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Introduction

The author of this article introduces an innovative binomial coefficient [START_REF] Annamalai | Annamalai's Binomial Identity and Theorem[END_REF][START_REF] Annamalai | My New Idea for Optimized Combinatorial Techniques[END_REF][START_REF] Annamalai | Computation for the Summation of Integers and Geometric Progression of Powers of Two[END_REF] along with a traditional binomial coefficient. The innovative binomial coefficient is shown below:

𝑉 𝑟 𝑛 = (𝑟 + 1)(𝑟 + 2)(𝑟 + 3) ⋯ (𝑟 + 𝑛) 𝑛! , (𝑛 ≥ 1, 𝑟 ≥ 0 & 𝑛, 𝑟 ∈ 𝑁 = {0,1,2,3, ⋯ }). Traditional binomial coefficient: ( 𝑛 𝑟 ) = 𝑛𝐶𝑟 = 𝑛! 𝑟! (𝑛 -𝑟)!
, where 𝑛, 𝑟 ∈ 𝑁.

Let us compare the innovative binomial coefficient 𝑉 𝑥 𝑦 with the traditional binomial coefficient as follows:

Let 𝑧 = 𝑥 + 𝑦. Then, 𝑧𝐶 𝑥 = 𝑧! 𝑥! 𝑦! . Here, 𝑉 𝑥 𝑦 = 𝑉 𝑦 𝑥 ⟹ 𝑧𝐶 𝑥 = 𝑧𝐶 𝑦 , (𝑥, 𝑦, 𝑧 ∈ 𝑁).

For example, 𝑉 3 5 = 𝑉 5 3 = (5 + 3)𝐶 3 = (5 + 3)𝐶 5 = 56.

Also, 𝑉 𝑛 0 = 𝑉 0 𝑛 = 𝑛𝐶 0 = 𝑛𝐶 𝑛 = 𝑛! 𝑛! 0! = 1 𝑎𝑛𝑑 𝑉 0 0 = 0𝐶 0 = 0! 0! = 1(∵ 0! = 1).

Computation of Binomial Expansions and Geometric Series

In this section, the author of this article provides a theorem based on binomial expansions and geometric series [START_REF] Annamalai | A novel computational technique for the geometric progression of powers of two[END_REF][START_REF] Annamalai | Extension of ACM for Computing the Geometric Progression[END_REF][START_REF] Annamalai | A Novel Approach to ACM-Geometric Progression[END_REF][START_REF] Annamalai | Computational Modelling for the Formation of Geometric Series using Annamalai Computing Method[END_REF][START_REF] Annamalai | Summations of Single Terms and Successive Terms of Geometric Series[END_REF][START_REF] Annamalai | Sum of Geometric Series with Negative Exponents[END_REF][START_REF] Annamalai | Computation of Geometric Series in Different Ways[END_REF][START_REF] Annamalai | Numerical Computational Method for Computation of Binomial Expansions and Geometric Series[END_REF][START_REF] Annamalai | Algorithmic and Numerical Techniques for Computation of Binomial and Geometric Series[END_REF][START_REF] Annamalai | A Binomial Expansion equal to Multiple of 2 with Non-Negative Exponents[END_REF].

Theorem ∶ ∑ 𝑖 × 𝑉 𝑖 1-𝑖 1 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 2 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 3 𝑖=1 + ⋯ + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 𝑛 𝑖=1 = (𝑛 -1)2 𝑛 + 1.
Proof. Let us find the value of each binomial expansion in the binomial theorem step by step.

𝑆𝑡𝑒𝑝 1: 1 × 𝑉 1 0 = 1 ⟹ ∑ 𝑖 × 𝑉 𝑖 1-𝑖 1 𝑖=1 = 1 = 1 × 2 0 , (∵ 𝑉 𝑛 0 = 𝑉 0 𝑛 = 1 & 𝑛 = 0, 1, 2,3, ⋯ ). 𝑆𝑡𝑒𝑝 2: ∑ 𝑖 × 𝑉 𝑖 1-𝑖 2 𝑖=1 = 1 × 𝑉 1 1 + 2 × 𝑉 2 0 = 2 + 2 = 4 = 2 × 2 1 . 𝑆𝑡𝑒𝑝 3: ∑ 𝑖 × 𝑉 𝑖 1-𝑖 3 𝑖=1 = 1 × 𝑉 1 2 + 2 × 𝑉 2 1 + 3 × 𝑉 3 0 = 3 + 6 + 3 = 12 = 3 × 2 2 . 𝑆𝑡𝑒𝑝 4: ∑ 𝑖 × 𝑉 𝑖 1-𝑖 4 𝑖=1 = 1 × 𝑉 1 3 + 2 × 𝑉 2 2 + 3 × 𝑉 3 1 + 4 × 𝑉 4 0 = 4 + 12 + 12 + 4 = 4 × 2 3 .
Similarly, we can continue the expressions up to "step n " such that ∑ 𝑖 × 𝑉 𝑖

𝑛-𝑖 𝑛 𝑖=0 = 𝑛2 𝑛-1 .
Now, by adding these expressions on both sides, it appears as follows:

∑ 𝑖 × 𝑉 𝑖 1-𝑖 1 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 2 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 3 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 4 𝑖=1 ⋯ + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 𝑛 𝑖=1 = ∑ 𝑖 × 2 𝑖-1 𝑛 𝑖=1 .
where ∑ 𝑖 × 2 𝑖 𝑛 𝑖=1 = (𝑛 -1)2 𝑛 + 1 is the geometric series of multiples of powers of two [START_REF] Annamalai | Computation for the Summation of Integers and Geometric Progression of Powers of Two[END_REF].

∴ ∑ 𝑖 × 𝑉 𝑖 1-𝑖 1 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 2 𝑖=1 + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 3 𝑖=1 + ⋯ + ∑ 𝑖 × 𝑉 𝑖 1-𝑖 𝑛 𝑖=1 = (𝑛 -1)2 𝑛 + 1.
Hence, theorem is proved.

Conclusion

This article presented a numerical computational technique for the summation of binomial expansions and geometric series of multiples of powers of two This technique and its results can be useful for researchers who are working in science, economics, engineering, management, and medicine [START_REF] Annamalai | Application of Exponential Decay and Geometric Series in Effective Medicine[END_REF].