOU Ta KANPOVOLOUV
(kAaoeic-naidia)
};
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Tunol KANPOVOUIKOTNTAG

¢ public: H kAaon-naidi kAnpovopei Ta public kai
protected peAn Tnc kAaonc-yovea wc public kat
protected peAn, avTtioToixa, 1oxuel To "is-a"

¢ protected: H kAaon-naidi kAnpovopei Ta public
kal protected peAn TNG KAAONCG-YOVEQ WC
protected peAn, dev 1oxuel 1O "is-a"

¢ private: H khaon-naidi kAnpovouei Ta public kal
protected peAn TnNC kKAaonc-yovea wg private
LEAN, Oev 1oxuel TO "is-a"

¢ Ta private peAn AEN kAnpovopouvTal

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class parent class

{
public:
... AQopa TNV KAnPOVOHIKOTNTAq,
protected: OXI TNV 0paTOTNTA HEAWV TNG
o kAaong!
private: public, protected,
private
D
class child class :{Eéééég"aBaIfiEE parent class
{ PasssssssssssssEEsEEEEsEEEsEEEEEEEEEEEE®
public:
protected:

private:

iy
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K)\I’]pOVO|JIKOTI”|TCI napaéslyua

class myRectangle {
private:

double a, b;
public:

myRectangle () ;

myRectangle (double, double)
double A() ;

double B() ;

void setA (double) ;

void setB (double) ;

double perimeter() ;

double area() ;

void print (ostreamé&) ;
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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 A) { a = A; }
void setB(double B) { b = B; }

double perimeter () { return 2* (a+b); }
double area|() { return a*b; }
void print(ostream &out ) {
out &< a- << Mibyl lacdih e alliVsas it <G araait:)

out << " p=" << perimeter () << endl;
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int main() {
myRectangle r;
r.print (cout) ;
myRectangle s(2,3);

S

r
r
r

.print (cout) ;
.setA (3);
.setB(4) ;
.print (cout) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022

61



class myCuboid ({ re-use --

private:
double a, b, [€&;
public:

double A(); double B(); HIINIEEE °

void setA (double) ; ‘ is-3
void setB (double) ;
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_KAnpovopikoTnTa, napadeypa

class myRectangle {

R KANpOVOouNuEVa
protectea: ;

double a, b; emokialovta
public:

EMIOKIAOUEVA
myRectangle () ;

myRectangle (double,double) ;

double A() ; class myCuboid : public myRectangle {
double B() ; protected:
void setA (double A); double c;
void setB(double B); public:
double perimeter () ; myCuboid () ;
double area() ; myCuboid (double,double,double) ;
void print (ostream &out ) ; double perimeter () ;
}; double area() ;
double volume() ;
double C() ;

void setC (double) ;
| void print (ostreamég) ;
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_KAnpovopikoTnTa - constructors

——

¢ KartaokeuaoTeg (constructors)

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

T default constructor kAaonc-yovea

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

myCuboid c¢;
c.print (cout) ;

default constructor kAaonc-naidi

//a=0, b=0, c=0, area=0, perimeter=0, volume=0
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_KAnpovopikoTnTa - constructors
¢ KartaokeuaoTeg (constructors)

myRectangle: :myRectangle() :a(0), b(0) {}:;

T constructor kKAaonc-yovea
myCuboid: :myCuboid (double A, double B, double C) : constructor
myRectangle (A, B), c(C) {}; kAdonc-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) ;

4) ;

&c,;

h
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