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0 H idia pebodoc uhonoleiTal O1aPpoOpPETIKA
o€ OlIaPOPETIKEC EEEIDIKEVTEIC TWV AVTIKEIUEVWV

0 YAonolgital ue xpnon:
1 EIKOVIKWV PEBOdWV
1 KANON auTwVv PHECW OEIKTWV N ava@opwy
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class Person {

virtual void freeTime () const|= 0}

185

0 Eikovikec (apnpnuevec) pebodot:
dev uhonolouvTal oTnv KAaon Person aAAa ol
KAQOEIC NOU TNV KAnNpovououv avaAappavouyv
TNV UNOXPEWON Va TIC KAvouv override

0 Eikovikeg (apnpnueveG) KAACEIC:
KAQOEIC NOU MEPIEXOUV apnpnMUeEVEC HEBODOOUC
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Person

public:
print ()
Person ()

protected:
name

Student

Employee

Child

public:
print ()
Student ()

public:
print ()
Employee ()

public:
print ()
Child()

protected:

enrolledIn

protected:
job

protected:
food
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[NoAUHOPQIoHOG

Person

#name

+Person()

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

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

T T T
Child Student
#food #enrolledIn
+Child() +Student()
+Child(inout newname : const string&, inout meal : const string) +Student(inout newname : const string&, inout whatStudies : const string)
+print() : void +print() : void
Employee
#job
+Employee()

+Employee(inout newname : const string&, inout Job : const string)
+print() : void
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class Person {
virtual void print () const { cout << "person " << name

<< " sleeps\n"; }
}i
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
X Mo aa e G Food v << N R )

Yo

class Employee : public Person ({
void print() const override { cout << "employee " << name

<< " works as a " << job << "\n"; }
};
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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 };
alliInfo (4, p);

}

person John Doe sleeps
student John Doe studies maths
child John Doe eats Milk

employee John Doe works as a c++ programmer
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0 OAOkANpn n kAhaon Employee

class Employee : public Person ({

public:
Employee () : Person(), job("c++ programmer") {}
Employee (const string &n, const string &j)
Person (newname) , job(j) {}

void print() const override {
cout << "employee " << name << " works as a "
<L jobas< M\ nY
}

protected:
string job;
};
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EIKOVIKEG KAAOEIG

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

it

Student

AN

el

Employee

VA

WorkingStudent

WorkingStudent

Student

Person

Employee

Person
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EIKOVIKEG KAG

Person

#name

+Person()

+Name() : string

+print() : void

+Person(inout newname : const string&)

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

I

Child

#food

+Child()

+Child(inout newname : const string&, inout meal : const string)

+print() : void

i I

Student

#enrolledIn

+Student()

+print() : void

+Student(inout newname : const string®, inout whatStudies : const string)

Employee

#job

+Employee()

+print() : void

+Employee(inout newname : const string&, inout Job : const string)

|

JaN

WorkingStudent
#studyHours
#workHours
+WorkingStudent()
+print() : void
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class Person { .. }

class Student

» virtual

» virtual

public Person { .. }

class Employee

public Person { .. }

class WorkingStudent
public Student,
public Employee { .. }

virtual: 8a unapxel HOvo €va GTIYUIOTUMNO

TNC KANPOVOUOUUEVNC KAGOoNCG o€ KaBe naidi
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: Person

Student

Person

Employee

Person
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__ EIKOVIKEQ K)\acslq

0 OAOKANpN N KAGon WorkmgStudent

class WorkingStudent : public Student, public Employee ({

protected:
int studyHours, workHours;

public:
WorkingStudent() : Student (), Employee(),
studyHours (4) , workHours (6) {}

void print() const override ({
cout << job << " working student "
<< name << " studies " << studyHours
<< " and works " << workHours
<< " hours per day\n";}
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void allInfo(int n, Person *p[]) {
£ ok 01 vtk 3 =040 Sl e Sak)
pl[i] -> 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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KAQoeiG: Ta anoAUTwG avaykaia

e e

0 AnAwvw oAa Ta nedia wc private (navral)

0 Opilw (public) getters kai setters,
£vav yia kabe nedio

0 Opilw (public) TouAaxioTov €vav constructor nou
EKTEAEITAI QUTONATA

0 Opilw (public) oAec Tic peBOdouc Nou BEAW va
ekTEAOUVTAI EKTOC TNC KAAonc (Ny npageic,

print())

0 Opilw (private) peBodouc nou Ba kalouvTal POVO
LUECa ano TNV KAAon
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Opilw (public) constructors pe napapeTpouc, nou
uE OIEUKOAUVOUV OTOV OPIOHO AVTIKEIUEVWV

Aev opiw destructors, EKTOC av €ijal oiyoupoc
yla nolo AOyO €ival avaykaiol

Opilw (public) TeAeoTeC Nou Ba XPNGCIKONOIEI N
kKAQon. Av £xw ETOINN TNV UAOMOINGH TOUC Ano
Kanou aAAou, ) av €XEl vonua va Touc
XPNOILOMNOINOW KAl EKTOC TNC KAAONC, TOTE TOUC
dnAwvw friend

Opilw (public) Tov TeAeoTN << YIa KOJWYOTNTA
OTO XEIpIoUO €€0dou (npoooxn: friend!)
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MeBodouc nou dev BeEAw va peTaBaAAouv TINOTE,
TIC OnNAwVW const

MeB0douUC Nou anAd Kavouv evav UMOAOYIOUO
xwpic va diapalouv/ypapouv nedia TG KAAong
(dnAadn dexovTal Ta anaroupeva OsO0UEVA WG
NapapgeTpouc) TIC dNAwvw static

Av (kal Jovo av) unapyouv nedia nou €xel vonua
va €ival Koiva yia oAa Ta avTIKEIPeEVa TNG KAaong,
TOTE AUTA Ta dnAwvw static kai opilw kai static
ueBodouc nou Ta xelpidovTal
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0 XpNoIPonolw KANPOVouIKOTNTA Jovo otav (Jou)
€ival (pavepo OTI auTo £xel vonua. Ta private
nedia kai peBodouc nou BeAw va kAnpovounbouy,
Ta OSnAwvw protected

0 Xpnolponoiw Povo public kAnpovouikoTnTa,
EKTOC aVv EEpw VIaATI va Npa&w Ol1apopETIKA

0 Xpnoigonolw NoAAanAn KANPOVOUIKOTNTA HOVO
oTav avTiAaupavoudal To OPeNOC. TNV NEPINTWON

auTn, Xpnoiponolw Vvirtual kKAnpovouIikoTnTa Yia
va eniAvovTal dipopoupeva (av unapyouv)

Mpoonabw va ekTeEAECW Kal va KaTaAdBw oAa Ta napadeiypata Twv OIaAEEEWV.

Katoniv (kar povo apou £xw OouAewel) {nTaw Bonbeia oTo EpyacTnplo Kal oTo padnual
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E=AIPE>EIZ (exceptions)
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0 Ti eival e€aipeoeic (exceptions)

1 Kabe gidouc avwpaliec n opaiuara nou
NPOKUMTOUV KATA TNV EKTEAECN TOU
npoypAauUaTocC Kal Npenel va EenepaoTouv
ue €101KO TPOMO

0 E€aipeoeic npokalouvTal
s Ano To ouoTnua, n.X. EEavrAnon PvNUNC

» 'Onwc anopacifoupe eI, CUPPWVA UE TN
AOYIKN TOU NPOYPANNATOC UAc
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0 Xelpiopoc €aipeoswy otn C++
1 T1 BEAOUE va yivel OTav NPOKUYEl Jia
e€aipeon:
- TEPUATIONOC TOU MPOYPANHATOC;
- yeTafoAn nou avaipei TNV e€aipeon;
- aA\o;
0 Mnxaviopoc: throw / try - catch
1 N €€aipeon npokaAeital pe throw
€ITE QUTONATA, EITE PNTA OTO NPOYPAUUA
1 avixveueTal peoa oe block evroAwv try
» avTigeTwnileTal peoa o€ block evroAwv catch
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Xapmuoqs&mpsoswvTun||<ona .

0 AITOUNAOTE PVNUN: av unapyel naipvoupa éva 6£iKTn,
OIaPOPETIKA naipvouu£|NULL|

0 Auvapikn deogueuon o€ C (kai C++): malloc

int *p; e castin ZlIOYHED
ty? ....... J pEYEBOG MVAKNG
p = |-(-:L-n-t -;)-I mallod(-s-z-.;;z;E (-1-11-1;)-)-|,

if (p =="NOULL) {
printf ("Out of memory'\n"); |
exit(l); | Ti KAVOULE O€
} NEPINTWON [N
01a6£01uNG PVAKNG;

MpoypapuaTIOTIKEC TeXVIKEG 2026 201



0 Auvapikn deopeuon o C++ (povol)

1 'EAeyxoc pe avixveuon €€aipeonc (exception) n
ue avixyveuon null, dnAwvovtac nothrow

int *p = new(nothrow) int;

if (!'p)

exit(1l) ;
}

cout << "Out of memory!";
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Ti kGvouue o€
NePINTWON KN

01a6€aIUNG UVAKNG;

222



class Exc {

try {

}

. £ ()

/1 sopins N

};

»void £() {

if.(wrong) {
Exc e(...);

AN — throw e;

catch (Exc &e) {« \\\ }

// do something \
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e AW et . 1. N'vwoTn €€aipeon (oplopevn oTN
»on L] v v 1]
2. I'IpOK)\non e€aipeonc YAWOOQ N ano Tov NpoypappaTtiorTn)
(ano Tov MpOypaUKATIOT, , @rror: -  ..1C exception
EVIOTE Ao Tn YAwooaq) =
dou division (double n' , double den) {

if len) return num’.uen;
throw runtime error("Division by zero!\n") ;

}
3. XeIpIopog
e€aipeonc (ano Tov {
: =1, b =0, c;
npoypappaTiorn) what ()
g OpileTal OTNV runtime error
¢ : division(a, b); NS
ciat << a << "/" << b K " =" <L e 2< endl;

’¢

} catch(runtime error &e) { ____.z

_—-ﬁ--

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

[ Ui D T S en I3 L T e D
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class Rectangle {

Xslplouoq sEalpscswv paéslypa

private:
double a, b; @TI KAVOUNE OE MEPINTWON
public: £/ apvNnTIKOU HNKOUG;

-y
fffff

N -
~~~~~~~~~~~~~~~

double A () const;
double B() cgnst

————-
-————

________

double area () const;

void print (ostreamé&) const;

MpoypappaTioTIKEG TexvikeS 2026

EpwTnon:
Eival unoxpewTiKO va
yivel ye exception n
QVTIMETWMNION TNG
avenibupnTng auTng
ouvenknc;

Hint: ox!
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0 OPIOUOC KAACEWV £EAIPECEWV
0 ouyypapn Kwdika throw ... try ... catch

MPOKAHZH XEIPIZMOZ
class exc 1: public exception {...}
class exc 2: public exception {...} ckTEAEITAl O

Yot _»~ constructor
try { 27 Tncexc_ 1

-y
i ~N

————

} s e npc')osaon OTO QVTIKEIUEVO
catch (exc 1'&e) { ...do something 1...}
catch (exc 2 &e) { ...do something 2...}
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XEIPIOPOG EEAIPECEWV: NApadeiypara

class unreal rectangle : public exception {};

class Rectangle { MpokAnon e€aipeong
public:
Rectangle (double A, double B) {
if (A< 0 || B< 0) throw unreal rectangle();

a=»4A; b=B;

int main() {

while (true) {

try {
int width, height;

' ' cin >> width >> height;
XeIPIoPOG £EAIpeanG Rectangle r (width, height);

cout << r.area() << endl;
} catch (unreal rectangle &e) ({

cout << "wrong width or height!" << endl;
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XEIPIOPOG €EaIpeCEWV: Nnapadelyyara

class unreal rectangle detailed

: public runtime error ({
public:

unreal rectangle detailed()

runtime error ("exception: invalid rectangle") {};

};
class Rectangle { ' , '
public: OpIopOC €€aipeonc ano
Rectangle (double A, double B) { TOV NPpoypappdaTiorn
if (A <0 || B< 0) throw unreal rectangle detailed();
a=A; b=B;
}

try {

} catch (unreal rectangle detailed é&e) {
cout << e.what() << endl;
}
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XEIPIOPOG EEAIPECEWV: NApadeiypara

class negative length a : public exception {};
class negative length b : public exception {};

class Rectangle {
public: OpIouOC €EalpecEwWV ano
Rectangle (double A, double B) { TOV MPOYPAPKATIOTN
if (A < 0) throw negative length a(); (evaAAaKTIKO OEVapIO)
if (B < 0) throw negative length b();
a=A; b=B;

try {

} catch(negative length a &e) ({
cout << "wrong width!" << endl;

} catch(negative length b &e) ({
cout << "wrong height!" << endl;

}
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e e e e N

0 Auvapikn 0eoueuon pvnune os C++
» 'EAeyxoc pe avixveuon e€aipeonc (exception)

MpokAnon €&aipeong

ano Tnv yYAwooa Opiouog e&aipeang

(@STL)

try {
int *p = new int[1000000000000000];

} catch(bad alloc) {
cout << "Are you serious?!" << endl;
exit(l);

}

Xelplopoc eEaipeonc
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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) { Av n oToiBa ival yepaTn:
a[top++] = x; top == mysize

}

int pop () { Av n oToifa eival adsia:
return a[--top]; top ==

}

int mysize;

int top;

int *a;
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XEIPIOHOG EEAIPETEWV

#include <exception>

using namespace std;

class full stack : public exception {};

class stack {

S TO New
stack (int n) : top(0), mysize(n) { kavel throw
try {

data = new int[mysize];
} catch(bad alloc) ({

mysize = 5; data = new int[mysize];

cerr << '"nmot enough memory, size set to 5"

<< endl;
} Aev gival
UMOXPEWTIKO Va

OIaKONTOUUE TO
npoypauua...
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#include <exception>

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

class stack {

int pop() {
if (top > 0)
return a[--top];
else
throw empty stack();
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#include <exception>

using namespace std;

class full stack : public exception {};

class stack {

void push(int x) {
if (top < mysize)
al[top++] = x;

else MOavn avTigeTwnon: A
throw full stack(); [
= myStack.pop () ;
} myStack.push (data) ;
}s }

4
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int main() {
try {

if
if
if

catch
catch
catch
catch

MoAAanAoi handlers,
dokiualovTal Ye TN o€Ipd

(...) throw 42;
() sthrows . hello’s;

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

int choice;

do {

2

cin >> choice;

try {
if
g
if
b
}
catch
catch
catch
catch
} while

(choice
(choice
(choice
(choice

(const
(const

(const

(true) ;

1)
2)
3)
0)

throw 1.0;

throw 2;

throw bad alloc() ;
throw 'e';

Kakn npakTikn'

double s) { cout << "your choice is " << s; }

int s) { cout << "hello, your choice is " << s;

char s) { cout << s << " means bye!"; break;
(bad _alloc &e) { cout << "not really bad alloc...";
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XEIPIOPOG EEAIPECEWV: APXEIa

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

inFile >> c;
if (inFile.fail()) throw "file error";

}

} catch(const char *e) {
couE " <K "ifale error i 'y <<Ten<itendl;
Kols
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XEIPIOPOG EEAIPECEWV

class red ball: public exception {};
class green ball: public exception {};

void children playing() {
// may throw red ball or green ball
// or all sorts of other things (they’re only children)

}

void little field() {

try {
children playing();

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

}
cout << "Little finished" << endl;
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void bigger field() ({
try {
Iittle field();
} catch (green ball &e) {
cout << "Caught the green one!" << endl;

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

}
.,‘\\ ,,,, —’————___------------::\\\\
o U4 g’ i == T i S N\\ .
‘.~_,, Rt /”” ‘ ,”—— s A \\:\
/;’ ,/’ . P LIS \\ \\\ \\
’, ‘ _| \ \\\ \\ \\‘
main | bigger field 1 little field {children playing
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Mivakec wc ATA
(apnpnUeVOl TUMNOI OEDOUEVWV)
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0 2Uvoho «OeikTwv>» (indices), 1

0 2uvolo «Tipwv>» (values), V

0 Baoikn npaén: npooneAacn aToixeiou
a1l e V ornou i eI

0 MovodiaoTaTol nivakec: 1= {1,2,3, ... n}

0 MoAudiaoTaTol nivakec (d dilaoTaoswv):

g 2 S0 M NSOGB = Pt SRS M e X
B ey o e

MpoypapuaTIOTIKEC TeXVIKEG 2026 242



0 2uvnBwc uAonolouvTal YE Kanoio 2TA mvakwy
(arrays)

0 O 2ZTA Tou PovodiaoTaTou nivaka €Napkei yia Tnv
uAonoinon kaBe ATA nivaka

int data[SIZE]; // oTarika

int *data = new int[SIZE]; // JOuvauikd
» KooTtoc npoonehaonc: O(1)
A U1V6 (010 (018 el 2,0 riker o o B O L B Hll i o/ o R

unoAoyilel Tn B€on evoc aToixeiou Tou ATA
nivaka oto 2TA nivaka Tn¢ uAonoinong
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el Of1|2]|13]|4]|5

rows =3

=" 6(78]9]10]11
i=2 121131141516 | 17

oo, AL Ay O, oo, T Tt

cols =6

o ApiBunon KaTa YPAPUEC
loc (i,j) = cols *i +j

i = loc/cols, j=loc % cols
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Tivakeg

e iy

(0,0)->0 (0,1)->1 (0,2)->2 (0,3)->3 (0,4)->4 (0,5)->5
(1,0)->6 (1,1)->7 (1,2)->8 (1,3)->9 (1,4)->10 (1,5)->11
(2,0)->12 (2,1)->13 (2,2)->14 (2,3)->15 (2,4)->16 (2,5)->17
for (i=0; i <, rows; it+) for (loc=0; loc < rows*cols; loc++) {
for (j=0; J < cols; j++) A=Y T ock /- gicolsy;
1 oY Moo A - M T o v 8 0 J=F locay¥col sy

()

(0,1) (0,2)

(0,3) (0,4) (0,5)

(1,0) (1,1)

(1,2)

(1,3)

(1,4)

(1,5) (2,0) (2,1)
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(2,2)

(2,3)

(2,4)

(2,5)
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0 ATA nivaka ouo dIaoTACEWY 1 x m

i=0 Ol 3|69 ]12(15
rows =3
R=wE 1 (4|7 (101316
cols =6
=2 2 | 51811111417
=10 il 2 3 4 5

o EvaA\akTIKa, apiOunon kaTta oTNAEC
loc (i,j) = rows *j+i

i = loc % rows, j = loc /rows
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[livake

g

(0,0)->0 (0,1)->3 (0,2)->6 (0,3)->9 (0,4)->12 (0,5)->15
(1,0)->1 (1,1)->4 (1,2)->7 (1,3)->10 (1,4)->13 (1,5)->16
(2,0)->2 (2,1)->5 (2,2)->8 (2,3)->11 (2,4)->14 (2,5)->17

for (j=0; j < cols; j++) { for (loc=0; loc < rows*cols; loc++) {
Fors (An=r 0 i< rows) « 1t +) j = loc / rows;
loc = rows * j + 1i; i = loc % rows;

(0,0) (1,0) (2,0) (0,1) (1,1) (2,1) (0,2) (1,2) (2,2) (1,3) (2,3) (0,4) (1,4) (2,4) (0,5) (1,5) (2,5)
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0 ATA KATw TPIYWVIKOU Nivaka 1 x n

j=1 0
i=2 1|2
i=3 3145 n=5
=4 67 |8]|09
i=5 1011|1213 | 14
j=1 PR\ S L

loc(i,j) =i(i-1)/2+;-1
o OpOoIWC YIa CUPPETPIKOUC MIVAKEC
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i=3 5 6 7/ n=>5
A 8910
e 11|12

j=1 2 3 4 5

loc(i,j) =3@G-1)-1+ j—i+1
=2i+j-3
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i=1 a;
e a rows =4
Bl a3 | a4 cols =5
=4 55
j=1 TR, f BT 15
: i KooToc
o YAonoinon Pe duadiko nivaka npooneAaong;

o YAornoinon WE TPEIC NIVAKEC
row=1[1,2,3,3,4] col =[1,3:2,3,57
val =[ ay, a,, a3, ay, as |
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Do it yourself!

YAonoinon ATA nmivakwv
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template <typename T>

class Array {

public:
Array (unsigned n = 0, int b = 0);
Array (const Array é&a);
~Array () ;

Array & operator=(const Array é&a);

T & operator[] (int 1) ;
const T & operator|[] (int 1) const;
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'ATA yid povodiaoTaToug Nivakes

protected:
T *data;
int base;
unsigned length;

unsigned loc(int i) const;
// may throw out of range

2XHMA 4.1
2XNMATIKY avarmapdotaotn tng 6opic aviikelpévou tUmou Array <T>
Array<T> T T T T T T
data * = 3 1 4 1 5 9
base 1 1 2 3 4 5 6
length 6
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Array (unsigned n = 0, int b = 0)
data(new T[n]), base(b), length(n) {}

Array (const Array é&a)
data (new T[a.length]), base(a.base),
length (a.length) {
for (unsigned i = 0; i < length; ++i)
data[i] = a.data[1i];

}
~Array() {

delete [] data;
}
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Array & operator=(const Array é&a) {

delete [] data;

base = a.base;

length = a.length;

data = new T[length];

for (unsigned i = 0; i < length; ++i)
data[i] = a.data[1i];

return *this;
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unsigned loc(int i) const {
Intrda =sa ="basey
if (di < 0 || di >= length)
throw out of range("invalid index");
return di;

}

T & operator[] (int 1) {
return data[loc(i)];

}

const T & operator|[] (int 1) const {
return dataf[loc(i)];

}
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template <typename T>

class Array2D {

public:

Array2D (unsigned n = 0, unsigned m = O,
FhEObE = 02 G NE D=0 )%

Array2D (const Array2D &a) ;

~Array2D () ;

Array2D & operator=(const Array2D &a) ;
T & select(int i, int j);
const T & select(int i, int j) const;

Row operator|[] (int i) ;
ConstRow operator[] (int i) const;
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protected:
T *data;
int baseRow, baseCol;
unsigned numRows, numCols;

unsigned loc(int i, int j) const;
// may throw out of range
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Array2D (unsigned n = 0, unsigned m = 0,
int bi = 0, int bj = 0)
data(new T[n*m]), baseRow(bi),
baseCol (bj), numRows (n) , numCols (m) {}

Array2D (const Array2D &a)
data(new T[a.numRows * a.numCols]),
baseRow (a.baseRow) , baseCol (a.baseCol),
numRows (a.numRows) , numCols (a.numCols) {
for (unsigned i = 0;
1 < numRows * numCols; ++1)
data[i] = a.data[1i];
}
~Array2D () { delete [] data; }
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Array2D & operator=(const Array2D é&a) {
delete [] data;
baseRow = a.baseRow;
baseCol = a.baseCol;

numOfRows a.numRows;
numOfCols a.numCols;
data = new T[numRows * numCols];
for (unsigned i = 0;
1 < numRows * numCols; ++1)
data[i] = a.data[1i];
return *this;
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unsigned loc(int i, int j) const {
int di = i - baseRow, dj = j - baseCol;
if (di < 0 || di >= numRows ||
dj < 0 || d > numCols)
throw out of range("invalid index");
return di * numCols + dj;

}

T & select(int i, int j) {
return data[loc(i, j)1];

}

const T & select(int i, int j) const {
return data[loc(i, j)1];

}
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Row operator [] (int 1) {

return Row(*this, 1i); 0

} 6

11

class Row { 12

14

15

17

public:
Row (Array2D &a, int i)
array2D(a), row(i) {}
T & operator[] (int 1) const {

return array2D.select(row, 1i);

}

private:
Array2D &array2D;
int row;

Yoe?
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---------

---------

----------

L 4

} 'Id10 ye To Row
class ConstRow ({ aAAa yia oTabepouc nivakec!
PUD:11sCA- I ma e s

ConstRowiconstEArrayZD &a, int 1)

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

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

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

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

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