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Abstract: This paper presents a theorem on binomial coefficients. This theorem states that sum
of the summations of binomial expansions is equal to the sum of a geometric series with the
exponents of two.
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1. Introduction

Combinatorics consisting of both combination and permutation plays a vital role in computing,
computational science, and management. The computational science is a rapidly growing
interdisciplinary area where combinatorics, science, engineering, mathematics, computation, and
collaboration use advance computing capabilities to meet today’s challenges and solve the most
complex real life problems.

The factorial or factorial function of a nonnegative integer n, denoted by n!, is the product of all
positive integers less than or equal to n.

LetN={0,1, 2,3,....,} bethe set of natural umbers including zero element.
n n!

The binomial coefficient denotes that ( ) =—— wheren,r €N.
r rl(n—r)!

2. Binomial Theorem

Theoremz Z +2(2)+Z )+ +Z )=2r1 -1,

The blnomlal theorem states that sum of the summations of blnomlal expansions is equal to the
sum of a geometrlc series W|th exponents of two [1-3].
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Similarly, we can continue this process upto n such that Z (l) = 2"

i=0
When making the summation on both sides, we get
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where Z 2t = -1 - = 2"*1 — 1 is the geometric sereis with exponents of two [1,2].
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Hence, theorem is proved.
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wherek <n&k,n €N.

Proof: The sum of a geometric series with exponents of 2 is given below:
n

Zzi — 2n+1 _2k
1

k+ k+2 n n
ThenE(’f%Z("“) 2 (T 2 (1) =22
K i=0 K41 i=0 42 i=0 i=0 i=k

Therefore, Z(I:)+ (k';l)+2(k'l_'2)+...+zn:(7z) — on+l _ ok
i=0
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3. Conclusion

In this article, theorem and lemma on binomial expansions and geometric series have been built
using binomial coefficients. These combinatorial results can be useful for researchers who are
working in science, engineering, management, and medicine [4].
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