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

AIOAOKOVTEC: Nopyoc Mkovpac )
Apng MayoupTing
Mwpyog ZTapou

1/4/22 g‘;ﬁg‘gggjﬁggﬁgg > progtech@cslab.ece.ntua.gr
MNwpyog AAeEavdpidng
Mwpyog ZI10Aag
NMapaokeun TCOUBEAN

Alapaveiec NapoucIaCEWV

»H yAwooa npoypaupaTiopou C++
»APXEC AVTIKEILEVOTTPEPOUC NPOYPAUKATIONOU
»>-AOJIEC OEOOPEVWV

MpoypauuaTIoTIKEG TeXVIKEC 2022 1



¢ [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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Functlon templates i

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



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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Functlon templates

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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Class templates

T 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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Class templates

o P e

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),; }
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Class templates

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) ;

-----------------------------------------------------------------------------------------------------------------------------------------
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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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+ 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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-OpatoTnTa PeAWV Kai KAnpovopikoTnTa

e e

class [6vopa] {

Jes

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 KAAOEIC Kal o€ KAAOEIC MOU TA KANPOVOUOUV
(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
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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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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 myCuboid ({ re-use --

private:
double a, b, [E;
public:

double A(); double B(); HIINIEEE °

void setA (double) ; ‘ is-3
void setB (double) ;
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o —

_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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| ﬁ K)\npovowKOTnTa e

L. e

¢ H kAaon Rectangle Legtanels

class Rectangle {

protected:
double a, b; a
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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_MoAanAn kAnpovopikotnTa

¢ H kAaon Rectangle Legtanels

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

public:

}5

perimeter()

double a, b;

Rectangle() : a(0), b(0) {} ;
Rectangle (double A, double B) : a(A), b(B) {}
double A() {return a;}

int main () {

double B() {return b;} Rectangle r(3, 10);
void setA(double A) { a = A; } 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 <L " a=" <L area()
<< " p=" << perimeter() << "]\n";}
friend ostream& operator<<(ostream &out, Rectangle r) ({
out < "[a=" <K r.a << " b=" <KL r.b << " a="
<< r.area() << " p=" <L 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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MoAAanAr} kKAnpovopIkoTnTa

SSn.g

¢ H kAaon Formatting rornatane

iiiiiiiilll
class Formatting ({ lineWidth

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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| ﬁ K)\npovowKOTnTa e

L. e

+ H kAaon Formatting Gogmautine

iiiiiiiilll
class Formatting ({ lineWidth

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 ostream& operator<<(ostream &out, Formatting d) {

out << "[color="<<d.lineColor<<" width="<< d.lineWidth<<"]";
return out;

} int main () {
; Formatting f1(1,"blue");
b cout << f1l << endl;
[color=blue width=1] fl.setColor("red") ;
[color=red width=1] cout << f1; }
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f o)\)\an)\n K)\npovowKOTnTa &

L. e

L 2 MIG K)\dO'rI K)\npOVOIJEi Formatting

v Y lineColor,
ano NEPIOOOTEPEG

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); };
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? o)\)\an)\nK)\npovoulKOTnTa &

class niceRectangle : public Formatting, public Rectangle {
public:
niceRectangle () : Rectangle(), Formatting() {} -

niceRect+- _ie(double A, double B, int W, string C):
KAfon Twv constructors Twv Rectangle (A, B), Formatting(W, C) {};
KAQOEWV - YOVEWV
void print (ostream &out ) {
out <<" (nr) "<< a << " by " << b < ": ar="
<< area() << ", per=" << perimeter ()
<< ", linecol=" << 1lineColor << ", linewidth="

<< lineWidth << endl;

Ano Rectangle

Ano Formatting

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

MpoypauuaTIoTIKEG TeXVIKEC 2022
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f o)\)\an)\n K)\npovowKOTnTa =

L. e

niceRectangle nr;
nr.print (cout) ; (nr) @ by o:

niceRectangle nr2(2, 3,

nr2.print (cout) ; (nr) 2 by 3:

ar=0, per=0, linecol=transparent, linewidth=0

1, "blue");
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
Svrg,

int a; - —
void f (int x); ¢
void f (double x);
int g(double x) ;

Yo

AvVTIKEIPEVA TNG
Base BAenouv auTa

class Derived : public Base {

double a;
int f£f(int x); <
void £();

};

AvVTIKEIPEVA TNG
Derived BAenouv auta
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_Eniokiaon pe6odw

=

R e = =

class Person {

protected: Aev peTaBaiAel TO AQVTIKEIMEVO
string name;

public:

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

|2

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

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

v
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Person p, *pp;

Student

p.print() ;
s.print () ;

S,

PP = &p;

pp->print() ;

PP = &s;

pp->print () ; // person John Doe sleeps

Person

P

/ print()
PP

el

Student

Person
S print()

print()

Eniokiaon peBodwv

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

// person John Doe sleeps

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Eikovikeg peBodol

~ T = s

class Person {

protected:
string name;

public:

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

|2

class Student : public Person {

private:
string enrolledIn;

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

<< name << " reads about " << enrolledIn << "\n";
4z
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Person p, *pp;
Student s;

_Eikovikeg peBodol

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();// student John Doe reads about maths

Person

P

///////,/”" print()
PP

Student
\ Person

™ print()

override

print() «

MpoypauuaTIoTIKEG TeXVIKEC 2022
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+ H idia peBodoc uhonoieital dlaPOPETIKA
o€ OlIapPOPETIKEC EEEIOIKEUTEIC TWV AVTIKEINEVWV

+ YAonoigital Ye xpnon:
o EIKOVIKWV PEBOOWV
o KANON QUTWV PEOW OEIKTWV N ava@opwV

MpoypauuaTIoTIKEG TeXVIKEC 2022

33



class Person {

virtual void freeTime () const |= 0}

};

¢ Eikovikec (apnpnueveg) pebodor:
dev uhonolouvTal oTnv KAaon Person aAAa ol
KAQOEIC NOU TNV KAnpovououv avaAaupavouyv
TNV UNOXPEWON VA TIC KAvouv override

¢ Eikovikec (apnpnuevec) KAAOEIC:
KAQOEIC NOU NEPIEXOUV apnpnuUeEVEC HEBOOOUC

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Student

public:
print ()
Student ()

protected:
enrolledIn

Ol

S e

Person

public:
print ()
Person ()

protected:
name

Employee

Child

public:
print ()
Employee ()

public:
print ()
Child()

protected:
job

protected:
food

MpoypauuaTIoTIKEG TeXVIKEC 2022
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~ g

class Person {

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

class Student : public Person {

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

class Child : public Person {

void print() const override { cout <<"child "<<name
<<" eats "<<food<<"\n"; } };

class Employee : public Person ({

void print() const override { cout<< "employee '"<<name
<<" works as a "<<job<<"\n";

MpoypauuaTIoTIKEG TeXVIKEC 2022
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void allInfo(int n, Person *p[]) {
for (int i = 0; i < n; i++)
pli] -> print();

int main() {

Person *p[] = { new Person, new Student,

new Child, new Employee };
allInfo (4, p):;

}

person John Doe sleeps

student John Doe studies maths
child John Doe eats Milk

employee John Doe works as a c++ programmer

MpoypauuaTIoTIKEG TeXVIKEC 2022
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_ EIKOVIKEC; K)\acrslq

L. e

class Person { .. }

class Student
public Person { .. }

class Employee
public Person { .. }

class WorkingStudent
public Student,
public Employee { .. }

Non-static member 'name' found in multiple base-class subobjects of type 'Person':
class WorkingStudent -> class Student -> class Person

class WorkingStudent -> class Employee -> class Person

member found by ambiguous name lookup

Declared in: main.cpp

protected:
basic_string<char, char_traits<char>, allocator<char>> Person::name

Person

e e

Student Employee

AN N

WorkingStudent

WorkingStudent

Student Employee

Person Person

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class Person { .. }

class Student

WorkingStudent

: Person

'y virtual| public Person { .. }

class Employee
:virtua?]public Person { .. }

Student

Person

class WorkingStudent
public Student,
public Employee { .. }

Employee

virtual: dev 6a dnuioupynOsi OoTIYUIOTUNO
ueAwv dnAwpevwv wc virtual

MpoypauuaTIoTIKEG TeXVIKEC 2022
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void allInfo(int n, Person *p[]) {
for (int i = 0; i < n; i++)
pli] -> print();

int main() {
Person * p[] = {new Person, new Student, new Child,

new Employee, new WorkingStudent };
allInfo(5, p);

}

person John Doe sleeps

student John Doe studies maths

child John Doe eats Milk

employee John Doe works as a c++ programmer

c++ programmer working student John Doe studies 4 and works
6 hours per day
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E-AIPE2EI2>
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+ T eival e€aipeoeic (exceptions)

o KaBe €idouc avwpualiec N opaipata nou
NPOKUMTOUV KATA TNV EKTEAECN TOU
npoypaupaTocC Kal npenel va E&enepaocbouv
UE €101KO TPOMO

¢ E€aipeosic npokahouvTal
o ANO TO oUOTNUA, N.X. EEAvVTANCN MVAUNG

o Onwc anogaacifoupe gPEIC, CULPWVA LE TN
AOYIKN TOU NPOYPANNATOC UAg

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ Xelpiopoc eEaipeoswyv otn C++
o T1 BENOUE va Yivel OTAV NPOKUWEI [ia
e€aipeon:
- TEPUATIOPOC TOU NPOYPANMATOC;
- yeTaBoAn nou avaipei Tnv €€aipeon;
- aAAO;
¢ Mnxaviopoc: throw / try - catch
o N €€aipeon npokaAeital pe throw
€ITE QUTONATA, EITE PNTA OTO NPOYpPANNA
o avixveueTal peoa o€ block evroAwv try
o avTigeTwnileTal peoa o€ block evroAwv catch

MpoypauuaTIoTIKEG TeXVIKEC 2022
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| Xapmpoqa&cupecswv TUI'IIKOI'ICI

¢ AIToupaoTE PVNUN: av unapyel naipvouus éva 6£iKTr|,
OIaPOPETIKA naipvoup£|NULL|

¢ Auvapikn 6eopeuon o C: malloc

ZNTOUWEVO
HEYEBOG PvAUNG

o
.
o
o
.
33
Py
o
o
.

int *P; e casting

A
o
.
.
.
o
o
»®
S
R
o
o
o

* .

1f (p == "NOLL) {
printf ("Out of memory'\n") ; |
exit (1) ; | Ti KAVOUpE O€
} nepiNTWOoN N
01aB£0ILNG PVNUNG;
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XeIpIOYOG EEAIpEgEY

2 —e B e e

&

¢ Auvapikn 6eopeuon o C++
o 'EAeyxoc pe avixveuon e€aipeonc (exception) n
ue avixyveuon null, dnAwvovTac nothrow

int *p = new(nothrow) int;

if ('p) { Ti KGVOUpE OF
cout << "Out of memory!"; | nepintwon un
exit(1l); } 01aBe0IUNG PVAKNG;

MpoypappaTIoTIKEG TexVIKEG 2022 45



class Exc {

try {

};

. £ ()

}

» void £ () throw(Exc) {

Exc e(...);

// soMng \ 1f (wrong) {

\C — throw e;

catch (Exc e) { <«

// do something

N .
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| Xapmpoqa&alpecswv

i * *on 1 Fvooo-rr'] eE,aipsor] (opiopevn o
2. I'IpOK)\nor] e€aipeonc | vyAwooa n ano Tov NpoypauuaTioTn)

(ano Tov npoypapuaTioT, , error: -  ..C exception
EVIOTE ANO TN YAwooa) e

dou division (double n' , double den) ({
1. (den) return n../den;
throw runtime error ("Division by zero!\n") ;

}

3. XeIpIoPog
e€aipeonc (ano Tov { e <

: ra =1, =0 oy
NpoyPAuNaTIoTn) S

T OpileTal 0NV runtime error
c = division(a, b); . ==

7’
cout << a << "/" << b << "= " <<g-c << endl; }
catch(runtime error &e) ({ <

———————

cout << "exception: " <<'e what(l

} ———————
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class myRectangle {

| Xapmpoqa&alpecswv

private:
double a, b; @TI KAVOUNE O€ MEPINTWON
public: £ apvNnTIKOU HNKOUG;

myRectangle(), _______

-y
~~~~

-
———————————————

-y
—————

_———-
~————

_______

double area() ;
void print (ostreamé&) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022

EpwTnon:

Eival unoxpewTIKO va
yivel Je exception n
AVTIMETWRION TNC
avenibuunTng auTng
ouvenknc;

Hint: oOx
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| Xaplouoanalpeoswv

¢ OPIONOC KAAQOEWV sEalpéoswv
¢ ouyypapn Kwolka throw ... try ... catch

MPOKAHZH XEIPIZSMOZ
class exc 1: public exception {...}

class exc 2: public exception {...} ckTEAEITAl O
N P constructor
try { i e ) (R

-

- —
SR ~N

————

} S s e e s e e npchaon OTO QVTIKEIUEVO

catch (exc 1| i &e,) { ...do something 1...}
catch (exc 2 &e) { ...do something 2...}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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B s

XEIPIOPOG €EAIPECEWV - NAPAdEIYHATA

class unreal rectangle : public exception {};

class Rectangle {
public: NpdkAnon eEaipeonc
Rectangle (double A, double B) '

try {

a=A; b =B;

if ((a<0) || (b<0O0)) throw unreal rectangle();
}

catch (unreal rectangle é&e) ({
cout << "illegal value of a or b\n";

a=a<0?0 : a;
b=b< 0?0 : b;
}
XeIpIopog €aipeang

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class unreal rectangle detailed : public runtime error {
public:
unreal rectangle detailed():
runtime error ("exception: invalid rectangle") {};

};
class Rectangle {
ublic: ' ' '
E OpIopoC e€aipeonc ano
Rectangle (double A, double B) { TOV NPoypapuaTioT
try {
a=24aA; b=B;
if ((a<0) || (b<0)) throw unreal rectangle detailed();

}

catch (unreal rectangle detailed &e) {
cout << e.what() << "\n";
a=a<0?0: a;
b=b< 0?0 : b;

} MpoypappaTioTIkeS Texvikéc 2022
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class negative length a : public exception {};
class negative length b : public exception {};

class Rectangle {

public:

OplopO¢ €€alpecewy ano
Rectangle (double A, double B) ({ TOVHPOWXWWGﬂqTﬁ
try { (evaAAOKTIKO CEvapIo)
: a=A; b =B;
XEIpIOPOG

€EQIPECEWV if (a<0) throw(negative length a());
if (b<0) throw(negative length b());
}
catch(negative length a) { a = -a;}
catch(negative length b) { b = -b;}
}
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XEIPIOWOG EEAIPETEWV

e o

¢ Auvapikn deopeucn pvnung os C++
o 'EAeyxoc pe avixveuon e€aipeonc (exception)

Oplopoc e€aipeonc
try { (@STL)

int *p = new int[1000000000000000] ;

} [MpokAnon e&aipeang

ano Tnv YAwoaod
catch(bad alloc) { L
cout << "Are you serious?!";

exit(l) ;

Xelpiopoc e€aipeonc
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runtime_ : bad_type_ bad_

overflow_ invalid_
error argument

underflow_ length_
error error

out_of _
range
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class stack {

void push (int x) {
altop++] = x;
}

int pop ()
return a[--top];

}

int mysize;
int top;
int *a;

Av n oToiBa €ival yeparn:
top == mysize

Av n oToiBa €ival adeia:
top ==
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#include <exception>

using namespace std;
class full stack : public exception {};
class stack {

TO new Agv givai '
el e UMOXPEWTIKO Va
stack (int NN) ({ oW OIOKOMTOUHE TO
top=0; mysize=N"; npoypaupa...

try |1
data = new int[mv_.ize]; }
catch (bad alloc; ({
mysize = 5; data = new int[mysize];
cerr<<''not enough memory, size set to 5";
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#include <exception>

using namespace std;
class empty stack : public exception {};
class stack {

int pop() throw(empty stack) {
if (top > 0)
return a[--top] ;S
else
throw empty stack() ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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#include <exception>

using namespace std;
class full stack : public exception {};
class stack {

void push(int x) throw(full stack) {

if (top < mysize)
altop++] = x;

else MOavn avTiyeTwNIon:

throw full stack () ; catch (full stack) {
o : myStack.pop () ;

} myStack.push (data) ;

/

~
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int main() {
try {

if
if
if

catch
catch
catch
catch

MoAAanAoi handlers,
dokipalovTal Ye TN o€ipd

(...) throw 42;
(...) throw "hello";
(...) throw out of memory() ;

(int n) {
(const char *s) {
(out of memory é&e) ({
(exception &e) {

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Xslplouoq

3 s
g B

int main() {

int choice;

do {

cin >> choice;

try {
if
if
if
if
}
catch
catch
catch
catch
} while

Ealpsoswv |

Kakn npakTikn'

(choice == 1) throw 1.0;

(choice == 2) throw 2;

(choice == 3) throw bad alloc() ;

(choice == 0) throw 'e';
(const double s) { cout<< "your choice is "<<s; }
(const int s) { cout<<"hello, your choice is '"<<s;
(const char s) { cout <<s<< " means bye!"; break;}
(bad alloc) { cout<<"not really bad alloc..."; }
(true) ;

MpoypauuaTIoTIKEG TeXVIKEC 2022
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ifstream inFile;
char c;
try {
inFile.open ("mydata. txt") ;
if (inFile.fail()) throw "cannot open 'mydata
inFile >> c;
while (inFile.good()) {
cout << c¢;
inFile >> c;
if (inFile.fail()) throw "file error";

}

catch (const char *e) {
cout << "file error: " << e << endl;

//

MpoypauuaTIoTIKEG TeXVIKEC 2022
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class red ball: public exception {};
class green ball: public exception {};

void children playing()

throw(red ball, green ball) { ... }
void little field() throw(green ball) {
try {
children playing() ;

}
catch (red ball &e) ({
cout << '"Caught the red one!" << endl;

}
cout << "Little finished" << endl;
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XEIPIOYOG EEAIPECEWY

void bigger field() {

try {
little field();

}
catch (green ball &e) ({

cout << "Caught the green one!" << endl;

}
cout << "Bigger finished" << endl;

-
ety ———--—_
o~

main 1 bigger field { little field . chlldren _playmg
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