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Structured Programming
Lecture5 - Constant Declaration in C++
and Arithmetic Operators



Constant Declaration in C++

Some data must stay the same throughout a program. In C++, you
can use a named constant to instruct a program to mark those
memory locations in which data is fixed throughout program

execution.
Named constant: A memory location whose content is not allowed

to change during program execution.

The syntax to declare a named constant is:

const dataType identifier = value;




For example:

* const int INCHES_IN_FOOT = 12;

* const int NO_OF_STUDENTS = 20;

e const int CENTIMETER _IN_METER = 100;
e const float PI =3.14 ;

e Const double SALARY=20.5



Example 1: Write a C++ program that read the radius of a circle, then
computes and outputs its area.

#include<iostream.h>

#include<conio.h>

main ( )

{ QOutput:

const float pi=3.14 ; enter the radius of circle: 5
it r : float ¢ : the area of circle=78.5

cout << "enter the radius of circle:" ;
cin >>r;

cout << "\n" ;

c=r* % pi;

cout << "the area of circle=" << ¢:
getch () :

t
f



Arithmetic Operators

* To perform arithmetic operations, C++ language provides five
arithmetic operators:

- (subtraction operator),

+ (addition operator),

* (multiplication operator),

/ (division operator) and

% (modulus or remainder operator).

* You can use the operators +, -, *, and / with both integral and
floating-point data types.

* You use % with only the integral data type to find the remainder in
ordinary division.



Example 2: This program illustrates the arithmetic operators.

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

main ( )

i

Nt X ; V. Z, T3

x=7/2;

cout << "x=" << x << "\n" ;
y=17/(-3);:

cout << "y=" <<y <<"\n" ;
z=-17/7/3;

cout << "z="<<z<<"\n" ;
r=-17/(-3);

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

h

Output:

xX=3
y=-5
77—
r=>5




Example 3: This program illustrates the modulus arithmetic operators
(i.e., %).

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

main ( )

{

mt yl,y2; Output:
yl1=8 % 3; yl=2
y2=-17 % 3; y2=-

cout << " yI:" << y1 << "\n" :
cout << " y2="<<y2 << "\n" ;
getch ()

}



Operator Precedence and Associativity

* When different operators are used in the same expression, the
normal rules of arithmetic apply. All C++ operators have a precedence
and associativity:

* Precedence —when an expression contains two different kinds of
operators.

* Associativity —when an expression contains two operators with the
same precedence.



C++ evaluates arithmetic expressions by the following rules of operator
precedence, which are generally the same in algebra.

1. Parentheses evaluation, which can be used to force the order of
evaluation to occur in any desired sequence.

*Y1=2+(3*5)evaluatesto 17.
e Y2=(2+3)*5evaluates to 25

2. Multiplication (*), division (/), and modulus (%) operations are
evaluated next. For several operations in the same expression, the
evaluation is from left to right.



3. Addition (+), and subtraction (-) operations are evaluated last. For
several operations in the same expression, the evaluation is from left to
right. To avoid confusion, you can use parentheses to group arithmetic
expressions.

4. (<=) less than or equal, (>=) greater than or equal, (>) greater than.
5. (==) equal, and (!=) not equal.

6. (&&) AND.

7.(]]) OR.

8. (=) assignment operator.



For example, using the order of precedence rules,
3*¥7-6+2*5/4+6

means the following:

(B*7)-6)+((2*5)/4))+6

=((21 -6)+(10/4))+6 (Evaluate *)
=((21-6)+2)+6 (Evaluate /. Note that this 1s an integer division.)
=(15+2)+6 Evaluate —)

(
=17+6 (Evaluate first +)
=23 (

Evaluate +)



* For example, using the order of precedence rules,
2+3*4

2+ (3 *4)

2+12=14

* For example, using the order of associativity rules,
2-3-4

(2-3)—-4

-1-4=-5



Example 4: Write a C++ program to perform the equation:
Z=P*R%Q+W/X-Y;

#include<iostream.h> ———
#include<conio.h> g o b
main ( ) !T, T

{ —
intP.R,Q.W. X, Y: —
float Z :

cn>> P>> R>> Q> W>> X>>Y;
Z=P*R%Q+W/X-Y; Output:
cout << "the result="<< Z; 456828
getch () the result=-2

|



