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Nowadays, the growing complexity of computational modelling demands the simplicity of mathematical equations for solving today's scientific problems and challenges. This paper presents the differential and integral equations based on the Annamalai's binomial expansion.

The following binomial expansion uses Annamalai's binomial coefficient and identity [START_REF] Annamalai | Computational modelling for the formation of geometric series using Annamalai computing method[END_REF][START_REF] Annamalai | Annamalai's Computing Model for Algorithmic Geometric Series and its Mathematical Structures[END_REF][START_REF] Annamalai | A Model of Iterative Computations for Recursive Summability[END_REF][START_REF] Annamalai | Optimized Computing Technique for Combination in Combinatorics[END_REF][START_REF] Annamalai | Novel Computing Technique in Combinatorics[END_REF][START_REF] Annamalai | Sum of Geometric Series with Negative Exponents[END_REF][START_REF] Annamalai | Comparison between Optimized and Traditional Combinations of Combinatorics[END_REF][START_REF] Annamalai | Novel Binomial Series and its Summations[END_REF][START_REF] Annamalai | Annamalai's Binomial Identity and Theorem[END_REF]. where 𝑉 𝑟 𝑛 = (𝑟 + 1)(𝑟 + 2)(𝑟 + 3) ⋯ (𝑟 + 𝑛) 𝑛! .

∑ 𝑉 𝑟

Differentiation:

a + ax + a𝑥 2 + 𝑎𝑥 3 + ⋯ + 𝑎𝑥 𝑛 is a geometric series, which is used in the effective medicine dosage [START_REF] Annamalai | Application of Exponential Decay and Geometric Series in Effective Medicine[END_REF].

Let y = 1 + x + 𝑥 2 + 𝑥 3 + ⋯ + 𝑥 𝑛 = ∑ 𝑉 𝑖 0 𝑥 𝑖 𝑛 𝑖=0
, where

𝑉 𝑛 0 = 𝑉 0 𝑛 -1 & 𝑉 0 0 = 1.
Differentiation of y is as follows:

1 1! 𝑑𝑦 𝑑𝑥 = ∑ 𝑉 𝑖 1 𝑥 𝑖 ; 𝑛-1 𝑖=0 1 2! 𝑑 2 𝑦 𝑑𝑥 2 = ∑ 𝑉 𝑖 2 𝑥 𝑖 ; 𝑛-2 𝑖=0 … ; 1 𝑝! 𝑑 𝑝 𝑦 𝑑𝑥 𝑝 = ∑ 𝑉 𝑖 𝑝 𝑥 𝑖 𝑛-𝑝 𝑖=0 ,
where 𝑝 ∈ 𝑁 = {1, 2, 3, ⋯ }.

Integration:

The following equations are Annamalai's binomial expansions [START_REF] Annamalai | Computational modelling for the formation of geometric series using Annamalai computing method[END_REF][START_REF] Annamalai | Annamalai's Computing Model for Algorithmic Geometric Series and its Mathematical Structures[END_REF][START_REF] Annamalai | A Model of Iterative Computations for Recursive Summability[END_REF][START_REF] Annamalai | Optimized Computing Technique for Combination in Combinatorics[END_REF][START_REF] Annamalai | Novel Computing Technique in Combinatorics[END_REF][START_REF] Annamalai | Sum of Geometric Series with Negative Exponents[END_REF][START_REF] Annamalai | Comparison between Optimized and Traditional Combinations of Combinatorics[END_REF][START_REF] Annamalai | Novel Binomial Series and its Summations[END_REF][START_REF] Annamalai | Annamalai's Binomial Identity and Theorem[END_REF].

∑ 𝑉 𝑖 𝑝 𝑥 𝑖 𝑛 𝑖=0 = 1 + (𝑝 + 1) 1! 𝑥 + (𝑝 + 1)(𝑝 + 2) 2! 𝑥 2 + ⋯ + (𝑛 + 1)(𝑛 + 2) … (𝑛 + 𝑝) 𝑝! 𝑥 𝑛 . ∑ 𝑉 𝑖 𝑝+1 𝑥 𝑖 𝑛-1 𝑖=0 = 1 + (𝑝 + 2) 1! 𝑥 + (𝑝 + 2)(𝑝 + 3) 2! 𝑥 2 + ⋯ + 𝑛(𝑛 + 1)(𝑛 + 2) … (𝑛 + 𝑝) (𝑝 + 1)! 𝑥 𝑛-1 .
Prove that following integral equation and its results using the above-mentioned Annamalai's binomial expansions [START_REF] Annamalai | Computational modelling for the formation of geometric series using Annamalai computing method[END_REF][START_REF] Annamalai | Annamalai's Computing Model for Algorithmic Geometric Series and its Mathematical Structures[END_REF][START_REF] Annamalai | A Model of Iterative Computations for Recursive Summability[END_REF][START_REF] Annamalai | Optimized Computing Technique for Combination in Combinatorics[END_REF][START_REF] Annamalai | Novel Computing Technique in Combinatorics[END_REF][START_REF] Annamalai | Sum of Geometric Series with Negative Exponents[END_REF][START_REF] Annamalai | Comparison between Optimized and Traditional Combinations of Combinatorics[END_REF][START_REF] Annamalai | Novel Binomial Series and its Summations[END_REF][START_REF] Annamalai | Annamalai's Binomial Identity and Theorem[END_REF]:

(𝑝 + 1) ∫ ∑ 𝑉 𝑖 𝑝+1 𝑥 𝑖 𝑛-1 𝑖=0 𝑑𝑥 + 𝐶 = (𝑝 + 1) ∫ ∑ 𝑉 𝑖 𝑝+1 𝑥 𝑖 𝑛-1 𝑖=0 𝑑𝑥 + 1 = ∑ 𝑉 𝑖 𝑝 𝑥 𝑖 , 𝑛 𝑖=0
where C=1 and C is a constant of Integration.

Proof: The integration of Annamalai's binomial expansion [START_REF] Annamalai | Computational modelling for the formation of geometric series using Annamalai computing method[END_REF][START_REF] Annamalai | Annamalai's Computing Model for Algorithmic Geometric Series and its Mathematical Structures[END_REF][START_REF] Annamalai | A Model of Iterative Computations for Recursive Summability[END_REF][START_REF] Annamalai | Optimized Computing Technique for Combination in Combinatorics[END_REF][START_REF] Annamalai | Novel Computing Technique in Combinatorics[END_REF][START_REF] Annamalai | Sum of Geometric Series with Negative Exponents[END_REF][START_REF] Annamalai | Comparison between Optimized and Traditional Combinations of Combinatorics[END_REF][START_REF] Annamalai | Novel Binomial Series and its Summations[END_REF][START_REF] Annamalai | Annamalai's Binomial Identity and Theorem[END_REF] 

  𝑘, 𝑛, 𝑟 ∈ 𝑁 = {1, 2, 3, ⋯ }), where 𝑉 𝑟-𝑘 𝑛 = (𝑟 -𝑘 + 1)(𝑟 -𝑘 + 2)(𝑟 -𝑘 + 3) ⋯ (𝑟 -𝑘 + 𝑛)