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Abstract 

Indian ancient mathematics has played a significant role in shaping modern mathematical 

concepts. Indian ancient mathematics, deeply rooted in Vedic and classical traditions, has 

significantly contributed to global mathematical knowledge. Concepts such as zero, the decimal 

system, and algebra originated in India and continue to shape modern mathematics. From the 

invention of zero to sophisticated algebraic methods, Indian mathematicians like Aryabhata, 

Brahmagupta, and Bhaskaracharya have made profound contributions. This paper explores the 

rich legacy of Indian mathematics and examines its potential applications in modern and future 

technological advancements,contributions and investigates their applications in contemporary and 

future scientific advancementsincluding artificial intelligence, cryptography, computational 

sciences, and space exploration. 

Introduction 

Mathematics in ancient India was highly advanced and deeply integrated into fields like astronomy, 

architecture, and philosophy. Mathematics has played a pivotal role in India's intellectual and scientific 

history. From the Sulba Sutras to the works of Aryabhata, Brahmagupta, and Bhaskaracharya, Indian 

mathematicians have pioneered groundbreaking concepts. This paper highlights these contributions and 

investigates their applications in contemporary and future scientific advancements. Ancient scholars 

developed numerical systems, algebraic principles, and trigonometric concepts that laid the foundation 

for contemporary mathematical theories. This paper seeks to highlight these contributions and their 

future implications. 

Mathematics in ancient India was highly advanced and deeply integrated into fields like astronomy, 

architecture, and philosophy. Ancient scholars developed numerical systems, algebraic principles, and 

trigonometric concepts that laid the foundation for contemporary mathematical theories.  

Contributions of Indian Ancient Mathematics 

The Concept of Zero and the Decimal System 

The concept of zero as a numeral was formalized by Brahmagupta (7th century CE), revolutionizing 

arithmetic and algebra. The decimal system, which originated in India, forms the foundation of modern 

computation and numerical analysis. 
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Algebra and Equations 

Ancient Indian texts, such as Bhaskara II's "Bijaganita," discuss algebraic principles, quadratic 

equations, and indeterminate equations, laying the groundwork for modern algebra. 

Geometry and Trigonometry 

The Sulba Sutras, dating back to 800 BCE, provide insights into geometric constructions and 

Pythagorean triples. Aryabhata introduced trigonometric functions, including sine (jya) and cosine 

(kotijya), which remain fundamental in engineering and physics. 

Indian ancient mathematics 

Indian ancient mathematics, particularly contributions from Vedic mathematics and scholars like 

Aryabhata, Brahmagupta, and Bhaskara, has played a significant role in shaping modern mathematical 

concepts including algebra, arithmetic, trigonometry, and calculus. Some mathematical equation inspired 

by Indian ancient mathematics, with its potential applications in the future 

Generalized Brahmagupta’s Quadratic Identity 

(a2+nb2)(c2+nd2)=(ac−nbd)2+n(ad+bc)2 

Origin 

This equation is derived from Brahmagupta’s identity, a fundamental result in number 

theory.Brahmagupta (598–668 CE) contributed extensively to algebra and solutions of quadratic 

equations. 

Baudhayan Theorem (Precursor to Pythagoras' Theorem) 

c2= a2 + b2 

Baudhayan (800 BCE) provided a geometric proof for right-angled triangles, which later became known 

as Pythagoras' theorem. 

Aryabhata’s Approximation of Pi (π): Aryabhata (499 CE) approximated π as: 

π≈
62832

20000
= 3.1416  

which is remarkably close to the modern value. 

Brahmagupta’s Formula for Cyclic Quadrilaterals 

Brahmagupta (7th century CE) gave a formula for the area of a cyclic quadrilateral: 

A=√(s − a)(s − b)(s − c)(s − d) 

where s = 
𝑎+𝑏+𝑐+𝑑

2
is the semi perimeter. 

Future Applications of Indian Ancient Mathematics in Modern and Future Technologies 
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Future Research and Development 

The integration of ancient Indian mathematical concepts with cutting-edge technologies can lead to 

breakthroughs in quantum computing, big data analytics, and sustainable engineering solutions. Future 

research should focus on digitizing and analysing ancient manuscripts to uncover more mathematical 

wisdom. 

Computational Mathematics  

The computational methods derived from Indian ancient texts can improve numerical simulations in 

physics, chemistry, and engineering. 

Quantum Computing 

Concepts like Vedic mathematics’ rapid calculation techniques may influence quantum algorithms, 

improving computational efficiency in quantum systems.The number theory concepts of ancient Indian 

mathematics can be applied in cryptography and quantum algorithms.This identity is useful in number 

theory and can help in optimizing algorithms for cryptographic security in quantum computing. 

Blockchain, Cryptography & Cybersecurity 

Concepts of continued fractions and modular arithmetic from Indian mathematics can enhance secure 

encryption methods.Modern encryption techniques rely on number theory, and Brahmagupta’s identity 

can be used in factorization-based encryption.The number theories and encryption techniques rooted in 

Vedic mathematics can be adapted for modern cryptographic algorithms.The development of number 

theory and modular arithmetic in Indian mathematics has applications in cryptography, enhancing data 

security in digital communications and blockchain technologies. 

Astronomy & Space Exploration 

Ancient Indian trigonometric techniques can improve celestial navigation and space mission 

calculations.The astronomical calculations of Indian mathematicians provide foundational knowledge 

that can aid in space research and orbital mechanics. Ancient Indian trigonometry and algebra play a role 

in orbital mechanics and space navigation, benefiting future Mars and Moon missions. Ancient 

astronomical calculations by Indian mathematicians can assist in modern space research, particularly in 

celestial mechanics and orbital predictions. 

Artificial Intelligence and Machine Learning 

Ancient algorithmic approaches can inspire new models for machine learning, particularly in pattern 

recognition and optimization techniques. The algorithmic approaches in ancient Indian mathematics, 

such as recursive calculations and algebraic formulations, can contribute to AI advancements, 

particularly in optimization and data structures.Advanced matrix transformations using such identities 

can improve AI algorithms and neural network optimizations.Sanskrit grammar, which follows Panini’s 

rules similar to formal mathematical logic, can help in natural language processing. 

 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com   ●   Email: editor@ijfmr.com 

 

IJFMR250341220 Volume 7, Issue 3, May-June 2025 4 

 

Conclusion  

The legacy of Indian ancient mathematics continues to inspire modern scientific advancements. By 

integrating ancient methodologies with contemporary technology, we can develop innovative solutions 

in AI, cryptography, and quantum computing. Future research should focus on further exploring these 

connections to maximize their potential impact. 

The wisdom of the past will shape innovations of the future. Indian ancient mathematics is not just a 

historical artifact but a dynamic field with contemporary and future relevance. By exploring its 

principles and methodologies, we can enhance modern mathematical applications and innovate for the 

future. 
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