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Abstract 
 

Several works have been done in this area including Daniel S. and 
Tella Y. [2]. In this paper, we consider resolving rational functions 
containing trigonometric and exponential functions in their denominators 
into the sum of its partial fractions equivalent where all the unknown 
constants and coefficients are obtained by recursive method; an extension of 
[2]. Also, a general formula for obtaining these coefficients as n tends to 
infinity is obtained. 

 
 
1.0 Introduction 

Suppose that   defines a rational function, so that  and  are polynomials, and suppose 

that the degree of  is less than the degree of . If  can be factorised into a product of some 
different linear factor, each to some index, and some different irreducible quadratic factors, each to some index, 

then  can be written as a sum of terms. [1], [4]. 

 Resolving rational functions with trigonometric and exponential functions into sum of simpler rational 
functions is stimulating particularly in the area of calculus and applied Mathematics that may result to problems 
of this nature we are considering. In this research, we consider cases where the numerator is a constant unit 

function and the denominators as functions of , the case of  was considered in [2].  In each 
case, the coefficients are obtained by recursive method derived explicitly.  
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We resolve (2.2) into partial fraction for the following values of n. 
When n = 1. 
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When n = 2 
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   x = 0 ⇒A = 1.      (2.3) 
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For the coefficient of x, we have 
0 = B + C + D0, but B = -C ⇒     D0 = 0     (2.6) 

For the coefficient of x2 we have:   
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When n = 3, 

 

 

 

 
 

x = 0 ⇒     A = 1      (2.8) 
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For the coefficient of x,  
 ⇒    D0 = 0       (2.11) 
 
 

For the coefficient of x2     
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When n = 4 
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Coefficient of x,  B + C + D0 = 0 ⇒D0 = 0      (2.17) 

Coefficient of x2  0
!3

1
1 =++−−− DCBAA  
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When n = 5, 
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Coefficient of x B + C + D0 = 0 ⇒  D0 = 0    (2.26) 
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Continuing in this manner we conclude as follows: 
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3.0 The case of )(lim xRn
n ∞→

 

Here, we observe the behavior of the coefficients as n tends to infinity. Thus we have as follows: 
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4.0 The case of 
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We solve (4.1) for n = 1,2,3,… 
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When n = 3, we have 
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When n = 5, we have  
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When n = 6, we have  
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We conclude as follows: 
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Where n ≤ 2, we have:  
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Where n ≥ 3, we have; 
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We conclude as follows as n→∞, we have: 
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