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ABSTRACT
Numerical integration plays very important role in mathematics. In this paper, overviews on the most 
common one, namely, trapezoidal Simpson’s 1

3
  rule, Simpson’s 3

8
 rule and Weddle’s rule. Different 

procedures compared and tried to evaluate the value of some definite integrals. A combined approach of 
different integral rules has been proposed for a definite integral to get more accurate value for all cases.
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INTRODUCTION

Numerical integration of a function of a single 
variable is called quadrature, which represents the 
area under the curve f (x) bounded by the ordinates 
x0, xn and X-axis. The numerical integration of 
a multiple integral is sometimes described as 
cubature.
Numerical integration problems go back at least to 
Greek antiquity when, for example, the area of a 
circle was obtained by successively increasing the 
number of sides of an inscribed polygon. In the 
17th century, the invention of calculus originated 
a new development of the subject leading to the 
basic numerical integration rules. In the following 
centuries, the field became more sophisticated 
and, with the introduction of computers in the 
recent past, many classical and new algorithms 
had been implemented, leading to very fast and 
accurate results. An extensive research work has 
already been done by many researchers in the field 
of numerical integration.[1-5]

Numerical integration 
a

b

f x dx∫ ( ) represents the 

area between y=f (x), X-axis and the ordinates 
x = a and x = b. This integration is possible only if 

the f (x) is explicitly given and if it is integrable.
If the ordered pairs (xi, yi), i = 0,1,2,..,n are plotted 
and if any two consecutive points are joined by 
straight line.

The problem of numerical integration can be 
stated as follows:
Given a set of (n+1) paired values (xi, yi), 
i = 0,1,2,…,n of the function y = f (x) where f (x) is 
not known explicitly, it is required to compute 

0

 ∫
nx

x

ydx .

PRELIMINARIES

Definition 2.1

Trapezoidal rule is a technique for approximating 
the definite integral.[6-7] {\displaystyle\int_{a}^{b}
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f(x)\,dx}The trapezoidal rule works by approximating 
the region of the function {\displaystyle f(x)} f(x) as 
a trapezoid and calculating its area.{\displays

Definition 2.2

Simpson’s rule is a method of numerical integration 
that provides an approximation of a definite 
integral over the interval [a,b] using parabolas. 
The integral of a function f(x) over the interval 
[a,b] subintervals length can be approximated as, 
as long as n is even.

Definition 2.3

Weddle’s rule, a function f(x) be tabulated at points 
xi equally spaced by h = xi+1−xi, so f1 = f (x1). Then, 
Weddle’s rule approximating the integral of f (x) is 
given by the Newton–Cotes like formula [Table 1].

Definition 2.4

Quadrature formula for equidistant ordinates
For equally spaced intervals, we have Newton’s 
forward difference formula as follows:
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This is called Newton’s–Cotes quadrature formula.

Existing rule

Trapezoidal rule is a technique for approximating 
the definite integral. {\displaystyle\int _{a}^{b}
f(x)\,dx} {\displays
By putting n = 1 in quadrature formula, we get the 
trapezoidal rule.
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Simpson’s rule is a method of numerical integration 
that provides an approximation of a definite 
integral over the interval [a,b] using parabolas.
By putting n = 2 in quadrature formula, we get the 

Simpson’s 
1

3
 rule.
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By putting n = 3 in quadrature formula, we get the 

Simpson’s
3

8
 rule.

x

x
n

n

ydx
h y y y y y y

y y
0

3

8

3

2
0 1 2 4 5

3 6
∫ =

+( )+ + + + +…( )+
+ +…+











(

Weddle’s rule

Weddle’s rule, a function f(x) be tabulated at points 
xi equally spaced by h = xi+1−xi, so f1 = f (x1).

[8] 
Then, Weddle’s rule approximating the integral of 
f(x) is given by the Newton–Cotes like formula
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Proposed rule

Let y0,y1,y2,….,yn−1,yn be the values of the function 
y=f (x) at x0,x1,x2,x3,x4….,xn, respectively.
By putting n = 1, h = 1, and sum of all the variables 
in quadrature formula, we get the trapezoidal rule.
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The curve on each consecutive pair of intervals 
is approximated b a parabola. The dotted line is 
graph of f (x) in [a,b].
By putting n = 2, h = 1 and in quadrature formula, 

we get the Simpson’s 
1

3
 rule.
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By putting n = 3 and h = 1 in quadrature formula, 

we get the Simpson’s 
3

8
 rule.
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Weddle’s rule
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CONCLUSION

In this paper, to find the numerical approximate 

value of a definite integral 
0

( )∫
nx

x

f x dx , trapezoidal, 

Simpson’s 1
3

 rule, Simpson’s 3
8

 rule, and Weddle’s 

rule are used and its seen that the Weddle’s rule 
gives more accuracy compared the other rules.
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