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Abstract: In this paper we introduce a series solution for Volterra Equation

       with limits of integration from 0 to
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      I. Introduction 

Th volterra integral equation with  limits of integral  from 0  to   ,where n is a 
positive integer is of the form   
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where g and k are known functions, and f is the unknown function to be found.  As far 
as the authors know,no solution  for the case of n > 1  is given. Actually for n= 1, the 
equation leads to a differential equation. While for n  > 1  the equation leeds to a 
functional differential equation. We assume here that the functions g, f,and k are 
analytic at 0 So, we can use  the Maclaurian series technique to get our solution, 
namely    
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So, our process simply, is to determine the derivatives at 0 of )(xf in terms of the 

derivatives at 0 of )(xg  and )(xk to get the solution of 
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     II Solution of the equation    
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   By Leibniz rule find ),....(),(),( xfxfxf   
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 The general form 
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where  
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The general form at 0x  is  
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Applying Maclaurin  series  

....,
!3

)0(
!2

)0(
!1

)0()0()(
32


x

f
x

f
x

ffxf         

                                                
   So the solution  



 

90 
 

Proc. of the Ninth Intl. Conf. on Advances in  Computing, Communication and Information Technology - CCIT 2019 
Copyright © Institute of Research Engineers and Doctors. All rights reserved. 

ISBN No. 978-1-63248-181-8 DOI : 10.15224/978-1-63248-181-8-14 
 







1

)(

!
))0()0(()(

m

m

m
m

m

x
Rgxf                                                (6) 

   





1 !

))0(()(
m

m

m m

x
Rxg                                                (7) 

  The solution is divided into three types at 1n , 2n , and 2n . 

  When 1n  the solution is in the form 
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      mja  is a real number       

which is the known solution of Volterra equation ( 1n ). 

 When 2n the solution is in the form 
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(9) 

      ma  is a real number 

       
When 2n the solution is in the form 
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        III. Examples 
 

(1) The solution of the integral equation 
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 (2)  The solution of the integral equation  
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