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ABSTRACT 

The main objective of the research is to find a new numeric formula to calculate the values of single definite 

integrals with continuous integrands or these which its integrands are continuous but which is improper at the 

derivative or whose integrands are improper at one or both boundary of integration by depending on the Mid-

point rule which is one of the Newton- Cotes integrative rules, and find the corresponding correction terms when 

the function of integral is continuous, discontinuous or its derivative is not continuous in the integral region. It's 

also aim to compare the results of this rule with the results of the Newton-Cotes rules (Trapezoidal, Mid-point and 

Simpson), and we will show the extent of preference over the above methods, also to explain the importance of the 

correction limits associated with the new base by using with it Romberg acceleration, where we obtained good 

results clearly in improving the values of integrations in terms of accuracy and the number of partial periods. 
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INTRODUCTION 

The numerical integration study how to find the approximate value of any definite integral. The 

application of numerical integration its beginnings dates back to find the area of a circle in the Greek 

quadrature mothed by dividing the circle into regular polygons, by this method, Archimedes was able to 

find the upper and lower limits of the mathematical constant value. Numerical analysis has been 

characterized by the creation of a various methods to find an approximate solutions to certain 

mathematical issues by an efficient manner, the efficiency of which depends on the accuracy and the 

ease with which they can be implemented. The modern numerical analysis is the wide field of applied 

analysis. Since the sixteenth century, many analytical methods have begun to emerge, from these 

methods are the use of the fundamental theorem of integration calculus, infinite series, functional 

relationships and integrative transformations. 

Many researchers have worked in field of the single definite integrals because of their importance in 

calculating the areas, volumes of rotational objects, length of a plane curve, moments, center of mass, 

and liquid pressure, Ayres Frank JR [2].A book (Methods of Numerical Integration) it's a good reference 

which was written by Davis and Phillip Rabinowitz in 1975 [8], as well as the works of Fox [6] in 1967, 

Fox and Hayes [5] in 1970 and Shanks [10] in 1972 who dealt with this subject from several aspects. 

In 2011, Mohamed et al. [7] presented a suggested a numerical method to calculating single integrals 

taking advantage from Trapezoidal and Mid-point rules. 

In 2016, Alsharify et al. [1] introduced a new numerical method dependent on Trapezoidal and Simpson's 

rules. 
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NEWTON-COTES FORMULAS 

In general, the Newton-Cotes rules can be written as follows 

    

   

 
An even number of partial periods must be selected because the Simpson's rule applies only if the number 

of periods of fragmentation is even and this does not effect of the other rules. 
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THE NEW RULE 

 

 

The formula (10) will call it the base of Nada Al-Karamy-1 and sign it with the symbol NK1. 

 

To confirm the validity of the derived rule, eight examples were taken which is different in behavior of 

function and found the integrals values by using this method and compare these values with the values 

by using Newton-Cotes rules, table (1) shows that the approximate values obtained using the new rule 

are closer to the analytical values of the values when using the Newton-Cotes formulas. 
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THE CORRECTION LIMITS OF NK1 
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Examples 

 
 

RESULTS 

Example 1: The function of integration is continuous for each point at [2, 3]. Therefore, the 

formula of correction terms for this integral is similar to the formula (17). Applying NK1rule, obtained 

the results listed in table (3). 
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At m=32, the approximated value is correct for six decimal places by using NK1rule while it is equal to 

analytical value with applying Romberg acceleration when the exponential of t is 10. 
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DISCUSSION AND CONCLUSION 
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