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Abstract: This paper present computation of the summation of geometric series in an innovative 

way. Geometric series is a computational method which is used for numerous applications in 

science, engineering, and medicine. The geometric series and exponential decay model have 

already been used as applications in effective medicine dosage [Chinnaraji Annamalai].  
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1. Introduction 

In the earlier days, geometric series served as a vital role in the development of differential and 

integral calculus and as an introduction to Taylor series and Fourier series. Geometric series have 

significant applications in science and management. In this article, geometric series [1-7] are 

computed in a different way. 

 

2. Computation of Geometric Series 

Let 𝑥 be an integer and 𝑁 = {1, 2, 3,⋯ , } be the set of natural numbers. 

Then, 𝑥𝑛 = 𝑥𝑛−1 + 𝑥𝑛−1 + 𝑥𝑛−1 + 𝑥𝑛−1 +⋯+ 𝑥𝑛−1⏞                          
𝑥 𝑡𝑖𝑚𝑒𝑠

 = (x - 1) 𝑥𝑛−1+𝑥𝑛−1  = 

        (𝑥 − 1) 𝑥𝑛−1 + 𝑥𝑛−2 + 𝑥𝑛−2 + 𝑥𝑛−2 +⋯+ 𝑥𝑛−2⏞                    
𝑥 𝑡𝑖𝑚𝑒𝑠

= (x − 1)𝑥𝑛−1 + (x − 1)𝑥𝑛−2 + 𝑥𝑛−2. 
 

Similarly, we can develop this algebraic expression as follows: 

(x − 1)𝑥𝑛−1 + (x − 1)𝑥𝑛−2 + (x − 1)𝑥𝑛−3 +⋯+ (x − 1)𝑥𝑘 + 𝑥𝑘 = (𝑥 − 1)∑𝑥𝑖
𝑛−1

𝑖=𝑘

+ 𝑥𝑘 ,   

that is, 𝑥𝑛 = (𝑥 − 1)∑𝑥𝑖
𝑛−1

𝑖=𝑘

+ 𝑥𝑘 , where 𝑘 ≤ 𝑛 and 𝑘, 𝑛 ∈ 𝑁.  Now,we can conclude that  

∑𝑥𝑖
𝑛−1

𝑖=𝑘

=
𝑥𝑛 − 𝑥𝑘

𝑥 − 1
 𝑂𝑅 ∑𝑥𝑖

𝑛

𝑖=𝑘

=
𝑥𝑛+1 − 𝑥𝑘

𝑥 − 1
  𝑂𝑅 ∑𝑥𝑖

𝑛

𝑖=0

=
𝑥𝑛+1 − 1

𝑥 − 1
. 

 

For example,  

3𝑛 = 3𝑛−1 + 3𝑛−1 + 3𝑛−1 = (3 − 1)3𝑛−1 + 3𝑛−1 = (3 − 1)3𝑛−1 + (3 − 1)3𝑛−2 + 3𝑛−2 

⟹ 3𝑛 = (3 − 1)3𝑛−1 + (3 − 1)3𝑛−2 + (3 − 1)3𝑛−3 +⋯+ (3 − 1)3𝑘 + 3𝑘 

⟹ 3𝑛 = (3 − 1)∑3𝑘
𝑛−1

𝑖=𝑘

+ 3𝑘 ⟹∑3𝑘
𝑛−1

𝑖=𝑘

=
3𝑛 − 3𝑘

3 − 1
⟹∑3𝑘

𝑛−1

𝑖=0

=
3𝑛 − 1

2
. 
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If x is any number, then we can develop the geometric series as follows: 

𝑥𝑛 = (x −  1) 𝑥𝑛−1+𝑥𝑛−1 ⟹ (x − 1)𝑥𝑛−1 + (x − 1)𝑥𝑛−2 +⋯+ (x − 1)𝑥𝑘 + 𝑥𝑘 

 

⟹ 𝑥𝑛 = (𝑥 − 1)∑𝑥𝑖
𝑛−1

𝑖=𝑘

+ 𝑥𝑘 ⟹∑𝑥𝑖
𝑛−1

𝑖=𝑘

=
𝑥𝑛 − 𝑥𝑘

𝑥 − 1
⟹∑𝑥𝑖

𝑛−1

𝑖=0

=
𝑥𝑛 − 1

𝑥 − 1
. 

For example, 

(9.05)𝑛 = (9.05 − 1)(9.05)𝑛−1+(9.05)𝑛−1 ⟹∑(9.05)𝑖
𝑛−1

𝑖=𝑘

=
(9.05)𝑛 − (9.05)𝑘

(9.05 − 1)
. 

 

3. Conclusion  

In this article, the summation of geometric series is computed in an innovative way. This 

computing technique for the sum of geometric series can be useful for researchers working in 

science, engineering, management, and medicine [8].       
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