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‘Adelec Xpnong

o To napdv eknaideutikd UNKO undkerral oe adeleg xpriong Creative
Commons.

o [1a eknaIideutikd UANIKO, Onwg eIKOVEG, Nou Unokemal e AGAoU TUnou
dadelag xpriong, N Adeia xpronG avapEPETal PNTWG.
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Xpnuarodétnon

e To napdv eknaideutikd UNIKO €xel avamnmuxBei ota nAdicia Tou
eknaideutikou €pyou Tou didAackovTa.

e To épyo «Avoiktd Akadnpuaiké Maérjuara oto Navemomuio
NMarp@v» éxel xpnuaTodotoel udvo TN avadiaudPPwon Tou
eknaldeuTIKoU UNIKoU.

e To épyo ulonoleital oto NAdiocio Tou Enixelpnoiakou Mpoypduuarog
«Eknaideuon kai Aia Biou Mdaenon» kal cuyxpnuarodoreital and v
Eupwnaikr) ‘Evwon (Eupwnaikd Koivwvikd Taueio) kar and eBvikoug
népoug.
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— ApxiCovrag pe Tnv C++

TUnol Aedopévwy (Data Types)

— TMapaotdoelg kai Teheotég (Expressions and Operators)

— Xelpég Xapakmpwv (Strings)

— Mertarponég kal MNpoaywyég (Casting and Promotion)
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ApxiCovrag ue nv C++

AnAS Napadelypa

// we want to do I/O
#include <iostream>

int main ()

{
int vl1, v2;
// cout: standard output stream object
// << : stream insertion operator
std::cout << "Please give me two integers: ";
// cin: standard input stream object
// >> : stream extraction operator
std::cin >> vl >> v2;
std::cout << "The numbers are " << vl;
std::cout << " and " << v2 << std::endl;
return 0O;
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Mapdadelypa I/O ue MetaBAnTEG

#include <iostream>
#include <string>

using namespace std;
int main ()

{

string s;

cout << "Type in your name: " ;
cin >> s ;
cout << "The name you typed is: " << s << endl;

return 0 ;
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Mapdadelypa I/O ue Apxeia

#include <iostream>
#include <fstream>
#include <string>

using namespace std;

int main ()

{

ifstream infile( "input_file" );
if (! infile ) {
cerr << "error: unable to open input file!"
<< endl;

return -1;

}

ofstream outfile( "out_file" );
if (! outfile ) {
cerr << "error: unable to open output file!"
<< endl;

return -2;
}
string word;
while ( infile >> word )
outfile << word << ' ’;
return 0;
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MetayAwtmon (Compilation) kai Luvdeon (Linking)

(éva apxeio)
g++ [-0 prog] prog.c

> MetayA@rmon (Compilation) kai Zivdeon (Linking)
(MOANG apxeiq)

@ MerayAwmon
gt+ —-c progl.c = progl.o
g++ —-C prog2.c = prog2.o
g++ —-Cc progn.c = progn.o

g++ —c main.c = main.o

@ Juvdeon

g+t+ [-o0 main] main.o progl.o prog2.o ... progn.o
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Baoikr) Aoun evog Mpoypduuarog C++

#include<iostream>
// other preprocessor directives

function-definition 1;

function-definition 2;

int main ()

{

declaration 1;
declaration 2;

execution-statement 1;
execution—-statement 2;

return 0;
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Yuvra&n evog Mpoypduparog CH++

‘Ovopa (Identifier)
@ AxolouBia and > 1 xapakmpeg
@ Xapakmpeg € {letters, digits, _}
@ Meld ypduuaTa # Ke@alaia ypduuara
@ MNpénel va apxilel ye ypdupa A _
Ix6Nia (Comments)

@ IXONO O€ HIa yPauun:

/]
@ IXONO MOAWV YOAUUWY
/% ... %/

> Mpoocoxry: /x, */ dev pwhidlouv!
MM.x., To akdAouBo dev doulelel:

/* outer—comment

OouT

/* inner—comment
IN

*/
OUT (cntd)

*/
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Tunol Aedopévwy (Data Types)

Axépaiol 1Unol dedopévav (Integral data types)

Data Type Bytes Values
[signed] char c; 1 [—128,127]
unsigned char c; 1 [0,255]
short int x; 2 [-32768,32767]
unsigned short int x; 2 [0, 65535]
int x; 4 [—2%1,2% — 1]
unsigned int x; 4 [0, 4294967295]
long int x; 4 [—2%7,2% — 1]
unsigned long int x; 4 [0, 4294967295]
long long int x; 8 [—288,29% — 1]
unsigned long long int x; 8 [0,2%4 — 1]

2% =2, 147,483, 648
2% = 9,223, 372,036, 854, 775, 808
2% — 18, 446,744,073, 709,551,616

AUTEG ol TINEG eEapTwVTal And TO CUYKEKPIUEVO UMOAOYICTIKO CUCTNUA Kal
neplypd@ovral oTo apxeio limits.
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TUnol npaypaTkwy apiBuwy (Real numeric types)

Data Type Bytes Values

float x; 4 1.17549435 x 1038
3.40282347 x 10°8

double x; 8 2.2250738585072014 x 10308

long double x; 16

AUTEC Ol TINEG €EapTWVTAl And TO CUYKEKPIUEVO UMOAOYIOTIKO cUoTNUA KAl

neplypdeovral 6to apxeio limits.

1.7976931348623157 x 10%08
~ ]0—4931

~ 1 04932

~
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AoyIkoi kal AnapiBunTikoi Turnol

Noyikég 10nog (Boolean Type)
bool flag; // takes value true or false
bool BC_deposition = false;
TOnog Anapidunong (Enumeration Type)
@ TUnog dedopévwv opIlduevos and Tov XpHoTn
@ (UNo)oUVOAO AKEPAIWV CTABEPWY MOU avanapiotavial and avTinEoowNeEUTKA ovouara
Napédeiyua:

#include <iostream>

int main ()
{
enum Day {Monday, Tuesday, Wednesday, Thursday,
Friday, Saturday, Sunday};
Day today;
today = Monday;
std::cout << today << std::endl; // prints 0
return 0;
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Mapaotdoeig kal TEAEOTEG

AnAR Napdotaon: cuvBeon evdg ) NEPICCOTEPWY TEAEOTAIWY

(operands) kal evog teAeotr) (operator) nou epapudleral oe autouc.
MISTHOS - FOROS

ZUvBet Napdoraon: cuvdiacudg dUo ) NEPICCOTEPWY NAPACTACEWV.

KATHARA_KERDH = ESODA - FOROS - EKSODA
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ApIBuNTIKOI TEAEOTEG

TeAeomg Aeroupyia Xpron Npooceraipionkdmia
(@) napeveeacelq (expr_list)
* MOANGNAQCIACUOG expr * expr
/ didipeon expr / expr
% undioino didipeong  expr % expr A—A
+ npdcBeon expr + expr
- agpaipeon expr - expr

int i =4, § =17, k = 5;

val =i« j /2 +k %2 - 3; // val has value 12
val = (1 = 3/ (2 +k)) % 2 - 3; // val has value -3
int 1 = 21/6; // value of 1 is 3

rem = 3.14159 % 3; // error: floating point operand
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/\OYIKOI KOl CUCXETICTIKOI TEAECTEG

TeAeomig Aerroupyia Xprion Mpooceraip.
! Aoyikd NOT lexpr A— A
< MIKPOTEPO expr < expr

<= MIKPOTEPO 1 ICO expr <= expr
> peyaNUTepo expr > expr
>= peyoNUTepo ) ico  expr >= expr
== ico expr == expr A—A
I= di1dpopo expr |= expr
&& Aoyiké AND expr && expr
I Aoyiké OR expr | | expr
if (iter <= max && found == true)

// do something
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AoyIkoi TeEAeoTECG Npdtewv bits (Bitwise Operators)

Xpnoiuonoiouvral yia npdEeic eni Twv bits aképaiwy Teheotainv

TeAeomig Aertoupyia Xprion Mpooceraip.
~ Aoyiké NOT ora bits — ~ expr A— A
<< ONiGBNOoN apIcTEPA  expr << expr
>> oAicBnon defid expr >> expr
& Aoyiké AND ora bits — expr & expr A—A

- Aoyikd XOR ora bits — expr ~ expr
Aoyiké OR ora bits expr | expr

// Assume int are 4 bits

unsigned int = 11; // 1011
unsigned int = la; // 0100
unsigned int = a << 1; // 0110

Q Hh DO Q Q0w
Il

unsigned int a >> 2; // 0010
unsigned int =a & c; // 0010
unsigned int =a "~ c¢c; // 1101
unsigned int =a | c; // 1111
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Teheotég avdBeong (Assignment operators)

TeAeotic Aeitoupyia Xprion Mpooer.
= anAr avaBeon Ivalue = expr
*= MoAN/oudG ue avdBeon Ivalue *= expr
/= dldipeon ue avdBeon Ivalue /= expr
%= unéioino didip. ye avdBeon  Ivalue %= expr
+= npdoBeon e avaBeon Ivalue += expr
-= agaipeon ue avdBeon Ivalue -= expr A— A
<<= OoNoBnon apIoT. ye avdBeon  Ivalue <<= expr
>>= oAicBnon defid ue avdBeon  Ivalue >>= expr
&= Aoyikd AND pe avdBeon

sum += alfi];

div /= 2;

Aoyiké OR e avdBeon
Aoyikd XOR e avdBeon

Ivalue &= expr
Ivalue | = expr
Ivalue "= expr

a op= b eivail iIcodUvapo ye a=aop b

// sum =
// div = div/2;

sum + a[i]
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Movopeheic tTeheorecg (Unary operators)

TeAeomig Aerroupyia Xpron Mpooer.

++ enBeuarnkn Bnuatkn avinon  Ivalue++ A—A
- eniBeparikn BnuUamkn ueiwon  Ivalue-- A—A

sizeof HMEYEBOG QVTIKEIUEVOU sizeof expr

sizeof HEYEBOG TUMNoU sizeof(type)
++ noBeparikn Bnuarkn avinon  ++lvalue
- nEoBeuarikr Bnuarkn ueiwon  -Ilvalue A— A
- HOVOPENEG ueiov -expr
+ MOVOUENEG NARV +expr
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MapAadelyua pe TEAEOTEC

#include <iostream>
using namespace std;

int main ()

{

int x=5;

cout
cout
cout

x=5;
cout
cout
cout

cout
cout

<<
<<
<<

<<
<<
<<

<<
<<

X << endl;
X++ << endl;
x << endl;

X << endl;
++x << endl;
x << endl;

sizeof (int)

sizeof (x)

/7
/7
/7

/7
/7
/7

<< endl;
<< endl;

prints
prints
prints 6

G O,

prints 5
prints 6
prints 6

// size of an int 1in bytes
// size of x in bytes

// alternatively: sizeof x << endl;
return 0O;
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TeheoTécg (oe oelpd PBivoucag NPoTepaldTNTAC)

Teheorniq  Aermoupyia Xprion Npooeraip.
0 value construction type(expr._list)

++ post increment Ivalue++ L-to-R
- post decrement Ivalue—-

sizeof size of object sizeof expr

sizeof size of type sizeof(type)

++ pre increment ++value

- pre decrement --lvalue

~ bitwise NOT ~expr

! logical NOT lexpr R-fo-L
- unary minus -expr

+ unary plus +expr

& address of &expr

" dereference *expr

& bitwise AND expr & expr

- bitwise XOR expr ~ expr

| bitwise OR expr | expr RL-to-R
&& logical AND expr && expr

Il logical OR expr | | expr

?: conditional expression expr?expr.expr

<< stream insertion expr << expr L-to-R
>> stream extraction expr >> expr
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TeheoTég (o€ oelpd PBivoucag NPoTeEPAIOTNTAG - CUVEXEIQ

Teheoriq  Aermoupyia Xprion Npoocertaip.
* multiply expr * expr
/ divide expr / expr
% modulo or remainder expr % expr
+ plus expr + expr
- minus expr - expr
<< shift left expr << expr
>> shift right expr >> expr Lto-R
< less than expr < expr
<= less than or equal expr <= expr

> greater than expr > expr
>= greater than or equal expr >= expr
== equal expr == expr
1= not equal expr = expr
= conventional assignment Ivalue = expr
*= multiply and assign Ivalue *= expr
/= divide and assign Ivalue /= expr
%= modulo and assign Ivalue %= expr
+= add and assign Ivalue += expr
-= subtract and assign Ivalue -= expr R-to-L
<<= shift left and assign Ivalue <<= expr
>>= shift right and assign Ivalue >>= expr

= AND and assign Ivalue &= expr

= OR and assign Ivalue | = expr

"= XOR and assign Ivalue "= expr
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Y1a8epec (Constants) — const

@ dnAwvel €va avTIKEIUEVO WG N TPOMNOMNoINCIKO

@ éva avrkeiyevo TUnou const Npénel NAviote va ApXIKOMOIEITal
Napédeiypa:

#include<iostream>
using namespace std;

int main ()

{
const int x; // Error: x must be initialised
x=7; // Error: x 1is not modifiable

const int x=7;

cout << "Value of x i1is " << x << endl;
return 0;
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YEIPEC XapaKTpwV (strings)

> MnopoUv va avanapaotaBouyv pe duo 1pdnoug:

(1) nmivakag TUnou char nou teAeiwvel ue tov xapakmpea null (\ 0)(un ac@aiig - va
anogeuyerar)

(2) avrikeipyeva Tou TUnou dedouévwy string

Napddeiyua:

#include <iostream>

#include <string>

using namespace std;

int main ()

{
char course[40];
strcpy (course, "Algorithm "); // takes care of \0
strcat (course, "Engineering ");
strcat (course, "and Experimentation");
cout << course << endl;
return 0;

}
‘ANAEG CUVAPTATEIC OEIPRAV XAPAKTHP@V
@ strcmp(s1,s2); // comparison

@ strlen(s1); // returns the length of s1 24/34



Mapddelyua pe strings

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

{

string course;

course = "Algorithm ";
course += "Engineering ";
course += "and Experimentation";

cout << course << endl;
return 0;

}
‘ANAEG AelToupyieg nou agopouv Tov 1Uno string

Juvapmoeig Karaokeunig:  string's;
string s1(s2);

JUykpIon:  YiVETAI XPNOILMOMOIWVTAG TOUG CUVABEIG
OUCKXETIOTIKOUG TEAEOTEG

Juvévwon:  sl+s2;
Mrkog:  slengthQ:;

Kevémra:  s.emptyQ;
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MeTtarponécg kal Mpoaywyeg

Pnm yerarponn tdnou (casting)

@ (type) expression — C GTUA, va ano@euyertal
@ type (expression)

@ static_cast<type> (expression)
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Mapdadelyua

#include <iostream>
using namespace std;

int main
{

char

float a,
i=1,

int

w0 O 0w
Il

cout
cout
cout
cout
cout

0

Cy

Ch[} = "a";
bj
Ji

static_cast<float>(i);
float (1) ;
ch[0];

int (

<<
<<
<<
<<
<<

c);

i << endl;

a << endl;

b << endl;

ch << endl; // prints a
j << endl; // prints 97

return 0;
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Mpoaywyn (€upeon yerarponry TUrnou)

int counter;
float total, average;

average = total/counter;

lepapxia nooaywyns Twv BACIKWV €VOWHATWHEVWV TUMWV
long double

double

float

unsigned long int
long int

unsigned int

int

unsigned short int
short int

unsigned char

char
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MeTtarponéeg Aoyikwv TUnwv

@ bool — int (Mpoaywyn): true = 1, false = 0.

@ apIBuNTKA TIUN A T deiktn — bool:
zero value = false, non-zero value = true.

Napddeiyua:

bool found = false;

int occurrence_count = 0;
if (found)

occurrence_count += found; // promotion

if (occurrence_count)
{
cout << "No. of occurrences ";
cout << occurrence_count << endl;
}

else
cout << "Nothing has been found" << endl;
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TéMog Evémrag
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EvpwnaikfEvwon  EIAIKH YNHPEZIA AIAXEIPIZHE

Evwong
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv épyo anotehei Tnv ékdoon 1.0.
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

Copyright Maveniomuio Matpwy, Xprotog ZapoNidykng, 2014. «Texvoloyieg
YAonoinong AlyopiBuwv». ‘Ekdoon: 1.0. Mdrpa 2014, AiaBéciyo and m
SikTuakn dieuBuvon:

https://eclass.upatras.gr/courses/CEID 1084
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv UNKS diariBetal pe Toug Opoug NG adelag xprong Creative Commons
Avapopd, Mn Eunopiki Xprion, ‘Oxi Mapdywya ‘Epya 4.0 [1] A petayevéorepn, Aiebvrig
‘Ekdoon. EEaipouvral Ta autoteAr| €pya TRITWV M.X. pwTtoypadies, diaypAuuara K.A.M., Ta

S0¢e0

[1 ] http://creativecommons.org/licenses/by-nc-nd/4.0

onoia eunepiéxovral oe auto.

Qc Mn Eunopixij opiletal n xpAon:
@ nou dev nepAauBAvel AUECO 1) EUPECO OIKOVOUIKO OPENOG amnd TNV XENon Tou €pyou, Yia
10 dlavopéa Tou €pyou Kal adelodoxo

@ nou dev NepAaPBAvVEl OIKOVOUIKT) CUVAAAAYR wg MpoUndBeon yia Tn Xxprion r npdopacn
oT0 €pyo

@ nou dev npoacropilel oto diavouéa Tou €Pyou Kal adelodOX0 EUUETO OIKOVOUIKO OPENOG
(n.x. dlapnuiocelg) and v NPoBoAr) Tou €pyou oe JIadIKTUAKS TOro

O dikaloUxog unopei va napéxel otov adelodoxo Eexwplot adela va XpnoIJonolei To €pyo yia
€UnopIKN xpron, epdoov autd Tou Nt Bei.
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Alapnon INUEIWUATWV

Onoiadnnore avanapaywyn f dlackeur| Tou UNKOU Ba npénel va
ouunepAapBavel :

@ 10 Inueiwua Avapopds

@ 10 Inueiwua Adeioddtnong

@ TN dNAwoN Alapenong INUEIWPATwY

@ T10 Inueiwua Xpnong ‘Epywv Tpitwv (e@pdoov undpxer) uali ye Toug
OUVOBEUSEVOUG UNEPCUVOECIOUG
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