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C,C++

Compilers

gcc -o executable file source file.c

g++ -0 executable file source file.cpp

Integrated Development Environment (IDE)

Microsoft Visual Studio
Code::Blocks (http://www.codeblocks.org)

Dev C++


http://www.codeblocks.org/

C C++

#include <stdio.h> #include <iostream>
usilng namespace std;

int main () int main ()

{ {
printf (“Hello World\n”) ; cout << “Hello World”<<endl;
return O; cout << “Hello World\n”;

} return 0;

Visual Studio
#include "stdafx.h" precompiled headers



XWpPIC TNV EVTIOAN using namespace std;

4

#include <iostream>

int main ()
{

std: :cout << “Hello World” << std::endl;
return 0;

}

AlaKpIoN MIKPWV-KEQAAAIWY

#include <iostream>

int Main () AGBo¢, To Ovopa Main OEV €ival OPICPEVO
{

std::cout << “Hello World” << std::endl;
return 0;

}



#include <iostream>

using namespace std;

int main ()

{cout << “Hello World”<<endl; return 0;}

#include <iostream.h>
using namespace std;
int main ()
{
cout << “Hello World”
<<Lendl;
return 0O;



#include <iostream>
using namespace std;
int main ()

{
cout << “Hello

World” <<endl;

return 0O;
¥

#include <iostream>
using namespace std;
int main ()

{

cout << “Hello \4 2 UVEXEIO OTN ETTOUEVN YPAUMA
World” <<endl;

return 0;



Eicodoc¢ atmro 10 TTANKTPOAQYIO

#include <iostream>
using namespace std;
int main ()

{

int a,b;

cout << “owoe TLUn vyLoa to a”’;
cin >> a;

cout << endl;

cout << Wowoe TLun yLa to b”;
cin >> b;

cout << MY a * b = " << a*b << endl;
return 0;



Format

I/O manipulators

#include <iomanip>
setw(n) : N =E€gupog Tediou eKTUTTWONG. lOoXUEl yIa TNV ETTOUEVN EKTUTTWON

setprecision (n) : N =apIOUOC Yneiwv. loxuel yExp! va aAAAEEl TO N



Output format

#include <iostream>
#include <iomanip>
using namespace std;
int main ()

{

int a;

float x;

a = 10;

x = 125258.73

cout << setw(d) << a << endl;

cout << setprecision (3) << x;
cout << setprecision (8) << x;

return 0;

10

1.25e+005
125258.73



2. XOAla (comments)

#include <iostream>
using namespace std;
int main() // program start
{
float x; // tL eivoal n x 2

cout << “Hello World” << /* new line */ endl;
return 0O;

I/ ZX6ANI0 piog ypaupAg

[* apXnl oxoAiou

10



Oodnyieg (Directives)

#include

#define

#undef

#ifdef , #ifndef

#1f defined

#1if , #elif

4

14

#1f

C Preprocessor

'defined

felse , #endif

11



Odnyiec (directives)

e #include
- #include <iostream>
- #include “headerl.h”
e #define QvayvwpIoTIKO TIUN (Macro defines , macro constants)
- #define PI 3.14159265
- #define PI 4 * atan (1)
x =2 * PI *r » x =2 * 3,14159625 * r

- #define REAL double
- #define MY NAME
e #undef

- #undef REAL
- #undef MY NAME



Apxeia eTTIKEPAAIdOWV - Header files

Apxeia xwpic KataAnen . h
- #include <iostream>
- #include <string>

- Meta Tnv kaBiEpwon Twv ANSI standards yia tn C++

Apxeia pye karaAnén . h

— #include <iostream.h> (yia TTaAaIdTEPOUC compilers)
- #include <string.h>

— AlaTnpouv TN cuuBaATOTNTA PE TTAAQIOTEPO TTPOYPAUMOATO

13



MeTayAwTTION UTTO OUVONKEC
(conditional compilation)

#1f defined CONDITION

I/ Kwdikag C++

#endif

#if defined WINDOWS

I/ kwodikag yia Windows
#endif
#1f defined LINUX

I/ kwdIKAG yia Linux
fendif

14



#define C compiler
//#define Cpp compiler

#ifdef C compiler
#include <stdio.h> //inclue C libraries
#fendif

#ifdef Cpp compiler
#include <iostream> //inclue C++ libraries
using namespace std;

#endif

int main ()

{
#ifdef C compiler
printf ("This is a C programm \n");
#fendif

#ifdef Cpp compiler

cout << "This is a C++ programm " << endl;

#endif

return 0;

15



apxeio(a)

TTPOYPAUMATOG

'

-

#include

Header files

i

C compile )

'

Apxeio(a)
object

Y

>

'

EKTEAEOQIUO

BiBAI0ORKeC
Run time libraries

16



#include <iostream>
using namespace.std
int main ()
{
float x,y;
cin >> x;
cin >> vy;
// cin >> x >> vy;
cout << “H péon tipn twv x,y eival” << mean value (xX,VY);
cout << endl;

float mean value(float a, float Db)

{
return (a + b)/2;

17



#include <iostream>
using namespace.std
int main ()
{
float x,y;
cin >> x;
cin >> vy;
// cin >> x >> vy;
cout << “H péon tipn twv x,y eival” << mean value (xX,VY);
cout << endl;

float mean value(float a, float Db)

{
return (a + b)/2;

18



[lapyeio example1.cpp
#include <iostream>

using namespace.std

float mean value(float a, float b);
//float mean value(float , float );

int main ()
{
float x,vy;
cin >> Xx;
cin >> vy;
// cin >> x >> y;
cout << “H péon tiun tov X,y eival” << mean value(x,VY);
cout << endl;
return 0;
}

[lapxeio my functions.cpp
float mean value(float a, float Db)

{
return (a + b)/2;

}

19



Main.cpp

#include file1.h
#include file2.h

File1.h

#include file3.h

<

File3.h

#include file4.h
#include file1.h

20



//lapxeio my_functions.h
//header guard

#ifndef MY FUNCTIONS
#define MY FUNCTIONS

float mean value(float x,

#fendif

float v);

21



[lapxeio examplel1.cpp
#include <iostream>

#include “my functions.h”
using namespace.std

int main ()
{
float x,vy;
cin >> Xx;
cin >> vy;
// cin >> x >> y;
cout << “H uéon tLun
cout << endl;
return 0O;

TOV X,y €lval” << mean value (x,Vy);

22



AnAwaon yetaAnTwy

- _ Mvrun AiguBuvoceig
Hit 10110101 (B5)
int b —
11001101 (CD) 8C33CDB5 hex
10001100 (8C)
11101000
00000011 v
00000000 APXIKEG TIUEG
00000000
int main ()
{
int b = 1000;
int b(1000);
}
Aképaiog 2 bytes (16 bit)
Aekaegadiko FFFC
Auadikd 1111 1111 1111 1100

AeKadIKOC Xwpic TTpoonuo 65532
AeKadIKOG UE TTPOCNMO -4

23



TUTTOI OTOIXEIWV

e  NOVIKEC HETAPBANTEC
- bool
e XOPOAKTNPEG
- [signed] char
- unsigned char
* Axképaiol
- [signed] int
- unsigned 1int
- [signed] short
- unsigned short
- [signed] 1long
- unsigned long
- [signed] long long
- [unsigned] long long

signed] short int)
nsigned short 1nt)
signed[ long 1nt)
nsigned long 1int)
signed long long int)
(unsigned long long 1nt)

C|—|C:|—|

(
(
(
(
(

e [lpaypaTikoi (KIvnTr¢ UTTodIa0TOANG)

- float
— double
- long double

24



XapaKTNPEC

char cl,c2;
cl="A"';
C2=65;

cl=cl+('a'-'"A");

Mn EKTUTTWOIUOI XOPAKTPEC
XapOaKTAPEC EAEYXOU

Octal hex
\n \012 \OxA new line
\t \011l \O0x9 horizontal tab
\v \013 \OxB wvertical tab
\f \014 \O0xC form feed
\b \010 \0x8 back space
\a \007 \0x7 bell
\r \015 \OxD carriage return

32
33

34
35
36
37
38
39
40

41
42

43
44
45
46
47
48
49
50
51

—_—

w N

52
53

54
55
56
57
58
59
60

61
62

63
64
65
66
67
68
69
70
71

© o0 N oo o A~

@ Mmoo o0 w >

72
73

74
75
76
77
78
79
80

81
82

83
84
85
86
87
88
89
90
91

— I

N < X S < c 4 wnw 11O T O Z=Zr X

—

92
93

94
95
96
97
98
99

100

101
102

103
104
105
106
107
108
109
110
111

Q) o o O 9Q

O QO 9 —h

112
113

114
115
116
117
118
119
120

121
122

123
124
125
126
127
128
129
130
131

X

~— — ~ N <



AKEpQlOl

1 byte signed -127 127

1 byte unsigned 0 255

2 bytes signed -32768 32767

2 bytes unsigned 0 65535

4 bytes signed -2,147,483,648 2,147,483,647

4 bytes unsigned 0 4,294 967,296

8 bytes signed -9,223,372,036,854,775,807 | 9,223,372,036,854,775,807
8 bytes unsigned 0 18,446,744,073,709,551,615

short int a;

a = 32765;

a =a + 5;

cout << a; -32766

unsigned short b;

b = 65534;

b =Db + 2;

cout << Db; 0 26



[1TpayuaTIKOI

Ubuntu 64bit Windows 64 bit Windows 64 bit

G++ Visual C++ v10 32bit g++ 32bit

Boolean 1 Bytes 1 Bytes 1 Bytes
Character 1 Bytes 1 Bytes 1 Bytes
Wide Character 4 Bytes 2 Bytes 2 Bytes
Short Integer 2 Bytes 2 Bytes 2 Bytes
Integer 4 Bytes 4 Bytes 4 Bytes
Long Integer 8 Bytes 4 Bytes 4 Bytes
Long Long Integer 8 Bytes 8 Bytes 8 Bytes
Float 4 Bytes 4 Bytes 4 Bytes
Double 8 Bytes 8 Bytes 8 Bytes
Long Double 16 Bytes 8 Bytes 12 Bytes
float 4 3.4 e+38

double 8 1.7 e £ 308

Long doule 12



2T00EPEC

20 int
20u  unsigned 1int
201 long

20ul unsigned long

0115 oxktad kO

Ox1A dexraefadLkd
0b10101010 duadixrd (gcc)
3.14159

3.14159L long double

28



2T00EPEC

#define ELECTRON CHARGE 1.6e-19

e Aegv gival yetaBAnTn, dev atroOnKeUETAl OTN PVAMN
o OpileTal TTPIV AQTTO TIC CUVAPTNOEIC (KAl TN main Qv €ival oTo idI0 ApPXEiO)

 EuBéAeia: OAo 10 apxeio (global)

const double ElectronCharge = 1.6e-19;

ATTOBNKEUETAI OTN MVAMN OTTWG o1 HETABANTEC
H 1iun) dev utropei va aAAacel. (read only)
- HevioAjElectronCharge = 100; 0a dwoel oQAAUA JETAYAWTTIONG
OpileTal OTTOUdNTTOTE HECA OTO TTPOYPAMMA OTTWG Kal O AANEC HETAPBANTEC
H euBEAcia TG gival TOTTIKA ) KABOAIKNA

29



MeTATPOTTEC TUTTWV-AUTOUATEC UETATPOTTEC

float x;

int y;

double z;

z=x+y; / /0l X KAl Y TIPETTEI va €ival Tou idlou TUTTOU. H y petaTtpétretal o€ float

KOl TO aTTOTEAEOUA HETATPETTETAI O€ double

2.EIPA UETATPOTING
long double>double>float>unsigned long>long>unsigned int>int

yv=z+x; //H Yy yerarpEmeral o€ double Kal TO ATTOTEAECUQ OTPOYYUAOTTOIEITAI

o€ int
Microsoft Visual Studio
warning C4244:'=": conversion from 'double’ to 'int', possible loss of data
x=z+vy;//
warning C4244:'=": conversion from 'double' to 'float’, possible loss of data

x=5/3; // x=1

30



MeTaTpOTTEC TUTTWYV - casting

float x;

int y;

double z;

z=(double) x+ (double) y; MeTaTpoTri 01N C

Metarpotrj otn C++

static cast<double> x

31



ApIOUNTIKOI TEAEOTEC — TTPOTEPAIOTNTEC
+ - * [/ % ++ - =

[MpAceIc akepaiwy

int a=3,b=5, c;
c = a/b; (amotéleopa 0)

a++ ++a
a = 2
b = a++ + 1; b
c = ++a + 1; a

i
i1
O w

A~ W

a=10+ (b=3)
b=3
a=10+b

a +t= b
a=atb

a = (b=1,b+5)
b=1 ; a=b+5 ;

Z = (x >vy) ? xX VY,
1f (x>y) z=x else z=y;



ATTOTEAEOUATA TOU TEAEOTN ++
%
Y

5; tty = 6

++y = 7
+ ++vy; =7 + 7 = 14
5; ++y y = 6

++y + 1 y = 7 ++y+1=8
+ ++y + 1; Xx =8 + 7 x = 15
5, y++ y = 5

++y Y 6
Tty X =6 + 6

yv++ y = 7/
5; y++ y = 5

t+y + 1 y = 6 ++y+1=7
+ oty + 1; x =06 + 7 x= 13

y = '/

+ 1 + ++y;

+ (1 + ++y)

Microsoft VS 2010 x=15 y=7
Code::Blocks 12.11 x=14 y=7

33



int main() //Gauss method for Easter date computation

{

int year, start year,end year, a, b, ¢, d, e;

cout << "Give Start Year : ";
cin >> start year; cout << endl;
cout << "Give End Year : "y
cin >> end year; cout << endl;
for (year = start year ; year <= end year ; year++)
{
a = year $ 19;
b = year % 4;
c = year $ 7;
d = (19*a+15) % 30;
e = (2*b+4d*c+6*d+6) % 7;
cout << "Easter in the year " << year;
if (d+e+4 > 30) // Easter in May
cout << " May " << d+te-26 << endl;
else // Easter in April
cout << " April " << dte+4d << endl;

}

return 0;



bitwise

& Kal (and)
11000011
& 10001001
10000001
| n (or)
11000011
| 10001001
11001011
~ ATTOKAEIOTIKO 1) (XOr)
11000011
~ 10001001
01001010
~ OUNTTANPWHA WG TTPOC £va
~01010011 = 10101100
a << n oAioBnon Tou a apIoTEPA n BEOEIC

01001000 << 1 = 10010000
a >> n oAiobnon Tou a deCIA n BEOEIC
01001000 >> 1 = 00100100

(72 << 1 =144)

(72 >> 1 =36)

35



unsigned short a

TI TINNA €X€I TO bit 3;

& (AND)

MNOEVIONOG ToU bit 4

&

Béon (set) Tou bit 6

| (OR)

avTioTpo®n Tou bit 1

~ (XOR)

TeAeOTEC

= 0Ox8A

a & (1 << 3)
10001010
00001000

00001000 = 8

a & ~(1 << 4)
10011010
11101111

10001010

a | (1 << 6)
10001010
01000000

11001010

a ” (1 1)
10001010
00000010

10001000

(10001010,138)

10000010
& 00001000
00000000

~(1<<4)= ~(00010000)=11101111

10001000
~ 00000010
10001010




> XEOIOKOI TEAEOTEG (==, 1=, >, <, >=, <=))
Noyikoi TeheoTéc (!, &&, || )

(a > 5) && (a <= 10) // 5 < a =< 10
(a<25) || (a>10) // 5 > a > 10
'(( a > 5) && (a <= 10)) // 5 > a > 10

Mia ap1BunTiki peTaBANTA £xel kKal AoyikA Tip: a =0 false , a # 0 true
a=1 , b=10 : a == b - false (0) !'(a == b) - true (#0)
(la == b) o (!la)==b o (!1==10) o 0==10 - false

if (a=1) - true

{1}

float a,b : a == b ?



(

(

01 2

a+b

)
1

(
2

(

m+n

(a+b)

[TapevBeoeIC

) /o
2 3 2
m+n
f+g

f+g ) * k

k+w

q+p

) +wW

1

)
0

/

(
1

a+p

)
0
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//File 1.cpp
extern int m

int main ()

//File 2.cpp

int m;

function 1() {}

function 2 () {}

External variables



EuBEAcIa peTaBANTWY
extern float e x; -
float g x; =&
float mean(float ,float );

H dNnAwaon uttapyxel oe AANO apxeio
global

int main ()

{
float x,vy,z,t; -
z= mean (x,V)

{

TOTTKEG OTN Main

float w,; -«
W=Z*7Z;
g X=Ww;

Totmikr) oto block

}
cout << g x;
cout << w; -«

}

AyvwoTn ekTOC TO block (out of scope)

float mean(float a,float b)
{
float x; -
x = (a+b)/2;
return x; 40
}

Totriky 0Tn mean



EVTOAEC dlakKAGOwWONC

if (Aoylknp nopaoctaon) 1t (AoyLxn napacraon)

EVIOAD ; EVTOAI
else ’
v TOAR ; S
else 1f
{
1f (Aoyixn moapaotoon) EVTOADN;
f L.
gevtoAn 1; }
EVTIOAN 2; else 1f
........ {
} EVTOAD;
else ooooooooo
{ }
EVTOAN 3; else
EVTOADN 4; {



if

int main ()
{
char c;
cout << “Enter a character : 7;
cin >> c;
if c >= 'a' && c <

( = 'z")
c=c - ('a'" =-'"A");

if (¢ >= 'a' && c <= 'z");
c =c¢ - ('a' =-"A");
1f (¢ >= 'a' && ¢c <= "'z")
; - Kevry evioAn
c =c¢c - ('a' ="A");

42



if ( x > 0)

—>if
//

else

//

_>

{

1f |
//

}

—pclse

/] x =

x>=1 && x<= 10)
1<x<10

0<x<1 1 x>10

—p1f ( x > 0)

x>=1 && x<= 10)
1<x<10

0

if ( x > 0)

{
—>if

//

»clse

//

x>=1 && x<= 10)
1<x<10

0<x<1 1 x>10

~

if

EvToAn mTou ekteAcital av x>0
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int a;

float b, c;

cin >> a >> b;
if (a == 3)

cout <<%division by zero”;
else
c=b/ (a-3);

1f (a == 0)

cout <<%“division by zero”;
else

c=b/a;

if (a !'= 3)
c=b/ (a-3)
else
cout <<Mdivision by zero”;

if

if (a = 3) = [avTa true
cout << “division by zero”;

else
c=b/ (a-3) ;

if (a = 0) = [MavTa false
cout << “division by zero”;

else
c=b/a;

1f (a !'= 0)
c=b/a;
else
cout <<%division by zero”;

44



int main ()
{
double x,vy, z;
char oper;
bool success=true;
cout << “Enter operandl
cin >> x >> oper >> y;
1f (oper == '+"')
z = Xty;
else
1f (oper == '-")
Z = X-V;
else
if (oper == '*')
zZ = X*Vy;
else

if (oper == '/

z = X/V;
else

If - else If

144

operator operand?2 :”;

&& y !'= 0)

success = false;

if (success)

cout << x << oper <K y << " =" K z << endl;

return !success;
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int main ()
{
double x,v, z;
char oper;
bool success=true;

switch

cout << “Enter operandl operator operand?Z :”;

cin >> x >> oper >> y;
switch (oper)

{

case '+': <
z = X+ty;
break;
case '-':
zZ = X-Y;
break;
case '*':
zZ = X*y;
break;
case '/':
if (y !'= 0) z = x/y;else
break;
default:
success = false;
}
if (success)
cout << x <L oper <LK y <<

return success;

Mia TiuR, Ox1 TTEPIOXN ] OUVOAO TIHWYV

success = false;

" =" K 7z << endl;
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int main ()
{
double x,v,z;
char oper;
bool success=true;
cout << “Enter operandl
cin >> x >> oper >> y;
switch (oper)
{
case '+':
z = Xty;
break;
case '-':
Z = X-V;
break;
case '*':
zZ = xX*y;
break;
case '/':
if (y !'=
default:
success =

0) z =

false;

}
1f (success)
cout << x

return success;

<< oper <L y << " =1

switch

144

operator operand2 :”;

xX/V;

<< 7z << endl;



int main ()

{

char c;
cin >> cC
switch (c)
{
case 'A':
case 'a':
case 'E':
case 'e'
case 'O
case 'o'
case 'I'
case 'i':
case 'U':
case 'u':
break;
case 'Y':
case 'y':

cout<<“Character i1s vowel
or consonant”;

break;

cout<<“Character is wvowel”;

switch

}

case 'B'
case 'B'
case 'C'
case 'c'
case 'D'
case 'd':
case 'F'
case 'f'
case 'Z'
case 'z
break;
default:

cout <<”0Other character”;

}

return 0O;

cout<<“Character i1s consonant”;

48



EvToAn d1akAGdwWOoNG Xwpic ouvenkn
goto

int ay;

char c;

cout << “Enter a digit”;

try again: -= ETikéTa (label)
cin >> c;

1f (!l (c >= '0'" && c <= '9") )

{

cout << “Wrong Character, Try Again”;
goto try again;

}
a=c¢ - '0";

H evtoAn goto ptropei va avrikaTtaoTabei Ye pia evioAn eTavaAnyng

49



EvTOAEC eTTOVAANWNC
while , do-while

int a;

char c;

cout << “Enter a digit”;

cin >> C;

while ( !(c >= '0' && c <= '9") )

{
cout << “Wrong Character, Try Agailn”;
cin >> c;

}
a=c¢< - '0";

do
{
cout << “Enter a Digit”;
cin >> c;
twhile ( !'(c >= '0"'" && c <= '9") );
a=c¢ - '0";

50



EvTOAEC eTTOVAANWNC

while , do-while

while (noapdotaon)

{
/ /€KTEAOUVTAI OTav N TTapdoTaon dgv gival undév (true)

}

while (napdotaon); //KEVA EVIOAN

while (1)
{ } / /endless loop

51



while

int main ()
{
double sumx = 0.0;
int n = 0;
int first, last, temp, i;
cout << “Enter the first integer :”;
cin >> first; cout << endl;
cout << "Enter the last integer :”;
cin >> last; cout << endl;
if (first>last)
{
temp = first; // av first > last
first = last; // QVTIMETABECN TWV TINWV TWV METABANTWYV
last = temp;
}
i = first;
while (1 <= last)
{
n++; // TIAABOC apIBuwyv Tou aBpoicuaTog
sumx += (double) i++;
}
cout << “Sum of integers from ” << first << % to “<Klast
<< W = % K sumx << endl;
cout << “Average value = “ << sumx/n; //sumx/ (last-first)
return O;



EvToAn emavaAnpewy for (1)

#include <iostream>
#include <math.h>
using namespace std;
int main ()
{
double x = 0.0;
for (int i = 0; 1 <= 100; i++)
X = X + (double)i;
cout << “Sum = “ << x << endl;

cout << “Mean = N << x / 1 << endl;

return 0O;

#include <iostream>
#include <math.h>
using namespace std;
int main ()
{

double x = 0.0;

// 1 TOTKAOTN for

for (int 1 = 0; 1 <= 100; ) // Og&v uUTTApPXEl UETABOAN TOU i

X = x + (double)i++;
cout << “Sum = “ << x << endl;
return 0;

// T0 i au&davetal edw
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EvToAn emavaAnNpewy for  (2)

#include <iostream>
#include <math.h>
using namespace std;
int main ()
{
double x = 0.0;
int 1i,k;

for (1 =1, k = 1;

x = (double)i /

return 0;

}

int 1i;

cout << ™ Enter starting index

cin >> 1i;
for ( ; 1 <= 1000;
{ }

for ( int 1 = 0 ; 1

i <= 100; i++ , k = k + 2 )

(double) k;
cout << “x = " <K<K x << endl;

i++)

\

// QPXIKA TIUR Tou 1 €dw
// N 6éon otn for yia TNV APXIKA TIUN MEVEI KEVN

<= 1000; 1i++) // kaBuoTépnon
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for ( ; ; ) endless loop

int a;

cout << “ Enter a ( # 0 ) ¢ "
cin >> a;

cout << endl;

for (; a == 0 ; )

{

cout << Y a =0 , Enter a : %;

cin >> a;
cout << endl;
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[MapaAnyn eTTavaAnNWewyv
EvTOAN continue

#include <iostream>

using namespace std;
int main ()
{
for (int 1 = 0; 1 <=
{
if (' (1 % 2) )
continue;
cout << 1 << endl;
}
}

100; 1i++)
/ /1%2=0 false. !0 true

/ /TUTTWVEI TOUC JOVOUC apiBuouc
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AlakoTtrn eTavaANPewy break

#include <iostream>
using namespace std;
int main ()
{
int n;
cout << “Enter an integer :”;
cin >> n;
cout << endl;
unsigned long long factorial 1 = 1;
double factorial d = (double)l;
for (int 1 = 1; ; 1i++)
{
if (1 > n)
break;
factorial d *= (double)1i;
factorial 1 *= 1;
}
cout << n << "! =" << factorial i1 << endl;
cout << n << "! =" << factorial d << endl;
return 0;

‘E€0D0G a11d TO KUKAO for
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2 13355779

int main ()

{

double productl = (double)l;
double productZ2 = (double)l;
double x;

for (int i=1;i < 2000;i++)
{ Cm_yy 2 i

X = (double) (2*1) ;
productl *= (x/(x—l))*(x/(x+l));/

for (int 1=2;1 < 2000;1i += 2)

1
x = (double)i; 2 Syi—li+l
product2 *= (x/(x-1))*(x/(x+1));
}

cout << "Product = "<<productl << endl;
cout << "P1 = "<< productl * 2 << endl;
return 0;
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for

1 1 1 1 -

(_ 1 )i+1

— + - +... >
2-3-4 456 67-8 8910 (21)(2i+1)(2i+2)

i=1

int main ()

{
double sum = (double)0.0;
double x,current term;
int 1=1,sign;
for (int 1=1;1i < 2000;1i++)
{

if ((1 %2)== ) // aviduyd i+1 povo
sign = -1;
else
sign = 1;
x = (double) (2*1);
current term = 1.0/ (x*(x+1)*(x+2));
sum += (double)sign * current term;
}
cout << "sum = "<<sum << endl;

return O;

TTAPAVOUOAOTNG
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1 1 1 1 " (—1)*!
— + - +... >
234 456 678 8910 (2i)(2i+1)(2i+2)

i=1

int main ()

{
double sum = (double)0.0;
double x,current term;
int 1i=1,sign;
for (int 1=1;i < 2000; 1++4)
{

if ((1 %2) == )
sign = -1;
else
sign = 1;
x = (double) (2*1);
current term = 1.0; < YTToAOYIOUOG TTAPAVONAOTH)
for (int J=0;3<=2;3++) Me eTravaAnyeig

current term *= 1.0/ (x+Jj);
sum += (double)sign*current term;
}
cout << "sum = "<<sum << endl;

return 0;
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S

1 1 1 1
- + — +
2:3-4 456 6:7-8 8-:9-10

i=1

int main ()

{

double sum = (double)0.0;

double x,current term;

int 1=1,sign;

const double threshold = 1.0e-10;
for (int 1i=1;i < 2000;i++)

{

if ((1 %2) == )
sign = -1;
else
sign = 1;
X = (double) (2*1);
current term = 1.0;

for (int J=0;3<=2;j++)
current term *= 1.0/ (x+]j);

1f (current term < threshold)
break;

sum += (double)sign*current term;

}
cout << "sum = "<<sum << endl;
return O;

1)i+1

21+1)(Zi+2)

Opl10 dIOKOTTNC ETTAVOARYEWYV
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while | .
1 1 1 1 (—1)"

- + - +...
2:3-4 456 67-8 8-9-10 < (2i)(2i+1)(2i+2)

int main ()
{
double sum = (double)0.0;
double x,current term;
int 1=1,sign;
const double threshold = 1.0e-10;

do
{
1if ((1 %2) == )
sign = -1;
else
sign = 1;
X = (double) (2*1);
current term = 1.0/ (x* (x+1)*(x+2));
sum += (double)sign*current term;
i++;

}while (current term > threshold);

cout << "sum = "<<sum << endl;
return O;
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[Tivakec - Arrays

AnAwaon povodlaoTtaTou Trivaka 10 akepaiwv

#define M 10

const int n=10;

int k = 10

int a[l0];

int b[n];

int c[M];

int d[k]; //0gv emTpémreral viaTi kK dev gival otaBepd

ApIBuGG oTolxEiou — OEIKTNG -index
O 1 2 3 4 5 6 7 8 9

A1adOXIKEC BETEIC PVUNG
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APXIKEC TINEC

int a(8 ={1, 5, 21, 45, 32 , 78 , 66 , 9 }
int a(g8 = {1, 5, 21, 45, 32 , 78 , 66 , 9 , 3}
Error : too many 1nitializers

ONAwaon TTivaka 12 oToIxeiwv

double x[] = (1.1 , 5.6 , 2.3 , 4.7 , 10.5 , 8.4 ,

7.7, 9.6 , 21.8 , 25.5 , 33.1 , 4.8}

int a[8] = { 0 } //OAa ta otoixeia tou Trivaka 0
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H C++ 0ev eAEyXEl T OpIA TWV TTIVAKWYV

‘Eva AadBo¢ mrpoypapuall

int main ()
{
int a[l1l0], 1;
for (1=0;1<20;1++)
ali]=1;
return 0O;

}

To TTpoypaupa Ba ypayel o€ TTEPIOXN TNG MVIUNG TTOU XPNOIMOTIOIEITAl ATTO
AAAEC METABANTEC ) KWOIKA
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[Tivakec OUO N TTEPICOOTEPWYV OIACTACEWV

const int row=3,col=5;
int x[row] [col];

['papun O [papun 1 [papun 2
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
A1adoxIKEC BETEIC HVANG

int x[3][5]={{1,2,8,33,51},{4,12,3,21,9},{7,5,2,45,06}}

int x[ ] [5]:{{11218133151}1{4/12/3/21/9}/{71512145/6}}
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Elcaywyn oToIXEiwv TTivakd

#include <iostream>
#include <math.h>

using namespace std;

int main ()
{
const int MAX=100;
double x[MAX];
int n;
do
{
cout >> “Enter number of data points [2 to M << MAX << Y] : 7;
cin >> n;
cout << endl;
}while ( (n < 2) || (n > 100) );

for (int 1=0 ; 1 < n ; 1++)
{
cout << "x["<< i+l << "] = ";
cin >> x[1];
cout << endl;
} 67



YTTOAOYIOHOC OIAPOPWY PEYEBWYV

double min value=x[0],max value=x[0],mean value=0.0;
for(int Jj=0 ; 7 < n ;J++)
{

1f (x[J] < min value) min value = x[]J];
1f (x[J] > max value) max value = x[]J];
// min value = (min value < x[j])? min value: x[]J];
// max value = (max value > x[]J])? max value: x[]J];

mean value += x[]J];

}

mean value = mean value/n;

double standard deviation = 0.0;
for(int 3j=0 ; J < n ; J++)
standard deviation += pow(x[J]-mean value,2);

standard deviation = sqgrt(standard deviation/n);

cout << "Minimun = " << min value << endl;

cout << "Maximum = " << max value << endl;

cout << "Mean value = " << mean value << endl;

cout << "Standard deviation = " << standard deviation <<

endl;
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Tacivounon Twv OTOIXEIWV TOU TTivaka

/ /aAy6piBpog COMB

const float shrink = 1.3f; <= 2UVTEAEOTNG UEIWONG ATTOCTACNG
int offset;

double temp;

bool inOrder;

offset = n; ApPXIKA TIUA aT60TAONG
do
{ Y€ KGOe BAPA N aTTOGTOON
offset = (int) (offset/shrink); % SIQIPEITAI UE TOV GUVTEAEDTH
offset = (offset == 0) 2?2 1 : offset;
inOrder = true;
fo¥(1nt %=O,j=offset;1<(n—offset);1++,j++) ZUVKpKﬂ]TOU(TnmxsknJipsTO
if (x[1] > X[j]) - oTOI r o “ 7 ” ﬁ: t
{ XEIO ] € ATTOO0TACN Olise
inOrder = false;
temp = x[i]; .
x[1] = x[J]; AvTIgETABEDN oTOIXEIWV. TO MIKPOTEPO OTN BEON |
x[3] = temp;
}
}while (! (offset == 1 && inOrder == true));
for(int 1=0;i<n;i++)
cout << "x[" << i1 << "] = "« x[1] << endl;

return 0O; 69



[Tivakec xapaktnpwyv ( TG C)

char my string([20];

char message[20] = “Hello world”; , Null character- ASCIl code O
(Tov TTpo0cBETEI O compiler)

H e | | I o) w o r || d | \0
char message[] = “Hello world”;

H e | | I o) w o r || d \0
char message[]={'H',6'e','1l','1l"','0","

','W','O','r','l','d','\O'},’




[Tivakec xapaktnpwyv ( TG C)

include <iostream>
include <string>

#include <cstdio>

using namespace.std;

int main ()

{

int m;

char first name[20], last name[20], full name[50];

cout << “Enter your first name %;

cin >> first name; cout << endl; . . . .
— ’ ’ AlaBadel JEXPI TO TTPWTO KEVO

cin >> last name; cout << endl; Pace! Hexp P

cout << “Enter your full name” ;
gets (full name); g Alofader pia ypapun padi pe a keva

return 0O;

71
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UTTIKEC OUVAPTNOCEIC YIA TTIVAOKEC XAPAKTNPWYV

strlen(str) EmoTpépel To Ko (TTARB0C XapaKTipwy)

strcpy (sl,s2) AvVTIypA@El TO OTOIXEIA TOU S2 OTOV S1
[Mpétrel n didoTtaon Tou s1 va ion | HeEyaAuTeEPN TNG
dla0TOONG TOU S2.

strcmp (sl,s2) 2UYKPIVEI TOU OUO TTIVAKEG KAl ETTIOTPEPEL:
0 av civai iool
OeTIKO apIBuo av s1 > s2 (AECIKOYPOAPIKA)
ApvnTIKG apiBuo av s1 < s2 (AECIKOYPOAPIKA)
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#include <iostream>
#include <cstdio>
#include <cstring>
using namespace std;

int main ()
{
char ¢,s1[50],s2[50];
gets (s2);
cout << "You entered "
<< 1A

strcpy(sl,s2);
cout <<"sl = "<< sl<<endl<<

cout <<"compare sl , s2 : "
strcat (sl,"A");

cout << "sl = "<<sl<<endl<<
cout <<"compare sl , s2 : "

strcat (s2, "ABC") ;
cout << "sl =

cout <<"compare sl , s2 : "

return 0O

"<<s]l << endlx<<

<< strlen(s?2)
characters"<<endl;

"s2 = "<<s2<<endl;
<< strcmp(sl, s2)<<endl;

"s2 = "<<Ks52<< endl;
<< strcmp (sl, s2)<<endl;

"s?2 = "<<s2<<endl;

<< strcmp(sl, s2)<<endl;
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Pointers - AgiKTeC

int a; Afoueuon dieUBuvoNnc (TTEPIOXAG) OTN PVIUN YIA AKEPAIO.

address-of operator (&) :&a d1euBuvon n¢ a ( &a = 0x28fefc )

int *pa; AnRAwon ocikTn o€ aképalo. Aéopeuon dieuBuvong r) oTToia

TTEPIEXEI TN OIEUBUVON aKEPAiou.
&pa = 0x28fef8 , pa = Oxfffffffe

a =10;
pa = &a; pa = 0x28fefc \ > 5
int c

pa

c = *pa; TEPIEXOMEVO TNG dlEUBuvOoNG oTNV

oTroia dcixvel o pa (c=a)

dereference operator (*)

pa = NULL; pa=0

Ox28fef
C

Ox28fef
8
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AEIKTEC KAl TTIVAKEC

|_array dieubuvon Tou
int i arrayl[l101={2,4,3,12,24,26,35,9,44,10}; TIpwWTOU OTOIXEIOU

int* 1 pl,int* 1 p2; |_array = &i_array|[0]
a = *i array; a=2
i pl = 1 array;

i array = 1 p2; Otv emMTPETIETAI. 1 array OTABEPOG OEIKTNG

*(1 array+m) *(i_array + m * n) n:apiBuog bytes
*(1 array + m) = i array[m]
a =*(1 array++); a=4

char* c string="hello”;
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char a;
char * b;

char ** ¢c;

a = va;
b = &a;
c = &b;
*kc = 7

AEIKTEC O€ OEIKTEC

XOPAKTNPAG
O€iKTNG O€ XapaKTHpa
O€iKTNG O€ OEIKTN XOPAKTHPA

a=z
b = Ox28feff
c = Ox28fef8

Ox28feff

0x28fef8

0Ox28fef4
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[TivaKeg OEIKTWYV

int main ()
{
char *month[]={"JANUARY", "FEBRUARY", "MARCH", "APRIL", "MAY", "JUNE",
"JuLy","AUGUST", "SEPTEMBER", "OCTOBER", "NOVEMBER" , "DECEMBER" } ;

for (int 1=0; 1<12; i++)
cout << *month[i] << % M << (int)month[i] << endl;
for (int j=0; <12 ;Jj++)
cout << month[j] << endl;
// cout << * (month+7j);
}
JIA N U A R|Y|\O
J 46e065 JANUARY II\:/I i g 2 g \'g R YO
F  46e06d FEBRUARY
M 46076 MARCH AP RITILINO
A  46e07c APRIL M| A Y|\0
M 46e082 MAY J| U N|E|\O
J 46e086 JUNE JIU LIY|\O
J 46e08b JULY AU GIUISITI\O
A 46e090 AUGUST S EIPITIEIM B/ EIRIO
S 46e097 SEPTEMBER o clTlo B EIRIO
O 46e0a1 OCTOBER N ol vVIEIMBIE RO
N 46e0a9 NOVEMBER 77
D 46e0b2 DECEMBER DIEJC/E|M[BJE|RJ\0




Aciktec void (void pointers)

void *vp; O€IKTNG O€ uNn TTPOCdIOPICHEVO TUTTO OTOIXEIOU

int a;
double x[100];
char c;

O d¢eikTnNG vp ptopei va deixvel o€ 0TTOI0OATIOTE TUTTO GTOIXEIOU

vp = &a;
Vp = X;
vp = &C;
int b;

b = *vp; O&V EMTPETTETAI APOU OEV Eival YVWOTOG O TUTTOG
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int main ()

{
volid *vp;
int i1a=55;

float fx=5.5;;
int 1ar[4]={10,20,30,40};

vp=&ia;
cout << *(

vp=6&£x;
cout << *(

vp=iar;
cout << *(

(int*)vp ) << endl;

(float*)vp )

(int*)vp + 2

<< endl;

) << endl;

TUTTWVEI 55

TUTTWVEI 5.5

TuTTWVEl 30
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AUVAUIKN) OEOPEUON-ATTOOECUEUCT MVIMNG
New - new[]- delete

//  C
double *dyn x,*dyn ar;
dyn x = malloc(sizeof (double));
int n;
dyn ar = malloc(n*sizeof (double));

free (dyn x);
free(dyn ar)

// C++
double *dyn x,*dyn ar;
dyn x = new double;
int n;
dyn ar = new double[n];

delete dyn x;
delete[] dyn ar;



 Ea&v dev gival duvart n dEopeuon UVAUNG TTAPAYETAI PIa e€aipeon
(bad alloc exception)Kal TO TIPOYPAPUA TEPUATICETAL.

« Eival duvatov va aAAACoUPE TN CUPTTEPIPOPA UE TN TTAPANETPO nothrow.

* Aev rapayetal ecaipeon aAAa n new emaTpEPel Ogiktn NULL (0);

int *pa, n ;

cin >> n;

pa new (nothrow) 1nt[5];
if (pa == 0)

cout << "Error allocating memory";
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[Tapdodelyua duvapikng 0EoPeEUONG MVAMNG

int main ()
{
double *dyn x,*dyn _ar; //0Uo O€ikTeg Oe double
// Ogv OECUEVETAI UVAMN YIA TIUN, MOVO VI OEIKTEC

dyn x = new double; / /OEOUEUOT MVAMNG

cout << "Enter coefficient :";
cin >> *dyn x;
cout << endl;

int n;

cout << " Number of array elements :";

cin >> n;

cout << endl;

dyn ar = new double[n];// OEOHEUCN PMVAUNG VIO TOV TTiVAKO
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for (int 1i=0; i<n; 1i++)
{

cout << "array[" << 1 <K"] =";

cin >> dyn arl[i];
cout << endl;
}

for (int J=0; j<n; Jj++)

{

dyn ar[j] *= *dyn

cout << dyn ar([]j];
cout << endI;
}
delete dyn x; //
delete[] dyn ar; //

dyn x = NULL;
dyn ar = NULL;

return 0;

Xy

aTTodETUEUON UVIUNG
o1 OgiKTEG dEIXVOUV OTN PUVAMN TTOU ATTOOECHEUTNKE
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2T00€gPOI OEIKTEC

int a=1;

int * const c ptr = &a;

* H 1y Tou d¢€iktNn, n d1EUBUVON OTNV OTToIA
OeixVel, dev PNTTOPEI va aAAAEEl

o [lpétrel va d00B¢i TiuR otn drAwon

 H peraBAnTry otnVv otroia deixvel dgv gival
oTaBEPN Kal JTTOPEI va aAANACE

*c ptr = 10; a=10

int a=1,b=2;

const int * c ptr = &a;

 H miu NG a d¢ev gival otaBepn KAl PTTOPEI
va aAANGCEl

* H 1iyn} Tou d¢iktn d¢ev gival otabepn Kal
UTTOPEI va aAAGCEl

* H 1y TnG a dev utropei va aANAcel HEow
TOU OEiKTN

*c ptr = 10; OtV EMTPETTETAI

c ptr = &b; ETTITPETTETAN

const int a; a oT1adepn

}

c_ptr= 28feff

c_ptr= 28feff

const int * const c ptr = &a oT1aBePOS OEIKTNG

Ox28feff

0x28fef8

Ox28feff

O0x28fef8
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MeTaTpoTtreC TUTTWYV O€ Pointers

reinterpret cast MeTarpotreég peTagu acuuBaTtwy TUTTWY. MeTatpETel Eva TUTIO O€
AAAO OepeAIWOWCS dIAPOPETIKO TUTTO TT.X. OKEPAIO O€ pointer | avTioTpoga.

int 1i;
char *p = "This 1s a string";
1 = reinterpret cast<int> (p);

const cast Meratpémel éva o1aBepo deikn o€ peTtaBAnTo deiKTN
int a = 50;
const 1nt *pb=é&a;
int *pv;
cout << " a = "<< a << endl; a=50
*pb = 100; / /I\N&BOC, 0TOBEPOC DEIKTNC
pv = const cast<int*> (pb);
*pv = 100;
cout << " *pb = "< *pb << endl;
cout << " a = "<< a << endl; a=100
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Ava@opec References

int 1i,k;
1=10; * O1 ava@opEg gival EYPETEG OTOBEPES
, | (0TaBOEPOI DEIKTEC) KAl TTPETTEI VA
int & j = i;Ava@opad aTo i, apXIKOTToloUVTal
Ox1 dielBuvon Touj o &j= &
| OUVWVUMO TOU i * H avapopd dev ptropei va aAAGEEl TIPN Kal
*j =3; AGB0G, Oev cival OEiKTNG  va ava@EépeTal o€ AAAN METARANTN
j = 3; | =3
i = k; i=k e Xprion o€ cuvapTNOEIG
int 1i;
1=10;
const int & 7 = 1i;
i = 3; ETTITPETTETAI

j = 3; OEV ETITPETTETAN
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Aopeg Structures

Array : OAQ Ta OoTOIXEiIQ TOU idIOU TUTTOU

Opilbuevol TUTTOI : OTOIXEIQ dIAPOPWY TUTTWV

struct ovoua dounc
{

1Unoc évoua; |
TUnIog ovoua; ~ MéAn dopng 1 Tedia

} [ovouata uetaBAntov];

dvouo doung édvouo peTAPANTNG;
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struct address

{

char street[20];
int number;

char city[20];
int code;

char country[20];

Y

int main ()

{

struct

ARAwon dourg.
Aev deopeveTal HVAUN

address work address; AnAwaon PETABANTAG .
address home address; Aeopevetal pvaun 20+4+20+4+20=68bytes

cout << sizeof (address) ;

cin
cin
cin
cin
cin

>>
>>
>>
>>
>>

home address.
home address
home address
home address.
home address.

(1L

street; ." TEAEOTNG ETTIAOYNG MEAOUG

.number;
.city;

code;
country;

address work address={“Panepistimiou”, 1000, QPXIKEC TIMEG

return O0;

"Athens”,12345,"Greece”};
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struct

{

char

Aopun pe MEAOC AAAN doun

street[20];

int number;

char

city[20];

int code;

char
I
struct
{

char

char

long

long

long

country[20];
personal info

first name[25];
last name[25];
home phone;
work phone;
mobile phone;

address home address;
address work address;

Y

int main ()

{

personal info person 1;
personal info my friends[10];
cin >> person 1l.work address.street;

89



AEIKTEC O OOUEC
struct address

{
char street[20];
int number;
char city[20];
int code;
char country[20];
b i
int main ()
{
Address work address={“Panepistimiou”,1000,
“Athens”,12345,"Greece”};

address *p address;
p address = &work address;
cout << p address —-> street; //(*p_address).street

return 0;

*p_address.street *(p_address.street)
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union u type
{
int 1i;
char c;
folat £;
double d;

Y

union lenght unit
{
float meters;
long milimeters;

}

struct book

{
char title[50];
char author[50];
currency price;

s

Unions

OAa Ta PJEAN poipadlovTal Tnv idla TTEPIOXH MVNMNG

N Evwon d0eguelel TOON UVAUN 00N ATTAITEI TO HEAOG UE
Ta TTEPIOCOOTEPA bytes

Movo Eva HEANOC TTPETTEI VO XPNOIMOTTIOIEITAI KABE Qopa
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Tutrol atrapiOunoncg - Enumerated types

enum OVOUX TUNOU

{
Tiunl, ttun2, tLun3, ..
} [ovouata uetaBAntov];

enum colors{black,blue, green, cyan, red,yellow,white};

Autoparn 0 1 2 3 4 5 6
apiBunon

enum colors{black=1,blue,green,cyan,red,yellow,white};

enum colors{black=2,blue,green=5,cyan, red,yellow,white};

3 6 7 8 9
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typedef

Me Tnv evTOAN typedef ONUIOUPYOUHE CUVWVUHA TUTTWYV, OXI VEOUC TUTTOUG
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2. UVOPTNOEIC
EILOTPEPOUEVOC TUNOG Ovopa ouvaptnong (
TUNIOC TOQOUETPOU mapduetpog 1,

TUNIOG MNOPAUETOPOU MAPAUETOPOGC 2, . ..

ONAQoeLC OoTabBephv;
ONALOELC UETARANTOV; (TOIMLKEC UeETARANTECQ)

EVIOAEC;

return nop&oToon; (eKTOGC €&V O €mLOTPEPOPNEVOC TUIOG
elval void)

O1rwc kal o1 JETABANTEC N ouvAPTNON TTPETTEI VO OPICTEN TTPIV ATTO TN KARON TNG
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2T0i3a - stack

Mepioxn TNG pvAUNg
ME 1D1aITEPO TPOTTO
TTPOOTIEAAONG dleuBuvoelc
Kopuon oTtoifacg
Stack pointer —> Y
—»
aTToBnkeuon oTn oToIRaA
A Stack frame B
B A
Y

AvAkAnon atré tn oToifa

ast In First Out »



double mean (double Xx,
{

double sum;

sum = X + VY7

return sum/2;

}

int main ()

(
double x,v,z;
cin >> x,vy;

double vy)

z=mean (x, V) ;
-

p AIQKOTTI) EKTEAEONC TNG Main

return 0O;

ExTéAeon TNG mean

EoTpoon Kal cuveéXEla EKTEAEONG TG Main
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Stack frames

Mpiv atrd Tn KAon TNG mean Meta Tn KARON TNG mean

Ny

mean

T e}

main

main

MeTa 1O TEAOC TNG Mean

main




Avadpopun Recursion

int fact( int n )

{

if (n == 0 ) e fact
return 1 ; 1
else fact
return fact(n - 1 ) * n ; 2
}
int main ()
{
int a,b;
a = 1; - A
b = fact (a); TIMN Ln_gzreturn ot
> : 5 n-1
) I_ AigvBuvon ETmioTpo@ric
A

‘EoTw nkKAjonb = fact(-1);
n <0 : n ouvlnkn TEPUATIONOU TNG
avadpoung dev PTTOPEI IOXUOEI.

Stack overflow




[MEpaoua TTAPAUETPWY UE AVTIYPAPO TIMNAC

double mean (double , double ) ;O0NAWCON TTPWTOTUTTOU
Forward declaration
int main ()

{
double x,v,z;
cin >> x,V;
z=mean (%,y); // mean(2,3) , mean(x*x/2,y*y/2)

return 0O;
} 'S A , , ,
double mean (double a, double b) TAPAPETPOI YE AVTIYPAPO TIHNG
{ by value

double sum;

sum = a + b;

return sum/2;

[MapdaueTpol : PETABANTEC, OTABEPES, TTAPACTACEIC.

H ouvapTtnon dev utropei va aAAAEEl TIC TIMEC TWV TTOPANETPWV.

To TTEpacua JEYAAWY dOUWYV PTTOPEI VO QUCHOEl TO XPOVO EKTEAEONC.

H ouvdptnon ptropei va €MOTEWPEI JOVO Mid TIMA UE TN return 99



[1€Epaoua TTAPAPETPWY UE avapopd

vold swap bv(int a, int b) volid swap br(inté& a, int& b)
{ {

int temp; int temp;

temp = b; temp = b;

b = a; b = a;

a = tem; a = temp;

} }
int main ()

{
int x=20,y=10;
swap_bv(x,y); //Kauid aAAayn
swap br (x,y); //yivetal aviaAAayn

* [lapdueTpol : PMETABANTEC, OXI OTABEPEC, OXI TTAPAOTACEIC.
- swap br(2,3) AGBo¢
- swap br(x/2,y/2) AaBog
* H kAnon pe avagopd ival idia Je TN KANON JE avTiypago TIUNG

* H ouvaptnon UTTOPEI va ETTICTPEPEI TTEPIOCCOTEPES ATTO Mid TIMEG.

* [l€paopa dONWYV XwPIC avTiypa@n OAWV TwWV CGTOIXEIWV. 100



[TEpaocpa TTAPAUETPWY PE OTABEPN avapopa

#include <iostream>
#include <math.h>
using namespace std;
struct point
{
double x,y;
}
double points distance(const point& pl,const pointé& p2)
{
double dx,dy,dist;
dx = pl.x - p2.x;
dy = pl.y - p2.y;
pl.x = 10.0; AGBo¢
return sqgrt (dx*dx + dy*dy);
}
int main ()
{
point pl = {2.0,5.0};
point p2 = {10.0 30.0};
cout << “Distance = “ << points distance(pl,p2) << endl;
return 0O;

H ouvapTtnon dev ptropei va aAAAEE! TIC TIMEC TWV TTOPAPETPWV l01



[M€Epaoua TTapapeETPWV UE dlEUBuUvVOoN

void swap (int* , int*);
int main ()

{
int x=20,y=10;

swap (&x, &y); KAARon ye TTapaPETPOUC TIC OIEUBUVOEIC TWV PETARBANTWYV

}

volid swap (int* a, int* b) OQIOUOQ MG ouvaptnons .
{ A€IKTEG OTIC HETAPANTES
int temp;
temp = *b;
*b — *a;
*a = tem;

[MapaueTpol : PJETABANTEC, OXI OTABEPES, OXI TTAPAOTACEIC.
- swap (&2, &3) AGBo¢
- swap br(&(x/2),&(y/2)) AiBog

H ouvdptnon PTTopEi va eTTIOTPEPEI TTEPIOCCOTEPEG ATTO Hid TIMEG.
[ME€paopa dOUWY XWEIC avTiypa®r OAWV TwV OTOIXEIWV.
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2. UVOPTNOEIC JE TTAPAUETPOUC TTIVAKEC -1

int read array (double data points[], int max elements)
//int read array (double *data points, int max elements)

{
int n;
do
{

cout<<“Enter number of data points [2 to “<<max elements<<“]:”;

cin >> n;
cout << endl;
}while ( (n < 2) || (n > 100) );

for (int 1=0 ; 1 < n ; i++)

{
cout << "x["<< 1+1 << "] = ";
cin >> data points[1i];
cout << endl;

}

return n;
vold print array(double x[],1int n)
{
for(int 1=0;i<n;i++)
cout << "x[" << 1 << "] = "<< x[1] <K<

endl;
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2.UVOPTNOEIC JE TTAPAUETPOUC TTIVAKEC -2

volid calculations (double x[], 1int n,
double *max value,double *min value,
double *mean value;double *standard deviation)

*min value=x[0
*max value=x[0
*mean value=0.
for(int 3j=0 ; j < n ;j++)
{
1f (x[J] < *min value) *min value = x[]J];
if (x[J] > *max value) *max value = x[]J];
*mean value += x[]J];

}

*mean value = *mean value/n;

]
17
O .

14

*standard deviation = 0.0;
for(int j=0 ; jJ < n ; J++)

*standard deviation += pow(x[J]-*mean value,2);
*standard deviation = sqgrt(*standard deviation/n);

104



2. UVOPTNOEIC JE TTOPAUETPOUC TTIVAKEG - 3

voilid swap (double *xa, double *xb)

{

}

double temp;
temp = *xa;
*xa = *xb;
*xb = temp;

volid comb sort (double x[],int n)

{

const float shrink = 1.3f;
int offset;

double temp;

bool inOrder;

offset = n;

do

{
offset = (int) (offset/shrink) ;
offset = (offset == 0) ? 1 : offset;
inOrder = true;

for (int 1=0, j=offset;i<(n-offset);i++, j++)
1f (x[1] > x[3J1])
{
inOrder = false;
swap (&x[1], &x[J]) ;
}
}while (! (offset == 1 && 1nOrder == true));
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int main ()

{

const int MAX = 100;
double x[MAX];

double max value,min value,mean value,standard deviation;
int number of elements;

number of elements = read array(x,MAX);
calculations (x, number of elements, &max value, &min value,
&¢mean value, &standard deviation);

cout
cout
cout
cout
comb
cout

<<
<<
<<
<<

"Maximum value = "
"Minimum value = "
"Mean value = "
"Standard deviation

<<
<<
<<

max value << endl;
min value << endl;
mean value << endl;

" << standard deviation << endl;

sort (x,number of elements);

<<

\\

Sorted array % << endl;

print array(x,number of elements);
return 0;

106



[ToWTOTUTTO CUVAPTAOEWY

int read array (double*, int );

vold calculations (double*,int, double*,double*,double*,doublex*);
void comb sort (double*, int);

volid print array(double*, int);

int read array (double data points[], int );
void calculations (double x[], int n, double *max value,
double *min value, double *mean value,

double *standard deviation);
void comb sort (double x[],1nt n);
void print array(double x[] ,1int n);
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2.UvAPTNON TTOU ETTIOTPEPEI OEIKTN
Auvauikn dNAwaon Trivaka

double* read dynamic array

{

(int *n)

do
{

cout << "Enter number of data points
cin >> *n; cout << endl;
twhile ( *n < 2 );
double* px = new double[*n];
if (px == NULL) return px;
for (int 1=0

{

;1 < *n o 1++)

cout << "x["<< 141 << "] ="
cin >> px[i]; // 1§ *(px+i)
cout << endl;

}

return px; // €EMOTPEPEI TO OEIKTN OTOV TTiVAKA
}

int main ()
{
int n;
double *d array;
1f( (d array=read dynamic array(&n)) =
cout << ™ Error ....”;

14

(minimum 2)

NULL

/ /dnuioupyia TTivaka
/ /0€v dnuIoupyRBnKe TTivakag

)
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2.UvAPTNON TTOU ETTIOTPEPEI OEIKTN
Auvauikn donAwaon 0ouNg

struct address

{
char street[20];
int number;
char city[20];
int code;
char country[20];

b

adress * alloc_address(int *n)

{
address *p address= new address|[n];
return p address;

}

int main ()

{
int n;
address *address = allo address (&n);
return 0;

} 109



2. UVAPTNOEIC YIA TTIVOKEC XOPAKTIPWYV

int str length(char str[])
{
int 1i=0;
while(str[1] !=0)
i++;
return 1i;

}
int str length(char str[])

{
int 1=0;

while (str[i++] !'=0); // Kevh evIiOAn
return 1i-1;

}

int str length(const char str[]) const:n ouvaptnaon dev PYTTOPEi va

{ aAANGCEl TO OTOIXEIO TOU TTiVOKQ
int 1=0;
while (str[i++] !=0); // K&VA €VIOAN

return 1i-1;

}

int main ()
{
char strl[]="ABCDEFG”;

cout << “Length = " << str length(strl); 110
}



int str length(const char *str)
{
int 1=0;
while (* (str+i) !=0)
i++;
return 1i;

}

int str length(const char *str)
{
int 1=0;
while (*str++ !=0)
i++;
return 1i;

}

int str length(const char *str)
{
int 1=0;
while (*str++)
i++;
} return 1; 11



vold copy str(char *sl, const char *s2)

{

int 1 = 0;
while( (sl1l[i] = s2[i]) != 0 )
i++;

void copy str(char *sl,const char *s2)

{
while( (*sl++ = *s2++) != 0 )

.
14

}

void copy str(char *sl, const char *s2)

{
while ( *sl++ = *s2+4+ )

.
4
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AEIKTEC O€ OUVAPTNOEIC

int add f(int a,int b) add_f dievBuvon tng ocuvaptnong >

{ EvToAéC TNC
return a+b; ouvapTnong

}

int (*p fun) (int , int); OEiKTNG O€ ouvapTnon

int (*p_ funl) (int , int)=add f; O€IKTNG O€ oUvVAPTNON
ME apxIKOTToinon

int main () L

{ main
// int (*p fun) (int , int); I00QUVANES ONAWOEIG N GAAN
// int (*p funl) (int , int)=add f; ouvaptnon

int a=2,b=3,c;

p_fun = add f;

c = p fun(a,b);

cout << (*p funl) (5,3);
}

int (*p fun) (int , int); OtiKING O€ GUVAPTNON TTOU ETTIOTPEPEI OKEPQIO

int *p fun(int , int); N ouvapTNOoN ETTICTPEPEI OEIKTN O€ AKEPAIO
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2.UvapTnNOon UE OpIoHa AAAN cuvapTnon

bool ascending (double x, double vy)
{

return y > X;

}

bool descending (double x, double vy)
{

return y < x;

}
bool (*comparison) (double, double);

vold swap (double *xa, double *xDb)
{
double temp;
temp = *xaj;
*xa = *xb;
*xb = temp;
} 114



2.UvapTnNOoN UE OpIoHa AAAN cuvapTnon

void comb sort (double x[],int n,

{

bool (*comparison) (double, double))

const float shrink = 1.3f;
int offset;

double temp;

bool inOrder;

offset = n;

do

{
offset = (int) (offset/shrink);
offset = (offset == 0) ? 1 : offset;
inOrder = true;

for (int 1=0, Jj=offset;i<(n-offset); ;1i++,J++)
if (comparison(x[i],x[7]))
{
inOrder = false;
swap (&x[1],&x[31);
}
}while (! (offset == 1 && inOrder == true));

KANon TnG ouvaprtnong Tagivounong
comb sort (x,number of elements,descending);yla @Bivouca
comb sort (x,number of elements,ascending); yiaaugouoa
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[Tivakec TTOAAWYV OI10CTACEWYV W OpiguUaATA

void matrix mult (double mal[] [MAXCOL], double mb[] [MAXCOL],
double mp[] [MAXCOL],int row a, 1int col a,int col Db)
// pinakes m*n , n*p , m*p

int 1i,73,k;
for (1=0;1i<row a;++1)
for (j=0;J<col b;++7)
{
mp[i] [J] = 0.0;
for (k=0;k<col a;++k)
mp[i] [J] += mal[i] [kK]*mb[k][J];

[0 OAEG TIC DIACTAOCEIC EKTOC ATTO TN TTPWTN TTPETTEI va divovTal TIMEG
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Auvauikrn dnAwaon Trivaka dUo dIa0TACEWV

const int MAXCOL = 10;
const int MAXROW = 10;

double ** matrix mult 2 (double mal[] [MAXCOL], double mb[] [MAXCOL],
int row a, int col a,int row b, int col b)

{ /* pinakes m*n , n*p , m*p * /
int 1,73, k;
double **mp;
mp = new double*[col b]; dnuIoupyia TTivaka JEIKTWV

if (col a==row b)
for?int i=6;i<col_a;i++)
mp[i]=new double[row a]; OnMIOUPYIO YPAUMWY TOU TTiVOKA
else OUO0 dI100TACEWV
return NULL;

for (1=0;i<row a;++1)
for (3=0;j<col b;++7)
{ mpl[1][J] = 0.0;
for (k=0; k<col a;++k)
mp[i] [J] += ma[i] [kK]*mb[k] []];
}

117
return mp;



Auvauikrn dnAwaon Trivaka dUo dIa0TACEWV

int main ()
{

double ml [MAXROW] [MAXCOL]={{1,2,3},{4,5,6}};
double m2 [MAXROW] [MAXCOL]={{1,2},{3,4},{5,061}};

int row 1=2,col 1=3,row 2=3,col 2=2;

double **mp2;

mp2 = matrix mult 2 (ml,m2,row 1,col 1,row 2,col 2);

for (int j=0; j< row 1; j++)
{

delete[] mp2[]j];

mp2[J] = NULL;
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const int row=4;

const int col=4;

double ml[row] [col]l={{11,12,13,14},
{21,22,23,24},
{31,32,33,34},
{41,42,43,441%}};

for (int 1i=0,3=0; i< row; 1i++, J++)
{

cout << ml[i][3];

cout endl;
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inline
O pnxaviouog KARong uiag ouvaptnong ( OIAKOTT TTPOYPAMMATOC —
ETTIOTPOPN) TTPOKOAEI KOBUOTEPNON OTNV EKTEAEDN.

e Me TnVv evioAr) inline avTi yid TN KANON EVOWHATWVETAI O KWOIKAG TNG
ouvapTnong OTO TTPOYPAMMA.

inline void swap (double *xa, double *xb)

{
double temp;

temp = *xa;
*xa = *xb;
*xb = temp;
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YTTEP@POPTWON OCUVOPTNCEWYV
Function overloading

AUO N TTEPIOCOTEPEC OUVAPTNOEIC JE TO IDI0 OVOUA UTTOPOUV va OIaPEPOUV:
* 2TO TUTTO TWV TTAPAUETPWYV
e 270 TTANOOC TWV TTAPAUETPWYV

* 2TOV TUTTO TNG TIUNG TTOU ETTIOTPEPOUV OAAG UOVO av JIAPEPOUV KAl O€ [ia
TOUAQXIOTOV TTOPAMETPO

O HETAYAWTTIOTAC ETTIAEYEI TTOIA ATTO TIC CUVWVUNEC OUVOPTACEIC Ba
XPNOolIYoTToINoEl avaloya Pe TPOTTO KANONG (TUTTOC TTOPAMETPWY).
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YTTep@OpTWON TNC ouvapTNONG swap

[MapdaueTpol pe dieuBuvon (deikTn)

volid swap (int *a, 1int *Db)

{
int temp;
temp = *a;
*a — *b;
*b = temp;

}
vold swap (double *a,

{

double temp;
temp = *a;
*a — *b;

*b = temp;

}
void
{

char
temp =
‘ka —_—
*b o

double

swap (char *a, char *b)

*1)

[MapaueTpol ye avagpopa

volid swap (int &a, 1int &b)

{
int temp;
temp = a;
a = b;
b = temp;
}
vold swap (double &a,
{
double temp;
temp = a;
a = b;
b = temp;
}

volid swap (char é&a,

{

double

char &b)

char temp;

temp = a;
a = b;
b = temp;

&b)
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[MapaueTtpol ye diuBuvaon (O€ikTN)

int main ()

{
double x=1.2, y=3.5;
int a=5 , b = 10;

char cl1 = 'A'" , c2 = 'M';

swap (&%, &y) ;
swap (&a, &b) ;
swap (&cl, &c2) ;

MapaueTpol hE avapopd

int main ()

{

double x=1.2, y=3.5;

int a=5 , b = 10;
char cl1 = 'A'" , c2

swap (X,VY) 7
swap (a, b) ;
swap (cl,c2);

'M';
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YTTEPPOPTWHEVN OUVAPTNON read array

const int max rows=10;
const int max columns=10;

vold read array(double arrayld[],int n)

{
for(int 1=0;i<n; i++)
{
Cout << "X["<<j_<<"] — H;
cin >> arrayld[i]; cout << endl;

}

void read array(double array2d[] [max columns],int row, 1int col)
{
for (int r=0; r<row;r++)
{
for (int c=0;c<col;c++)

{
cout << "x["<<r <" , " K c<K"] =";

cin >> array2d(r] [c]; cout << endl;
J 124



YTTEPPOPTWHEVN OUVAPTNON read array

int main ()
{
const int max rows = 20;
const int max columns = 20;
int rows=3,columns=4;
double arrayld[max columns];
double array2d[max rows] [max columns];

read array(arrayld,columns);
read array(array2d,rows, columns) ;
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[ToOKABOPICUEVEC TIMEC TTAPAMETPWYV
Default parameters

Eival duvaTto va dwooulE APXIKES TIMEC TWV TTOPAUETPWY OTOV OPICHO UIAG
ouvapTtnong. O1 TINEC auTEC Ba xpnoiyoTroinBouv av dev OWOOUNE TIMEC KATA TN
KANoN.

int fun(int a=1, int b=2, int c=3)

{3

fun () ;

fun (10,20, 30);

fun (10) ;

Agv eMTPETTETAI VO OWOOUNE ApPXIKA TIMA 0TV a N oTnV b aAAd OxI oTnv C.
int fun(int a=1, int b=2, int c) AGBo¢

int fun(int a , 1nt b=2, int c¢) AaBo¢

int fun(int a=1, int b , int c=3) AdBog

int fun(int a, int b , int c=3) 0woTO
int fun(int a, int b=2, int c=3) 0woOTO
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#include <iostream>
#include <math.h>
using namespace std;
double points distance (double x1, double yl1,
double x2=0.0, double y2=0.0)

{

return sqgrt (pow(x1l-x2,2) + pow(yl-v2,2));
}
int main ()

{
double x1,x2,v1l,vy2;

cout << “Distance between points “;
cout << points distance (x1,x2,yl,y2)<<endl;

cout << “Distance from origin %;
cout << points distance (x1,x2)<<endl;

return 0;
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[TapAuETPOI YPAMMNG EVTOAWV
Command line arguments

int main(int argc, char *argv[])
int main (int argc, char **argv)

g++ -o prog file.cpp

argc=4 (0,1,2,3)
argv  ——» argv[0] - » + |+ | \0
argv[1] ——» o \0
argv[2] —» r o g \0
argv[3] — » i I e \0
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int main(int argc, char *argv([])

{

1f argc < n

{

cout << “Usage progname parl parZ2 par3”
return 1;
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B 1810tnTeq: Mozilla Firefox | S|
- . P -

AenTopépeiec | MponyoUpsvec EKDOTELS
[evika ZUVTOUEUCT) zupfaTaTnTa Aopaleia

ﬂ Mozilla Firefoux ‘

EvTOAR ekKivnong Tou TTPOYPANUATOG

Tonog npoopiopol:  Epappoyri “C:\Program Files (x86)\Mozilla Firefox\firefox.exe”
I BZon npoopLopol: Mozilla Firefox /

Mpoopioyde: I'C:*Program Files &86)"Mozila Firefoudi

Bredvnon and: “C:\Program Files 6c86) \Mozilla Firsfox™

Minicrpo cuvtopzuonc:  Kavéva

Exzéheon: |Kavewis napéfupe v
Exéhio:

Avowyua Béang apxeiou | | AMayr ewowdiou... |

| Lo npoxwpnuévoug... |

“C:\Program Files (x86)\Mozilla Firefox\firefox.exe” URL n ovoua apyeiou
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../../../../Program
../../../../Program

2TATIKEC METABANTEC - ANAWOnN static

Mia global yetaAnTr pe 10 XapakTnEIopo static 1o0xUel HOVO OTO ApPXEiIO TTOU
gival OnAwueEvn.

Agv ptTOpEi va yivel opatrh) o€ GANO apxeio OTTwG Yiveral pe Tn dNAwaon extern

Me tn dNAwaon TTpETTEl va d0BEi Kal apXIKA TIUA
H apxikoTroinon yiveral yovo tn Tpwtn gopa

Mia oTaTikil ueTaBANTA dlatnpEi TN TIMA TNS £WCS TO TEAOC TOU TTPOYPAMMATOC
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int count calls()

{
static int counter = 0;
return ++counter;

int main ()
{
for (int 1 = 0; 1 != 10;1++)
cout << count calls()<<endl;
return 0;
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#include <iostream>
using namespace std;
int r avg(int 1);

int main ()

{

int num;
do
{
cout << "Enter numbers (-1 to quit): ";
cin >> num;
i1f(num !'= -1)
cout << "Running average 1s: " << r avg(num);

cout << endl;
} while (num > -1);
return 0;
int r avg(int 1)
{
static int sum=0, count=0;
sum = sum + 1;
count++;

return sum / count; 133



MeTaBANTEC register

Me Tn ONAwON regiter {NTAUE ATTO TOV METAYAWTTIOTH VA ATTOONKEUCEI TN

TIUN TNG METABANTAG Ox1 0T JvAMN aAAG o€ €va kataxwpnTr) Tng CPU.
- regsiter int a

Av dev uTTApXEl OI0BE0INOG KATaXwPENTAG O METAYAWTTIOTHC AYVOEI TN
ONAwon regiter.

Mia petaBAnTh pTTopei va dNAwBEi we regiter OTAV XPNOIUOTIOIEITAI
ouxva, 11.X. o€ dia evioAn for [ while pe peyalo TTANB0OC eTTavaAPEeEwWV.

O TUTT0¢ regiter YXPNOIYOTIOINONKE yIia TTPWTN Yopd otnv C yiaTi
ecao@alilel Tn TaxuTePn duvarn TTPOoRacn oTn METARANTA KO a@POPOUCE
UWETAPBANTEC int KAl char
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// Xpbvoc eKTEAEONC He UeTaBANTIN

#include <iostream>
#include <ctime>
using namespace std;

int main ()
{
unsigned int 1i;
register unsigned int j;

unsigned int delay;
long start time, end time;

start time = clock();

for (delay=0; delay<50; delay++)
for (i=0; i < 64000000; i++);

end time = clock();

cout << "Number of clock ticks for non-register loop:

cout << end time-start time <<

start time = clock();
for (delay=0; delay<b0; delay++)

for (§=0; § < 64000000; j++) ;

end time = clock();

cout << "Number of clock ticks for register loop:

cout << end time-start time <<
return 0O;

reglster

V\nl;

'\nl;

"w.

4

14
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XWwpEOI OVOUATWY - namespaces

O1 xwpol ovouaTwy Xpnoliuotrolouvtal otn C++ yia va aTTOTPETTOUV TN
dnuIoupyia “dlevéCewv” OTAV UTTAPYOUV Ta idia ovopaTa HeTaBAnTwY,
OUVAPTACEWYV 1N KAACEWYV O€ TTEPICCOTEPES ATTO HIa BIBAIOONKEC.

H C++ £xel Eva xwpo ovouatwy yia TiIC BaoikeES BIBAIOONKES: std (standard
namespace). lNapadeiypyara €ivai ol cin , cout.

Baagilovtal otov TeAeOTH €MPEAEIQC “: 27 .

Eav o¢ pia BIBAIOONAKN mylib opileTal yia GAAN ouvapTnon PE To OVoua cout
n O1AKPION YiVETAIl JUE TO TPOTTO KANONG mylib::cout - std::cout

using. OOnyia (directive) Tpo¢ TOV HETAYAWTTIOTA VO CUUTTEPIAGREI OTO
TTPOypappa BIBAIOBRKEC TTOU £XOUV DIAPOPETIKOUC XWPEOUS OVONATWV.

H xpnon Twv Xwpwv OVOPATWY £yyudaTal OTI O€ PIA TTEPIOXI TOU
TTpoypauparog (1r.x. block, ouvaprtnon) ta ovouara gival Jovadika.

136



[Tapadelyua namespace

#include <iostream>
using namespace std; KaBoAiki EpBEAEIa Xwpou ovoudTwy std
namespace first
{
int x = 5;
}

namespace second

{
double x = 3.1416;

}

?n%éﬁ‘%ﬂgn n@mespace first; AGBoc. EpBEAela OAN N main

{ 4 4 )
using namespace first; = EuBEAeia xwpou ovopdtwy first

cout << x << endl;

ing nam na; 2 . )
using namespace s d; - EpBEAEIa 3 xwpou ovouATWwY second
cout << x << endl;

}

return 0O;

error: reference to 'x' is ambiguous
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* [lapadooiakog TTPOYPAUMATIONOG
- Aegdopéva

— 2UvapTnoEIC (EVTOAEQ) eTTECEPYATiac TwWV OEQONEVWV
* AvrTiKEiyEVQ

- 1d10TNTEC (OXNAMA, XpWHQA, NAda, ...)
— EVEpyElEc TTOU JTTOPOUV VA KAVOUV N va Yivouv O€ auTd
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struct Box

{
double length;
double width;
double height;

b

#include <iostream>
usling namespace.std
int main( )
{
Box Boxl1l;
double volume = 0.0;

Boxl.height = 5.0; // cin >> Boxl.height;
Boxl.length = 6.0; // cin >> Boxl.length;
Boxl.width = 7.0; // cin >> Boxl.width;

volume = Boxl.height * Boxl.length * Boxl.width;
cout << "Volume of Boxl : " << volume <<endl;

return 0;
} 139



Object-Oriented Programming

Opilouue QVTIKEIMEVA TTOU £XOUV
*  XAPOAKTNPIOTIKA

- 1d10TNTEC (properties)

- T[ledia (fields)

- Tvwpiouara (attributes)
e 2 UNTTEPIPOPA

- MeBddoucg
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KAaoeig Classes

class <oOvopa KAdong> struct <ovopa doung>
{ | <OMAMGEIS>
private: b7

<OMAmoec>  / /101wTKd PEPOC
public:

<ONAwoelc>  //omMudcto HEPOC

} ;€00 mpEmel va vITAPYEL O YopokTNpac ;7
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KAAOE€IC - AOUEC

21N C++ 01 dOUEC UTTOPOUV VA TTEPIEXOUV TOOO dedouEVA OO0 Kal
OUVOPTNOEIC

O1 Aé€eIC class KAl struct MTTOPOUV vVa XpNoluoTToinBouv

H povn diagpopd civail 0TI Ta HEAN TNG OOPNG €ival dNUOCIA VW N KAGON
UTTOPEI va £XEI KAl IDIWTIKA PMEAN

O1 evwaoelg (unions) diagpEpouyv atro TIC dOUEC OTO OTI UTTOPOUV VA £XOUV Eva
MEAOC DeDOUEVWY O€ KABE oTIyun. MTTOpoUV OJWCG va £XOUV OUVOPTNOEIC
HEAN. OTTWC Kal JE TIC OOUEC N TTPOCRACH OTA HEAN TWV EVWCEWV Eival
dnuoaoia.
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KAaoeig (Classes)

class Box

{

public:
double m length;
double m width;
double m height;

Member variables

vold BoxDimerrtions (double length,double width,double height)
{
m length = length;
m width width;
m height = height;

Member functions

}
double BoxVolume ()
{
return m length * m width * m height ;
}

b
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#include <iostream>
usling namespace.std

int main( )

{

Box Boxl; //oMAwon petaPAntmc-avtikelnévon (instantiating class)

Box1l.BoxDimentions (5.0
cout << "Volume of Roxl
return 0;

2TIYHIOTUTIO (instance)

, 6.0 , 7.0);

" << Boxl.BoxVolume ()

<< endl;
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[TpoodlopIoTIKA TTPOCRACNC
access specifiers

Aikaiwpa Tpéoaong o€ YETABANTEC 1) CUVAPTHOEIC UE XAPOKTNPIOUO :
e private (] xwpic). Movo péoa armd Tn KAGon
* public. ATT0 TN main r} GAAeEC OUVAPTNOEIG
e protected. Eidika dikaiwpaTta TpocBaong yia KAnpovouikoTnTa inheritance

- H mpdoBaon gival duvartr) pévo atrd otrou gival “opati” n KAAon
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class Box

{

private:
double m length;
double m width;
double m height;

public:

vold BoxDimentions (double length,double width,double height)

{

m length = length;

m width = width;

m height = height;

}

double BoxVolume ()
{

return m length * m width * m height ;

}

b
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#include <iostream>
usling namespace.std

int main( )

{
Box Boxl; //oMAwon petaPAntmc-avtikelnévon (instantiating class)
Box1l.BoxDimentions (5.0 , 6.0 , 7.0);

Boxl.m height = 10.0; // oc@diuo otn petayA@TTion

cout << "Volume of Boxl : " << Boxl.BoxVolume () << endl;
return 0;
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EvkAwWBIONOC (encapsulation)

H mTrpéoBaon ota JEAN pIag KAAONG ETTITPETTETAI JOVO JECW MIAC OUVAPTNONG

(MEBOOOU) — ATTOKpUYN TTANPOYOpIac (information hiding)

* Ol TINEC TWV PEAWYV DEV UTTOPOUV va aAAACOUV aTTO OTTOUDNTTOTE

* Eival duvartdv va eAéyxeTal n opBOTNTA TWV TIHWV
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class Box

{

private:
double m length;
double m width;
double m height;

public:

int BoxDimentions (double length,double width,double height)

{

// N ouvAdpInon €mLoTEéPE L
(width >0.0)

if ((length >0.0) &é&
{

m length = length;

m width = width;

m height = height;

return 0;

}
else
return -1;

}

double BoxVolume ()
{

return m length * m width * m height ;

}

Eva KOO LKO OQp&AUATOC
(height >0.0))
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#include <iostream>
using namespace.std

int main( )

{

Rox Boxl1;
Int error code;

error code=Boxl.BoxDimentions (5.0 , 6.0 , 7.0);
1f (error code == 0)
cout << "Volume of Boxl : " << Boxl.BoxVolume () << endl;

else
cout <<"Error "<<error code<<" N&Boc¢ dLaothoelc"<<endl;

return 0;
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ApXIKOTTOINON AVTIKEINEVWYV

class Date

{

private:
int m nMonth;
int m nDay;
int m nYear;

b

int main ()

{

Date cDate;

// cDate's member variables now contaln garbage
// Who knows what date we'll get?

return 0;
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2. UVAPTAOEIC KATAOKEUNC (constructors)

e 2uvapTtnon (f ouvapTROEIG) TToU DiVEI APXIKEG TINEC OTA MEAN Miag KAGong otav
ONAWVOUNE €va QVTIKEINEVO (apYXIKOTTOINON)

* H ouvaptnon €xel 1o idlo Ovoua PE TN KAAon Kal Ogv €XEI TUTTO ETTIOTPEPOPEVNG TIUNG,
ouTe void.

* H ouvaptnon Kataokeung Xwpic opioparta ovoudletal default constructor.
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class Box

{

private:
double m length;
double m width;
double m height;

Public:
Box () //default constructor
{
m length = 1.0;
m width = 1.0;
m height = 1.0;

}

vold BoxDimentions (double length,double width,double height)

{

m length = length;

m width = width;

m height = height;

}

double BoxVolume ()
{

return m length * m width * m height ;

}
Y
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class Box
{
private:
double m length,m width,m height;
public:

Box ()
{ //default constructor ye apxikéc TIgEG .
m length = 1.0;
m width = 1.0;
m height = 1.0;
}
Box (double length,double width,double height)

{ //constructor ye TTapaPETPOUC
m length = length;
m width = width;
m height = height;
}
volid BoxDimentions (double length,double width,double height)
{
m length = length;
m width = width;
m height = height;
}
double BoxVolume () 154
{ return m length * m width * m height ;}
i



NiOTa apxIKOTTOiNONG

:6vopa_petafAntig (tiph) ,évopa petapAnthg(tiph), .. ..
XWpPIg ; 010 TEAOC

class Box

{

private:
double m length;
double m width;
double m height;

public:
Box () :m length(1.0),m width(1.0),m height(1.0) //defaultconstructor
{}
Box (double length,double width,doubleheight)
:m length (length),m width (width),m height (height)
{}
vold BoxDimentions (double length,double width,double height)
{
m length = length;
m width = width;
m height = height;
}
double BoxVolume () 155
{ return m length * m width * m height ;}
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class Box

{

private:

double m length,m width,m height;

public:

Box (double length=1.0,double width=1.0,double height=1.0)
{ //constructor ue mapapétpouc xroal default TLuéc

m length = length;

m width = width;

m height = height;
}

volid BoxDimentions (double length,double width,double height)

{
m length = length;
m width = width;
m height = height;

}

double BoxVolume ()

{

return m length * m width * m height ;

}
b
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#include <iostream>
using namespace.std

int main( )

{

Box Boxl; //opxLkéCc TLluég (1.0 , 1.0 , 1.0)
// Box Box1(2.0,3.0,4.0); //oapxixéc tTLpéc (2.0 , 3.0 , 4.0)
// Box Box1l(2.5); //opXlkéc TLuée (2.5, 1.0 , 1.0)
iInt error code;
error code=Boxl.BoxDimentions (5.0 , 6.0 , 7.0);
if (error code == 0)
cout << "Volume of Boxl : " << Boxl.BoxVolume () << endl;
else
cout <<"Error "<<error code<<" NA&Bo¢ diLaotdoelg"<<endl;

return 0O;
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TeheoTnC epPEAeIac (scope operator) (::)
class Box
{
private:
double m length,m width,m height;
public:

Box (double length=1.0,double width=1.0,double height=1.0) ;
void BoxDimentions (double length,double width,double height);
double BoxVolume () ;

b

Box: :Box (double length=1.0,double width=1.0,double height=1.0)
{ //constructor pes noapaupétpouc kol default tiuéc

m length = length;

m width = width;

m height = height;
}
vold Box::BoxDimentions (double length,double width,double height)
{

m length = length;

m width = width;

m height = height;
}

double Box::BoxVolume ()
{ 158

return m length * m width * m height ;
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H ouvaptnon Kataokeung KaAei GAAn ocuvaptnon

class Box

{

private:

double m length,m width,m height;

public:

Box (double length=1.0,double width=1.0,double height=1.0)

{

BoxDimentions (length,width, height)

}

vold BoxDimentions (double length,double width,double height)

{

m length = length;

m width = width;

m height = height;

¥
double BoxVolume ()

{

return m length * m width * m height ;

}
b
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|IOIWTIKEC CUVOPTNOEIC KOTAOKEUNC
Private constructors

class Box
{
private:
double m length,m width,m height;
Box () //default constructor
{ m length = m width = m height = 1.0; }
public:
Box (double length,double width,double height)
{ //constructor pe nmoapapéTpouc
m length = length;
m width = width;
m height = height;
}
voilid BoxDimentions (double length,double width,double height)
{
m length = length;
m width = width;
m height = height;
}
double BoxVolume ()
{ return m length * m width * m height ; }
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#include <iostream>
using namespace.std

int main( )

{

Box Box1; //auTti n ONAwan dev EMTPETTETAI YIATI N TTPOKABOPICHEVN
// auvaptnon (default constructor) €ivan I0IWTIKNA

Box Box1(2.0,3.0,4.0); //autinOonAwon eTmTPETTETAI
int error code;

error code=Boxl.BoxDimentions (5.0 , 6.0 , 7.0);
1f (error code == 0)

cout << "Volume of Boxl : " << Boxl.BoxVolume () << endl;
else

cout <<"Error "<<error code<<" N&Boc¢ dlLaothoelc"<<endl;

return 0;
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implicit default constructor

Av dev dnAwooupe constructor o HETAYAWTTIOTAG ONUIOUPYEI Eva XWPIC
TTAPANETPOUG.

class Box

{
double m lemgth,m width,m height;
public:
volid BoxDimentions (double length,
double width,
double height);
double BoxVolume () ;

b

H dAwon avTikelpEvwy OeV TTPETTEI va £XEI TTAPAUETPOUG

main
{
Box Box1l;
........ 162



Copy constructors

ETTpETTEl TN dNUIOUPYIA AVTIKEINEVWYV UE QVTIVPAPN TWV OEOOUEVWV
AAAOU QVTIKEIMEVOU TNG iD1AG KAAONG TTOU UTTAPXE!

class Box

{

private:
double m length,m width,m height;
Box () //default constructor

{ m length = m width = m height = 1.0; }

public:
Box (double length,double width,double height) //constructor ye TapapETpoug
{ m length = length; m width = width; m height = height; }

Box (const Box &BoxCopy) //copy constructor
{ m length = BoxCopy.m length;

m width = BoxCopy.m width;

m height = BoxCopy.m height;
}

vold BoxDimentions (double length,double width,double height)
{ m length = length; m width = width; m height = height; }

double BoxVolume () 163
{ return m length * m width * m height ; }
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Copy constructors

#include <iostream>
using namespace.std

int main ( )

{
Box Box1(2.0,3.0,4.0);

Box BoxZ2 (Box1l);

cout << "Volume of Boxl
cout << "Volume of Box?
return 0;

1A)

<< Boxl.BoxVolume ()
<< Box2.BoxVolume ()

<< endl;
<< endl;
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2.uvaptnon KataoTpognc (destructor)

XpnolgoTrolouvTal yia TNV “KAatacTpo®n” VoG OTIYMIOTUTIOU PIag KAAoNG
(aVTIKEIMEVOU) KOl TNV ATTOOEOMEUON TNG MVAMNG TTOU DECUEUTNKE KATA TNV
dnuIoupyia Tou.

H ouvapTtnon KataoTpoPng £XEI TO idI0 OVOUA PE TN KAGon aAAG TTpIv aT1Td TO
OVOMNO UTTAPXEI O XAPAKTAPOAG ~

KaBe KAGon utropei va TTepIEXEl Jia ouvapTnon KATaoTPOPNnRS
Agv £xel TTAPAMETPOUC (OpiopaTa)

OTTwG KAl N ouvapTnon KATAOKEUNC OEV £xel TUTTO ETTIOTPEPOUEVNS TIUAG.
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Constructors-Destructors 1

class MyString

{

private:
char *m string p;
int str length;

public:
MyString (const char *string p="") //consructor

{
str length = strlen(string p) + 1; // Length string + 1 for terminator

m string p = new char[str lengthl]; // Allocate a buffer
strncpy (m string p, string p, str length);
m string plstr length-1] = '"\0'; // Make sure the string is terminated

}

~MyString () // destructor
{

delete[] m string p; // We need to deallocate our buffer

m string p = 0; // Set m pchString to null just in case
}
char* GetString() { return m string p; }

int GetLength() { return str length; }
i 166



Constructors-Destructors 1

int main ()

{
MyString cMyName ("Alex") ;
std::cout << "My name is: " <<

cMyName.GetString () << std::endl;
return 0O;

} // cMyName destructor called here!
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Constructors-Destructors 2

#include <iostream>

using namespace std;

const unsigned MIN SIZE=2;
class DArray

{

private:
double *ArrayPtr;
unsigned ArraySize;
public:
DArray (unsigned size=MIN SIZE)

{

ArraySize = (size<MIN SIZE)? MIN SIZE:size;
ArrayPtr = new double[ArraySize];

}

~DArray () {delete [] ArrayPtr};

unsigned getArraySize () const { return ArraySize; }

voilid store(double x, unsigned index)
{ ArrayPtr([index] = x;}

double recall (unsigned index)
{ return ArrayPtr[index]; }
168
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Constructors-Destructors 2

int main ()

{
DArray Arr (10);

double x;

for (unsigned 1=0;i1<Arr.getArraySize();1t+)
{
x=double (1) ;
X = X*x =-b*x +10;
Arr.store(x,1);

}

for (1=0; i<getArraySize();1i++)
cout << “Arr[“W<i<<”] = ™ << Arr.recall (i)<<endl;

return 0;
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2TATIKA PEAN KAGoNG (Static members)

Mia KAGon PTTOPEI va €XEI OTATIKA JEAN, OEOOMEVA ) CUVAPTAOEIC

OI TINEC TWV OTATIKWY METARANTWYV gival idIEC yIa OAA TA AVTIKEIPEVA
(OTIVMIOTUTTA) AUTAC TNS KAAONG.

Av n oTaTik JeTaBANTn €ival private dev PTTopEi va XpnoiJoTroindei pia
public cuvdpTnon yia va TTPooTTEAACOE N HETABANTA.

Mia oTaTikKn ouvapTtnon Ocv CUVOELETAI [E TA AVTIKEIUEVA WIAS KAQONG Kal
UTTOPEI va KANBEi TTpiv dnAwBEi Eva avTiKeEipevo.

H otaTtikr) cuvaptnon €xel TpOORacn NOVO OTIC OTATIKEG METABANTEG
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class Box

{

private:
double m length,m width,m height;
static int BoxNumber;
int BoxID;

public:

Box (double length=1.0,double width=1.0,double height=1.0)
{

m length = length;

m width = width;

m height = height;

BoxID = BoxNumber++;

}
void BoxDimentions (double length,double width,double height)

{
m length = length;
m width = width;
m height = height;
}
double BoxVolume ()
{ return m length * m width * m height ; }
int GetBoxID()

{ return BoxID; } 171



int Box: :BoxNumber = 1;

int main ()

{
RBox Box1l;
Box Box2Z2;
Box Box3;

cout << Boxl.GetBoxID() << " "<<Box2.GetBoxID()<<" "

<<Box3.GetBoxID() << endl;
return 0;
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AciKTEC O0€ KAAOEIC - Pointers to classes

int main ()
{
Box Boxl, *Box2, *Box3;
Box *Box array = new Box[2];
Box?2 = new Box;
Box3 = &Box1;

Box1l.BoxDimentions (1,2, 3) ;

Box2->BoxDimentions (10,20,30); // -> TeAeoTAG MEAOUG VIO DEIKTEG
Box arrayl[l].BoxDimentions (4,5, 06)

cout << "*Box2 Volume = " <<Box2->BoxVolume () << endl;
cout <<"Box array[0] Volume = "<<Box array[0].BoxVolume () << endl;
cout <<"Box array[l] Volume = "<<Box array[l].BoxVolume () << endl;

delete Box2Z;
delete[] Box array;
return 0;
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this pointer

Eival évac deiktng TTou dnuioupyei autéuarta o compiler Tng C++.
Acixvel otn 01EUBUVON EVOC QVTIKEIMEVOU, OTIVIOTUTTOU MIOC KAGONC.

O deiKTNG this TPOCTIBETAI OTIC TTAPAUETPOUG Miag ouvApTnong MEAOUG
MI0C KAAONG Kal OEiXVEI OTO AVTIKEIMEVO YIA TO OTTOIO £YIVE N KANON TNG
ouvaptnong.

- 'EoTtw pia ouvaptnon JEAOG fun (int a) {}

- HkAjon 1n¢ Ba gival fun (&object, int a)

O d¢€ikTN¢ this dev gival NEAOC TOU AVTIKEINEVOU Kal OEV CUMTTEPIAQUPBAVETQI
oTN MVAMN TTOU DECHEUEI TO AVTIKEIMEVO Kal OEV PaiveETAl OTO UEYEOOC TTOU
ETTIOTPEPEI N sizeof

Agv 10XUEl YIO OTATIKEC OUVAPTAOEIC
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#include <iostream>
#include <cmath>
using namespace std;

class Line

{

private:

double start x,start y,end x,end y;
public:

Line (double,double,double,double);

Line& SetlLineStart (double,double );
Line& SetLineEnd (double,double );
double LineLength (),
void print () ;

int compare (Line);

s

Line::Line (double start x=0.0

this
this
this
this
}
double

double end x=1.0,

-> start x = start x;
-> start y = start y;
-> end x = end X;

-> end y = end y;

Line::LinelLength (double
double

,double start y=0.0,
double end y=1.0)

start x,double start vy,
end x, double end y)
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Line& Line::SetlLineStart (double x,double vy)
{

start x = x;

start y = y;

return *this;

Line& Line::SetlLineEnd (double x,double vy)
{
end x = X;
end y = y;
return *this;
}
volid Line::print ()

{

cout << "Line Start Point : ( " << this -> start x <<","<<
this -> start y << ")" << endl;

cout << "Line End Point : (" <K end x <<","<< end y <<
"Y" << endl;

}

int Line::compare (Line line)
{
1f (this -> Linelength () > line.LinelLength())
return 1;
else 1f (this -> Linelength () == line.LinelLength{())
return 0O; 176
else
ret1irn -1



int main ()

{

Line linel,line?2;

//linel.SetLineStart (a,b) KAon TG ouvapTtnong
//1linel.SetLineStart (&1linel, a,b) TPOTIOTIOINGN TNG KANONG OTTO TOV compiler

linel.SetlLineStart(1.5,1.5).SetLineEnd(2.5,2.5);

// O1ad0XIK- KANON ouvapTACEWY

// TlpwTta ekTeAEiTAI N 1inel.SetLineStart (1.5,1.5) Kal ETMOTPEPEI MIO

// ava@opPA OTO AVTIKEIMEVO linel. MeTa ekTeAgiTaln linel.SetLineEnd(2.5,2.5)
line2.SetlLineStart(3.0,3.0).SetLineEnd(5.0,5.0);

linel.print () ;

cout << "Line 1 length :" << linel.LinelLength() << endl;
line2.print () ;
cout << "Line 2 length :" << line2.LinelLength() << endl;
1f (linel.compare(line2) == 0)

cout << " Line 1 = Line 2" << endl;
1f (linel.compare(line2) == 1)

cout << " Line 1 > Line 2" << endl;
if (linel.compare(line2) == -1)

cout << " Line 1 < Line 2" << endl;
177
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DiAIkEC 2ZuvapTtioclg - PiIAIkEC KAdoeIg

Mia ouvdpTtnon TTou dev gival HEAOC pIag KAAoNG PNTTopEi va OnAwBEei yéoa otn
KAGON WS QINIKA JE TN AEEN friend

H @IAIK) ouvaptnon av kai dev BpiokeTal oTnV eUREAEIO TNG KAAONG £XEI
TTPOOoRacn oTIC IDIWTIKEG JETABANTEC TNG

MT1Topouv va dnAwBouv Kal QIAIKEC KAACEIC

class Class A
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class Box
{
private:
double m length,m width,m height;
public:

Box (double length=1.0,double width=1.0,double height=1.0)
{

m length = length;

m width width;

m height = height;

}
volid BoxDimentions (double length,double width,double height)

{
m length = length;
m width = width;
m height = height;
}
double BoxVolume ()
{ return m length * m width * m height ; }

friend bool EqualBoxes (const Box &Box A,const Box &Box B);

Y
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bool EqualBoxes (const Box &Box A,const Box &Box B)

{

//const : n ouvdpinon doe&v umopel vo AAA&EeL TLC TLUEC TWV
// PLETARBANTOV  TOV OVILKE LPEVOV
return (Box A.m length == Box B.m length) &&
(Box A.m width == Box B.m width) &&
(Box A.m length == Box B.m length);

int main ()

{
Box Box1(1.0,2.0,3.
Box Box2(1.0,2.0, 3.
Box Box3(5.0,2.0,3.

~

14

~

cout << "Boxl equal Box2 ? " << EqualBoxes (Boxl,Box2) <<endl;
cout << "Boxl equal Box3 ? " << EqualBoxes (Boxl,Box3) <<endl;
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YTTeEP@OPTWON TEAEOTWV
Overloading operators

main
{
int a,b,c;
double x,v,z;
int arrayl[10],array2[10],array3[10];
Box Boxl,Box2,Box3;

‘EXel oplOTEI 0O KAVOVAG

a = btc; -4

X = yt+z; NG TTP6oBeong
arrayl = array2+array3; // 2000 W Aev £X£I’0F6)I0T£IOKGVOVGQ
Boxl = Box2+Box3; /] 2?2727 NG TTPOOYEONS

atb » operator+(a , b)
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YTreppopTWwaon TEAECTWY Yia dlavuouaTta

#include <iostream>
usling namespace std;
class IVector
{
public:
int x,y;
IVector () {};
IVector (int,int);

IVector operator + (IVector);

s

IVector::IVector (int a, 1int b)

{
X = ay
y = b;
¥

IVector IVector::operator+ (IVector param)

{
IVector temp;

temp.x = X + param.x;
temp.y = y + param.y;
return (temp)

int main ()

{

IVector a (3,1);
IVector b (1,2);

IVector c;

c = a + b;

cout << c.x <L
<< Cc.y;

return 0;

LA

4

LA

[Mp6oBeon dlavuoudTWwY

182




YTTEPQOPTWON TEAEOTWY — XPrNon Tou O€ikTn this

#include <iostream>
usling namespace std;
class IVector
{
public:
int x,y;
IVector () {};
IVector (int,int);
IVector operator + (IVectoré&);
b

IVector::IVector (int a, 1int b)

{
X = aj;
y = b;
J
IVectppodoies Bwosmaayatort (IVector &param)
{

X = X + param.X;
y = Yy + param.y;

return *this; 183



YTTep@OopTWwon TTpooeonc OIAVUCUATWY YId
OKEPAIOUC Kal TTPAYMATIKOUC

#include <iostream>
using namespace std;

class IVector

{

public:
int x,vy;
IVector () {};
IVector (int,int);
IVector operator + (IVector):;
} 7
IVector::IVector (int a, int b)

{ X =a; vy = b; }
IVector Ivector::operator+
(IVector param)
{
IVector temp;
temp.x = X + param.x;
temp.y = y + param.y;
return (temp)

class RVector

{

public:
double x,vy;
RVector () {};
RVector (double,double);
RVector operator + (RVector);
} i
RVector::RVector (double a, double Db)

{

X =a; vy =Db; }

RVector Rvector::operator+

{

(RVector param)

RVector temp;
temp.x = x + param.x;
temp.y = y + param.y;
return (temp):;

184



int main ()

{

IVector
IVector
IVector

RVector
RVector
RVector

cC = a +
cout <<

rz = rX
cout <<

a (3,1

b (1,2

Cy

rx (1.3
ry (5.5
rz;

b;

c.x << ", " <K< c.y << endl;

+ ry;
rz.x <<

return 0;

"

’

"

<L rz

.y << endl;

APXIKEG TIMEG
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#include <iostream>
using namespace std;

class C Complex
{
public:
double real, imag;
C Complex (double , double );
C Complex operator+ (C Complex);
C Complex operator- (C Complex):;
C Complex operator* (C Complex):;

ApIBUNTIKOI TEAEOTEG

TeAeaTEG €10000U
friend ostream& operator<<(ostream & os,C Complex &C) ; g£600U

friend istreamé& operator>>(istream & 1is,C Complex &c);
i
C Complex::C Complex (double real part=0.0, double imag part=0.0)
{

real=real part;

imag=imag part;
}
C Complex C Complex::operator+ (C Complex param)
{

C Complex tmp;

tmp.real = real + param.real;

tmp.imag = imag + param.imag;

return tmp;
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C Complex C Complex

{

C Complex tmp;
tmp.real = real
tmp.1imag = imag
return tmp;

C Complex C Complex

{

C Complex tmp;
tmp.real = real
tmp.1imag = real
return tmp;

::operator- (C Complex param)

— param.real;
- param.imag;

::operator* (C Complex param)

* param.real - imag * param.imag;
* param.imag - 1imag * param.real;

ostreamé& operator<<(ostream & os,C Complex &c)

{

0Ss << " (" << c.real << " + 1" << c.imag << "M)";

return o0sS;

istream& operator>>(istream & 1s,C Complex &c)

{

cout << "Real part= ";1is >> c.real;
cout << "Imag part= ";1s >> c.1imag;

return 1is;
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int main ()

C Complex x(1.0,2.0)
C Complex y(3.0,4.0)
C Complex z,w;

e e

cin >> w;
cout << x << "4" ) <L "=" <KL 7z << endl;

cout << " w= "<<w<<endl;

/%
cout << " (" << x.real << " + 1i" << x.imag << M) ";
cout << " + ";
cout << " (" << y.real << " 4+ i" << y.imag << M) ";
cout << " =",
cout << " (" << z.real << " 4+ i" << z.imag << "M)";
cout << endl;

*/

Z = X - V;
return 0;
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Exkppaon TeAEOTNG 2uvaptnon MENOG | Tevikh ouvapTtnon
@a +-T &~ ++ - A::operator@() operator@(A)
a@ ++ -- A:.operator@(int) | operator@(A,int)
a@b +-" % M&|<>==1=>=<=>><< && ||, | A::operator@(B) operator@(A,B)
a@b =+=-=7"=[= Y%= "= &= |= <<=>>=] A:.operator@(B) -

a(b,c,...) [() A:.operator@(B...) |-

a->x -> A:.operator@->() |-

a,b,c avtikeiyeva kKhAaong A,B,C avrioToixa
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class IntArray
{
private:
int ArraylLength, *ArrayData;
public:
IntArray ()

{
ArrayLength = 0;
ArrayData = 0;

}

IntArray (int Length)

{
ArrayData = new int[Length];
ArrayLength = Length;

}

~IntArray ()

{ delete[] ArrayData; }

void Erase ()

{
delete[] ArrayData;
ArrayData = 0;
ArrayLength = 0;

}

int& operator([] (int Index)

{
assert (Index >= 0 && Index < ArrayLength);
return ArrayDatal[Index]; 190

}
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KAnpovouikotnTa - Inheritance
[Mapayoueveg KAGoelC - Derived classes

Mia kAdon ptTropei va rapdyertal (va gival atroyovoc-descendant) atrd pia GAAN
KAGon (yovéa-parent) kal va kKAnpovouei uepIka (f OAa) atrd Ta JEAN TNS KAAONG-
yovéa (dedouéva ) ouvapTtioelg) padi ue Ta dIKA TNG.

H apxik) KAGon oTtnv 1epapyia ovopaletal Baocikn kKAaon (base class).

H mTapayopevn KAGon UTTOPEI va ETTAVAOPIOEI CUVAPTAOEIC TWV KAATEWV
TTPOYOVWV.

O1 CUVOPTACEIC KATAOKEUNG KAl KATAOTPOPNG OEV KAnpovououvTal. Kata mn
KATAOKEUN AVTIKEIMEVOU KAAEITAI TTPWTA N ouvapTnon TS Baoikic KAdong.

O1 QINIKEC ouvapTAOEIC OEV KAnpovodouvTal yiaTi Ogv gival JEAN TNG KAAONC.
[MpoodioploTikO protected. H rTapayouevn KAAon £xel Tpoopacn ota

TTPOOTATEUMEVA PJEAN TNG KAGONG YovEQ.
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Class Hierarchy

2 Baoikni kKAaon
e
[ ZXNHa ] Base Class

[Mpbyovo ,
AFr)m\((:-storg | Tpiywvo ] TeTpaTTAgupo

M Y

[ lodTTAEUPO } [ OpBoywvio } [ OpBoywvio } Mopayopeveg KAAOEIG

Tpiywvo Tpiywvo TSTpG'IT)\&ZU PO Derived Classes

T

ATTOyovog
Descendant

Tanaywvo
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class ovoua kA&onc : [public] xA&on vovéac
{ // 1 private 13 protected oxéon KANPoOvVouLkOTNTAC

<PLALKEC KA&OeLC>
private: //mpéoPRoon pdévo amd TLC OUVUPTNOE LG UEADN
//TNc mopoUoac KAXONC
<dedouevo>
<OUVOPTHOE LC KATAOKEUNC>
<OUVOPTNOELC KATAOTPOPNC>
protected:// mpdofaon Kol OIIO TLC OUVHPTNOELC UEADN
// TOV Aamoyovey (Iopaydueveyv KAXCEWV)
<dedouévo>
<OUVOPTNOE LC KATOUOKEUNC>
<OUVOPINOELC KATAOTPOPNC>
public:
<dedouévo>
<OUVOPTNOCE LC KOUTAOKEUNC>
<OUVOPTNOELC KATAOTPOPNC>
<OUVapPINoELC WEAN>

<PLALKEC oOuUvapTHoELC> 193



* Private: OAa ta p€An KAnpovopouvTtal we IDIWTIKA

class A class

{private

:int al;

protected:int aZ2;

public

:int a3;

2.XEON KANPOVOMIKOTNTAC

KaBopilel Ta dikaiwpata TTpoécacns TwV MEAWY TTOU KANPOVOUED I KAGon
* Public: Aiatnpouvrai 1a idla dikawuaTta
* Protected: OAa ta dnuooia péEAN KANPOVOUOUVTAl WG TTPOCTATEUMEVA.

int main ()

{

A class Al;
Bl;

B class
I |
: ' . " Al.al =
class B class Publ}c A_c%ass O, T SIKAIDUATA a -
// 1 private 1 protected , T Al.aZ2 =
{private :int Dbl; opigern A_class _Al.a3 =
protected:int b2;
public :int b3; ) "Bl.bl =
} O,T dikaiwpaTta Bl b2 —
opieinB_class 5, 15 _
[TpoodIopIOTIKO TTPOCRACNG Fh1 a1
. : Bl.al =
public protected private ' B1.a2 =
B1.a1 private private private ~Bl.a3 =
B1.a2 protected protected private }
B1.a3 public protected private Kal yia Tig KAGOEIg

Mapdaywya 1n B_class
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[Tapadeiyua KANPOVOUIKOTNTOC

include <iostream>
include <math.h>

cosnt double pi = 4 * atan(l);
inline double sqgr (double x) { return x*x;}

using namespace std;

class cCircle //Baoikr) KAaon
{
protected:
double radius;

public:
cCircle (double radius value=0): radius(radius value) {}
void set radius (radius value) {radius=radius value;}
double get radius () const {return radius;}
double area () const { return pi*radius*radius;}
void show data();

s
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class cCylinder

{

Y

protected:
double height;
public:

cCylinder (double radius value=0,double height value=0)

public cCircle //mapayouevn KAGoN

:height cCircle(radius value), (height value) {}

vold set height (double height value)

{height = height value;}

double get height() const {return height;}

double area () const

{ return 2*cCircle::area()+2*pi*radius*height;}

void show data();

void cCircle::show data()

{

}

cout << “Circle radius =
<< “Circle area =

void cCylinder::show data ()

{

cout << “Cylinder radius =
<< “Cylinder height =
<< “Cylinder area =

//<<
\\<<

II<<
\\<<
\\<<

get radius () <<endl

area ()

<< endl << endl;

get radius () << endl
get height () << endl

area ()

<< endl << endl;
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int main ()

{
cCircle Circle (1) ;
cCylinder (10 ,1);

Circle.show data();
Cylinder.show data();
return O;

}

class cCircle //Baoikr) KAaon
class cCylinder : public cCircle //TapayoOuevn KAGoN
dynamic cast XpnOIYOTIOIEiTAI O€ DEIKTEG KAI AVAPOPEG OE KAATEIG

cCirle * pba = new cCylinder ;

cCircle * pbb = new cCircle;

cCylinder *pd;

pd = dynamic cast< cCylinder *> pba;

if (pd==0) cout << "Null pointer on first type-cast.\n";
pd =0 : pba Ocixvel o€ Eva QVTIKEIMEVO TTAPAYOUEVNG (TTAPOUG) KAGONG

pd = dynamic cast<cCylinder *> pbb;

if (pd==0) cout << "Null pointer on second type-cast.\n";

pd # 0 : pba Octixvel € £va AVTIKEINEVO BACIKAG (UN TTANPOUG) KAAONG
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[TOAAQTTAN KANPOVOUIKOTNTO

#include <iostream>
using namespace std;

class CPolygon |
{ ; CRectangle rect;
protected: - CTriangle trgl;
int width, height; ~ rect.set values (4,5);
public: ~ trgl.set values (4,5);
void set wvalues (int a, int b) | rect.output (rect.areal()):;
{ width=a; height=b; } § trgl.output (trgl.area()):
} i § return 0;
class Coutput )
{ ] |
public:

volid output (int 1) {cout << 1 << endl;}
b

class CRectangle: public CPolygon, public Coutput

{
public:
int area (){ return (width * height); }
I
class CTriangle: public CPolygon, public Coutput
{
public:

int area (){ return (width * height / 2); } 198
}s



[TOAUPOPPICHOC

AVTIKEIPUEVA TTOU AVNKOUV OE TTAPOHOLEC KAACELC UTTOPOUV VA €XOUV KOLVO TPOTIO
TPOCTIEAAONG, HE ATTOTEAECHA O XPNOTNG VA UTTOPEL VA TA XEIPLOTEL PE TOV (010
TPOTO XWPIC va xpelalstal va padel veeg dladlkaoleg

AcikTeg (pointers) kal avagopeg (references) otn Baciki KAGon

Evag 0eikTnG o€ pia TTapayouevn KAAon Kal €vag O€ikTng oTn Bacikr) KAAon
EXOUV OUNBATOUG TUTTOUG
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AEIKTEC OTN BACIKN KAGON
pointers to base class

#include <iostream>
using namespace std;

class Cpolygon
{
protected:
int width, height;
public:
void set values
{ width=a;

(int a, int b)
height=b; }

I

class CRectangle: public Cpolygon
{

public:

O1 KAGo€IG Crectangle Kal CTriangle
glval TTapaywya 1nG Cpolygon Kal
KANpovououv 1a uéAN width, height Kai
set values

: -
int area ()
{ return (width * height); }
I
class CTriangle: public Cpolygon
{

| AUo dI0@OopPETIKEG UAOTTOINOEIG
TNG oOUVAPTNONG arrea

puk?lic: -
int area ()
{ return (width * height / 2); }
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int main ()

{

CRectangle rect;

CTrlangle trgl; ppolyl,ppolyZ:

A€iKTEC O€ avTIKEiyava KAAong Cpolygon
CPolygon *ppolyl = &rect; o  frou “eiyvouv’ 0Ta OTIVHIOTUTIO rect KOl
CPolygon *ppoly2z = &trgl; trgl avTioToIxa.

ppoly3,ppolyé:
CPolygon é&ppoly3 = rect;

CPolvygon &ppoly4d = trgl; )
¥9 PPoLy J O1 d¢gikTeC ppolyl KAl ppoly2

(4,5) ; ava@EpovTal o€ JEAOG TNG Cpolygon
' TTOU KANPOVOMOUV Ol Crectangle
Kal Ctriangle

ppolyl->set values
ppoly2->set values (4,5);

cout << rect.area () << endl;
cout << trgl.area () << endl;

(10, 20) ; H area Ogv opiletal oTNV Cpolygon

Kal OEV UTTOPEI va XPNOIKOTTOINOEI
OEiKTNG

ppolyl.set values
pproly2.set values (10,20);

cout << rect.area () << endl;
cout << trgl.area() << endl;

return 0; 501



Virtual functions (members)

class CPolygon
{

protected:
int width, height;
public:
void set values (int a, int b)
{width=a; height=b;} Virtual function
H area €ival uEAOC TNG Cpolygon.
virtual int area () - Eival duvartn n rpooTtreAaon Pe
{return (0);} OcikTn 0oTN Baoikry KAdon

i
class CRectangle: public Cpolygon

{
public:

-
virtual int area ()
{return (width * height);} O1 TrTapaydueveg KAAOEIC
i eTTavaopifouv TNV area
class CTriangle: public CPolygon H Aé€n virtual eivai
{ ,
TTPOAIPETIKN.
public: - POAIPETIEN
virtual int area ()
{return (width * height / 2);} }
i ) , , : L
Mia kAdon 1Tou TrepIEXEl T ORAwon piag virtual function i 202

KAnpovouei pia virtual function ovopdadetal TTOAUHOPPIKA



Virtual functions (members)

int main ()

{
CRectangle rect;
CTriangle trgl;
CPolygon poly;

CPolygon * ppolyl = &rect;
CPolygon * ppoly?Z2 &trgl;
CPolygon * ppoly3 = &poly;

ppolyl->set values (4,5);
ppolyZ2->set values (4,5);
ppoly3->set values (4,5);

KANoN NG area ME Xpnon OcikT
cout << ppolyl->area() << endlf‘_______Oﬂ?Bgcmzkﬁdcn“ XPIOT i
cout << ppoly2->area () << endl;
cout << ppoly3->area() << endl;

return 0O;
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Ol virtual cuvapTACEIC TTPOCPEPOUV EUKOAIEC TN OoXediaaon
ETTEKTACIMWY OUOTNUATWYV

Mia ouvapTtnon tmou dnAwvetal virtual diatnpei auti TNV 1I010TNTA O€
OAEC TIC KAQOEIC TNG IEPAPXIAC

O1 TTapayoueveS KAQOEIC UTTOPOUV Va ETTAVOOPIoOouUV Tn virtual
ouvapTtnon n va tnv dlaTnenoouv

O1 ouvapTNOEIC KATAOKEUNC OEV UTTOPEI va givail virtual.
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APnpnNMUEVEC KAQTEIC
Abstract base classes - Pure Virtual Classes

H C++ pac divel Tn duvatdtnta va OpicOUME UIA YEVIKI) OOMNA KATTOIWV
KAACEWV, XWPIC OMWC va dWOOUNE pia akpifr) uhotroinon.

Apnpnuévn gival yia KAAon 1Tou €XEl W¢ JEAOC JIa TOUAAXIoToV “pure virtual”
ouvaptnon.
— Pure virtual gival n ouvaptnon TTou €XEl Ovoua Kal TUTTO aAAG Ogv diveTal
0 OPIOHOGC TNG (OEV UTTAPXOUV Ol EVTOAEC TNG ouvaAPTNONG - { EVTOAEC } ).

virtual int p v function() = 0;

Agv pTTOPOUME VA ONAWOOUUE QVTIKEIMEVA PIAG aPnenMEVNG KAAoNG aAAG
UTTOPOUE va dNAWOOUE DEIKTEC O€ aPnPNMEVES KAAOEIG.

XpnoiyoTtrolouvTal w¢ BacikéC KAAoeIg (base classes) o€ iepapyieg
KANPOVOUIKOTNTAG.
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#include <iostream>
using namespace std;
class CPolygon -
{

protected:
int width, height;

public:
void set values (int a, int b)
{ width=a; height=b; }

virtual int area (void) 0;

I
class CRectangle:

{
public:

public CPolygon

[Mapadeiypa apnpnueEvVNS KAGonc - 1

Abstract base class

<4——— Pure virtual function area

Agv UTTAPXEI OPICHOG
‘Exel rpoofacn oTIg
METABANTEC TNG KAGONC

(void) ==
(width * height);

int area
{ return

}
I
class CTriangle:
{

public:

public CPolygon

KdaBe kAaon opilel Tn dIKA TNG
ouvaptnon area

(void) -
(width * height / 2);

int area
{ return

b

}
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[Tapdaodelyua apnpnueEVNS KAAoNG - 2

int main ()

{

CRectangle rect;
CTriangle trgl;

CPolygon * ppolyl = &rect; 44—

CPolygon * ppoly2 = &trgl;

AEIKTEC A@NPNMEVWYV QAVTIKEIMEVWV
TUTTOU Cpolygon TTOU OEiXVOUV O€
OUVYKEKPIMEVA QVTIKEIPEVA
Crectangle Kal CTriangle

-
ppolyl->set values (4,9) 7 g

TiuEG yia opBoywvio

ppoly2->set values (4,5);

cout << ppolyl->area () << endl;
cout << ppoly2->area () << endl;

return 0;

TIMEG yIa TPIYWVO

KAlon TNG ouvaptnong area yia opboywvio
KAon TG ouvapTtnong area Yia TRiywvo
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Interface classes

e Agv EXEl WG HEAN METABANTEC

* Exel yéAn yovo pure virtual functions

208



[MpoTutta Templates

H utrep@OopTWwon MAg ETTITPETTEI VA £XOUME CUVAPTNAOEIS YIA TTOAAQTTAOUG TUTTOUG
TTAPAPETPWY OANG TTPETTEI VO YPAWOUNE Hia ouvAptnon yia KABe TuTTO.

Mpoétutra cuvapTtRoewyv Function Templates

* EIOIKEC oUVAPTACEIG PJE TTAPAPETPOUG KAl ETTIOTPEPOMEVN TIMNA YEVIKOUG
TUTTOUG OTOIXEIWV N KAAOEWV.

* ‘Evag opiopdc¢ TG ouvapTnong apKei yia OAoug Toug TUTTOUG.

 Ta opiouara Kail n ETIOTPEPOPEVN TIUN OEV Eival TIMEG EVOC TUTTOU OTOIXEIWV
aAAa TTapdueTpol TUTTwV (Template Parameters)

Mop@n dnAwaong:

template <class o6vouo tUnou>

dvouo tUunou ovoupa ouvdptnong (dvouo TUMOU HUPAPETPOGC, « . .)
{ }

template <typename &ovouo tUnouv>

dvouo tunmou ovoupo ouvdptnong (6voudo TUNOU HUPAPETPOGC, . . .)

{ }
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#include <iostream>
using namespace std;

template <class T1>

void swap t( Tl &a ,
{
Tl temp;
temp = a;
a = b;
b = temp;
}
int main ()
{
int a=10,b=20;
float x=1.1,y=2.2;
char cl='A',c2="2";

cout << a << " "
swap t(a,b);
cout_<< a << " "
cout << x << " "
swap t(x,y);

cout << x << " "
cout << cl <<« " "
swap t(cl,c2);

cout << ¢l << " "
Return 0O;

Tl &b)

<< b << endl;

<< b <<
<<y <<

endl <<
endl;

<<y <<
<L ¢2 << endl;

<< ¢c2 << endl << endl;

endl;

endl << endl;

‘Evag opiopog NG swap t

/ -

KANOE€Ig TNG swap t ME
OIA@OPETIKOUG TUTTOUG
OTOIXEiWV
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template <typename T2>
T2 GetMax (T2 a, T2 b)

{
T2 result;

result = (a>b)? a : Db;
return result;

}

int main ()

{
int a=10,b=20,m;
float x=1.5,y=3.5,z;
char cl='A'"',c2="2",c3;

c = GetMax (a,b);
z = GetMax (x,Vy);
c3 = GetMax(cl,c2);

//z = GetMax<float>(x,Vy):; Agv gival atrapaitnTo
//c = GetMax<int>(a,b);
//c3 = GetMax<char> (cl,c2);

cout ..... ;
return 0;
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[TpOTUTTA CUVOPTNOEWYV

O1 ocuvapTioeic swap_t kalr GetMax £xouv TTapauETPOUC Tou idIou TUTTOU Kal
n GetMax mmoTpEQEl TIUR TOU idIoU TUTTOU UE TIC TTAPAMETPOUGC TNG

int a=10,b=20, c;
float x=1.5,y=3.5,z;
z = GetMax(a,Vy); NAAGBoC: a kal v Kal z Ogv gival Tou idlou TUTTOU

MTTopoUuE va OpiCOUME TTPOTUTIA OCUVAPTACEWV PE TTAPAMETPOUGC
OIAPOPETIKOU TUTTOU.

— [TlpETTel va OpiooulE TTEPIOOOTEPEC TTAPANETPOUC TUTTWYV (template

parameters)
- template <typename T1l, typename T2, ... >
- template <class T1, class T2, ... >
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[1pOTUTTA CUVOPTNOEWYV

template <typename T3, typename T4>
T4 GetMax (T3 a, T4 b)
{
T4 result;
result = (a>b)? a : b;
return result;
}
int main ()
{
int a=10,b=20,m;
float x=1.5,y=3.5,2z;
char cl='A',c2="2",c3;

z = GetMax(a,x);
c3 = GetMax(cl,a);
cout ..... ;

return 0;
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YTTeEP@OPTWON TTPOTUTTWY CUVAPTACEWYV

template <typename T2> <& AUo TTapAueTPOI TOU idIoU TUTTOU
T2 GetMax (T2 a, T2 b

{

T2 result; YTep@OpTWON TNG GetMax

result = (a>b)? a
return result;

b;

} AUO TTapAETPOI

template <typename T3/ typename T4> OIQPOPETIKWYV TUTTWV
T4 GetMax (T3 a, T4 Db)
{

T4 result;

result = (a>b)? a : b;

return result;
}
int main ()
{
int a=10,b=20,m;
float x=1.5,y=3.5,z;
char cl='A'"',c2="2",c3;
c = GetMax(a,b);
z = GetMax(a,x);
c = GetMax(a,cl);
214
return 0O;



2ToiBa - AgikTng oToifac
Stack — Stack Pointer (SP)

PUSH : Mciwon TnG TiuNG Tou SP waoTe va dgixvel oTn TTponyoupevn (Kevr)) B€on
ATT00KEUON TNG TINNAG OTN VEQ KOPU®N TNG Stack.

POP : AiGBacua Tng TIUNG atrd Tn Kopu®r TnG Stack
Augnon TnG TINNG Tou SP waoTe va dgixvel otn véa kopupn Tng Stack

Push X y PushY y Pop Y T AieuBuvoeig
SP > Y
SP—*» X X SP—» X
S.P. »
v
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[TpoTUuTTa KAGOoEwvV Class Templates
Stack yia did@opouc TUTTOUG OTOIXEIWV

#include <iostream>
using namespace std;

template< typename T >
class Stack
{
private:
int stack size;
int StackPointer;
T *StackArray;

public:
Stack( int = 10 );
~Stack ()
{
delete [] StackArray;

StackArray = 0;
}
bool push( const T& );
bool pop( T& )
bool isEmpty () const

{ return StackPointer == stack size; }
bool 1sFull() const
{ return StackPointer == 0; } 216

1Nt GetStackPointer () :



2.UVOPTNOEIC MEAN TNGC KAGONC stack

template< typename T >
Stack< T >::Stack( int s ) //TIPOTUTTO OUVAPTNON KATAOKEUNG TNG KAAONG

:stack size(s > 0 2 s : 20), / /'EAEyX0G MeyEBOUG, uEyioTo 20
StackPointer (stack size), / /stack kevi
StackArray(new T[stack size] ) //O€OpeEuan PVAUNG

{ }
template< typename T >

bool Stack< T >::push(const T &pushValue) //&locaywyn oTtoixeiou otn stack
{
if ( !'isFull() )
{
StackArray|[ —--StackPointer ] = pushValue;// &vnuEPWON TOU OEIKTN
return true;// €1I0AywYyn ETTUXNG

ieturn false;// €lo0aywyn avemTuxng
iemplate< typename T >
bool Stack< T >::pop( T &popValue )//a@aipeon oToixeiou atmo T stack
{ if ( !'isEmpty () )
| popValue = StackArray[ StackPointer++ ];// €vnUEPWAN TOU OEIKTN

return true;// aA@aipeon €MTUXAG 217

}
return false; // Q@Qipeadn AQVETITUXNG



template< typename T >
int Stack<T> :: GetStackPointer ()
{

return StackPointer;

template< typename T >

int StackFunction( Stack< T > StackType) ///A&IToupyieg Tng stack
{

int PushPop;

T StackValue;

do

{
cout << " Enter 1 (PUSH), 2(POP), 3(Exit) ";
if (! (cin >> PushPop))
{

cout << " ERROR ! Enter Integer "<< endl;
cin.clear();
cin.ignore () ;

}

cout << endl;
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switch (PushPop) //EmAoyn Aeitoupyiag
{
Case 1: / /PUSH
{
cout << "Enter an element to PUSH into Stack : ";
cin >>StackValue;
cout << endl;
1f (!StackType.push (StackValue ))
cout <<"Stack is full. Cannot push "<<StackValue<<endl;
else
cout <<"Element "<<StackValue <<" 1Into Stack position "
<< StackType.GetStackPointer () << endl;
break;
}
Case 2: / /POP
{
if(!StackType.pop( StackValue ))
cout << endl << "Stack i1s empty. Cannot pop"<< endl;

else
cout << "Element "<<StackValue << " From Stack position "
<< StackType.GetStackPointer () << endl;
break;
}
case 3: return 0; // 'EEdoC 219

}

lwhile(true ) @



int main ()

{

unsigned ElementType;
unsigned Number Of Elements;

do

{
cout << " Stack Type 1(Int) 2 (Double) 3(Char) ";

if (! (cin >> ElementType))

{
cout << endl << endl << " ERROR ! Enter Integer "<< endl;

cin.clear () ;
cin.ignore () ;

}
cout <<endl;
}while((ElementType!= 1) && (ElementType!= 2) && (ElementType!= 3));

cout << "Number of Stack Elements : ";
cin >> Number_Of_Elements;
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switch (ElementType)
{

case 1:
{ Stack< int > intStack (Number Of Elements);

StackFunction (intStack) ;
intStack.~Stack () ;
return 0O;
break;
}
case 2:

{
Stack< double > doubleStack (Number Of Elements);

StackFunction (doubleStack)
doubleStack.~Stack () ;
return 0;

break;

}

case 3:

{
Stack< char > charStack (Number Of Elements);

StackFunction (charStack) ;
charStack.~Stack () ;
return 0O;

break;
} 221

rati11rn (-



KAQCE€IC ue HEAN GAAO QVTIKEIPMEVO

#include<iostream>
#include<string>
using namespace std;

class Time

{ //Time class
public:
Time () ;

Time (int, int);

void setTime (int, int);
void getTime (1nté&, 1nté&);
void printTime () ;

private:
int hr;
int min;

Y
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KAGoeIC ue HEAN AAAQ avTiKEiyeEva (composition)

class Date
{
public:
Date () ;
Date (int, int, int);
void setDate (int, int, int);
voilid getDate(inté&, 1nté&, inté&);
volid printDate () ;
private:
int month;
int day;
int year;

élass Event
{ HKAAON Enevnt €xel MEAN AVTIKEIMEVA Time KAl Date
public:
Event (int hours = 0, int minutes = 0, int d = 1,
int m =1, int y = 1900, string name = " ");
volid setEventData (int hours, int minutes, int d, int m,
int y, string name);
vold printEventDatal() ;
private:
string eventName;
Time eventTime;
Date eventDay;
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Time: :

Time: :

}

2.UVaApPTNOEIC MEAN TNG Time (1)

Time ()

//default constructor
hr = 0;

min = 0;

Time (int hours, int minutes)//constructor pe noapoapéIpouc

hr = (0 <= hours && hours < 24)? hours : 0 ;
min = (0 <= minutes && minutes < 60)? minutes : 0 ;

vold Time: :setTime (int hours, int minutes)

{

hr = (0 <= hours && hours < 24)? hours : 0 ;
min = (0 <= minutes && minutes < 60)? minutes : 0 ;
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2.UVAPTNOEIC MEAN TNG Time (2)

vold Time::getTime (int& hours,

{

hr = hours;
min = minutes;

}

vold Time: :printTime ()

{

if(hr < 10)
cout << "0";
cout << hr << ":";

if(min < 10)
cout << "0";

cout << min << endl;

int& minutes)
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2.UVaApPTNOEIC MEAN TNG Date (1)

int Date::checkDay( 1nt testDay ) const

{

//

//

static const int daysPerMonth[ 13 ] =
{ 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };

‘EAgyXocg av n TIPA TNG testDay €ival CwWOTH yIa ToV Prjva TTou divel N month

if ( testDay > 0 && testDay <= daysPerMonth[ month - 1 ] )
return testDay;

Edv n nuépa cival 29 PeBpouapiou, EAeYXOC av TO £TOC €ival OICEKTO

1f ( month == 2 && testDay == 29 && ( year $ 400 == | |
( year 5 4 == 0 && year s 100 '= 0 ) ) )
return testDay;

cout << "Invalid day (" << testDay << ") set to 1." <<endl;

return 1;
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2.UVAPTNOEIC MEAN TNG Date (2)

Date::Date () : month(l),day(1l),year(2000)//default constructor
{ }

Date::Date(int d, int m, int y)
{//constructor pue TUEAUETEOUC
month = (m > 1 && m <= 12)? m : 1;
day = checkDay(d) ; //day = (d>=1 && d <= 31)?2 d : 1
yvear = (y >= 2000 && y <= 2030)? y : 2000
}

volid Date::setDate(int d, int m, 1int vy)
{//pUBuLon nuepounviac (ue éAeyxo)

month = (m > 1 && m <= 12)? m : 1;
day = checkDay(d) ; //day = (d>=1 && d <= 31)?2 d : 1 ;
year = (y >= 2000 && y <= 2030)7? year : 2000 ;

}

vold Date::getDate(int& d, 1nt& m, inté& vy)
{

day = d;
month = m;
year = y;
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2 UVOPTNOEIC MEAN TNC Date (3)

vold Date::printDate ()
{
/ / EKTUTTWON TNS Nuepounviag (H/M/E)
if (day < 10)
cout << "0";
cout << day << "/";
1f (month < 10)
cout << "0O";
cout << month << "/";
cout << year;
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2.UVAPTNOEIC NEAN TNG Event (1)

Event::Event (int hours, 1nt minutes, int d, 1nt m, int y, string name)
eventTime (hours, minutes),

~4—T1Epaopa apxIKwV TIHWV OTIG CUVAPTACEIG
eventDay(d, m, y) KOTAOKEUNC (constructors) Twv KAAOEWV
{ MEAWV TNG Event , Time (eventTime)
} eventName = name; Kal Date ( eventDay) .

KAlon tou default copy constructor tTou
onuioupyei n C++

void Event::setEventData (int hours,
string name)

{

int minutes, 1nt d, int m, int vy,

eventTime.setTime (hours, minutes);
eventDay.setDate(d, m, Vy);
eventName = name;
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2UVAPTAOEIC MEAN TNGC Event (2)

volid Event::printEventData ()

{

1A

cout << eventName << " occurs ";
eventDay.printDate () ;

cout << " at ";
eventTime.printTime () ;

cout << endl;
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int main ()
{
Event object;
object.setEventData (14, 0, 14, 4, 2014, "EfetdoceLcg");
//print out the data for object
object.printEventData() ;
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Container classes

Mia container class €ival €vag TUTTOC OEQOMEVWV TTOU UTTOPEI VO TTEPIEXEI MIO
OUAAOYN OTOIXEIWV

Ta oToixeia PtropEi va gival Tou idlou TUTTOU (OpoYEVEC container) 1} d1apopwyv
TUTTWV (MN OMOYEVEG)

sequential containers: ' paUUIKEC DOMEC OTTWC TA dlIAVUCUATA KAl Ol
ouVvOEDENEVEG NIOTEC. 2TOIXEIO EVOG TUTTOU. H attoBnikeuan Kail n TTPOCTTEAQON
vivovTtal ye Badon tn 6€on.

Associative containers: Mn ypauMIKEG OOMEG YIa ypriyopn avadritnon oToIXEiwV
ME Baon €va kAeIdi (key

21n C++ o1 container classes pytropouv va uAotroin@ouv ocav pia KAaon (atrAnq n
ouvOeTn) NE OUVAPTACEIC MEAN (OAYOPIBPOUCG) YIa TNV ETTECEPYATIA TWV
OTOIXEiWV TNG ( TTPOOONKN, aaipeon, TPOTTOTToiNON, avadlTnon, Tacivounon,
TTANBOG OTOIXEIWV KATT).

Evag aAyopIBuog UTTopEi va ival YEVIKOG, aveEapTNTOS TOU TUTTOU TWV
oToIxEiwv. [a TNV Tagivounon apkei va £€xouv oploBei o1 TEAEOTEC oUYKPIONG
(>,==,<)
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Iterators

2TOUG OTAVTAP TTIVAKEG (arrays) XpnoidoTrolouvTal OEiKTEG (pointers) yia Tn
TTPOOTTEAQON KAl ETTECEQPYATIA TWV OTOIXEIWV TOUC. 2TA containers o avTioToIX0g
O€ikTnNG ovopadeTtal iterator kai €€l TTAPOMOIEG 1I010TNTEC. Eival Eva avTiKEipyevo
TTOU OIATPEXEI TA OTOIXEIQ EVOC container

Kartnyopie¢ lterators

* input : XpnolyoTroigital yia TNV avayvwaon oToIXEiwV EVOG container e @opa
atrd TNV apxn TPog 10 TEAOC (unidirectional).

 output : XpnOIYOTTOIEITAI VIO TNV EYYPAPN OTOIXEIWV O€ £va container ue
@opAa atrd TNV apxn 1mPog 10 TEAOC (unidirectional).

 forward : 2uvdudadlel avayvwaon Kal eyypagn kai diatnpei Tn 6€on Tou
OTOIXEioU

* bidirectional : 'Exel 1i¢ 1010TNTEC TOU FOorward aAAd €xel Tn duvaroTnta
LMETAKIVNONG 11O TO TEAOG TTPOC TNV apXN

 random access : 'Exel TI¢ 1010TNTEC TOU bidirectional kail eTTITTAEOV ETTITPETTEN
TN TUXQia TTPOCTTEAQCN TWV OTOIXEIWV.
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NeIToupyiec iterator

OAoi

++p , pt++
Input

P, Pl =p2 , pl ==pz2 , pl != p2
Output

P, Pl = p2
Farward

Exouv OAec TiIc Asitoupyieg Twv Input kar Output
Bidirectional

P s P~

Random-access
p+:j—lp_:j—/p+j—1p_j—1p[j—]/
pl <= p2 , pl > p2 , pl > p2
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2.UVOPTNOEIC VIa iterators

begin () EmmoTpEQel Eva iterator oTnv apxn evog container
end () EmioTpé@el £va iterator o1o TEAOC £VOC container
cbegin () EmoTpépel €va otabepd iterator (read only) otnv apxn

EVOG container
cbend () EmoTpépel Eva otabepo iterator (read only) 1o TEAOG

evOg container

container: :iterator iterator yia avayvwon/eyypaen

container::const iterator iterator yovo yia avayvwaon
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[Mapadelyua iterator

#include <iostream>
using namespace std;
#include <iterator> // ostream iterator KOl istream iterator

int main ()

{

cout << "Enter two integer numbers : ";

istream iterator< int > input number( cin );

int numberl = *input number; // OlGBacpa TOU TTPWTOU OpPIBUOU
++input number; // METAKivnon Tou iterator otov €TTOPEVO

int number2 = *input number; // OidBacua Tou dEUTEPOU APIBUOU

// Onuioupyia ostream iterator yld TNV cout
ostream iterator< int > output number ( cout );

cout << "The sum is: ";
*output number = numberl + number2; // output result to cout

cout << endl;

return 0;
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* [lapadeciyuara containers atrd 1n Standard Template Library (STL) tng C++
- String :

— Vector : MNivakag yiag, duvauika yetaBAntig, didotaong

ApxikoTroinon container
C<T> c; Anuioupyia evog Kevou container ye Ovoua ¢ Kal JE OTOIXEI TUTTOU T

vector<int> vl;

C c(c2); Anuioupyia evog container c avTiypagpou Tou c2
vector<int> vl (v2);

C c(n,t); Anuioupyia evog container n OTOIXEIWV ME TIMA ©
vector<int> vl (n, 1)

C c(b,e); Anuioupyia evog container n OTOIXEIWV PE TIUN t

C c(n); Anuioupyia evog container n oToIXEiwV UE TIUR 0
vector<int> vl (n);
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String container

#include <iostream>
#include <string>
using namespace std;

int main ()

{

string message ("Hello World");

string month = "January";

string sl(5,'a'); S XOPOAKTNPEG , a
string s3;

s3 ='a';

//string s3 = 'a'

//string s3('a');

//string s4 = 11;

//string s4(5);

string msgl;

cin >> msgl; €i0000G : Hello World
cout << msgl; €€000C : Hello

getline( cin, msgl ); €i0000C : Hello World
cout << msgl; €€000C : Hello World
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string msgl,msgZ2;

msgl = “asdfgh”;

msgl=msg2;

msgl[3]="F" H petaBAntA TUTTOU string eival array
string msg3;

msg3 = msgl+ “jk1”;

msgl = msgl + “jkl1”; TTPOOONKN XapaKTAPWV

msgl = msgl.append (msg?2) ;

int str length;

str length = msgl.length(); MNKOG string
msgl.resize (msgl.length() + 10); TmpooBnkn 10 kevwyv BEoewv
a = msgl.capacity () TTANBOC XAPOAKTIPWYV XWEIG TIC KEVEC BETEIC

msgl.empty (); true/false
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Strings - oUykpion
int main ()

{
string strl = “ASDFHJKL”;

string strZ2 = “asdfhjkl”;

if(strl == str2)
cout << "Equal strings";
else

if(strl > str2)
cout << "Strl > str2";

else
cout <<"strl < str2"; ATTOTEAEO MO

int result;
result = strl.compare(str2); -1 :(str1<str2) , O: (str1<str2) , 1:( stri1<str2)

result = strl.compare(2,5,str2,1,5);

}
Strings - substring

string string 1 = “abcdefghijklmnop”;
cout << string 1.substr(5,4); armrotéAeopa  fghi
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Strings - swap

string first = "first";
string second = "second" );

first.swap (

int result;
string strl =

result
result

result

result

result

result

strl.
strl.

strl.

strl.

strl.

strl.

second ) ; // QvTINETABeoN strings

Strings — avadlntnon

"ABCDEFGHIJKLMNOPQRSTUVWXYZ";
find ("GHI") ; ATTOTEAEOUQ 6
rfind ("GHI") ; avadlnTnon atro 1o TEAOG TTPOG TNV apxN

find first of ( str2); n TTPWTN CUPTITWAN EVOG XOPAKTNPA TOU
str2 oto str1. AvalritTnon amé Tnv apxn

find last of( str2); nTeAeuTaia CUPTITWON EVOG XAPAKTH PO
Tou str2 oTo str1. Avalitnon atro 1o TEAOG

find first not of ( str2); nB&on TOoUu TTPWTOU XOPAKTAPA TOU
str1 1Tou dev UTTAPXEI OTO Str2

find last not of( str2);

Av atrotuxel n avalntnon €mMoTPEPETAI N TIMA -1 (string: :npos) 241



Strings — avTikataotaon

strl.replace( position, 1, "." );
avTikatdoTtaon otn B€on position &VOC XAPAKTAPA ME .

strl.replace( position, n, str2, k, m );
Position :n B€on arro Tnv oTroia Ba apXioel N avTIKATAoTAON
n TTOOO0I XAPAKTAPES Ba avTikartaoTabouv
str2 Ol XapaKTPES TTOU Ba avTIKATAOTACOUV TOUC XAPAKTIPEC TOU stril
k O TTpWTOC XAPAKTAPAS TOU str2,
m TO TTAO0C XAPOAKTAPWY TOU str2

string strl = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";

string str2 = "cdefghijk";

stringl.replace( 4, 4, str2, 3, 4 );
"ABCDefghlUKLMNOPQRSTUVWXYZ"

Strings — diaypa@n

strl.erase( n );
Alaypa®r Twv XapoKTAPWY aTrod TN B€0N n £WC TO TEAOG TOU strl
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MeTaTpoTTEC Strings

#include <iostream>

#include <string>

using namespace std;

int main ()

{
string stringl = "C++ string class";
int len = stringl.length();
char *s ptrl = new char[len +1];
stringl.copy( s ptrl, len, 0 );
s ptrl[ len ] = '"\0';

const char *s ptr2Z = NULL;
s ptr2 = stringl.data(); Ogv TTpocBETeEl '\O'

char ¢ string[] = stringl.c str(); TIpPocBETel "\O'

delete [] s ptrl;
return 0O;
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iterators

#include <iostream>

#include <string>

using namespace std;

int main ()

{
string stringl ( "Testing iterators" );
string::const i1terator i1teratorl = stringl.begin();
cout << "stringl = " << stringl

<< "\n (Using iterator iteratorl) stringl is: ";

while ( iteratorl !'= stringl.end() )

cout << *iteratorl++; // dereference iterator

}
cout << endl;

return 0;
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TuTtTroC vector

‘Evag duvauikog Trivakag piag dlacTaong TOU OTTOIoU TA OTOIXEIa UTTOPEI va gival
METAPBANTEC, OOPEC ) AVTIKEIMEVA

#include <iostream>
#include <vector>
using namespace std;

int main ()

{
vector <double> d vector 1(10);
vector <double> d vector 2(10);

d vector 1[3] = 11.3;
d vector l.at(3)
inputVector ( d vector 1 );

}

void inputVector ( vector< double > &array )
{
for ( size t 1 = 0; 1 < array.size(); 1++ )
cin >> arrayl[ 1 1;
} 245



TuTtroC vector

#include <iostream>
#include <vector>
#include <iterator>

using namespace std;

int main ()
{
vector <int> i vector 1; // Kevo vector

vector <int> i vector 2; // Kevo vector
const int v _size = 5;

cout << "i vector 1 size = "<<i vector 1l.size()<<endl;// O

for (int 1=0;1i<v _size;i++)
i vector 1.push back(i+1);//TPOONKN OTOIXEIWV OTO TEAOG
(1,2,3,4,5)

cout << "i vector 1 size = "<<i vector 1l.size()<<endl;// 5
1 vector 2 = 1 vector 1;

for (int 1=0;1<1 vector 2.size();1++)
cout << "i vector 2["<<i<<"] = "<<i vector 2[i]<<endl; 246
// (1,2,3,4,5)



TuTtrocg vector

1f (i vector 1 == 1 vector 2)
cout << "equal arrays";
else
cout << "different arrays";
cout <<endl<<endl;

int new size = 10;
i vector l.resize(new size); // (1,2,3,4,5,0,0,0,0,0)
cout << "i vector 1 size = "<<i vector 1l.size()<<endl; // 10
if (1 vector 1 == 1 vector 2)
cout << Wequal grrays"?
else

cout << "different arrays";
cout <<Kendl<<endl;

for (int 1=0;1i<i vector l.size();1++)
cout << "1 vector 1["<<K1<<"] = "<<1 vector 1[i]<<endl;
// (1,2,3,4,5,0,0,0,0,0)

i vector l.erase(i vector 1l.begin()+2); // (1,2,4,5,0,0,0,0,0)
1 vector l.erase (i vector l.begin(),1 vector 1l.begin+2);
// (4’5y0,070,050)

: , 247
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TuTtrocg vector

cout << "i_vector_l size = "<<i_vector_1.size()<<endl;

vector<int>::iterator iterator 1 = 1 vector 2.begin();
1 vector Z2.insert (iterator 1+1, 2 , 100 );

for(int 1=0;1i<i vector Z.size();1i++)
cout << "i vector 2["<<i<<"] = "<<1 vector 2[i]<<endl;
(1,100,100,2,3,4,5)

lterator 1 = 1 vector 2.begin();
1 vector Z2.insert (iterator 1+1, 200 );

for (int 1=0;1<i wvector 2.size();1i++)
cout << "i_vgctor_ZT"<<i<<"] = "<<*(ilterator 1 + 1i)<<endl;
(1,200,100,100,2,3,4,5)
i_vector 2.pop_back(); //(1,200,100,100,2,3,4)
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TuTtrocg vector
[Tivakec OUO N TTEPICOOTEPWY OIACTACEWY

#include <iostream>
#include <vector>

usling namespace std;

main ()

{
vector<int> Matrix 1x2(2,0);
vector<vector<int> > Matrix 3x2(3,Matrix 1x2);

// 1000UVAUOG OPICHOC
// vector< vector<int> > Matrix 3x2(3, vector<int>(2,0));

int 1i, 3J73;
for(ii=0; ii < 3; 1i++)
{
for (3J=0; 3JJ < 2; Jj++)
{
cout << Matrix 3x2[11][J]J] << endl;
}
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vector<int> Matrix 1x3(3,0); // AlGvuopa TPIWV OTOIXEIWV PE apxIKn TiuA 0

vector< vector<int> > Matrix 4x3(4, Matrix 1x3);
// Tlivakag 4x3 : Aidvuopa pe oTtoixeia 4 diavuouara

vector< vector< vector<int> > > Matrix 5x4x3 (5, Matrix 4x3);

// Tlivakag 5x4x3

vector< vector< wvector<int> > >
Matrix (5, vector< vector<int> > (3, vector<int>(4,0))
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Vector pye otoixeia string

#include <iostream>

#include <string>
#include <vector>
#include <iterato

int main ()

{

vector<string>
string arrayl0
string arrayll
string arrayl2

r>

string array(3);
] = "String 1";
] = "String 2";
] = "String 3";

string array.push back("string 4");

vector<string>

::lterator iterator 1 = string array.begin();
string array.insert (iterator 1+2,"New String");

for (int 1=0;1i<string array.size();1i++)

cout << "string array["<<i<<"]

return 0O;

String 1
String 2
New
String
String 3
string 4

= "<<* (iterator 1 + 1)<<endl;
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Eicodoc — £¢odoc¢ |/0O

O1 AeiToupyiec €10000U-£€OO0U TTEPIEXOVTAI OTN oTAvVTap BIBAIOONAKN TG C++
(UAoTTOI0UVTAI ME IEPAPXIEC KAATEWV )

O1 ouvapTnoeIg JEAN TTOu uTTOoOTNPICOUV £va TUTTO OTOIXEIWY OEV UTTOPOUV VA
xpnoiuotroinBouv ue aAAo Tutro (type-safe 1/0O)

H eicodoc kai n €codo¢ Baailovral o€ streamc (peupa, pon)

- Stream: Mia akoAouBia bytes 1Tou xpnoiyevuel oav yia evOIAUEDN UVIUN
(buffer) kail TTEPIEXEI TA TTPOC £TTECEPYATiIa DEDOPEVAQ.

- Input sream : INAnkTpoAdyIo , apxeio , dikTuO.
— Output stream : OB06vn, apxeio, EKTUTTWTNG

- ECao@aAileTal rj ouaAn ouvepyaoia apywyv Trepipepelakwy (keyboard,
mouse, printer) PJe TNV KEVTPIKN povada.

Low-Level I/O (Unformated 1/0): Evag apiBuog bytes (raw data)
METAPEPOVTAI ATTO TN MVAMN O€ Pia CUOKEUN 1 avTioTpoga. ['a uwnAn
TaXUTNTA JETAPOPAGS Kal JEYAANO OYKO dedouEVWV (AsiToupyikd cuoTnua,DMA)

High-Level I/O (Formated 1/0): Ta bytes opadotrolouvral woTe va
TTAPIOTAVOUV OUYKEKPIMEVOUG TUTTOUG OTOIXEIWV (aKEPAIOI , TTPAYHUATIKOI,
XOPAKTNPEG, strings). H yopepny autn gival 1o “@IAIKn” TTpog Tov 959
TTPOYPAUMATIOTH.



lostream

istream library: O TeAe0TAC >> a@aipei TINEC ATTO TO PEUPA €100O0U Kal TIC
atrodidel o€ NETAPBANTEC | AVTIKEIPEVA.

ostream library: O TeAe0TAC << TTPOCOETEI TIMEC OTO PEUPA £COOOU

iostream library (iostream headers): INapéxel OAEC TIC PACIKEC AITOUPYIES
£10000uU-£cOd0ouU. lepiExel TTOANG class templates ( basic_istream,
basic_ostream, basic_iostream)

A

basic_istream basic_ostream

N7

basic_iostream %7 [TOAAQTTAR KANPOVOUIKOTNTA

basic ios ATTA} KAnpovouIkoTnTa

lepapyxia class templates 253



Standard Stream Objects

cin : omnyuiotutio (instance) Tng istream. 2uvoésral e TN OTAVTAP
OUOKEUN €10000U (TTANKTPOAOYIO).
- cin >> a . O 1eAe0TAC OEIXVEI TN POPA PONG TWV DEDOUEVWIV
(aTTO TN CUOKEUN TTPOC TN UVAMN)

cout: omyuioTuTio (instance) Tng ostream. 2uvdésrar ye TN OTAVTOP
OuOoKeun €¢odou (06ovn).
- cout << a . O 1eAeoTn¢ deixvel TN opA POrC TwV dEDONEVWV
(QTTO TN PVAUN TTPOC TN OUOKEUN)

cerr: OTIYMIOTUTIO (instance) TnG ostream. 2uvoésral Ue TN OTAVTAP
OUOKeUn o@AaAuaroc. Kabe eicaywyn oTo peupa epgavideral
AuNEOWC oTNV £€¢0d0 (unbuffered)

clog: omyuiotutio (instance) Tng ostream. 2uvdéerar Je TN OTAVTOP
OUOKeurn o@aAuarog. Epgdvion otnv €€0d0 Yovo OTav YEUIOE!
o buffer (buffered)
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ostream
ouvapTnon put

cout.put ('A") £€000C £VOC XOPAKTPA
cout.put (65).
cout.put ('\n") aAAayn YPAPMAG

255



Istream - 2uvapTNoEIC UEAN

get () AlaBalel Eva Xapaktipa atrd 10 peuha £10600u
eof () €mMOTPEQPEl true av £xel PTACEl TO TEAOC TOU apXeiou, aANwC eTIoTPEPEI false
getline () AlaBadel pia ypauun, yadi e Ta KeVA

#include <iostream>

using namespace std;

int main ()

{ int ch; // int yiatio TUTTOG char OtV €iva oUUPATOC JE TO EOF

cout << "Before input, cin.eof() is " << cin.eof () << endl
<< "Enter a sentence followed by end-of-file:" << endl;
// get yia dIdBacua XapaKTApwY : put yia £€000
while ( ( ch = cin.get() ) != EOF )
cout.put (ch) ;

cout << "\nEOF in this system is: " << ch << endl;

cout << "After input of EOF, cin.eof () is " << cin.eof () << endl;

return 0;
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2UVOPTNOEIC get, getline KAl gcount

int main ()

{

const int buffer size = 100;

char bufferl [buffer size],buffer?[buffer size];

cout << "Enter a string with spaces : ";

cin >> bufferl; // OaBAlel HEXPI TO TTPWTO KEVO

cout << "String entered : "<< bufferl << endl<<endl;

cout << "Number of characters read : "<<cin.gcount<<endl;
cin.get (buffer2,buffer size);//dIaBAel HEXPI TO TEAOG TNG YPAUMNG
cout << "Number of characters read : "<<cin.gcount<<endl;
cout << "String entered : "<< buffer?2 << endl<<endl;

return 0O;

Eicodog : aaaaa bbbbbb cccccc dddddddd

[MpwTn £¢000C : aaaaa
AeuTepn £¢0d0¢ : bbbbbb cccccc dddddddd

cin.getline( buffer, buffer size);

Oupola cupTtrepipopd e TNV cin.get (buffer,buffer size) alAd diapadel

Kal TO XapaKkTApa \n (aAAayr YPOUMAG)

cin.gcount () ;
ETTIOTPEPEI TOV APIOPO TWV XAPAKTAPWY TTOU dIAPACTNKAV PE TNV cin
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2UVAPTNOEIC read, write KAl gcount

#include <iostream>

using namespace std;

int main ()

{
const int buffer size = 100;
char buffer[buffer size];

cout << "Enter a string : ";

cin.read (buffer, 20);

cout <<endl<< "String is : " << endl;
cout.write (buffer, cin.gcount());
cout << endl;

return 0;
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ignore() atTopPITITEI TO TTPWTO XOPAKTH PO
ignore(n) aTTOPPITITEI TOUC N TTPWTOUC XAPAKTAPEC.

peek() diaBdagel Eva xapaktipa armrd To PEUNA XWPIC va ToV a@alpei atrd To
pevua .

unget() €TTIOTPEPEI OTO PEUUA TOV TEAEUTAIO XOPAKTHPA TTOU OIABACTNKE
WOTE VA JTTOPEI va dIaBaacTei TNV ETTOPEVN POPA.

putback(char ch) ToTTo0¢eTEl £va XQpOKTAPA OTO PEUNA .
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Stream Manipulators

KaBopidouv Tnv pop@n Twv d0edoucvwy otnv £€€0do (formated output)

200TnNua apiunong
dec (0ekadIKO) hex (OekaeCADIKO) oct (OKTADIKO)
setbase(n) n = 10,8,16 ( #include <iomanip> )

cout << a << hex << ¢ <L d << dec << c;

! P !

OEKADIKO OEKAECADIKO OeKAdIKO
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TTPAYUATIKOI
precision setprecision : kKaBopilouv 10 TTANRBOC YNiwv

double x = 12.3456789;
cout.precision(2);

cout<< x << endl; 12
cout.precision(4);
cout << x << endl; 12.34

cout << setprecision(8) << x <<endl; 12.345679

cout << sohowpoint << endl;
cout << precision(2)<< x ; 12.

fixed , scieentific

cout << x<<endl; 12.3457
cout<<scientific<<x<<endl; 1.234568e+001
cout <<fixed<<x<< endl; 12.345679

cout <<setprecision (9)<<fixed<<x<< endl; 12.34567900
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‘E€0d0C TTpayuaTIKWY

int defaultPrecision = cout.precision();
cout << setiosflags(i1os base::fixed);
cout.precision(2);

cout.precision( defaultPrecision );

cout << resetiosflags(i1os base::fixed);
cout << setiosflags(ios base::scientific);

cout << resetiosflags(ios base::fixed);
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EUpoc¢ 1rediou eKTUTTWONG (width, setw)

#include <iostream>
#include <stdio.h>
#include <iomanip>
using namespace std;
int main ()
{
char chl[20];
cin.width (5) ;
cin >> chl;
cout.width (10) ;
cout << chl << endl;
cout << setw(1l0) << chl << endl;

return 0;

Eicodoc¢ ABCDEFGH (d1aBalovTal o1 5 TTPWTOI XAPOKTAPEGS)
‘E€odo¢ ABCDE (5 Kevd, 5 XOPOKTHPEG)

263



ApXxeia

 Orav avoiyel Eva apxeio dnUIoupyEiTal Eva avTIKEIMEVO (OTIVMIOTUTTIO) KAl £va
pevupa (stream) cuvdEeTal e auto. To peUpa aTTOTEAET £va KAVAAI
ETTIKOIVWVIOG EVOC TTPOYPANUATOC ME EVA APXEIO 1N i OUOKEUN

 [1a TNV €TTECEPYOTIO APXEIWV ATTAITOUVTAI TA APXEIA ETTIKEQAAIOWV
<iostream> KOl <fstream> yia TQ TTPOTUTTA KAACEWV

basic ifstream (€i0000G), basic ofstream (£§000G)
basic fstream (€i0000G/£€000G)

basic_ios

A

N

basic_istream

basic_ostream

AN

RN

basic _ifstream

basic_iostream

basic_ofstream

|

basic_fstream
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Sequential File

#include <iostream> ]
#include <fstream> ] ) TpOoTTOC
using namespace std; Ovopa apxeiou [MpoaTrEAAONG

int main () ¢
{ Y

ofstream out data file(“data file.txt”,i1os::out);

if (lout data file) €Aeyxog av gival duvaTto va avoixOei To apxeio
{

cout << “Error opening file”<<endl;

return 1;

}

out data file << “This 1s a Sequential file”;

out data file.close () //KAeivel TO apyxeio Kevs * £16050
char stringl[30]; “(/// ' S
ifstream in data file( "data file.txt", 1os::in );

if(!'in data file)// €Aeyxog av gival duvaro va avolxOei To apyeio
{

cout << “Error opening file”<<endl;

return 1;

}
in data file >> stringl;
return 0;// n ouvaprTnan KAtaoTpo@ng TNG KAAoNG KAEIVEI TO apXEio
} 265



out data file : €TMOTPEPEI true AV TO APXEIO YUTTOPEI va AVOIXOEi
OAAIWG ETTIOTPEPEI false

[TEPITITWOEIC TTOU ETTIOTPEPETAI false :
e AméTtTeipa va avoixBei yia avayvwon Eva apxeio TTou OEV UTTAPXEI
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i0s:

i0s:

10s::

i1i0s:

i10s:

i0s:

i0s:

i0s:

cdpp

rate

in

:out

ctrunc

:binary

:nocreate

TpOTTOI AVOIYUATOC APXEIWV

[MpocBikn oTO TEAOC TOU ApPYEiOU

Avolyua apxeiou yia avayvwaon/eyypar) Kal JETaKivnon
OTO TEAOC TOU.

Avolyua apxeiou yia €icodo.

Avolyua apxeiou yia £€000. Av TO apXEi UTTAPXE! TA
TTEPIEXOMEVA TOU diaypagovTal. Av OeV UTTAPXEI ONUIOUPYEITAI
VEO.

Av TO apyeio uttapxel dlaypagpeTal.

Avolyua apyeiou yia avayvwaon/syypagr o€ duadikr) Jop®n)
(OXI KEiuEVO).

Avolyua apxeiou HOvo av UTTAPXEL.

:noreplace AvOIyUa apxEiou JOVO av OEV UTTAPXEL.
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seek

#include <iostream>
#include <fstream>
#include <iomanip>
using namespace std;
int main ()

{

ofstream out data file("data file.txt",ilos::out);

if (lout data file)// €Aeyxog av gival duvaTto va avoixOei To apyeio
{

cout << "Error opening file"<<endl;

return 1;
}
for (int i1 =0;1<20;1i++)

out data file <<setw(5)<<left<< "Line"

<<setw (5)<<right << 1i+1;

out data file.seekp(los::beqg);

out data file.seekp(33);

//out data file << 0<<endl;

//out data file <<'\n'<<setw(5)<<left<< "Line"
<<setw (5)<<right<< "new'"<<endl;

out data file.close () ;//KAgivel TO apxeio 268



ifstream in data file("data file.txt",ios::1in);
string string 1;
int k;

if(!in data file)// €Aeyxog av gival duvaTo va avoixOei To apxeio
{
cout << "Error opening file"<<endl;
return 1;

}

in data file.seekg(ios::beqg);
in data file.seekg(40,10s::cur);
in data file >> string 1 >> k;

cout << string 1<<setw (5)<<k<<endl;

return 0;
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2UvapTtnon seekg (seek get) yia diGBacua amro apxeio
2UvapTnon seekp (seek put) yia ypAWIUo O€ APXEiO

file.seekg(ios::beqg);
file.seekg(ios::end);
file.seekg(n);

file.seekg(n,io0s::cur);
file.seekg(n,10s::end);

location = file.tellg()

(

(

(n
file.seekg(n,10s::beqg);

(

(

oTnV apxn
OTO TEAOG

oT1o byte n (atmmd TNV apxn)

n bytes amd v apxn

n bytes a1rdé tn Tapouoa B€on
n bytes amod 1o TEAOG

; ETMOTPEPEI TN TTApoUca BEon
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Random-Access Files

ATTAN Jopen apxeiou Tuxaiag TrpooTtréAaong. Eyypagéc otabBepou uRKoug

bytes

bytes

n
bytes

n
bytes

n
bytes

n
bytes

n
bytes

n
bytes

e Aedouéva PTTOpoUV va ypaPouv o€ dia BEon xwpic eTTnpealovTal ol AAAEC.

H evnuépwon ocipiakwy (aKOAOUBIOKWY) apXEiwv ITTOPEI va TTPOKAAEDEI O€
aAAoiwan Tou TTEPIEXOUEVOU TOUG.

H C++ dev emBAAAEI OUYKEKPIPEVN OpYAVWON ApXEiwV
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AuadIka apxeia

2Tn C++ 10 apxeia avoiyovTtal we apxeia KEIMEVOU, av OEV OPIOTEI
OIAPOPETIKA.

2TA APXEia KEIMEVOU YivovTal OPIOUEVES HETAPPACEIC XAPAKTAPWY  (TT.X.
Carriage Return, Line Feed sequences CR + LF gg aAAayr) ypauung).

ApIBuNTIKA oToIXEIO. 2€ Jop@n KEINEVOU 0 apiBuocg 10000 atraitei 5 bytes. 2¢
duadIKn hyopen atraitei 2 bytes.

2Ta duadika dev UTTApxEl 0 XapakTrpac EOF

istream &read(char *buf, streamsize num);
ostream &write (const char *buf, int streamsize num) ;

*buf O€iKTNG 0€ MIa TTEPIOXN MvuUNGS (buffer)
num ApPIOPOC Twv bytes yia eyypagrn i avayvwaon

istream &get (char &ch);
ostream &put (char ch);
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[‘payiyo kai diaBacua opadwy (Blocks) dedopéEvwy

#include <iostream>
#include <fstream>
using namespace std;

int main ()

{

const int array size = 7;
int nlarray size] = {1, 2, 3, 4, 5, 6, 7 };
int 1i;

ofstream out file("test.dat", 1os::out L\;Qs;;binary);

[Mpacn N bit rpog bit
if (lout file)
{

cout << "Cannot open file.\n";

return 1; ‘Evac deikTng o€ XapaKTrpa deixVEl
J o€ éva TTivaKa aKePaiwy

out file.write(reinterpret cast< const char * >(n),
sizeof (n));

//in file.read((char *) n, sizeof n);MeTATPOTIN OTTWG OTN C

out file.close();
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[‘paywiyo kai diaBacua ouadwy (Blocks) dedopévwy

for (i=0; i<array size; i++)// UNOEVIOUOG TWV OTOIXEIWV TOU TTiVAKO

ifstream in file("test.dat", i1os::in | 1os::binary);
1f(!in file)
{

cout << "Cannot open file.\n";

return 1;

}

in file.write(reinterpret cast< const char * >(n),
sizeof (n));

for (i=0; i<array size; i++) //TIMEG QTIO TO APXEIO
cout << nl[i] <€ " ";

in file.close();

return 0;
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[[pawipo Kal diaaocua ava eva byte dedouEVWYV

#include <iostream>
#include <fstream>
using namespace std;
int main ()
{
char *p string = "This 1s a string";
ofstream out file("testl.dat", 1os::out | 1ios::binary);
1f(lout file)
{
cout << "Cannot open file." << endl;
return 1;
}
while (*p string)
out file.put (*p string++);
out file.close();
char ch;
ifstream in file("testl.dat", ios::in | 1ios::binary);
1f(!in file)
{
cout << "Cannot open file." << endl;
return 1;
}
while (in file.get (ch))
cout << ch;
in file.close();
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2.UYyKpIonN apxeiwyv

#include <iostream>
#include <fstream>
using namespace std;

int main(int argc, char *argv([])
{
int 1i;
const int buffer size = 1024;
unsigned char bufl[buffer size], buf2l[buffer size];

1f (argc!=3)
{

cout << "Usage: compfililes <filel> <file2>" << endl;

return 1;
}
ifstream filel (argv([l], i10s::1n | 10s::binary);
1if(!'filel)
{
cout << "Cannot open first file." << endl;
return 1;
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ifstream file2 (argv[2], i10s::1n | 10s::binary);
1f('file?2)
{
cout << "Cannot open second file." << endl;
return 1;

}

cout << "Comparing files... " << endl;
long long block number = 0;
do

{
/ /01aBacpa atrd Ta apxeia, €éwg 1024 Bytes kdBe @opd

filel.read(reinterpret cast<const char *>(bufl),
fileZ2.read(reinterpret cast<const char *>(buf2),

if(filel.gcount () != fileZ2.gcount())

{
// av atrd 1Ta apyeia diaBaoTtnkav dia@opEeTIKOi aplBuoi bytes

cout << "Files have differing sizes." << endl;

filel.close () ;
file2.close () ;
return 0;

sizeof bufl);
sizeof buf2);
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// av Ta duo buffers €xouv 10 id10 TTABOC oTOIXEIWV, CUYKPION £Eva TTPOC £va
for (1=0; i<filel.gcount(); i++)
if(buflf[i] != buf2[i])
{
cout << "Filles are different." << endl;
cout << "First different byte at position : ";

14

cout << block number * buffer size + 1 + 1 << endl;
filel.close();

file2.close();
return 0O;

}
block number++;

} while(!filel.eof() && !file2.eof());// 000 dev £xel Bpebei 10 TEAOG TOU
// €VOG TOUAAXIOTOV apXEiou

cout << "Files are the same." << endl;
filel.close();

fileZ.close();

return 0O;

278



Input/Output of Objects
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