Chapter 2

Elementary Programming
Section 2.1-2.13,2.15,2.16
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Variables

@y data value Je el iy Ol piiel slow (e Bylue » : variables J!
Tl IS el oda (e ol (Seadl (pa9 . memory JI J31a Lgiozss

D dold Al e &l Jusei Lds fiS) 8,81 agdd (o -

& Au pady (o sl oSen

Sl dul juaiy sl lguel (Sang

b Aul ity (oo sl S

Slgadl oo £93 S slgimd (g e Ble (2 LB

GULl 0 £93 ST e Sz 4l (Saall (0 cvariables J) @5 s -

M lilee 5 X dansd siia Lie (S ]

=1; // x is 1
= 2.5; // x is 2.5
= 'A'; // x is A
= "Hi"; // x is Hi

.datadl (e calisee £45 Sgiml 8y S (3 x JI ) LoD o)

X X X X

variable JI1da Wogioo 7y JI data Jl g9 g sd=s a3y e+l § oS

variables JI Clgize £ oy diadsg JI data type JI pusuiud 7,8

o 195440 L LW variables I (e LY sae slisl (Saall oo*
p—w}’\
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Data Type

J8 Taaiin g age) 53l 5 variable J) g s was e ol gl a1 Data Type I -
D owdall ol
1) int
+ Jbie ¢ Aagaual) das Y (Al Lealasiind aiy

intx=1;

2) float or double
;d&‘-e\mﬁ;\:\,\éﬂ\dﬂCJ\g-:\ﬁ)&d\ Alac YY) @j&ﬂw\dﬁu\eﬁg)

double x =13.5; floaty = 2.135;

3) char
cda ¢ o 05 Gaadl a3 5 ¢ Gl o A Lgaladtia) o3y
charx="a"
4) string
e " G palll 5S5 a5Y daall 5l pa geaill G ARG Lgaladial S5
stringx="Hi";
4) bool

: Jla (0 51 1) false ) true Adlaiall asll ¢ A3 Lealadin o3y

bool x =true: bool x = false ;
.ol agle (o jali > data type ) o oA gl gl e B oSz
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I d e ntifi e rS (variables name)

function Js variables J i ds sandll 44 )l & identifiers -
LJﬂSM@A}SJJﬁJ\ j‘elAJY\J\QJJA\}I\UAMquJL\QgQ

Ceb A ) seme e CRI($) 5 (L) sl iom Aol -
C($) s ()Y Jseypladiid 7 sasa & -

LS Al (B S A0 7 pania S -

Aadls ) e elandls Lthans oy () £ gamin & -
sland) ) S 7 gacsa & -

 lede L jad ) 200 85 saaal) slan) (e

include \ iostream \ using \ namespace \ main \ cout\ endl\

int \ double \float \string \ char \ bool \ return

3_mSl 93 yiall Ca AW G (380 i) S sensitive case sl C++ JI 4l

(X # x)

cout 'Bjj.;;.d\ PO oe M} :\.A;\M Cout
namespace &) saawll 4alSll e Calias g Aasa name_space
endl 3 saaall 4Kl e Calidd g dssia endll

Example: which of the following identifiers are valid?

Miles, Test, at++, --a, 4#R, $4, #44, apps, returnl

main , Double , int, x, y, radius , using , void , int
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Declaring Variables & Assignment Statements

memory Jl Jals all lSa Saa 5 aaa variable sUad) g ¢ Declaring
variable Al 4ad elac) 4 dbul & : Assignment

int x; —p Declaration

x=1, » Assignment or initialization

- initialization J's declaration J) ¢« (@b e 3 s g

<
i n

int x; // declare x to be an int
x = 10; // assignment 10 to x
D oskde e IS oLl (2
int x, vy; // declare x and y to be int
x = 10; // assignment 10 to x
y = 11; // assignment 11 to vy
bl G e puiall dad sl 5 £LE3 (3
int x =10, y = 11; // declare & initialization
or
int x(10), y(11);
b yuaciall el (i il (4
int x, v, z; // declare x &y & z
Xx =y =2z =10; // assignment 10 to x &y & z
D () DA e ) e dad sl (5
int x =10, vy;

X ; // assignment (x) toy , y = 10
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Ex1: write a program that computes the area of the circle and

print it. Remined: the area of circle is equal (radius? * )

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

{ - . . m\
Oe Odpaia ¢
//stepl: declare a radius and area as a double double & 5
double radius, area;
//step2 :assignment the value of radius — S 1 A Sl
radius = 1; radius el
//step3: calculate the area |—> sl Aaland C"L’ —
area = radius * radius * 3.14; area i
area=3.14

//stept: print the area
cout << "the area is = " << area << endl;

}
|_. the areais =3.14

memory J' & radius & area (il Ll 11 B ghd

radius el ) 1 2l 12 5 glad

area _»idl J radius * radius * 3.14 deleall iU 2lin) 13 5 ghs
area _xiall 4ad s the area is = dclih 14 55

s 5 ghadl) udli 2 91 bshd JLaidl Saal) e -

double radius = 1, area;
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Reading Input from the Keyboard or user

(cin) ) alasiuls user I 5 508N Gask e variables U ad diws LSl -

et ol (ymamy aw ol = 55 ¢ jostream J) 4iSs 4 53 5> s« function 2 s

cin >>| il sl |

D) s B paaie (e JASY dad 23 (Kad) (s -

cin>>| 1 Jwdall aud  [>> | 2wl aud | >>

L2 i) 31 il il e ol g

’

s adixi 2 3¥ J variable J) & ;s g cout Adea Jasi cin JS i Jaady g -
D SIS (5 a Y oaaladl 448 5 alUall sl 380 gl Lie o) 1l

string name;

int number

I

cout << "Enter your name and number:"
cin >> name >> number;

The output :

Enter your n

ame and number :

S Al oA enter paSs W
laaay ) dall 320

Ayman
1234 :}

name = Ay

Mman

number = 1234
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Ex1: write a program that computes the area of the circle and print it,
and take the radius from the user.

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

{ R
//stepl: declear a radius and area . £ ;fofhug
double radius, area; radius - 4es
//step2: assign the value of radius I
cout << "please enter the radius: " << endl;
cin >> radius;

//step3: calculate the area

area = radius * radius * 3.14;

//stept: print the area

cout << "the area is = " << area << endl;
}

Please enter the radius : 2

the areais =12.56

Ex2: write a program that calculate the avg of 3 numbers reading
from user and output the avg. (avg is the sum divided by their number)

#include <iostream>
using namespace std;
int main()
{
//prompt the user to enter three numbers
double numberl, number2, number3;
cout << "Enter three numbers: ";
cin >> numberl >> number2 >> number3;

//copute average
double average = (numberl + number2 + number3)/3;

//Display result
cout << "The average of " <<numberl<<",K "<<number2
<< " " << pumber3 <<", is "<< average << endl;

Enter three numbers: 20 30 40

The average of 20,30,40 is 30
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Named Constants

md el de Jay e Lo 4406 dad Ledl cilualy )l ey lie B Al Caai e g )
(const) I aadiudy il Le 450 dad 4l 42l Jals variable (2o 43) Lada) 6l

const dataType constVarName = value;

W i Akl La Wl ke ) 4l const variabled) sLadl daal dia
error Ushe, 7, 4l o Jas Ulgla gl

da e el Pl i Ailia) (Seall (g bl 0ol dalie s Al -
Dot LS el Jaaty e S const ) (aat g T Bl
#include <iostream>

using namespace std;
int main()

{ Pl uaiall L&)

const double PI = 3.14159; P
cons

v

// Step 1: Read in radius
double radius;

cout << "Enter a radius: ";
cin >> radius;

// Step 2: Compute area
double area = radius * radius * PI;

// Step 3: Display the area
cout << "The area is ";
cout << area << endl;

return 0;
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Numerical Data Types

& 0oAh ) byte J) (= aaxa Type JSIs Data Type J) g5l ol U S5 LS
: Data type J) & pei 3 (San dad jraal g yS) 23y I memory J

int » 4 byte float » 4 byte

double » 8 byte char > 2 byte

: b WS Data type J) aas s (Sl (e (A

int _sdell daudlly
Signed integers: Unsigned integers:
- short int : 2 byte - unsigned short: 16 byte
-int : 4 byte - unsigned int: 32 byte
- long long int : 8 byte - unsigned long long: 64 byte

Dby JS ailan jnt AUS latidl) (Sl (g

is same as

Short int x = Short x
unsigned short int x = unsigned short x
unsigned int x = unsigned x

long int x = long x

unsigned long int x unsigned long x
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4 sl & ptiall duuitly

. Floating-point numbers
- float : 4 byte A pie QU 7 (e 055G
- double : 8 byte 4 yde WK 16 (e OsSh
- long double : 10 byte

double x = 10.0, yv = 3.0;
cout << x / y << endl;
3.33333333333333331 16 digits

float x = 10.0, vy = 3.0;
cout << x / y << endl;
3.3333333 7 digits

: sizeof J 2ty 5S4 Byte oS o« Data Type JS < el Ja -

sizeof (variable or data type)

cout << sizeof(int) << endl;
cout << sizeof(long long) << endl;
cout << sizeof(double) << endl;

cout << sizeof(char) << endl

= 0 0 E
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Binary octal and hex literals

Al Akl dgendivy ) a5 (decimal) dsdad) & Lple G jlaiall asl) 4okl

(hexa decimal) s gl - (ocatal) Auills - (binary) S -
:‘;J;\LASDQUA;‘;J\ A=l e&ﬂ\%ﬁﬂ\ QA A

1 (binary) Ul pUaills ¢ 5840 -
D U 6 g5 5 0 05 0B ) Ob e
int x=0b11010;

KU IR € AU O 3
S s 52l 26 (s sl s
. (ocatal) Sl alailly cp 5al) -
intx=076;

Uaill ) | R o
o @u ol 62 (s sbens
. (Hexa decimal) e puabuad) alailly g 5a30) -
D e Gualad) aUailly o8 ) auial a3 8l 38 OX ) OX a5 o 58
int x = OxA3 ;

e peled) Uil 3
g | S e FRT e
i 8l 163 5 s

u.AJLmS\

D i S Leie oS58 AN digits I -
binary:01
ocatal:01234567 Laall ol g 48 jaall Juw e Jasd

hexa decimal:0123456789ABCDEF
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remainder operator

(%) Aol 3L o dna ) L Ladiind 7 ) cilileal) aal (e -

a % b =n

danall AL n ale asuddl i h Al g

el B alead 8 Fagall il slaall s -

(b=150)3 owdedl)l Sulm oS (axb) o8 i(1
a sl dandll AL Clsa oS (a<b ) oS 131 (2

JsaS b sha o5 ol S Y (3

AU 5L e S5 gl 5L (4

- Logall Cilleall jmms -

number % 10 el e A AN cuas 13 (1
cout<< 1234 % 10; — 4 cout<< 1234 % 100 ; —> 34
o Al cualy e ol L S J
Jlaall aae
number / 10 s ad ) Al Gadad el 131 (2
cout<< 1234 /10 ; — 123 cout<< 1234 /100 ; — 12
e o Al e il L S J
Sl
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Exponent Operations
PGk 0 pueedl Ol Ayl gy oS ¢ eIl o i) 50y Az g2 Y

pow(a, b) = (a)”

plaal function JI e 8,25 ) « cmath JI 4uSe § 9550 function sag

#include <iostream>

) xie cmath J) 4iSe i) s Y
#include <cmath> -

pow J! function J <lelaaiu

v

using namespace std;
int main()

{ cout << pow(2.0, 3) << endl; 8
cout << pow(d4.0, 0.5) << endl; 2
cout << pow(2.5, 2) << endl; 6.25

} cout << pow(2.5, -2) << endl; 0.16
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Arithmetic Expressions

oz ¢ dlasd) Oldoadl sl o+ JI A plasia] oSaadl oo Bl liadss WS
Ch+ 1 daly &Yslee ) Ayl E¥laadl s Saall (309 - dxsd byl SbglgY)

Ex: translate this expressions to code:

52Uyl g Uslaall -

34+ 4x  10(y—=5)a + b + ¢ (4 0 + _\-)
: _ + 9

‘T l l | l l |

(3+4*x)/5 || (10*(y-5)*(@a+b+c))/x || 9*(4/x+(9+x)/y)

- C++ ) 4zl ddaladl) -

(3+4*x)/5)-(10*(y-5)*(a+b+c)/x)+(9*(4/x+(9+x)/Y))
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: dolusdl OLgl Wb ASal

bl oo Zylally aesmll <- Hlud! (po dowuidlly G pall 9 dowudd)] éb <- lgdYl

:afﬂ*uadlCbgsliylt;s‘JEu;-

+ 1 + 5 4 + 3) -1
f (1) inside parentheses first
+ 4 4 + 5 7 -1
1‘ (2) multiplication
+ 16 + 5 * 7 -1
* (3) multiplication
3 + 1€ 4 35 — |
* (4) addition
19 + 35 - 1
+ (5) addition
54 - 1
* (6) subtraction

ex : Write a program that converts a Fahrenheit degree to
Celsius using the formula: Celsius = (%)(Fahrenheit - 32)

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

{ double celsius,fahrenheit;
cout << "Enter the fahrenheit degree: ";
cin >> fahrenheit;
celsius = (5.0 / 9) * (fahrenheit - 32);
}
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Augmented Assignment Operators

Andh e @L@J\ <l sall 333 variable (e 4ulua 4alac Gl Ly LS 13
.augmented assignment operators J) paaiui

_BUM\CA(O/Oc-c+c/‘*)@w\ﬁw\@ddc3)@s‘;éj-

Operator Name Example equivalent
+= Addition assignment i+=8 i=i+8
-= Subtraction assignment i-=8 i=i-8
*= Multiplication assignment i *=8 i=i*8
/= Division assighment i /=8 i=i/8
%= Modulus assignment i % =8 i=i%8
int x = 4; int x = 4;
X =X + 1; is same as x += 1;
g A X A O Adlie 22 g Y
3 glowall ¢ dalaall
x=4+1=5 R
4+ =
Examples :
int x =4, yv = 2;
x —= 1; X %= 2 ;
cout << x << endl; | 3 cout << x << endl; | ©
x /=y; X *=y;
cout << x << endl; | 2 cout << x << endl; | 8
X *= 2+6/3; > | ) e U 55k e e clileall 411
cout << x << endl; 16 243/6=2+2=4->x*4=16
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Increment and Decrement Operators
plasciwl 8,89 §) ggdnll ldaadl (1o Lang . Oladill 9l 8oL
(Increment) +t+ Gk o ¢ 1lAdey psiell dasd 80b) (2
(Decrement - Gxb o ¢ 1 )lbey psiell desd Olals (2

P Oldeaall (o (e gd drgg

Decrement Increment
— Pre-Decrement — > Pre-Increment
—— Post-Decrement — Post-Increment
Operator Name Description Example (i=1)

++var  pre-increment  aladiulg [ Aedvar J) e n int j = ++i
Aozl Al Iljis2,iis2

var++ Post -increment (Al yvar J) ded aad%us intj=i++
1 lede &y Ijis1,iis?2

--var  pre-decrement 1 Advar J) e padiy intj=-i
AUzl dagal) aladiv I1jis0,iis0

var——  post-decrement = (pam deaill var J) ded aaiu intj=i--
1 e ity Iljis1,iis0

ol o gl Jud i dasd e et | daud ¢ 3,81 \SU i dad S LaSlo
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: post Jlg pre JI o smeil) (geusss Jlie -

intx=1;

inty=++x; Y=2

sy x dad o 05 A do) ||y o Jaadl dey el 38 A

intx=1;

inty = x++; y=1

Aaptill x da (A N g |, a9 x dad o ciua o

y &
: post Jlg pre J! g duluadl @lglg)! -

() ol 523

++,-- Post

++,-- Pre

%,*, /

+, -
—_—

Left to right
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Examples : find the final value of x and j :

int x = 5;
int j = x++,

X=6,j=5

int x = 5;
int j = x——;

x=4,j=5

int x = 5;
int j = x++ + 10;

Xx=6,j=15
int x = 5;

int j = x++ + Xx;

Xx=6,j=10

Ayman Qarout

int x = 5;

int j = ++x;

X=6,j=6
int x = 5;
int j = ——x;
x=4,j=4
int x = 5;

int j = x++ + ++x;

=7,j=12

int x = 5;

int j = x + ——x;




Type conversion

s3> 4=>lg Jlvariable J Data type JI Jbg=is pos yol (e Bylc 92

static_cast <type> (value or variable)

qlcd};\ggj‘g\typed\ 4—‘ > L@P\ggglz\qﬂ\}\ﬁﬁd\

IS same as

(type) value or variable

double x = 4.3;
cout << static_cast<int>(x); same as cout << (int)x;

4.3 & L) a7y aba¥l x I 4l (e i L casting J) ¢ G Lad

double x = 2.5;
x = static_cast<int>(x);

2 (sslud a5 Nt el § X el A Gady e Ule 58

double x = 2.5, vy;
y = static_cast<int>(x);

plagydaxd &int g s (e 2 Ganal sy dad e llae 5
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P QW e BU>l9 0950 O (gl (o ElgSl Bule Uz g -

Narrowing: oiall Jlae (Baay bl L) WS ¢ guall)
Widening: odiall Jlae s g Gpaadl Ugad) LalS ¢ i gl
short int long long | float Double
narrowing
widening

L 4

double x = 2.5;
x = static_cast<int>(x); // double to int (narrowing)

int x = 2;
cout << static_cast<double>(x);// int to double (widening)

P QW e BUlg uji Ol -

3

Implicit : LS e e WAL B gl dlae o5 ) 58 9 ¢ (Hana
EXpliCit . stj‘ @ d-\jaﬂ\ el GS) o) s ¢ Gra

int x = 2.5; //implicit mass e N aliemiy Wi 0.5 J) Jalad st

double x = 2.5; /
x = static_cast<int>(x); //explicit Asi= dissilldlee o
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L a5 ey o) oy 5l Cioa CpUASl axdiuy s (iilu char I e U s -

;Caa JS el dadll Jiey J s (ASCII Table

Character | ASCII
A 65
B 66
C 67
Z 90

Character | ASCII
a 97
b 08
C 99
Z 122

A Cia gl ae i L A Gala aliieg a8 54l s IS 4l Jaal S
g ald N Gapall e Cia IS G V) i ) s a1 Gl Jaa DU Uyl
(2) < (2) Gl e (@) « (A) Gl e lans ¢

: ASCII J) e aliidiy Caja jrizy sgd !

'O dmaay ai D) a8l Ay g -

Character ASCII
0 48
1 49
2 50
9 57

- Casting with char
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s int G char ¢« dissill -

int i = static_cast<int>('a'); i =97

97 = &8 S adldad

: char J int ¢(» digill -
char ¢ = static_cast<char>(97); c = 13

T P

D Apaal) 45 Hhally J il S o) GSaal) e -

int 1 = 'a'; char ¢ = 97;

— Numeric Operators on Characters:
: char J e dubia Slilee o) jal Sadll g -

1- int j = 2 + 'T'; 2- int i = 'f' + 'i';
97 sk Wiaid ASCI J) s J s gchar s J s g char  uiad
. . il J a8 ASCII e Jsaiid ASCII
J=2+97->J=99 50‘;‘ 51‘;‘

i=50+51 --> i=101

3- char ¢ = 'b"'; 4- char x = 'a' + 2;
c++ c—- l
! L 99 = 2 + 97 « 97 s shsi
JES 7 55 ¢ 1T 23 ) JiS =51 zokizy ‘
saay N ayall b J) i ) Goall Jpd ¢ char A& Qlall Y5
- - C 5 99 (sl N sl
c — Icl C — Ial
X — Icl
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overflow

Oe aS) Ay A L 13) 5 ¢ 3axae 0 A3 daw data type IS il Lialss LS
overflow J) &asy Alall s3a 8 320s4l) daudl

P ) £ 151 (el range I eday Jsaall 13 i -

Data Type Range
int -2147483648 to 2147483647
char -128 to 127
double -1.7x103%%®t0 1.7 x 10 308
float -3.4x10%t03.4x10%
Liall sy

sl variable J) ad e Llaall gver flow JI o sas caiad Lile

s e OV B @ overflow 4! chasy g -
range J (e S (pd ) ges Juals

int x = 2147u483647 + 1;

crange J) (» sral (pd ) 7k Juals

int x = -2147483647 - 1;
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Problems with answers:
- fill the missing parts in the following questions:

1) Create a variable named (number) and assign the value (50) to it.

2) Display the sum of (5+10), using two variables: xand y .

inty=10;

3) Create a variable called z, assign x + y to it, and display the result.

intx=5;
inty=10;

=X+y;

4) fill in the missing parts to create three variables of the same type using,

X=5 y=6 z=50;

cout<<x+y+z;

5) What are the values stored in variables x, y, and z after executing the following

code?

intx=34, vy, z
Y = X++;
Z = ++X;

Aym X Y%= 4;




6) fill in the missing parts to print the sum of two numbers (by user):

intx,y ;
int sum ;

cout << "Enter the first number: ";

>>

I

cout << "Enter the second number:

>> ;
sum=x+Yy;
cout << "sumiis : " << ;

7) add the correct data type for the following variables :

myNum =9 ;

myDoubleNum = 8.99 ;

myLetter = 'A';

myBool = false ;

myText =" Hello World " ;

8) write the type of casting of following question :

intx=1.2; Implicit casting with type narrowing

double n2 =3.4;

float n3 = (float)n2;
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- write code for the following questions :
1) print number entered by User :
Sample test input : Ouput:

Enter the number : 1 The numberis 1

2) program to add two entered numbers:
Sample test input: output:

Enter two numbers : 1,2 Thesumofland2=3

3) find the size of int, float, double and char
Output :

The size of intis: 4

The size of floatis: 4

The size of double is : 8

The size of charis: 1

4) swap two variables

Sample test input : output:

Enterxandy:12 The x and y before swapis 12
The x and y after swapis2 1
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5) find the average of 4 numbers :
Sample test input : ouput:

Enter 4 numbers:2468 theaverageis=5

6) find the square of N:
Sample test input: output:

Enter the number : 2 the square of 2 is 4

7) write a program that take number in feet, then convert it into

meters
1 foot is 0.305 meter
Sample test input: output:
Enter the feet number: 3 the 3 in meteris =0.915

8) reads the number between 10 and 99. And print the sum of the 2

digit
Sample test input: output:
Enter number : 33 the sum =6

9) read 3 numbers x y z, and find the (x¥)?:
Sample test input: output:

Enterxyz:2,2,2 xMyAhz =16
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- Answers of the questions :

1)int number = 50;

2)int x = 5;
cout<<x+y;

3)int z = x+y;
cout<< z;

4)intx=5,y=6,z=50;
5)x=3 ,y=34,z=36
6)cin>>x;

cin>>y;
cout<<"sum is:"<<sum;

7)int / double / char / bool / string

8)explicit casting with type narrowing
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1) #include <iostream>
using namespace std;
int main()

{
int x;
cout << "Enter the number:";
cin >> x;
cout << "The number is " << x;
}

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

{

int x, vy;

cout << "Enter two numbers:";

cin >> x >> vy;

cout << "The sum of " << x << "and" << y << "=" << x + y;
}

3) #include <iostream>

using namespace std;

int main()

{
cout << "The size of int" << sizeof(int) << endl;
cout << "The size of float" << sizeof(float) << endl;
cout << "The size of double " << sizeof(double) << endl;
cout << "The size of char " << sizeof(char) << endl;

4) #include <iostream>
using namespace std;
int main()
{
int x, vy;
cout << "Enter x and y :";
cin >> x >> vy;
cout << "The x and y before swap is " << x << " " << y << endl;

int z;
z = X;
X =Y
y =z
cout << "The x and y after swap is " << x << " " << y;
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5) #include <iostream>
#include<cmath>

using namespace std;
int main()

{
double w, x, y, z;
cout << "Enter 4 numbers";
cin >> w >> x >y >> z;
double avg = (w + x +y + z) / U;
cout << "the average is = " << avg;
}

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

{

int N;

cout << "Enter the number";

cin >> N;

cout << "the square of " << N << " is " << N * N;
}

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

{

double x;

cout << "Enter the feet number:";

cin >> x;

cout << "the " << x << " in meter is " << x * 0.305;
}

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

{
int x;
cout << "Enter number:";
int sum = x % 10 + x / 10;
cout << "The sum = " << sum;
}

9) #include <iostream>
#include<cmath>

using namespace std;
int main()

{

int x, vy, z;

cout << "Enter x y z";

cin >> x >>y >> z;

cout << pow(pow(x, y), z);
}
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