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Mivakec wc ATA
(apnpnUeVOl TUMNOI OEDOUEVWV)
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>UvoAo «delkTwVv>» (indices), 1

>UVoAO «TIHwv>» (values), V

Baoikn npa&n: npooneAacn OTOIXEIOU
a[i] e V ornou i €1

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

[MoAudiaoTaTol nivakec (d dlaoTacEwV):

[ S = D SRR IR B 0 AR RN IR X
E OGRS OB SO Rpes
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o 2UvNOwC UAomnolouvTal PE KAnolo XTA nivakwyv
(arrays)
o O ZTA ToU PovodIaoTaTou Nivaka €NAapkei yia Tnv
uAonoinon kaBe ATA nivaka
int data[SIZE]; // oTarika

int *data = new int[SIZE]; // Ouvauikd
o KooTtoc npoonehaong: O(1)
SN AP OO T S L Sl e ST
unoAoyilel Tn B€on evoc aToixeiou Tou ATA
nivaka oto 2TA nivaka Tn¢ uAonoinong

MpoypappaTioTIKEG Texvikeg 2025

33



o ATA nivaka ouo dIaoTACEWY N x m

i=0 Of1|2]|13]|4]|5
=" 6(78]9]10]11
i=2 121131141516 | 17

oo, AL Ay O, oo, T Tt

rows =3

cols =6

o ApiBunon KaTa YPAPUEC
loc (I, ]) = cols* 1+ ]
| = loc/cols, | =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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o ATA nivaka ouo dIaoTACEWY N x m

O

i=0 O3 |69 ]|12]|15
i=1 1147101316
i=2 2 [ 58 (11|14 17

j=0 ik oot L. By AT Tt

EvaA\akTIka, apiBunon Kata oTnAEC

loc (I,J) = rows * | + 1
| = 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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o ATA KaTw TPIYWVIKOU Nivaka 77 x N

i=1 0

i=2 1| 2

i=3 314 |5

I 617|819
=5 10(11 1213 | 14

j=1

loc (i,j) = i(i-1)/2+j—1

o OpOoIWC YIa CUPPETPIKOUC MIVAKEC
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0|1
2|13 |4
516 |7
81910
11|12
VA D R e e L

3(i—-1)-1+ j—-i+1
2i+j—3
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i=1 a;
i=2 a, rows =4
i=3 53 54 COIS — 5
=4 55
el 2 3 QeSS
: i KooToc
o YAonoinon Pe duadiko nivaka npooneAaong;

o YAornoinon WE TPEIC NIVAKEC
row=[1,2,3,3,4] coli=rrd 39253759
val = [ a;, a,, a3, 8, ac |
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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

13

14

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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Standard Template Library

Eiocaywyn otnv STL
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L D LS

O

O

©

e e il e e e o R

Standard Template Library

Mepoc TN BIBAI0ONKNG TNG C++
Apxikn oxediaon: Alexander Stepanov
Meplexel XpnOIUEC UAOMOINTEIC:

o OOMWV OEdONEVWV

o aAyopiBuwv

[la va katahaBoupe os Baboc Tnv STL:

o templates
o operator overloading
o IEpAPXIEC KAATEWV
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Eloaywyn RS

 Adaptors . [ Container —

stack || queue | 1| array || vector

priority_queue | | deque || list

e / Algorlthm

— | find || binary_search
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Eloaywyn otnv ST

Container class templates

Sequence containers:
array !

vector

deque

forward_list <!

list

Container adaptors:
stack

queue

priority_queue

Associative containers:
set

multiset
map
multimap

Array class (class template )

Vector (class template )

Double ended queue (class template )
Forward list (class template )

List (class template )

LIFO stack (class template )
FIFO gueue (class template )

Priority queue (class template )

Set (class template )
Multiple-key set (class template )
Map (class template )

Multiple-key map (class template )

Unordered associative containers:

unordered_set <!

unordered_multiset !

unordered_map !

Unordered Set (class template )
Unordered Multiset (class template )

Unordered Map (class template )

unordered_multimap ©*" Unordered Multimap (class template )
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Zuu Bo)\ooslpa G

o TunoC string

o NEPITUAIyUa (wrapper) yia array ano char
o Xpnoluec pebodol

o size, length

o C str

o e;pty

o operator[], substr

o append, operator+=

o compare, operator==, operator<, K. Ar.

o insert, replace

o find, rfind
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Nl S e

string s
string q = s;

cout << q << endl;

to be, or not to be? that is the question!

q += " _W.Shakespeare!";
cout << q << endl;
to be, or not to be? that is the question! W.Shakespeare!

cout << "size=" <K<K s.size()
<< " length=" << s.length() << endl;
size=42 length=42

cout << s[l] << endl;
o

cout << s.substr (3, 2) << endl;
be

s.replace (21, 4, "maybe THAT");
cout << s << endl;
to be, or not to be? maybe THAT is the question!

MpoypappaTioTIKEG Texvikeg 2025

"to be, or not to be? that is the question!";
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Nl S e

s.insert (34, " indeed");
cout << s << endl;

to be, or not to be? maybe that is indeed the question!
int w = s.find("indeed", 0);

cout << w << endl;

35

w = s.find("really", 0);

cout << w << endl;

-1

const char *raw pointer = s.data(); // or s.c _str()
cout << raw pointer << endl;

to be, or not to be? maybe that is indeed the question!
w = s.find("0") ;

int x = s.rfind("0");

cout <K w << " " KL x << endl;

1 52
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o Tunoc array<T, n>
o Napopola GUNNEPIPOPA PE TOUC anAouUC MiVAKEC
o 0TaBepou peyebouc, yvwoTou at compile time

#include <array>

array<int, 10> a; // napduoio pe int a[10];
array<string, 20> s;

al[l] 42 ;

s[2] = "Hello";
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o Xpnoluec pebodol TG KAaonc array
o size(): enoTPEPEl TO PEYEBOC TOU Nivaka
o at(): AeiIToupyei w¢ getter kai setter
o operator[]: onwc To at() aAAa xwpic EAeyxo opiwv

array<int, 10> a;

for (int i=0; i < a.size(); i++)

ariadi(i)-a= -k 0% // set
for (int i=0; i < a.size(); i++)
couts <liga va tdd Y- Al // get

© 10 20 30 40 50 60 70 80 90
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o for () pe iterator(*)

array<int, 10> a;

for (int i=0;
a.dpt (1) =

< a.size(); i++)
et S 05

// for |(int i#0; i < a.size(); i++)

// c#ut S atihal) <Gk Ty
for (type var : container)
for (int d : a) ... do something
COUE: €< d st alt

© 10 20 30 40 50 60 70 80 90
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o for () pe iterator(*)

array<i?t, 10> a;
// for [(int i=0[; i
// aljat(i) = [42;

l
for (int &d : a)
d = 42;

for (int d : a)
cout << d << "

< a.size(); i++)

for (type var : container)

. do something

"W .
4

© 10 20 30 40 50 60 70 80 90
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ontinerl‘IiKa |

o 2+ OIa0TACEIC
array<intt 10> a;

array<array<int, 10>, 10> b;

for (int 1i=0; i<10; i++)
for (int j=0; 3<10; Jj++)
ol L (o 9 (i G 5
/ol Fbatiiisatits =5 dd v d'

for (array<int,10> row : b) {
for (int d TrOwW)
cout << d << "\t";
cout << endl;

}

for (const array<int,10> &row

MpoypappaTioTIKEG Texvikeg 2025

e 1 2 3 4 5 6 7 8 9
i 2 3 4 5 6 7 8 9 10
2 3 4 5 6 7 8 9 10 11
3 4 5 6 7 8 9 10 11 12
4 5 6 7 8 9 10 11 12 13
5 6 7 8 9 10 11 12 13 14
6 7 8 9 10 11 12 13 14 15
7 8 9 10 11 12 13 14 15 16
g§ ¢ 10 11 12 13 14 15 16 17
9 10 11 12 13 14 15 16 17 18
b)
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