oyl gaall aiil gu
daar . qulwell il gl pilwllg 8Alnllg grallell uj all Aaall
8)9:1 guolAll yupall pAl prdi adyagig alll

C++ guly guls guull dely daopll alpwalwi

Jlgie
(Y2) C++ guls guly ouull d2l oa Jlgall
peiollg Jlgall aldyeo glgil

Storage dllall ggi aany wapoo ole ++ouull dal (sa Jlgall (ggind
auto, register, duiVl oudll aal g4y wayeoll 1Aag Classes

extern, mutable static

o4 alio dlall gl poioll lawa jgiu oill 6xall 3ani alajeall oda
larieig 641311 od 63ga0 6aal JgaT alpusiall jaewd ,6j41All
20lipll Jyeuini elifl Laily alio g4y

gl 8p&io ldjeall ladalg ity (uegi (ol alayooll puudii

Jo glajeo loa auto and register .dilli cilajeallg didtilogigl
Maii Jayy boaic hda 8)AIMI Jo cja yanAT ofy dun poioll ¢gill
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alayeall 03@ pladiwl alpioll wyyei da aiy I jall 2olipll
8)81A1 gd @l anioll ejall dlljl aipw 2olipll jaléy loaicg

dnlall aljpeioll

liad adg Jlgall JAly ladypei piy il o@ dnlAll alpeiall
\iod ggill IAa go alpoioll go yaell caypeiy ddilull gug)ally
alg 2yl jaall alwal polip Jooy liad (Giluwldl guyall oa
duivl ailpgioll

int inputNumber;
double outputNumber;

a1 odi olg double gl int poiall ¢gi cayjeil hda liod Adl
el oa @ Jlgall Jals ggai il alpeiall gy ellig wayeall
qill go laajeo Jgiug elld e i piy ol gl dnli aljéio
2olipll oa dalpn el aaad Liygl 1Alg :(zg\..l_ﬁ__l__'l'Log_'l.gi gl poiall
ol o4 alpoiall caypei Jgarwug auto ggill plaaiul Liifoy

auto int inputNumber;
auto double outputNumber;

[aa padyei o il dllall Jals hda dalio ggai alpgioll oia
Ll god Lion auto pladiwl dapeo Jgai dnlall alpgiall gig

Jigall gl alpgiall cayei laily aniyg .cdjall 13@ plaiiwl 1aa
.dolc ggai gV dalr elia crul lollh dnla

www.almohandes.org YY oo ¥ dadn



http://www.almohandes.org

register wajeoll pladiuwl alpeioll waypei

deypuw allawo ga lidgo diyjaig 8)51A11 o polipll Jdi piy 8l
13lg 8 8IMI ol (gl B0 Aliill Jdi piy l@reig oALail piy (gdn
1A (ujait pogdy gl goaall pAi liila register cayeall pladiwh liog
8)51Al1 (04 aigai go Yy golipll gyjai dllauo g3l b yiall
diliallg éclydllg abilwall oda ddlell depully aMawell jliodg

S| adgll Jldi 13aug alilaell go wayeall 13@ padTui éale ¢éllilg
wudellg allawoell (@l 8 AIMI o Jdill dua pi

Jlio

register int inputNumber;
register double outputNumber;

4 piall 3@ gjaT aji il gadall Jalaly 36 glaVl he o
WAHG «arald alMlawo agag pac Mio dlla (gd alMlawall (ganl
dlitheo gl dnlall alpeioll go hda pauiy register gl oliiiVl
.Jlgall

SH il alpeiall qujily LAyilogigh pgdi pgull cileaaall wilélg
V il alpeiallg allawall b olipll (oa 6191 pAATT LAl
olaAily liod gl (odn ojalAll q}dlﬁlqyih pgiﬂ'dﬁﬁﬁ oA
Al dala V dil )i laiV register «ajeall
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dialill alpeioll

anlill alpeioll cayeil static g extern (jlayeoll Lladly paAiiug
noio gl dlly cayyeiy Lliod 13l Lila épeioll alapeall juic glcg
6JAIAI oa Ladly (ualio Igigay oaila static g extern polaaiuly
Qolipll Apaii 830 Jlgh adg ¢l b paiilifag paicld jaoug
od 108 dia paolaiiwl pi Ml gl4all A4ii cidg héa guilg
6 pQioll ¢lajeall

paayei of ol Jlgall gl alpeiall gl (ol oliivl Lia wiug
odiclpd Jaog Ma 6)4lAML (ualio loag static g extern polaaiuly
dolc ailpoind aaaijei ai ad Igild 1Al dlial 2jla go paiiliag
Jaall cayyeill walo (ga gl dial 2jla ga paaijei aiy loaic 1iag

alalo ¥ go ggiis iVl Jliall

iVl olc gginig header.h Jg¥l waloll

#ifndef HEADER H_
#define HEADER H_

// declare global variable
extern int number2;

// declare global function
extern void fun2(void);

#endif

iVl olc gginig other_source.cpp ilill caloll

#include <iostream>
#include "header.h"

using namespace std;
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// this global function will be called from main
extern void fun2(void)

{

// write global variable

number2 = number2 + 30;

cout << "number3 = " << number2 << endl;
}

‘._.g\j.\” wole $ginlg main_source.cpp Slill waloll

#include <iostream>
#include "header.h"

using namespace std;

// static can be removed
static int numberl = 20;

// global variables has be defined
int number2;

// static can be removed
static void funl(void);

// static function can be called only from this file
static void funl(void)

{
cout << "numberl = " << numberl << endl;
}
int main()
{
// can be also defined as auto
int number = 10;
// global variable
number2 = 30;
cout << "number = " << number << endl;
funl();
fun2();
return 0;
¥
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alalo sginig header.h jyia dalo ygag ga Jliall A& od s)ig
Adg global dolell alpeiollg Jlgall cayjei olc jaiall gl caypeill
ablwall gl culgill yaedl dpen alayjei sag gpalo le ggini
oponll

cllA4g extern aajeoq number2 j9ioll Aagy header.h caloll g4
walo 2ljali pgdy source walo gl JVlg extern laayeog fun2 dllall
dllall gl number2 poiall plaxATiil (Jo di9a) header.h jyiall
main_source.cpp g other_source.cpp walall ¢d s}i Lo fun?2

L'_ij'AJI}Jc:JuJ_IIcJI_i_Eﬂ
#include '"header.h"
Q0 ijluthlﬂA‘§dﬂg(}1+Eﬂi“ GloMc lioaaTwl Liil Lia JAa)lig

aloMe gy ggaiwa plAill alalo lol lalagy liad (il jaiall alalo
<> pawll

caypei al ggay gl MY jaall ilo (b 053 ply pio gl dlls
calall od aaijei ai number2 poioll Miad poliplh jlho o4

waloll oa laayjei of ada fun2 dllall Lol main_source.cpp
other_source.cpp

VI potall (olc main_source.cpp walall (gginy

static int numberl = 20;

Jo diV static j23 gy aayje’i LAyl Liidoyg static ggill (jo gag
Jals gghuw ailé puall walo o aayei i Ad gay pl gl eeuhl
Jaall walo (ga aayyei oi Ad 15l bol lnda main_source.cpp calall

diV plc poio ojliicl ai ada extern J43 Jgag number2 Jio
Jyall wlo od apoo
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main dlxl ¢a diu}QJIQILSAH Jio dnlh alpeio agag gl Al
int number = 10;

wing auto poiall cajeall dlg main dliall JAly dnla poio [Aag

0)53 piy pl

dnlillg dolell Cﬂ|*§ind|(}+!(§}dllzypbgﬁl.Jlio

#include <iostream>
using std::cout;
using std::endl;

void funcl( void );
void func2( void );
void func3( void );

// static variable used only in this file
int number = 1;

int main()
{

cout << "static number defined outside main is " <<
number << endl;

// define local variable to main only
int number = 5;

cout << "local number defined inside main is " <<
number << endl;

// define a new scope, this hides the other
definitions

{
int number = 7; // hides x in outer scope
cout << "local number defined inside main inside a
scope is " << number << endl;
b

// now we are outside the defined scope.
cout << "local number defined inside main is " <<
number << endl;

funcl();
func2();
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func3();
funcl();
func2();
func3();

cout << "local number defined inside main is <<
number << endl;

return 0;
}

void funcl( void )
{
// local variable initialized each time funcl called
int number = 25;
cout << "local number is " << number << "
funcl" << endl;
number++;
cout << "local number is " << number <<
funcl" << endl;

}

on entering

on exiting

void func2( void )

{
// local variable with static
// will be not initialized each time func? called
static int number = 50;

cout << "local static number is " << number << " on
entering func2" << endl;

number++;

cout << "local static number is " << number << " on
exiting func2" << endl;

}

void func3( void )
{

cout << "static number is " << number << " on entering
func3" << endl;

number += 10;

cout << "static number is " << number << " on exiting
func3" << endl;

}
ol 105 gt Syt &y
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static number defined outside main is 1
local number defined inside main is 5

local number defined inside main inside a scope is 7
local number defined inside main is 5

local number is 25 on entering funcl

local number is 26 on exiting funcl

local static number is 50 on entering func2
local static number is 51 on exiting func2
static number is 1 on entering func3

static number is 11 on exiting func3

local number is 25 on entering funcl

local number is 26 on exiting funcl

local static number is 51 on entering func2
local static number is 52 on exiting func2
static number is 11 on entering func3
static number is 21 on exiting func3

local number defined inside main is 5

e gl ‘é\.u.lJ' del oa Jlgall claiwul

o gy gy gl d@l (ga JIgall claeil diars gl capeill
agac Ligal gl yajiaila alac drapag stack Jl ole capeill Mgl Litlc
odal guh dalal Lyl [Ala jaull l@ne) (§ga dngnyo GVl (jo
(Ko pnic dalal aic ellibdg hda glcMl (o dialAl liidata dogAll
pushing diuloell oda gouwig hda olcVl o dialal aiy stack JI
wlcll (oa pnioll waw hda 014 gueo pnic qaw Lyl 1ilg
adagull dely dileell oda gounig popping diloell oda (qouuig
Jaxs go )l gl sl last-in, first-out (LIFO) data structures jig
JAIl stack (o (1eo cja paidiugg .dio A1 Jo Jgl ga stack I
wowelg dlial Araiv claiil ao1 aile ggal oiy A glgiell

.program execution stack gl function call stack

www.almohandes.org YY o0 A dandn



http://www.almohandes.org

Push

Data Element

Data Element

Data Element

Data Element

Data Element

uwdagoll Sl
www.almohandes.org

Last In - First Out

Data Element

Data Element

Data Element

Data Element

Data Element

Stack

Stack

juawai3 ejeQ

o
o
O

oAt Laila guly guly el dol g dlly sl Aaii aic gulg

\iad 1N5ag gl dly gaeimi ad gVl dliall odag gl dlla

Jlgall go degoao claoiwl crold main dlall @Giludl Jlioll g4

main dllall ¢gapl aay @3raiig funcl dliall Jgaa vied gjall
~olipll A44iT dlodig

int main()

{

}

www.almohandes.org

funcl();
func2();
func3();
funcl();
func2();
func3();

claiiVvl re) pushing aul ggapl uglholl jlaall (pjaT aag ellilg
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dylaell 0d@ gowig stack JI go lgiell 13 dlljl aiy dlall
popping
dly J&1 dnlall alpgiall gujAi gaig ado jAl jga al stack JIg

Q}M o4 x , y dola alp<io Ligal main dllall cils 131 Miag
int main()

{
// automatic variables
auto double x, y;

X
y

10;
20;

// leave main and go to funcl()
funcl();

// x and y values shall be reserved for later
int sum = x + y;

Aaii go ggapl piy (oin dhgano alpeioll dord JAT gl qaia

Jo claiiVl vicg dilaill ¢a goall dilac plail ai (Jog funcl dllall
JI go dnlall alpoiall graa dlljl aita laijaleog main dllal Araii
.diglho 1roi al &a stack

Inline gqill o Jlgall

odaa yaell lahey claeiumlg Jlgy ol 2olpll arwdi xa gilll o
clifoy ellasg elydll Jaws golipll Jeai dayhiill ddyhll

615 go dlawoall galg glho o Al o 63110 (JIgy pladiwl

Ad l@clhyl piy (odll doydll IS LAl jpai ol alpoiallg Jlgall
ol 133 dponll Jlgall go cllilg alleall glc Ailj Joa (o quuuud
J! pgéis éun Inline ggill go laayei piy g gl g Lle gg4i
awd l@clroiul oiy Al jlaall oa laio dAwi Joor compiler
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SAl 80 [@io ggagllg dlall elaeim) pjilll cudgll Juldi aiy ellig
6)i4) doaiimog yu5 Inline gqill go dllall cuils 13l Lia dl4uiallg

20lipll pan 83k (llillg Awill go wisll dlia ggipus
JLio

#include <iostream>
using std::cout;
using std::cin;
using std::endl;

inline static double sum(const double number@l, const
double numbero2)
{

return number@l + number02;

}

int main()

{
double numberol;
double numbero?2;

cout << "Enter the value of the first number: ";
cin >> numberl;

cout << "Enter the value of the second number: '";
cin >> number@?2;

cout << "The sum value is " << sum(number@l, number@2)
<< endl;
return 0;

s
ol oA qolipll Adaii dagli (jgatug

Enter the value of the first number: 2.5
Enter the value of the second number: 3.7
The sum value is 6.2

liayc Liil i@ Aalig inline ggill go ladyyei ai sum dllall
elgil go ¢gid 1aag culgd dllall layjjoi iy il alpsiall
£g0a0 ulwa @io wglhall sum @lalla clhadl o aolipll dloall
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Jraiwa alpeiall dord juioi lilghh 13La l@iord jrioi jga Jrodll
iVl hall gle

= Problems Tasks BConsole b3 Properties Progress

CDT Build Console [Hello]

20:36:45 **** Incremental Build of configuration Debug for project Hello ****

Info: Internal Builder is used for build

g++ =03 -g3 -Wall -c -fmessage-length=@ -0 src/@l-inline_function.o ../src/@l-inline_function.cpp

../src/@1-inline_function.cpp:11:12: error: cannot assign to variable 'nuwber@l' with const-qualified type 'const double'
number@l = Q;
P .Y

../src/@1-inline_function.cpp:9:39: note: variable 'numberdl' declared const here

inline static double sum(const double number®l, const double numberd2)

A

1 error generated.

wwdigall Saie
20:36:45 Build Finished (tOOk 403"!5) W“uvv_ahnohandeS.org

dlgall alpeioll pijoi

pass-by- ji@ioll daydy pyaill Guph ge Jlgall alpioll pyoi aiy
pass-by-reference aeajo G4 e gl value

@ p1p0ig peioll A& Jo dawi Joc piy aild doydlly pjod dlla (g4
wle guaeii V dliall Jaly pif poiall A&l alpei gla ellilg dllall
l@olratwl gaoy ddiphll odag laio piaill oi (il dlnVl dllAll
alpoioll piypod clifl ddlall juyl cuiadl

dagdlly pyoill sle Jlio

#include <iostream>
using std::cout;
using std::endl;

void num(int number)

{
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number = number + 10;
cout <<"Number after change in the function is : "<<
number <<endl;

}

int main()
{

int number = 5;

// call a function and pass parameter by value
num(number) ;

cout << "Number after return to main function : ''<<

number <<endl;
return 0;
}

ol 104 Ayaiill dayiig

Number after change in the function is : 15
Number after return to main function : 5

Ry dold ol num dliall pyod ad number poiall gl lia Kalli
all ¢ya main dlall Jaly gudeiy ol jueill 3@ J4lg dioyd
Heioll pan ygay loaic daydlly pjoill dduph (o8 wlwll wyellg
Gpeiwi ada alaganall gl alibdl go dlulio degano Miod jus
-Jghl adg auuill atlac

gudi dg peiall gajo pjod piy dun gajelly pyaill ga (gilill ggillg
cagus dllal JAls énai alpei gl @Jlillg @lnyl peiall glgic
eyl dil gajally pyaill aljioo pal gog ddnyl dllall gle guieii
alpeiall go 6a132 dAwi Joc lid aagy ¥ &y dagdlly pyaill o
dllall [@eayo Jluyl hia lailg

& joll pladiwly pgdi ypioio gl gajo al Ay gVlg

gajolls pyaill (glc Jlio
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#include <iostream>
using std::cout;
using std::endl;

int main()

{

int number = 5;

// to get the reference of number.
int & numberRef = number;

cout << "number is : "<< number <<endl;
cout << "numberRef is : '"'<< numberRef <<endl;

// numberRef and number are the same, they save the
same

// reference, any change on one will be reflected on
the other.

number = 10,

cout << "numberRef is : '"'<< numberRef <<endl;
return 0;
}
bt o4 ggaiw Apaiill dayiig
number is : 5

numberRef is : 5
numberRef is : 10

joVl oladiwly number plaiiwly poiall gajall lidye Liil Lia Aal;

Al
int & numberRef = number;

@i la anlg gajo pal glpeio laa numberRef g number Vg
Aaifll duii go ailg ga lod AVl gle yuieiy agw loall gle
dllall opijoiy gVl pgdiw caguw gajoll caypeiy lind gl aer g\lg
doydlly pyaillg @ajodly ppaill g (Gpall sl dlglaog

#inc lude <iostream>
using std::cout;
using std::endl;
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void num(int & numberRef)

{
numberRef = numberRef + 10;
cout <<"The reference of number is : '"<< numberRef
<<endl;
}
int main()
{

int number = 5;

// call a function and pass parameter by reference
num(number) ;

cout << "Number after return to main function : ''<<
number <<endl;

return 0;

}
ol lo& (g&iu Ayaiill dayiig

The reference of number is : 15
Number after return to main function : 15

a 1gagoll int & number Giph gc gajoll pjod of lid Aalli
wwdi d num dllall Jala agagoll number poiolla dliall caypei
oy jnoi ¢l elldlg main dliall Jals agagoll number poioll jlgic
Ay aalg pAad leail gl pll gle guieiy cagu loaaal glc
.oljall

Jlgall duwluwdl ail psiall

gion pjod gga Jlgall claoil guly guly guull @l od gaoy
carei litle aaia dinlall oda olaAtwl Liagl 1Al ellilg alpoioll
Jlgall dywlwVI alpoiall

JLio

#include <iostream>
using std::cout;
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using std::endl;

// function prototype
int calculateSize(int length = 1, int width = 1, int
height = 1);

int main()

{

int size;

// call a function without parameters
size = calculateSize();
cout << "size is : ''<< size <<endl;

size = calculateSize(10);
cout << "size is : ''<< size <<endl;

size = calculateSize(10, 10);
cout << "size is : ''<< size <<endl;

return 0;

}

// function to calculate the size
int calculateSize(int length, int width, int height)
{

return length *x width *x height;

}
(SJ_.! L05 d 5.- -".-.-II --."..og
size 1s : 1
size is : 10
size is : 100

iV dunlwl alpeiall go dllall pigoi caypei liod Liil haili

int"calculateSize(int length = 1, int width = 1, int
height = 1);

pladtwl pivwa alpeio gl pyai ¢l ggy dlial claoiwl dllh (gad
L"5\_'|'_\JL5 drw bl aljieiall
size = calculateSize();
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Vgl jludl ole poiall piyjad Llitle aara alpeiall aal pijad Liagl 15lg
sl o ghas Y Gilull JUisll (58 yiio BY dai s Leli
liiday) ¢lld9g auan guiell (jalg length Jghll pjai pacg width
6ghi Al o4 lind la5 ¢laijVl pjai pacg yajellg Jghll o

size = calculateSize(10, 10);
dlgall Jioai
awntl gudiy JIgall go apvell cayjei guly guly gull d2l (08 ghoy
dinlAll oda gounig dliall laldliy il alpiall gd aMidll go
function overloading
JLio
630 ggonoll wlwal sum dlal caypeiy pgdim iVl Jlioll g4
double ¢qill Jo alpeior gJAl 6jog int ¢qill Jo alpeio olaaiuly
ol o4

#include <iostream>
using std::cout;
using std::endl;

// overloaded function
int sum(int number@l, int numbero2);
double sum(double number@l, double number02);

int main()

{

cout << "The sum value is " << sum(4, 5) << endl;
cout << "The sum value is " << sum(4.5, 5.5) << endl;

return 0;

}
int sum(int number@l, int numbero2)
{

return number@l + number02;
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¥
double sum(double number@l, double number92)

{
return number@l + number0?2;

}
ol 104 Ayaiill dayii ggaig

The sum value is 9
The sum value is 10

8y0g int ggill o alpgioy &po sum dllall clagiwl ai éua
double ¢qill jo alpeiag

function templates Jlgall allgd

Liyl 131 anlg 6)0 dlIMI caypeil ddyph @ JIgall wllgd plaaiul
Jdlgall Jroni ga Jlall ga la4 dalivo ¢lgil o alpdio plaaiwl
Jdlgall allgdl LiolaAtwl ric Lol 8j0 (Jo ji4l dllall caiyeiy pgdi

Jo dlpeion @ilretul liifa)g hda 6aalg 6)o ladyjel pogdid
dalito ¢lgil

l@eiiy template dalall plaatwl (Giph (e ody wllgdll cayyeil
cdlall 1Aal diglhoell alpoioll daild

JLio

ol loa Jlgall allgd plaaiwl go jalg (Guludl Jliall delun yioiw

#include <iostream>
using std::cout;
using std::endl;

// function template

template < class T >

T sum( T number@l, T numbero02)
{

}

return number@l + number02;

int main()
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{
cout << "The sum value is " << sum(4, 5) << endl;
cout << "The sum value is " << sum(4.6, 5.5) << endl;

return 0;

}
ol 108 gghiw 24aiill dayiig

The sum value is 9
The sum value is 10.1

VLS wlldll caypel) liad Lil Al
template < class T >

cn sle 03T piyg 3310 it ggi gag T ggill go wllll laag
dlIMl elaoiwly Liod 13l Miad lay dlIMI clxoiuml oiy oIll Glpoiall
Mla elldlg int ggauw T wlldll ggi gla int gqill Jo alpiol sum
JLoni o Jall ga o4 6)0 Jo Ji4l dlIall cayyei dalel (ocly
Jlgall
ol Lo llgall caypei Layl Lida,

template <typename anyName>
sb T Jlaiwl Lagl liidogg class (o Va1 typename Liolaaiwl din

Mp ol
Recursion Jlgall pladiwl 6alcl
d Recursion pladiml piy l@wai ecximi dlly gl Joa odag
diteo alghi alhii il gl 6adeall dulwall Jilwall oo
liioy iy Jliod gl dulunll aleilitall Jio 8jo J5 pii dliloo
factorial ugphall alwn ga Jlgall olaatl alel plaAtiul
dlaleall plaatuly oy n wllw pe dac gV agpaall alua Aio
dLiVl

nx (n-1) x (n—-2) % ... 1
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1g¥gY¥gégoupm dnh ga 0 pdll ugpio Miod
o olyprg dwoa adpll o | aphy lind d1iVl Liad Liil Lia hailig

ot dilog) pgdi 8ghA 4 (oad elldlg aalgll lilng (gin yudi

dilaill oa aalgll Jni (oin cipig
#include <iostream>
using std::cout;
using std::cin;
using std::endl;

// recursive function
int factorial(int number)

{
// factorial of 1 is 1
if ( number <=1 )
return 1;
else
return number x factorial( number - 1 );
}

int main()

{
int number;
cout << "Enter number: ";
cin >> number;

cout << "The factorial is " << factorial(number) <<
endl;

return 0;

}
ol 108 gghiw 24aiill dayiig

Enter number: 5
The factorial is 120

l@uuai elaeiwl cold factorial dlall gl Giludl Jlioll ga KAl

clail piy loaicg | ol pdpll Jog in péfl go | aph go 8j0 J5
Vlg diteo dhdi aic dlall elagiwl clail sleljo Lajly wag .dllall
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