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Structured Programming
ecture4 - Variables Declaration in C++



Variables Declaration in C++

In some programs, data needs to be modified during program
execution. This type of data must be stored in those memory cells
whose contents can be modified during program execution.

In C++, memory

cells whose contents can be modified during

program execution are called variables.

Variable is a memory location whose content may change during
program execution.
A variable defined by stating its type, followed by one or more

spaces, followed
commas, then fol
variable or multip

oy the one or more variable names separated by
owed by semicolon. The syntax for declaring one

e variables is: data type identifier, identifier,.......;



* For example:

Int X ;

unsigned short int X ;

floatyY ;

char A, a, c;

All variable must be declared with a name (an identifier) and a data
type.

The types of variables used in C++ programs are described in the
following table.

Note: C++ does distinguish between A and a variables (C++ is case-
sensitive).



Table 3: Variables Types

Type Size Range and Value
int 4bytes -2147483648 to 2147483647
unsigned int 4bytes 0 to 4294967295
short 1nt 2bytes -32768 to 32767
unsigned short int 2bytes 0 to 65,535
long int 4bytes -2.147.,483.647 to 2.147.483.647
unsigned long int 4bytes 0O to 4.294. 967,295
float 4bytes +/- 3.4e +/- 38 (~7 digits)
double Sbytes +/- 1.7e +/- 308 (~15 digits)
long double Sbytes +/- 1.7e +/- 308 (~15 digits)
char Ibyte -127 to 127 or O to 255
bool lbyte true or false




Example 1: Write a C++ to read three different inputs and print outputs it.

#include<iostream.h> _—

# include<conio.h> LJutpus.

main ( ) number=3

{ input decimal number=3.5
intn=3; float f=23.5; charch="a"; mput character=a

cout << "number=" << n << "\n" ;

cout << "input decimal number=" << f<<"\n" ;
cout << "mput character=" << ch <<™n" :
getch () ;

!



Example 2: Write a C++ to read four different inputs and print outputs it.

#include<iostream.h>

# ir‘lclude<coni0.h> Qutput:
main ( ) input unsigned integer number:4 8
{ a=4
unsigned int a, b ; b=8
double c, d : input double number:3.8 9.12
cout << "input unsigned integer number:" ; c=3.8
. d=9.12
cin>>a>>b;

cout << "a=" << a <<"\n" ;

cout << "b="<<b <<"\n":

cout << "input double number:" :
cin >> ¢ >> d;

cout << "¢="<<c¢c <<"\n" ;

cout << "d="<<d <<"\n" ;
getch () ;

y



Putting Data into Variables

* [n C++, you can place data into a variable in two ways:
1. Use C++’s assignment statement.

2. Use input (read) statements.
Assignment Statement The assignment statement takes the following form:

variable = expression;

In an assignment statement, the value of the expression should match the
data type of the variable. The expression on the right side is evaluated, and
its value is assigned to the variable (and thus to a memory location) on the
left side. A variable is said to be initialized the first time a value is placed in
the variable. In C++, = is called the assignment operator.



Example 3: This program illustrates how data in the variables are
manipulated.

#include<iostream.h>
#include<conio.h>
main ( )

H

mt numl. num?2 ;
double sale :

Output:
numl = 4
num2 = 9

sale = 20
numl =4 ; first = D

cout << "numl =" << numl << "\n" ;
num2 =4*5-11 ;

cout <<< "num?2 =" << num2 << "\n" ;
sale = 0.02 * 1000;

cout <<< "sale = " << sale << "\n" :
first = "'D'

cout << "first = " =<<< first <<< "\n" ;
getch () :

L
L)

char first :




* Notes:This statement is valid in C++:
num = num + 2;

means “‘evaluate whatever is in num, add 2 to it, and assign the new
value to the memory location num.” The expression on the right side
must be evaluated first; that value is then assigned to the memory
location specified by the variable on the left side. Thus, the sequence of
C++ statements:

num = 6;

num = num + 2;
and the statement:
num = 8;



Input (Read) Statement

* In this section, you will learn how to put data into variables from the
standard input device, using C++’s input (or read) statements.

e Putting data into variables from the standard input device is
accomplished via the use of cin and the operator >>. The syntax of cin
together with >> is:

cin >> variable >> variable ...;




Example 4: This program illustrates how input statements work.

#include<iostream.h>
#include<conio.h>
main ( )

{

int feet. inches :

Output:

Enter two integers separated by
spaces: 44 77

Feet =44

Inches = 77

cout << "Enter two integers separated by spaces: ";

cin >> feet >> inches ;

cout << "\n" ;

cout << "Feet =" << feet << "\n" ;
cout << "Inches =" << inches << "\n" ;
getch () :

y




Increment and Decrement Operators

* You will learn about two more operators: the increment and
decrement operators. Suppose count is an int variable. The
statement: count = count + 1; or count++; increments the value of
count by 1. To execute this assighment statement, the computer first
evaluates the expression on the right, which is count + 1. It then
assigns this value to the variable on the left, which is count.

* Increment and decrement operators each have two forms, pre and
post. The syntax of the increment operator is:

* Pre-increment: ++variable
* Post-increment: variable++



Increment and Decrement Operators

The syntax of the decrement operator is:
* Pre-decrement: ——variable
* Post-decrement: variable——
Let’s look at some examples.

 The statement: ++count; or: count++; increments the value of count
by 1.

e Similarly, the statement: — —count; or: count——; decrements the value
of count by 1.



* Notes: What is the difference between the pre and post forms of
these operators?

e Suppose that x is an int variable. If ++x is used in an expression, first
the value of x is incremented by 1, and then the new value of x is
used to evaluate the expression.

* On the other hand, if x++ is used in an expression, first the current
value of x is used in the expression, and then the value of x is
incremented by 1.

* The following example clarifies the difference between the pre- and
post-increment operators.



Example 5: Suppose that x and y are int variables. Consider the following
statements:

Xx=5;:

Y = ++X ;

* The first statement assigns the value 5 to x.

* To evaluate the second statement, which uses the pre-increment
operator, first the value of x is incremented to 6, and then this value,

6, is assigned toy.
» After the second statement executes, both x and y have the value 6.



* Now, consider the following statements:

* X=05;

° V= X++;

* As before, the first statement assigns 5 to x. In the second statement,
the post increment operator is applied to x.

* To execute the second statement, first the value of x, which is 5, is
used to evaluate the expression, and then the value of x is
incremented to 6.

* Finally, the value of the expression, which is 5, is stored in y. After the
second statement executes, the value of x is 6, and the value of y is 5



Example 6: Suppose a and b are int variables and:
a=5b=2+(++a);
* The first statement assigns 5 to a.

* To execute the second statement, first the expression 2 +(++a) is
evaluated. Because the pre-increment operator is applied to a, first
the value of a is incremented to 6.

* Then 2 is added to 6 to get 8, which is then assigned to b. Therefore,
after the second statement executes, ais 6 and b is 8.

* On the other hand, after the execution of the following statements:
a=>5;

b=2+(at++);

The value of a is 6 while the value of b is 7.



Example 7: This program illustrates how pre and post increments
statements work

pre-increment post-increment
#include<iostream.h> #include<iostream.h>
#include<conio.h> #include<conio.h>
main () main ( )

{ {

inty ; inty;

mtx=7: mtx=7:

cout << ++x <<"\n"; cout << x++ <<"\n";

y=ay y =%

cout <<y . Output: cout <<y, Output:

getch () ; g getch () : ;

| |



Operational Assignment Operators

The operational assignment operator has the form:

Variable = variable operator expression;

For example: X = X + 5;
Y=Y *10;

The operational assignment operator can be written in the following form:

Variable operator = expression;

For example: X +=35:
Y *=10;




Example 8: Rewrite the equivalent statements for the following
examples, and find it results. Assume: X=2,Y=3,Z=4,V =12.

Example Equivalent Statement Result
X+=3 X=X+3 X=1
Y-=8 Y=Y-38 Y=-35
L*=) L=1%5 Z=20
V/=4 V=V/4 V=3




Example 9: What is the output of the program?

#include<iostream.h>
#include<conio.h>

main ( )

ﬁ Output: ++ Output: —-
OLX, 850, 5 ="1:25 x=5 a=6 | [x=5 a=4
X=at+r;or X=a--; z=8 y=8 z=6 y=6

z=t+ty,or z=-Y;
COUL <L "x=" <<x SEMP? S g S g
cout <<"z="<<z<<"t" << "y="<<y;

getch () :

f



Exercises

* Q1: Write a C++ program that receives two integer values from the
user. The program then should print the (addition), (subtraction),
(multiplication), (division), and remainder after division (modulus).
Your program must use only integers.

* Q2: Write a C++ program that receives two double values from the
user. The program then should print the (addition), (subtraction),
(multiplication), and (division).

* Q3: What is printed by the following statement:
cout << /* 5 */ 3 << "\n;



Exercises

* Q4: Write a C++ program to find the area of square.

* Q5: Given the following declaration: int x = 2; Indicate what each of
the following C++ statements would print.

e (a) cout << "x"<< “\n”;

* (b) cout << 'x'<< “\n”;

* (c) cout << x << “\n”;

* (d) cout << "x + 1"<< “\n”;

e (e) cout << "x=" <<x<< “\n”;

* (f) cout << x + 1 << “\n”;



