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Variable Scope : Local vs Global Variables
Al latly dcdzdl S lpdid) : piid ! sl
A scope is a region of the program and broadly speaking there are three places, where variables can be
declared :

. Inside a function or a block which is called local variables,
. Inthe definition of function parameters which is called formal parameters.

« Outside of all functions which are called global variables.
Local variables can be used only by statements that are inside that function or block of code. Local variables are
not known to functions on their own.

Example

#include <iostream>

using namespace std;
int main ()

{

// Local variable declaration:
int a, b;

int c;

// actual initialization
a = 10;

b = 20;

c = a + b;

cout << ¢;
return 0O;

5utput
This will give the output -

30
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Variable Scope : Local vs Global Variables

Global variables are defined outside of all the functions, usually on top of the program. The global variables
will hold their value throughout the lifetime of your program. A global variable can be accessed by any

function.

Example

#include <iostream>

using namespace std;

// Global variable declaration:
int g;

int main ()

{

// Local variable declaration:

int a, b;
// actual initialization

a = 10;
b = 20;
g =a + b;

cout << gy
return 0;

}

Output
This will give the output -

30
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Variable Scope : Local vs Global Variables

A program can have the same name for local and global variables but the value of a local variable inside a

function will take preference. For accessing the global variable with same name, you'll have to use the
scope resolution operator (::).

Example

#include <iostream>
using namespace std;

// Global variable declaration:
int g = 20;

int main ()
{
// Local variable declaration:
int g = 10;
cout << g; // Local S S
cout << ::qg; // Global M)ﬂ @c\.’g}lb‘ @AU;}.” Jl,.s@l.@.uu.m}!@j 3l (S

return 0; ot Chyand Baladl il slosel e Caliss Adall Sl piall slowl 2o 13) V0
}

10 pladl ekl ells 3 Jgumsld Ul craslad!
20
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Variable Scope : Local vs Global Variables

#include <iostream>

using namespace std; ¢l dsls ol ) main() als Jsls e pize Sla o 13) alasdle
int x = 8000; // Global variable x 2o Jalaide 4lls 88 ¢ 6,31 U1y U @l udiy me pdiag (W1
513 Byguame 0553 Alall cliall o8 il e Talil Lk

// Define the function Funl Ll abaall (e 35599 Led culpsall ells Lasad @3 @I A1)
void Funl()
{

int x = 500; // Local variable x in function Funl

cout << "The value of x inside the function is: " << x << endl;

cout << "The global value of x inside the function is: " << ::x << endl; //
Access global x using scope resolution operator

}
BSIAN cpe X ol a8 zmes ANl Juoe (15 Losie
int main()

{
int x = 100; // Local variable x in main
cout << "The Llocal value of x inside Main is: " << x << endl;
cout << "The global value of x inside Main is: " << ::x << endl; // Access

global x using scope resolution operator
// Call the Funl function

Funl();

++::1X;

cout << "The global value of x inside Main is: " << ::x << endl; // Access
global x using scope resolution operator

return O;

} local value of x inside Main is: 160
| global value of x inside Main is: 8©6©
value of x inside the function is: 500

global value of x inside the function is:
global value of x inside Main is: 8e@e1 AP. Baydaa Sulaiman




Write a C++ program that uses a function to calculate the square of numbers from
1 to 10.

#include <iostream>
using namespace std;
int square(int y) // function named square with type integer

{
int z;
z =y %V, return y * vy,
return (z);

}

int main()

{
for (int x = 1; x <= 10; x++)
{
cout << square(x) << endl;
}
return 0;
}
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Write a C++ program that uses a function to calculate the average of two numbers entered by the user
in the main program.

#include <iostream>

using namespace std;

// Function named square with type float
float aver(int x1, int x2)

{
float z;
z = (x1 + x2) / 2.0; return (x1 + x2) / 2.0;
return (z);
}
int main()
{
float x;
int numl, num2;
cout << "Enter 2 positive numbers: \n";
cin >> numl >> num2;
if Cnuml < 0 || num2 < 0)
{
cout << "Both numbers must be positive." << endl;
return 1; // aoseals ¥ Ssolls)lhs tadsls
}
x = aver(numl, num2);
cout << "The average is: " << x << endl;
return 0;
} Enter 2 positive numbers: Enter 2 positive numbers:

= -8

7 1
The average is: 6 ‘Both numbers must be positive.
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Write a C++ program that uses a function to calculate the summation of the
following series: o
i2=12+224+3%+ 014+ n2

i=1

#include <iostream>
using namespace std;

// Function to calculate the summation of squares from 1 to x
int summation(int x)
{
int sum = 0; int i=1, sum=0;
for (int i = 1; i <= x; i++) while (i<=x)
{ _
sum += i * i;// sum = sum + i * i; sum += pow(i,2) ;
} i++;
return (sum); - }return (sum);}

int main()

int n, s;

cout << "Enter positive number = ";
cin >> n;

s = summation(n);

cout << "sum is : " << s << endl;
return O;

Enter positive number =

sum is : 14
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Ex: Write a program includes a function receives a character and returns its type

(number, lowercase alphabet, uppercase alphabet, or symbol)

#include <iostream>

using namespace std;

int chaletter( char c)

{

if([c >="A" && c <="7")

return (1);

else if(c >="a' && c <="2")

return (2);

else if (c>="0" & & c<="9")

return (0);

else return(3);

}

main()

{

int type;

char ch;

cout << "Enter the character:"<<endl;
cin >=> ch;

type = chaletter(ch );

switch(type)

*{

case 0: cout << "It is a number"; break;
case 1: cout << "It is an uppercase alphabet"; break;
case 2: cout << "It is a lowercase alphabet"; break;
default: cout<<" It is a symbol";

}

return O;

}




Default Parameter Value

You can also use a default parameter value, by using the equals sign (=).

If we call the function without an argument, it uses the default value such as ("Iraq"):

#include <iostream>
using namespace std;

// Function definition with a default parameter

void greet(string country = "Iraq")

{
cout << "Hello from " << country << "I" << endl;

}

int main()

{
greet(); // No argument passed » the default value " Iraq " will be used
greet("Japan");// Argument passed » "Japan" will be used instead of the default value
greet(); // No argument passed » the default value " Iraq " will be used
greet("Turkey"); // Argument passed » "Turkey" will be used instead of the default value
return 0;

}

Hello from Iraq!
Hello from Japan!

Hello from Iraq!
‘Hello from Turkey!
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Default Parameter Value

You can also use a default parameter value, by using the equals sign (=).

#include <iostream>

using namespace std;

// Function definition with a default parameter for 'y'
void example(int x, int v = 20)

{
cout << "x = " << x << ",y =" <<y << endl;
}
int main()
{
example(5); // Uses the default value for y (which is 20) .
U1l 83925l 20 Al V) dadll Craxain) W ¢y Jdad p yai o ol example(5); sletivl xie
example(10, 30);// Uses the provided value for y (which is 30)
return O;
}

» The result when uses the default value for y (which is 20)

Lo Jiadll e Casyatdl § Guddy (O (61) o paid! § dad Lausums camy 2| A8 @uall. |
(o2l Jalas day (ool 81 e Jolas audg (S Yy cdlalall 2asld Ale § 2o SN Dholall 0585 o ey 2
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Parameter Passing Techniques in C++

In C++, data must be sent to functions when they are called in order to perform operations. This data is called parameters or
arguments and there are various parameter passing methods available in C++, each with merits and demerits of its own.

Basic Terminologies

Function Parameters: These variables, which indicate the data that the function anticipates receiving when called, are
specified in the parameter list of a function.

Actual Parameters: The expressions or values passed in during a function call. When the function is called, it receives
these values as input.

The parameters that the function signature declares. They serve as stand-ins for the values that are provided in when
the function is called.

Parameter Passing Techniques in C++

There are 3 different methods using which we can pass parameters to a function in C++. These are:

1. Pass by Value (call by value)
2. Pass by Reference (call by Reference)

3. Pass by Pointers (call by Pointers)

Pass by Value
In Pass by Value method, the actual value that is passed as argument is not changed after performing some operation on it.

This means the variable's actual value is copied and then passed to the function instead of the original variable, it creates a
copy of that variable into the stack section in memory. W. As the result, any changes to the parameter inside the function will not
affect the variable's original value outside the function. Although it is easy to understand and implement, this method is not so
useful for large size of data structures at it involves copying the value.
50 (pa Buguier Ard £ Ll (g ANl ) ol phil ]y pa oy e 1 Lails B el oy (PASS by Value) acally p el
+ gt ) ol 401 8 Aol il e 5 o) 9 Ll phie (e Jadd §g ANl 5l iy ol gl s s 6T o g Loa ol gl

tji.n |2 e ;ulSlwaJl EA‘}.” > L
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Example of Pass by Value (call by value)

Write a c++ function named swap to swap two integer numbers. Read these numbers in main program and
call the function to do swap.

swap(int x, int y) wiui ) (Pass by Value) aaall Lays s oty ol paal! Lia Jasdl
‘main() § bl ol e 35 o I Jals Slpaall sda e S s gl of ga lda
Aeliia 5l Liliia slosdll Ca ol o AN J) Laysyad e ALl (0 o el 6] ol i
Aalise Slpadall sleso! Lia Jasdb

#include <iostream>
using namespace std;

// Function to swap two integers using a temporary variable
void swap(int x, int y)

{
cout << "Before swapping in function: x = " << x << ", y = " << y << endl;
int temp = x; // Temporary variable to hold the value of a
X = V; // Assign the value of b to a
y = temp; // Assign the value of temp (original a) to b
cout << "After swapping in function: x = " << x << ", y = " << y << endl;
}

int main() Enter the value of a: 3

{ Enter the value of b: 7
The variable in main program before call swap function :

int a, b; Before swapping in function: x = 3, y = 7

// Input values for a and b After swapping in function: x = 7, y = 3

cout << "Enter the value of a: *"; The variable in main program after call swap function :

cin >> a;

cout << "Enter the value of b: ";

cin >> b;

cout << "The variable in main program before call swap function : a =" << a << ", b="<<b <<
endl;

// Call the swap function

swap(a, b);

cout << "The variable in main program after call swap function : a = " << a<< ", b="<<b <<
endl;

return 0;

} A.P. Baydaa Sulaiman



Example of Pass by Value (call by value)

Write a c++ function named swap to swap two integer numbers. Read these numbers in main program and
call the function to do swap.

swap(int x, int y) wiui ) (Pass by Value) aaall Lays s oty ol paal! Lia Jasdl
#include <iostream> cmain() § ol aluall e 35 o Al Jils alaiall sda e dams aeid gl of oy lia
using namespace std; Aelae ol 2akiin sLowl SO o1 don Al ) Layspad e Syl cpe Butpe e oL wdy agon

. . . . Aeldda olpaid! clo! Lia Jaadl
// Function to swap two integers using a temporary variable e i

void swap(int a, int b)

{
cout << "Before swapping in function: a = " << a << ", b =" << b << endl;
int temp = a; // Temporary variable to hold the value of a
a = b; // Assign the value of b to a
b = temp; // Assign the value of temp (original a) to b
cout << "After swapping in function: a = " << a << ", b = " << b << endl;
}
Enter the value of a: 5
int main(Q) Enter the value of b: 10
{ The variable in main program before call swap function :
int a, b; Before swap;?inglin -Func‘lcion: a=5b=10
// Input values for a and b After swapping in -IFunctlon: a=10, b=5 .
cout << "Enter the value of a: "; The variable in main program after call swap function :
cin >> a;
cout << "Enter the value of b: ";
cin >> b;
cout << "The variable in main program before call swap function : a =" << a<< ", b="=<<b
<< endl;
// Call the swap function
swap(a, b);
cout << "The variable in main program after call swap function : a = " << a<< ", b=" <<b <<
endl;
return 0;

} A.P. Baydaa Sulaiman



Reference

When a variable is declared as a reference, it becomes an alternative name for an existing variable. A variable can be
declared as a reference by putting ‘&’ in the declaration. Also, we can define a reference variable as a type of variable
that can act as a reference to another variable. ‘&’ is used for signifying the address of a variable or any memory.

Variables associated with reference variables can be accessed either by its name or by the reference variable associated
with it.

Joad o e @) kil (e 938 (e stiie iy LuSies LS OY) § "8 pudg sk (06 amyeS it (Dle] (Stas 39790 sl Sty Lol gy ild «pmyeS piio Dl o Lot
L Ll bl pais sk (e ol Ll Basbo (e L) B yo Sl iy 3oyl lpsall ) Jsso sl (S 8,813 6T ol piie oolgie J) 3,LaN "&" ploseiul @z 531 pdal azpeS
#include <jiostream>

using namespace std;

int main()

{
int a = 10; // Declare an integer variable 'a' and assign it the value 10
int & = a; // 'b' is a reference to 'a'
cout << "a = " << a << endl; // Print the value of 'a' (10)
cout << "b = " << b << endl; // Print the value of 'b' (also 10, since 'b' refers to 'a')
b = 20; // Modify 'b', which also changes 'a' since 'b' is a reference
ra = 16
cout << "After modification-1:" << endl; e A
cout << "a = " << a << endl; // Print the updated value of 'a' (20) - 2o '
cout << "b = " << b << endl; // Print the updated value of 'b' (20) b = 2@
After modification-2:
a = 30; // Modify 'a', which also changes 'b' since 'a' is a reference _ ;2
cout << "After modification-2:" << endl;
cout << "a = " << a << endl; // Print the updated value of 'a' (30)
cout << "b = " << b << endl; // Print the updated value of 'b' (30)
return 0;
}
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Reference

// demonstrate the use of references
#include <iostream>
using namespace std;

int main()

{
int x = 10;
// ref is a reference to x.
int &ref = x;
ref = 20; //The value of x is now changed to 20
COU.t << "X = Il << X << |\n|;
x = 30;// The value of x is now changed to 30
cout << "ref = " << ref << '\n';
return 0;
}
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Pass by reference (Call by reference)

Write a C++ program that swaps the values of two variables using call by reference

and

prints the values before and after swapping

#include <iostream>
using namespace std;
// Function to swap two numbers using pass-by-reference

void swap(int &x, int &y) pladil wie Eu aheud cLii| o ¥ (Pass by Reference) s, il sl
{ . . Js By gwd cLid) o ¥ cvoid swap(int &, int &y) a> L el

int temp = x; // Store x in temp 5)_;9‘_“ wy|gw|edﬁw_n@

X = y; // Assign y to x

y = temp; // Assign temp (original x) to y
} iday) Al b o swap(a, b)ANY plesa e
int main() Wi 320 (uly cLglitns ales main() A b 5 @ Capiial
{ (Pass by Value) 4aflly jsaill (& Gaay las y 5 X ()

int a, b;

// Taking input from user 5

cout << "Enter the value of a: "; i) i) (B ) @il slau) 4D g DL plgu Gillall S

cin >> a3 Zalil) @ pitie Jot 1) Bdlia b 9 @ Jadtl Ay O cddaad pL) o Al (AN

1 . M P T T .
. . (s AY Al euiud Al adlal) o) o )

cout << "Enter the value of b: ";

cin >> b;

// Print values before swapping

cout << "\nBefore swapping: a = " << a << ", b = " << b << endl;

// Call the swap function EDter the ot or o

swap(a' b)' Before swapping:

After swapping:

// Print values after swapping

cout << "After swapping: a = " << a << ", b = " << b << endl;

return O;
}
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Pass by reference (Call by reference)
Using & (Pass by Reference):

e The function swap(int &x, int &y) takesreferencesto x and y instead of copies.

e This ensures that changes made inside the function affect the original variables in main() .

¢ swap(a, b); il die Gaay il
(&X, &y)ea sl &l piall a1

main() & b s a “la¥ <l il (References) 3 taiua slawd 3 yae Laa s cbuaa s Ll swap(int &, int &y) By sx
i) el B Uyl g Jaad oy ¢« swap ()il X = y; Alay LS aie D

st st sl (8 o8 X (B s sl cad g e e g X OV

besd i say (8 i g1 I et e e sa y Al
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Difference between call by value and call by reference in C++

No.

Call by value

A copy of value is passed to
the function

Changes made inside the
function is not reflected on
other functions

Actual and formal arguments
will be created in different
memory location

Call by reference

An address of value is
passed to the function

Changes made inside the
function is reflected outside
the function also

Actual and formal arguments
will be created in same
memory location
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Functions
I.Standard Library Functions (C++ Library Functions)

Library functions are the built-in functions in C++ programming.

Programmers can use library functions by invoking the functions directly; they don't need to write the functions themselves.
Some common library functions in C++ are sqrt(), abs(), round(), etc.

In order to use library functions, we usually need to include the header file in which these library functions are defined.

For instance, in order to use mathematical functions such as sqrt(), round() and abs(), we need to include the header file cmath.

Examples of Standard Library Functions in C++
The C++ <cmath> header file declares a set of functions to perform mathematical operations.

C++ cell()

Return ceiling value of number. The ceil() function in C++ returns the smallest possible integer value which is
greater than or equal to the given argument.

ceil() Parameters: The ceil() function takes a single argument whose ceiling value is computed.
ae yral gla,Y aadind CH++ b ceil() A

Ll Lg\ shrall 2aall & b 9 e S Ziaa
Y gad Wil oy il o g

Example 1: ceil() function for double, float and long double types

#include <iostream>

. Ex:
#1?clude <cmath> ceil(3.2) = 4
using namespace std; ceil(3.7) = 4

ceil(-2.3) = -2
int main() { ceil(-2.9) = -2

double x = 10.25, result;

result = ceil(x);

cout << "Ceil of " << x << " = " << result << endl;
return 0;

Ceil of 16.25 = 11 A.P. Baydaa Sulaiman




Examples of Standard Library Functions in C++

floor()

The floor() function in C++ returns the largest possible integer value which is less than or equal to the given
argument.

floor() Parameters: The floor() function takes a single argument whose floor value is computed.

saall $olug of oo J31 memam s 28T 5l pusiad C++ g floor() s

floor() Return value el g sl suadl cayany mgds Ll gl . Jaall
Ex :
The floor() function returns the largest possible integer value which is less than or floor(3.7) = 3
. floor(3.2) = 3
equal to the given argument. floor(2.3) = -3
floor(-2.9) = -3

Example 1: How floor() works in C++?

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

{
double x = 10.25, result;
result = floor(x);
cout << "Floor of " << x << " = " << result << endl;
return 0;
}
Output:

Floor of 10.25 = 10
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round()
Returns integral value nearest to argument.

The round() function in C++ returns the integral value that is nearest to the argument, with halfway cases rounded away
from zero.
round() Parameters: the round() function takes a single argument value to round.

Example 1: How round() works in C++?

#include <iostream> o sie oyl ) oy dall slue¥l Coyatd sussd CH+ ground() i
#include <cmath> el mmall suall ) it 0y (0.5 (e JBT (gpdeall ¢ 5l G 13)°
using namespace std; S maall saall ) coyanll @3 0.5 ol of o ST (iall ¢ 3l G I3]0
int main() { ‘@#‘M@wb Lol f“‘i"-"”t“‘d‘l“‘u.
double x, result;
Ex:
x = 11.16; round(3.3) = 3
result = round(x); round(3.5) = 4
cout << "round(" << x << ") = " << result << endl; round(-2.7) = -3
round(-2.5) = -2

x = 13.87,;
result = round(x);
cout << "round(" << x << ")

" << result << endl;

X = 50.5;
result = round(x);
cout << "round(" << x << ")

" << result << endl;

x = -11.16; .
result = round(x); Pou”d(ll'lﬁz}
cout << "round(" << x << ") = " << result << endl; round(13.87)
x = -13.87- round(56.5) =
result = round(x); round(-11.16)

cout << "round(" << x << ") = " << result << endl; round(-13.87)

round(-56.5) = -51

X = -50.5;
result = round(x);
cout << "round(" << x << ")

" << result << endl;

return O;
} AP. Baydaa Sulaiman



C++ trunc()
Truncates the decimal part of a number

Truncates a double value after the decimal point and gives the integer part as the result. The return value and the

arguments are of the type double.

trunc() Parameters: The trunc() function takes a single argument whose trunc value is to be computed.

Example 1: How trunc() works in C++?
#include <iostream>

#include <cmath>

using namespace std;

int main() {
double x, result;

x = 10.25;

result = trunc(x);

cout << "trunc(" << x << ") = " << result << endl;
x = -34.251;

result = trunc(x);

cout << "trunc(" << x << ") = " << result << endl;
return 0;

trunc(l1e.25) = 18

trunc(-34.251) = -34

AN e s dall ¢ all Gdal axdild trunc() Al
LGl Jhall gad o8 1) i Ll gl e @il 5

Ex:

trunc(3.9) = 3
trunc(3.2) = 3
trunc(-2.7) = -2
trunc(-2.3) = -2
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Example of Standard Library Functions in C++

#include <iostream>
#include <cmath> //

using namespace std;
int mainQ)

{
// Define some decimal numbers
double numl = 3.14;
double num2 = 7.5;
double num3 = -2.7;
double num4 = -5.5;
double num5 = 75;

// Round the numbers using the

cout << "Original number: "
cout << "Original number: "
cout << "Original number: "
cout << "Original number: "
// Square the numbers using
cout << "Original number: "

round function

<< numl << " After
<< npum2 << " After
<< npum3 << " After

<< numid << " After
the sqrt function
<< num5 << " After

// Square and round the numbers using the sqrt

cout << "Original number: "
endl << endl;

<< npumb << " After

// Absolute the numbers using the abs function

cout << "Original number: "

<< pum3 << " After

Original

number:

number:

Original

Original

Round fun: " <<
Round fun: " <<
Round fun: " <<
Round fun: " <<
sqrt fun:

number:
number:
number:
number:

number:

numbers:

3.14 After Round fun: 3
7.5 After Round fun: 8
-2.7 After Round fun:
-5.5 After Round fun:

=£
=3

75 After sqgrt fun: 8.66625

75 After sqrt and round fun: 9

-2.7 After abs fun: 2.7

3.14 -2.7 After round + abs fun: 5.7

round(numl) <<
round(num2) <<
round(num3) <<
round(numd) <<

endl;
endl;
endl;
endl << endl;

" << sqrt(num5) << endl << endl;

and round functions
sqrt and round fun: " << round(sqrt(num5)) <<

abs fun: " << abs(num3) << endl << endl;

// Round + Absolute the numbers using the round and abs functions
cout << "Original numbers: " << numl<<"\t" << num3 << " After round + abs fun: " << round(numl)

+ abs(num3) << endl << endl;
return 0O;

}
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Example of Standard Library Functions in C++

Ex:

trunc(-2.7) = -2 /] i) ¢ 3all adady L
round(-2.7) = -3 /] zasasa 22e il ) i,
floor(-2.7) = -3 /] Jwd iy

ceil(-2.7) =-2 /] SNy

Comparison Table of trunc(), round(), floor(), and ceil()

Number

3.7

3.2

-3.7

-3.2

2.5

-2.5

2.0

-2.0

ceil() floor() round()
4 3 4
4 3 3
-3 -4 -4
-3 -4 3
3 2 3
-2 -3 2
2 2 2
-2 -2 2

trunc()

A.P. Baydaa Sulaiman
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