C++ fundamental building blocks

(xopic va avagepbovue, OU®C, 6€ EVVOLES TOV
QVTIKELLEVOGTPEPOVC TPOYPUULATIGULOD )



(yYewo cog ko yopd Gog)

HELLO WORLD




Kdpto npoypap o

//A Simple C++ program

Xperalopaote

#include <iostream> (@) PArobrikeg (m.y,
liostream for 1/0)
using namespace std; (B) std namespace (to be

explained later)

int main () {
cout << “Hello world!'” <<endl;

return 0;

}
XperoCopaote tn main() m¢ TV KEVIPIKN GLVAPTNON
TOV TPOYPALLLLOTOC LLOC




(elcaymykd)

EIXOAOX / EEOAOX




‘EiaoBog / 'BE€odog dedopevwy

m 2t C++ 1 Poaocikn €16000¢ Kt ££000¢ yiveTot LE Ta peOUOTO ELGOO0V /
€€000L cout Kot cin, To omwoia elval OVTIKEILEVA TOTTOV 1stream Kol ostream
avticTol o

m O tedeotnc << maipvel pa (covlhetn) Ekepacn amd T0 TPOYPUUUE LOG Kot
TNV €1GAYEL GTO cout, TO OTOI0 LE TN GEPA TOV TNV GTEAVEL TNV 000V

m O tedeotnc >> €dyel 0edopéEVa oo TO ¢in (TO 0Toio TO TOUPVEL OO TO
TANKTPOAOY10) KOl TOL GTEAVEL OTIC LETAPANTEC LTOOOYNS

m  H eicodog/ £€0o0¢ g C vrootnpileton yio AOyovg cuufatotnrog, Exionc




AmAn eloodog / g€odog: cout / cin

#include <iostream>

using namespace std;

main () {
cout << “Hello world!” <<endl;

[coovvaua:
cout << “Hello” << “world!\n”;

cout << “Hello world!\n”;




‘E'Lao8oc; / 'BE€odog dedopévwy

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

int 1i;

cin >> 1,
float £;

cin >> f£;

char c;

cin >> c;

char buf[100];
cin >> buf;

cin >> 1 >> £ >> buf;




‘ Eicodog / 'E€odog dedopevmy

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

int 1i;

cin >> 1i;

cout << "1 = ";

cout << 1i;

cout << "\n";

float £f;

cin >> £f£;

cout <« "f =",
cout << f;

cout << "\n";

cin >> i >> f;
cout << "i = " << i << "\n" << "f "< £ << “\n” ;
cout < "1 = " KK 1 <K end]l KK "f =" KL f << endl;




(Baoucol tomot, apytkomomacels, strings, const)

TYITIOI AEAOMENQN




Boaowotl tHmor

int xInt; //4 bytes (ombvia 2)
short int xShortInt; //2 bytes
long int xLong; //4 bytes
float xFloat; //4 bytes
double xDouble; //8 bytes
char xChar; //1 byte
bool xBool; //1 byte

xBool = true; xBool = false;
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[ Tivorrec

Integers
int dataArray[3];

C Strings

#include <cstring>
char firstName[6];
main () {

strcpy (firstName,

“eddie”);
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‘ Aniwoelg MetaBAntmy

1 21 C+H+ onAmoelg petaPAntov umopovv va
Yivouv TavToL Kot Oyl Lovo otny apyn Kabe
cuvaptnong (including main())

int main () {
int x, vy, z;
1f(..) {..}
[/ i s .
float £,
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ANA®OELS TOTUKWY UETABANTOY THVTOL

EniTpenovTal dnAwoelg ueTaBAnTwV navrou Jeoa OTo

npdypapya.

volid £ ()

{
int x = 0;
cout << x;
int vy = x + 1;
cout << vy,

cout << 1i;

}

for (int i=1; i < y; 1i++) {

e

H i AEN (el petd to
block tov for
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‘ Apywonoinoyn MetafAntwy

int counter (0) ; //equiv. to: int counter=0;

int myArray[4] = {1,2,3,4}; //equiv. to:
myArray[0] = 1; //we start from O
myArray[l] = 2

//could also say

int myArray[] = {1,2,3,4};

//size: 6, length: 6 —-remember the last ‘\0’
char firstName[] = “eddie”;

//size: 50, length: 6

char firstName[50] = “eddie”;




‘ [ToAvoraotator Tlivorec

int myMatrix([2] [4];

int myMatrix[2][4] = {
{1,2,3,4},
{5167718}

}i
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Const

Pay particular attention: frequently used
for (1nput) parameter passing, as well as
global variables!!
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const

main () {
int const SIZE = 20;

//can be used to initialize an array
char buffer[SIZE];

//will NOT work — const variables do NOT change
SIZE = 8;
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Arapopeg const not H#define

To #define aviikabiotd TNV EKEPOGCT LE TNV 1IGOOVVAUT TNC, LEGH TOV
preprocessor (AEN eivor pépog g C++)

To #define eival €’ optouov global opioude, eved to const €yel 01k
TOL SCOPE.

H cuvtoaxtikn opfotnta piog OAmong const eAEYYETAL QUECOS, EVD Y10
10 #define povo apov yivel n aviikatdotacn. To 6moto AdOog
ELEVICETOL OTT YPOUUT TOV TPOYPALUUATOC KUl OYL GTT] ONAMGT) TOL
#define.

To #define eivar ovyvi Iy 6OyvLoNS Ko bugs, 16imS 0Tav 0
KOOIKOS 6Td6EL 6€ TOALG apyelo => Oa amo@evyovne 1o #define ko
0a ypnowpomorovpne const petafintéc!
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‘ const

m [Ipoktucoc kavovac: 0tav ONAMVEO Hioe LETAPAN T
cav const AEN pumop® va, aAAGE® OTIONTOTE
BpiokeTton aprotepd tov keyword const.

= char const *buf
Mmopd va. aALdED Tov pointer, 0AAL OYL To OE00UEVA TOV array

m char *const buf

Aev umop® vo aALAE® ToV pointer, aALY UTOP® Vo AAAAED TO!
dedoUEVH, TOV array
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‘ Awxfaote [non yoadte] and delia...

= O buf eivon const pointer (dpa 0ev aAAALEL) OE
YOPOUKTNPES

<€

0 char *const buf

m O buf eivon pointer g const yapaktnpeg (ot
OTO101, GLVETTMC OEV AAALALOVV)

<
O char const *buf
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C++ strings
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‘ Strings

211 CH vrapyetl £T01U0G TOUTOC OEOOUEVOV TOV OVOUACETAL String yiol
N Ol eipion cvuPfoAoGEIPMmV.

e uo peTaPANTN TOTTOL string pmopovue va arodnkedoovue
aKOAOVOIEC YOPUKTN POV YMPIC VO OVIIGLYOVLLE Y10l TO OV YOPAVE GTNV
uetaPAnT avt.

H dwayeipion tov bytes mov deocuedovtal amd ™ petaAnt yiveton
OVVOLLKA avaAoya e To peyebog e akolovdiac mov amodnkedovue
GE AUTY).

Eniong dev yperdleton va avnovyov e yio To av 1 akolovBia
tepuatiCeton pe \0’.

Xpetdleton va coumepirdfooue ™ Pipiodnkn string otnv include list
TOV TTPOYPALLUATOC
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‘ Strings — Aniwon ot aQyHoToiNoN

#include <iostream>
#include <string>
using namespace std;
int main () {
string imBlank;
string heyMom (“where is my coat?”);
string heyPap = “whats up?’;
string heyGranPa (heyPap) ;
string heyGranMa = heyMom;




‘ Strings — Aniwon ot aQyHoToiNoN

#include <iostream>
#include <string>
using namespace std;
int main () {
string sl (“I saw elvis in a UFO.”);

string s2(sl, 0, 8);

string s3 = sl + “Am I crazy?”; //append!!
string s4 = sl.substr (2, sl.length()-10);
//take a substring: starting pos, how many chars
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‘ Strings — Encéepyooio

#include <iostream>
#include <string>
using namespace std;
int main () {
string s1(“I saw elvis in a UFO0.7”);
cout << sl.size() << “\n”;
cout << sl.length() << “\n”; // Very important, very frequently used!
cout << sl.capacity() << “\n”;

string s2 = “ thought I *;

sl.insert (1, s2); // insert in position 1, i.e. right after ‘I’
cout << sl.capacity() << “\n”;

string s3 = “I’ve been working too hard”;

sl.append (s3) ; //lappend, again, equiv. to +
sl.append(“, or am I crazy?);

sl.resize (10); // increase/reduce the capacity

cout << sl << "\n";

25



‘ Strings — Encéepyooio

#include <iostream>
#include <string>
using namespace std;
int main () {
string s (“Hello mother”);
string sl (“fa”);
s.replace (6, 2, sl);
// start at 7! character (counting starts with 0), replace 2 chars with the whole of sl
// Syntax: starting pos, how many chars to replace, replacement
cout << s << “\n”;

}
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‘ Strings — Encéepyooio

#include <iostream>
#include <string>
using namespace std;
int main () {
string s ("Hello mother. How are you mother? Im fine mother.");
string sl ("fa");
string s3("mo") ;
int start = 0;
unsigned int found = 1;

found = s.find(s3, start);

while (found != string: :npos) {
s.replace (found, s3.length(), sl);
start = found + sl.length();
cout << s << "\n";
found = s.find(s3, start);

}

cout << s << "\n";




‘ Strings — Ernedepyaotia

s.rfind (sl, s.length()-1);
// finds s1 1n s backwards starting from the last character

s.find first of ("@$.”, pos);
// find position of first occurrence of a char in ““...” starting from pos

s.find last of (“@5.”, pos);
// find position of last occurrence of a char in ¢

29
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‘ Strings — Ene€epyaoion e TEAEOTES

s= sl + s2 + s3;
s += sb + s56;
s[10] = ‘c’;

s.at (10) = ‘¢’;
sl == sZ
sl != s2
sl >= s?2
sl <= s?2?
sl > s2

sl < s?2




‘ Strings and backwards compatibility
Wlth C

['ia AOyoug cvpufatotntog mpog ta o, Vrootnpilovtot Kot
o1 cuuPorocelpég g C

m X211 C ta strings €ivol akoAovOieg yopakTpmv Tov
tepuatiCovral pe 1o yopaktnpa \0’.
m AmoOnkedoviol 6 TIVOKES YOPUKTPOV.

m H enelepyncio Tovg 01e0KOADVETOL ATTO ETOLLEC GLUVOPTNOELG
OTm¢ strepy, stremp,. ..

= How to convert a string s to a (C-style) char array:

const char *p = s.c str();
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(cvvOnkec, Ppdyyol Kol To GYETIKA)

BAXIKEc ENTOAEg




‘ If ... Else ... Statement

if (condition)

statement;

}

else |

statement;

{

Aoyikol 1elecTéC Yo oOvOeTEC CLVONKEC!

OR: ((condl) | | (cond2))
AND: ((condl) && (cond2))
NOT: ' (condl)

IIpocoyn: vs. ==
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‘ Switch Statement

switch (condition)
case constantl:
statement;

break;
case constant’?:
statement;
break;
default:
statement;

break;

{

IIpocoyn: av mtapainedel 10 break,
exteleiTal  enduev EVIoAn!

Agev 10 mapareinooue mwoté!!!

To default kokdmtel TNV TEPITTOOTN TOV
YOAVOVLLE KATO10 case
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‘ Loop Statements

while (condition) {
statement;

}

for (declaration-initialization;

statement;

}

//Example of counting...
for (int 1=0; i<5; 1i++){
cout << 1*5+3;

condition; iteration) {

//runs 5 times
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‘ 2.0V TNOELS (ELOaYWYLUAL)

#include <iostream>
using namespace std;

float triangleArea (float width, float height);
main () {
float area = triangleArea (1.0, 2.0);
cout << "The area of the triangle 1s " <<
area;

}
float triangleArea (float width, float height) {

float area; //local oty triangleArea
area = width * height / 2.0;
return (area);
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AEIKTEYZ KAI ANA®OPEX




‘ AeinTeC

= AgiKTng etvon (i
uetaPAntn otnv omoia
amofnkevovuEe TN
otevduvon pog GAA
uetToPAnTmc.

int anInt;

int *aPtr;

aPtr = & anlnt;
anlnt = 10; /
*aPtr = 15;

0x1000

10

15

anlnt
(6eon pPvNUNG
0x1000)

aPtr

anlnt

anlnt

XPOVOG
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‘ Aeinteg — Aeopevon Mynung

int *aPtr = NULL; —_—

0x0000

aPtr = (int *)malloc(sizeof (int)); —

*aPtr = 10;

0x1000

avtictorya otn C++...

10

aPtr = new 1nt;
*aPtr = 10;

aPtr

©€gon PVAMNG
0x1000

aPtr

©gon WVAUNG
0x1000

XPOVOG
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‘ Aeinteg — Amodeopevon Mynung

int *aPtr = NULL;

 ;

0x0000

aPtr = (1nt *)malloc(sizeof (int)); \

*aPtr = 10;

free(aPtr);

0x1000

avtictorya otn C++...

aPtr

©gon PvAHNG

0x1000

aPtr

©gon WVAUNG

aPtr = new int; 10 0x1000 |
*aPtr = 10; N X POVOC
delete aPtr; Oeon MvNUNCG
0x1000
S
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Acinteg — IMivareg - Aéouevon Mvnung

int *aPtr = NULL;

~\‘\\\““““--+ 0x0000 | aPtr

aPtr = (int *)malloc(10*s1zeof (int));

©ean PVNKHNG
0x1000

*aPtr = 10; <> aPtr[0] = 10;
*(@Ptr + 2) = 6; < aPtr[2] = 6;
free(aPtr);

0x1000 aPtr

avtictorya otn C++... '
aPtr = new int [10]; XPOVOC
*aPtr = 10;

delete [] aPtr;

40



‘ Avaopeg (References)

1 Mo avagopa ce po, petafpAnt eival cov Eva
GUVMOVLLO Yo TN UETOPANTY.

m IIpocoy: AEN wpoxetton yio pointers (ov Kot
VTTAPYOLY KATOLEC Opo10TNTEG, PEPOOL — PBA.

TOPOKOATO.. ) ‘Etot onlovovupue
AVOPOPEC:

int myInt; Katd TN Ao
int &myRef = myInt; TPETEL VAL

KaBopilovue

peTapAnT TS
omoiag ivat
CLVOVLUOL




‘ Avaopeg (References)

1 Otav onAovovue o petaPaAntn, avtd onuaivel 0Tt g
TOPOAYDPOVLUE KATOL0 YOPO GTN LVIUN Kot VO, OVOUOL GTO
YOPO OVTO

1 Otav onAovoovue pio ovapopa o€ (o LETOPANTT, ivon
GOV Vo OTVOULE TOPATAVE® OO V0L OVOULOTO GTO
GUYKEKPIUEVO YOPO GTI UVILUT.

1 O1mopakdtem evIoAEC VAL LIGOOVVOLLEG:

mylnt++;

myRef++;
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‘ AVOPOES

?7?
: Int;
int myInt myInt
, L
myInt = 4;
Y myInt

int &myRef =

myInt; 4
myInt




Ty npLBoLY ....

int myInt = 5;

int &myRef = myInt;—— ,int * const myRef p = &myInt;

v

myInt = 8;

myInt = 8;

v

myRef = 7; *myRef p = 7;
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Ty npLBoLY ....

#include <iostream>
using namespace std; int * const refA p = &a;

int main () {
int a(l), b(3);
int& refA = a;

cout << refA << endl; —— cout << *refA p << endl;
cout << a << endl;

refA = b; _— *refA_p = b;

cout << a << endl;
return O;
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‘ [1ob yonotpevovy ....

O1 INAOGELS avaPOP®V TOV TOLLOVY TO POAO GLVAOVLU®OVY WG LETOUPANTNC

G€ £vo TPOYPOULO, OEV £XOVV TTOAD LeYAAN ypnootnta . To 1010 1oyveL yio
TIC ONAMGELS OEIKTOV TOV TOTOHETOVVTOL GE KATO10 VITAPYOVGO, LETAPAN TN

int x = 10;

int *x p = &x;

Exel mov Bonbovv 0pactikd 1060 01 d€iKTEG OGO KO 01 avaPOpPES EIval GE
GLVOPTNGELC OTO TEPAGLUA TAPAUETPOV O OVAPOPAC.

2 TNV TEPITTMOO] TOL (PN GLUOTOGOVUE AVUPOPES GAV OPIGUATO GE
GUVOPTNGELS TO TEPUGNO O 0VAPOPAC YIVETUL OKONLO TTLO OTTAD.
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ITEPAXMA ITAPAM'ETPQN XE
SYNAPTHZEIC




‘ [lepaopo OLae TLpng

#include <iostream>

Using namespace std;

vold 1ncrease (1nt myParameter)

{

}

\
myParameter++;

Anpovpyeital
TOTIKY) KOTTLO0L
Tov aValue

cout << myParameter << "\n";

int main () {

int aValue = 3;

increase (aValue) ;
cout << aValue << "\n";
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‘ [lepaopo oavorpopdg e oeinty

#include <iostream>
using namespace std;
vold 1ncrease (1nt *myPolinter)
{
(*myPointer) ++;
cout << *myPointer << "\n";
}
int main () {
int aValue = 3;

increase (&aValue) ;
cout << aValue << "\n";
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‘ [lepaopor oravorpodg e avopopa

#include <iostream>
using namespace std;
vold 1ncrease (int &myRef)
{

myRef++;

cout << myRef << "\n";
}
int main () {

int aValue = 3;

increase (aValue) ;

cout << aValue << "\n";
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[Tepaopo O avapopag pe ovopopa — tt #ELREL. ..

#include <iostream>

uslng namespace std; Increase (int *const myRef p)

volid increase (int &myRef),,////”*

{
* .
nyRef++; _—————* (FmyRef p)++;

cout << myRef << "\n"; cout << *myRef p << “\n”;

int main () {
int aValue = 3;

increase (aValue) ; » locallIncrease (&aValue)
cout << aValue << "\n";

51



‘ [Tapadetypo — petoBAnTeg mouv oev

X AALCOVY

#include <iostream>
using namespace std;

void showConst (int &counter, const int &newCounter) {
counter = counter + newCounter;
/* will not pass!!! newCounter++; */
}
int main () {
int aCounter = 0;
int anotherCounter = 3;
showConst (aCounter, anotherCounter);
cout << aCounter << "\n";
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‘ Arrays as parameters

#finclude <iostream>
using namespace std;

vold printArray (int argl[],
int 1;

for (1=0;i<length;i++) {

int length) {

cout << arg[i] << “\n”;

}

main () {
int firstArray([] = {5,10,
int secondArrayl[] = {3,606,

printArray (firstArray, 3) ;

14

printArray (secondArray, 4)

15};
9,12},

4
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‘ Awapopeg pointers xot references

1 Mo ava@opd 0eV GTEKEL TOTE LOVT TNG GE VO TPOYPULLLLOL.
[Ipénel va ONA®OEL 0OTOGONTOTE GaV AVAPOPA GE KATOLN
uetaPAntn (amdppoia Tov YEYovoToc 0Tt 01 const HeTAPANTEC
0EAoVV apyikomoinon).

= 'Evog pointer pmopet kdAAiota va un ogiyvel movOevd.

B Av lo avagopd ogtyvel o€ o petaPAntn, AEN umopo va v
BdAwm va dciEel og AAAN petaPAnt (amdppolo TOL YEYOVOTOC
0Tt 01 const peTaPANTéEC 0ev aAAAloLV).

= 'Evav pointer umopm® vo Tov LETAKIVD KOotd BoUANGT).
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‘ Opototnteg pointers xot references

1 Mmopouv va TEPVOLV QUPOTEPQ GOV TOPAUETPOL
GE€ U0 CLVAPTNON.

1 Opoimg, umopovv vo AmoTEAOVY TNV TIUN
ETLOTPOPNC ULOC CLVAPTNONC.
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‘ loodvvapo anotereopa

volid byPointer (int *wvalue) { volid byRef (int &value) {
*value +=5; value +=5;

} }

main () { main () {
int 1 = 3; int 1 = 3;

byPolnter (&i) ; byPointer (1) ;

56



2VVOTITINA YL TO TEQUOUA TOLOUUETOWY

function (int wvar)
[Tepacpa Tiung

H petafint) tepviétar avtodoia o TapaUeETPOS 6N
function, unopei va aAra&et tomukd ot function, aAAd
o1 0ALAYEG deV TEPVOUV £EMTEPIKE GTO TPOYPOLLLLAL.

function (const int var)
[Tepacpa Tiung

Onwg mpv, 0ALE yopig va pumopet va aAldEeL ) Tiun
™G HETAPANTYG ecmTEPIKA TG function

function (int &var)
Avapopa

[TepviéTan pia avaeopd g mopdpetpog. Ot addoyéc
YIVOUV GTNV avOpOpPd, OVOKADVTOL Kol EEOTEPIKA GTO
TPOYPOLLULQL

function (const int &var)
Yra0epn Avaopa

Onog mpv, aAld yopic va propel va aArGEer  Tiun
™G avapopag ecmtepikd g function

function (int array [])

H C++ avtopdtmg petatpénel ta arrays e
AVOPOPEC

function (int *var)

[Tepva €vag pointer g mapdpeTpog g function
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2VVOTITINA YL TO TEQUOUA TOLOUUETOWY

Excellent guideline at Google Code Style: \
* use const references for input variables that are not to be changed
* use pointers for output variables that will be changed, eventually

Significantly enhances maintainability and usage: the reader knows what is input + what is
output
If the maintainer accidentally tries to mess with the (const) input, compiler catches it

void updatelLicense (const int &newNumber, int *1licenceNo)
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Detault tipeg ot0 nepaopo TUQAUETOWY

void £ (int x = 1);
void g (i1nt a, int b = 0) {
COU.t << Ha: LAl << a << LAl b: LAl << b << "\n";

}

void £ (int x){ .. //could be (int x =1 )
}
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Detault tipeg oto mepaopa TaEAIETOWY

void h(int a, int b = 0, int ¢, int d = 0){
/] e

) Avoid default N
values if you can:
int main () { source of much
h(10, 5, 20); confusion!!
}

otV mepintwon avtn otyovpa a = 10
10 5 pmopel va aviiotoryel oto b omote ¢ =20 kard =0
Htob=0,c=5«xod=20

TPOG OTTOPLYT TOV TOPATAVE® TPOPANLATOC TO 0TO10 dEV UmOpEl va ETADGEL O
compiler av 1 i-0o6TH TOPAUETPOS 6T ONA®GT NOS GVVAPTN OGNS nE N
moponéTpovg £xel default Tiun, 0Aeg 06€S TNV aKOAOVOOVY TPEMEL EmMioNS Vo
Eyovv onrlmpéveg default Tipéc.

Le Baomn 1o TopamTAvVED oV KOTd TNV KANoT 1) GLVAPTNOT £XEL 1 <= K < N POy LLOTIKES
TopaUETPOLS, o1 N-k tedevtaieg Aaupdvouv tic default Tipéc
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Koveola -- Apyeia

C++1/0
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C++ IO Streams




TOSTREAM:s - reading lines

#include <iostream>
using namespace std;
int main () {
char buf[100]; char whatIsLeft[200];

/* reads max of 9 chars or up to "\n' and leaves the '\n' behind, i.e. the next char we read is \n ¥/
cout << "Give a string, at most 9 chars, ending with endl \n";
cin.get(buf, 10, '\n');
cout << buf << endl;

cout << "Here, normally, you should give another string \n";
cin.get (whatIsLeft, 10, '\n');
cout << whatIsLeft << endl;

}
//Try declaring buf as string (including #include <string>) to see what happens
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TOSTREAM:s - reading lines

#include <iostream>
using namespace std;
int main () {
char buf[100]; char whatIsLeft[200];

/* reads max of 9 chars or up to "\n' including the "\n' which is not included in buf */

cout << "Give a string of at most 9 characters, ending with
endl \n";

cin.getline (buf, 10, '\n');
cout << buf << endl;

cout << "Here, normally, you should give another string \n";

cin.getline (whatIsLeft, 10, '\n');
cout << whatIsLeft << endl;

}

// Try it with input that exceeds the limit of 10 chars and with input less than 10 chars
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TOSTREAM:s - reading lines

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

char buf[100];

while (cin.eof () !'= true){ /orcin.good() == true
cout << "Give another string: ";
cin.getline (buf, 100, '\n');
cout << buf << endl;

}

//Eof is given via Ctrl+D
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TOSTREAM:S

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

float b; int a;

while (cin.good() == true){ /orcin.eof() != true
cout << "Give a float and an int: ";
cin >> b >> a;
cout << b <<"\t" << a << endl;

}

//Try it separating the 2 numbers with space, enter, or tab
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IOSTREAMs - reading lines oe string

#include <iostream> Very useful!
#include <string>
using namespace std;
int main(){

Can handle strings of
(i) arbitrary size and
(ii) several whitespaces

string s;
Contrast this to
while (getline(cin, s)){ cin >> s
cout << s << endl; that can withstand
} only one (1) word in

the input stream

}

/[Try it with strings having several whitespaces and big size
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C++ File Streams
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‘ File streams

m [ avdyvoon amd apyeio onuiovpyovue LETOPANTES
(peduata) Tomov 1fstream

n [ ypdyipo e apyeio onuiovpyovue LeTaPANTES
(peduata) Tomov ofstream

m Avdyvoon yivetal pue >> yio, factkovg tomoug (int, float,
char, char[], string...) KAI get, getline yio charf[]

B gyypaen yivetal pe << yuo Pactkovg tomovug (int, float,
char, char[], string,...)

m ['evikd 011 GuvapTnoM €ldaE GTA CIn, cout IGYVEL KO GE
uetaPAntég ifstream, ofstream.
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‘ Copy one file to another, line by line

#include <iostream>
#include <cstdlib>
#include <fstream>
using namespace std;
int main () {
char buf[100];
Same old story:

ifstream in("in.txt") ;

ofstream out ("out.txt"); }_ Mo uetafini yio
if (in.good () != true) exit(EXIT FAILURE) ; KOs opyeio

while (in.eof() !'= true) { \ ATTN: ov kot mwéer otpafa,
in.getline (buf, 100, ' \n'); TIOOTE TO Va)pl'g/!
out << buf << endl; m
}

in.close () ;

Arafacovue ypoyyin — ypopun Hexp
- téAovg Tov apyeiov && ... we do sth

with it ... (here: copy it to out.txt)
out.close () ; m

) - housekeeping
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‘ Append a tile to another file, line by line

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

char buf[100];

char c;

ifstream in("in.txt");
ofstream out ("out.txt", ios::app); /ios::outis the default
if(in.good () != true) exit(1l);
while (in.eof () != true) {
in.getline (buf, 100, '\n'");
out << buf << endl;
}
in.close();
out.close () ;




‘ Append a tile to another file, line by line

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

char buf[100];

ifstream inj;

ofstream out;

in.open ("in.txt");

out.open ("out.txt", ios::app); /ios::outdefault }»

if(in.good () != true) exit(1l);

while (in.eof () != true) {
in.getline (buf, 100, '\n');
out << buf << endl;

}

in.close();

out.close () ;

H o1apopa ue to
TPONYOVUEVO
TopadELyUo. EIVal
ot1] xpron TS open

72



Extra methods

in.clear() ; // sets eof flag back to 0
in.seekg(0,ios: :beqg); // offset from the beginning
while (in.eof () != true) {

in.getline (buf, 100, '\n');
cout << buf << endl;

out.seekp (0, ios: :beqg); // offset from the beginning

out << "BRBBBRBRBRBBRBR";
in.close () ;

out.close () ;

// seekp seekg ypnon kai ue ios::end kair apvyTiko offset, i ios::curr
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‘ Try it for yourselves

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

char buf[100];

char c; int i; float f;

fstream in;
fstream out; /ios::outis default

in.open("in.txt", ios::in);

out.open ("out.txt", ios::out|ios::

if (out.good () != true) exit(1l);

while (in.eof () != true) {
in.getline (buf, 100, '\n'");
out << buf << endl;

(part 1)

in); //ios::app to append




...continued: part 2

in.clear();

in.seekg(0,10s::beqg);

while (in.eof () != true) {
in.getline (buf, 100, '\n');
cout << buf << endl;

out.seekg(0,10s::beqg);
while (out.eof () != true) {
out.getline (buf, 100, '\n'");

//print file on screen

cout << "XXX" << buf << endl; /printon screen file’s info with XXX in front...

}

out.clear();
out.seekp(0,1i0s::beqg);
out << "BBBRBBBBBBBEB";
in.close();

out.close () ;

//replace file’s starting bytes with BBBB...
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(structs, VTEPPOPTOOT GLVOPTGEWMV, Namespaces, ... )

POT POURRI
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‘ Disclaimer

= Agv yivetal povoudg vo udbete ohokinpn tn C++

0 Yrapyovv Béuata mov Oa ta avaKaAOYETE GLYd 61y, £€M 0o TO
TA0iG10 TOV HaBNUATOC

0 Y@apyovv Kot ototyeio mov Qo TpEMEL VAL OVTIUETOTICETE LUE TOAD
TPOGOYN — EVOEYOUEVMC KUl VO, OTTOPUGIGETE VOL LNV TO
YPNOLLOTOMGETE KAOOAOV. ..

B XT1 GLVEYELD Olvouue Lo TP®TN EKOva amd ototyeio tng C++

oto omoia o€ Ba emexkTafovue OiTEP. . .

m OuunBeite 6T1 0 6GKOTOC TOL LOONUATOC Elvor Vo OOAEOVE

Backéc apyEC AVTIKEILEVOGTPEPOVC TPOYPUUUATIGUOD Kol Ol

C++
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Structs & Kiaoetc
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‘ Structs

O 1o amAOg TPOTOG ONAMGNC £VOG struct ivarn m¢ eENG:
struct structName {

fieldType fieldName;

fieldType fieldName;

by
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"To structs elvor THTTOL Sedoudvey

ANAwon struct
struct complex { //uiyodixdc
double re;
double 1m;
b
ANAoon petofAntnc tomov complex
complex z;

m X avtiBeon pe ™ C dev yperdletal va YpAWYOLLE
struct complex z;
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‘ 2OV TNOELG LECX OE Structs

>¢ avtifeon pe m C umopovpe va opicovpe pebdoovg yia ta structs
struct complex { //uLyod LKOC
double re;

double im;
void show () ;

Y

vold complex: :show () {
COU.t << \\(\\ << re << \\,/I << im << \ \\)\nll;

}
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‘ 2OV TNOELG LECX OE Structs

Evteldmc avtictoryo umop® va opicm v KAdon

class complex { //uLyod LKOC
public:

double re;
double im;
void show () ;

};

vold complex: :show () {

Cout << “(“ << re << “,n << im << \ “)\n”.

}
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ANAWOELS oL YONOY| AVTIUELLEVQY

int main ()

{

complex aj;

a.re =1
a.im = 2
a.show ()

[
[
°
14

return 0;

0;
0

°
’

Evailaktikd (a-Aa-C):
#include <iostream.h>

vold show (complex &p) {

}

main () {
complex a;

show (a) ;
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Acintec oc UV TINELLEVL

int main ()

{

complex *pa, *pb;
complex a;

pa = &ay;

pb = new complex;

a.re = 1.0, pa ->re = 1.0; (*pa).re = 1.0;
a.im = 2.0; pa->im = 2.0; (*ra) .im = 2.0;
a.show(); pa->show () ; (*pa) .show () ;

pb->re = 3.0; pb->im = 4.5;
pb->show () ;

delete pb;
return 0;
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Yrepyoptwon (Overloading)

2LV TNOEWY




‘Ynegap(')@rwm] GLVXOTNOEWY

211 CH+H emrpéneton vo ONAMGOVIE GLUVOPTNOELS LE TO 1010
OVOLLOL AL
B LE OLLPOPETIKO aplOud TapaUETp®V
B LE OLLPOPETIKOVC TOTOVS TOPAUETPOV
m [TPOXOXH! Oyt cuvaptnoelg mov oaEPOVYV LOVO GTOV TUTO
TOV OOTEAEGLATOG TTOV EMIGTPEPOLV.
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‘YTCEQLP(')Q’COJGY] GLVXOTNOEWY

#include <iostream>

using namespace std;

int max (int a, 1int b) {
if (a > b) return a;

else return b;

}

int max (int afl[], 1int size) {
int max = al[0];

for (int i = 0; 1 < size; i++)
if (a[li] > max) max = al[i];

return max;
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‘Ynegapégtwmq GLVXOTNOEWY

int main () {
int A[] = {-2, 4, 5, 6};
int a = 3, b = 5;
int ret;
ret = max (A, 4);

cout << ret << endl;

ret = max(a, Db);
cout << ret << endl;




‘Ynegapégtwmq GLVXOTNOEWY

#include <iostream>
using namespace std;

int max (int a, 1int b) {
if (a > b) return a;
else return b;

}

float max (int a, int b) {
if (a > b) return a;
else return (float) b;
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‘Ynegapégtwmq GLVXOTNOEWY

int main () {
int a = 3, b = 5;

int ret;

ret = max(a, b);
cout << ret << endl;

max (a, b); // HpbRAnuo moLa Oa Koheotel 27272
// Compile Error
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C++ Preprocessot
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‘ Preprocessor tng C++
(#include, #define, ...)

Hpoypoppo
oV
YPOPOLUE
eUElC

Preprocessor

/

Enextetapévo
Ipoypappa
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‘ Hinclude

# Evoouat®VvEL 6TO TPOYPUULO OGS GVTOVGLOL
apyELd.
m #include <iostream.h>

m #include “mydefinitions.h”

(14

m #include ./../mydefinitions.h”

DOS/Windows: “. .\ ..\mydefinitions.h”
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‘ Hdefine

m #define SIZE 20

B Xnuoivel 0Tt omovonmote PAETEL 0 preprocessor ST ZE, TO
avtikodiotd pe 20.

//1illegal definitions
#define X = 5
fdefine X 5;

B 20QMG KOADTEPU VO YPNCLULOTOLEL KOVEIS const
const int SIZE = 20;

94



Inline Functions
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‘ Inline functions

Eivatl cuvaptnoelc ol 0moieg ¥pPnoIULoTotovVTOL OtO TOV
compiler TNV TaPAY®YN TOV EKTEAEGILOV KMOTKOL: Y10
EMLTAYLVGT TNG OLAOIKAGIOG, EVOMUATMOVOVTOL GTOV
KMOIKOL TNS KAAOVGUC GLVAPTNONG, avTi vol KANOoUV ™¢
YWOPLOTEC GLVOUPTNGELC.

Xpnowwec MONO yio ToAD HikpEC GLVAPTIGELC.

inline int square (i1nt value) {
return (value * value);

}
XPNOIUOTOIOVVTOL KOVOVIKA GTO TPOYPULULLOL, TT.Y.,

main () {

mySquareArea = square (squarekEdge) ;
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Namespaces
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‘Namespaces

[ToAAEC popéc otn C TIAYVOLLUE GUVOPTNGELC TOV OTOIMV TO OVOLLOLTOL
EPYOVTOL GE CUYKPOVGT LE ETOLUES GVVOAPTNOELS TNE YADGGUG
cov amotélecua €yovpe AGON petdppoonc mov ogv e€nyovvrot
gOKOACL. ..
Kol KOGTOG EMOOPHMGTNC TOV KMOKOL
‘Eva. mpdypappo umopet va cvuvOEtel kmotka amd 000 1 TEPIGCOTEPQ
GTOUO TTOL UTOPEL VO YPNOCIULOTOIOVV GULVOVLUES GULVOPTNGEIS N
KAAGELC.

oav anoTeAeoud naAl Pnopei va e€xoupe AAOn HETAPPAONC TOU
OUVOAIKOU KwdIKa

otn CH++ vmapyer o unyovicuog namespace mTOv  UTOPEL  va
YPNOLUOTONOEL YO0 TNV QTOPLYT] GLYKPOVGEWMV
namespace X {
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‘ [Tapaoderypo

2710 apyeio: util.h vaapyovv YPNOLUES GLVUPTICELS TOV TPONE ATO
KATO0V AALO TTPOYPOUUUATIOT)

float squareArea(float length) {
return (length*length);
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‘ [Tapaderypo (ovveyeta)

#include <iostream.h>
#include “util.h”

//1 square mile is 2.59 square km
//the following function returns square miles

//whereas length is in km

float squareArea(float length) {
return (length*length / 2.59);

main () {
cout << "Normal " << squareBArea(2.0);

£();
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‘ [Tapaoderypa

X710 apyeio: util.h

namespace UtilJohn ({

float squareArea(float length) {
return length*length;

}
int £(){...}
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‘ [Tapaoderypo (cuveyeta)

#include <iostream.h>
#include “util.h"

namespace Local/{
//1 square mile is 2.59 square km
//the following function returns square miles

//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}

main () {

cout << "Normal " << Local::squareArea (2.0);

UtilJdohn::£() ;
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‘ [Tapaoderypo (cuveyeta)

#include <iostream.h>
#include “util.h"

namespace Local{ //returns square km for length in km
//1 square mile is 2.59 square km
//the following function returns square miles

//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}

using namespace Local;

main () {
cout << "Normal " << squareBArea(2.0);
UtilJohn::£() ;
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‘ [Hapaoderypo (cuveyeta)

#include <iostream.h>
#include “util.h"

namespace Local { //returns square km for length in km
//1 square mile is 2.59 square km
//the following function returns square miles

//whereas length is in km
float squareArea(float length) {
return (length*length / 2.59);

}

using namespace Local;
main () {
cout <<"English "<< UtilJohn:iisquareArea (2.0)
<< "\n";
cout << "Normal " << squareBArea(2.0);
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To std namespace

Mmnopeite va onlovete to std namespace:

#include <iostream>

using namespace std;

Yo, VoL U Y pELBCETOL VoL TO YPAPETE GLVEYELD
ny std::cout << ..

Av Ko KATO101 PETOPPOUCTES TO KAVOLV GUTOUOTOL. . .
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Exceptions
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‘ Eéatpeoetlg

APKETEC POPEC TNV TPAEN LAOTOIOVUE GLVOAPTICELS TOV
OEYOVTOL GOV OPIGLLO KATOL OEOOUEVH KOl ETIGTPEPOVV
EVaL ATOTEAEG O KATOLOV TOMTOV (TT.Y. 1nt).

To anotélecuo e TOAMEC TEPIMTOGEIC UTOPEL VO Elval
OTOIONTOTE TLUT QVTOV TOV TVTTOV (1nt).

Hapéka aVTA oV KATL ThEL thaB(’x GV SKrékecm G
GLVAPTNGONG BEALOVILE VOL EMGTPEPEL KATL GE AVTOV TTOV
mv KOAECE OOTE VO, KonockocBSL OTL KAt TYe otpofd (7.y.
AmETLYE TO AVOLYLLO. EVOC apyELOD).

["a a1 T0 KATL, TPOPAVOC OEV UTOPOVUE VAL
OECUEVCOVLE ULD TIUN OV OVTN UTOPEL VO ETGTPEPETOL
Kol KATO amd Kovovikeg ovvOnkeg (m.y. -1)

AVTL 0VTOD UTOPOVUE VO ¥PNGLUOTOUGOVV TO UNYAVIGLLO
TOV ECOPECEMV. . ...
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‘ Eéatpeoetlg

= I'evikd pmopodpe va movpe 0Tt o ecoipeon tvor pio
80w1 (struct) mTov EMGTPEPEL LL0L GLVAPTNGT OTAV KATL
mael AdOoc.

s H emotpoen) yiveton pe throw avti yio return.

= H cvlioyn avthg g d0opNg - GV Kol EPOGOV EMGTPUPEL
— yiveton pe n ypnon e EVIOANG try/catch.
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Eéatpeoetlg

#include <iostream>
#include <string>
using namespace std;
struct MyError {
int code;
string cause;
I
// -1 is a valid calculation of the function
float test function(string s) {
MyError e;
ifstream 1in;

in.open(s) ;

if (in.good() != true) {
e.code = 555;
e.cause = “open file failed";
throw e;
}
else {
float sum;
/oeennn.... vead float numbers from file and return the sum

return sum;

}
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‘ Eéatpeoetlg

main () {
int y; float k;
try {

k = test function (“lala.txt”); // test_function is invoked
/ k= ..1if ok
} catch (MyError error) { // error = ... if a problem occurs
cout << error.code << error.cause << endl;

}
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‘ Eéalpeoelg - new

main () {
int * x;

try {
X = new int [1000];
} catch (bad alloc bad) {
cout << "“Bad allocation integer array”;
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Yrepwoptwon Tekeotwy




Ymepywoptwon teleaTwy

m X1t C owtedeotéc (1, -, *, ==, >, <, ....) opilovTtou Ko
UTopel va xpncnuonom@ovv uovo uawﬁu ueTaPfANTOV 1
otabfepav Kdmolov Pactkov Tomov (int, float, double,
char,...... ).

m 2 C++ LUTOPOVLE VO ETOVO-OPICOVUE TN AELTOVPYIO TOV
TEAEGTOV Y10l TEPIMTMOGELS LETAPANTOV TOV OTOI®V 0 TOTOC
0PLoTNKE OO TOV TPOYPOUULOTICTY).

m uetoPAntec Tomov struct
B OVTIKEIULEVO KATOL0C KAAGTG
m 1ep16c0TEPQ B0l TOVUE GTNV TEPIMTMOO
OVTIKEIUEVOV. . ...
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Ymepywoptwon teleaTwy

struct complex {

};

complex operator +

{

}

int operator

{

double re,

1

my

complex result;
result.re = x.re + y.re;

result.im

X.im + y.im;

return result;

return
& &

(x.
(x.

(complex x,

re ==
im ==

(complex x, complex V)

complex vVv)
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Ymepywoptwon teleaTwy

int main ()

{

complex a, b, c;

a.re = 1.0; a.im = 2.0;
b.re = 4.0; b.im = 1.0;
if (a == b)
cout << "they are equal\n";
else

cout << "they are different\n";

c = a + b;

return 0;
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