
                                                               Advances in Multidisciplinary Research and Innovation                                                 page no: 290 

Published in August 2026 by Deep Science Publishing (USA | UK | India | Turkey) 

ISBN: 978-93-7185-118-3 | E-ISBN: 978-93-7185-110-7 | DOI: https://doi.org/10.70593/978-93-7185-110-7 

Published on 16/08/2026. Edited by: Dr. Sisir Kumar Rajbongshi | Dr. Kshirod Sarmah | Dr. Rajdeep Ghosh | Dharmeswar Tarang 

Department of Computer Science, Pandit Deendayal Upadhyaya Adarsha Mahavidyalaya, Amjonga, Goalpara, Assam-783124, India 

Chapter 34: An in-depth examination of the Indian mathematical knowledge system 

 

A.Y. Shaikh* 

*Department of Mathematics, Indira Gandhi Mahavidyalaya, Ralegaon-445402. (M.S.). India. 

shaikh_2324ay@yahoo.com 

 

Abstract 

One of the world's oldest and most extensive mathematical knowledge systems is that of India. This 

article explores the philosophical foundations, significant achievements, and historical evolution of 

Indian mathematics. The works of ancient Indian mathematicians, the dissemination of mathematical 

knowledge, and its impact on mathematics worldwide are all examined. The study also looks at the 

Indian tradition's teaching methods and how mathematics is integrated with other subjects. This 

thorough examination of the Indian mathematical knowledge system, which includes more than 30 

references, aims to offer a thorough examination of its philosophical underpinnings, noteworthy 

achievements, and historical development. The essay seeks to clarify the writings of ancient Indian 

mathematicians, the ways in which information is disseminated, and the profound influence of Indian 

mathematics on mathematical philosophy worldwide. It also aims to provide readers a comprehensive 

grasp of this age-old mathematical system by examining the distinctive teaching strategies and 

multidisciplinary approach to mathematics within the Indian tradition. 
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1. Introduction 

 

The larger metaphysical and cosmological ideas that dominated ancient Indian philosophy were 

intricately entwined with the intellectual underpinnings of Indian mathematics. For example, the concept 

of infinity was a reflection of the limitless nature of the universe as seen in Hindu philosophy rather than 

just a mathematical abstraction. Likewise, the philosophical notion of "shunya," or emptiness, served as 

the foundation for the concept of zero, which transformed numerical systems. A holistic approach to 

knowledge was promoted by this blending of mathematical and philosophical ideas, where mathematics 

was viewed as an essential component of comprehending the cosmos rather than as a separate field. 

Ancient India's wide-ranging and varied practical uses of mathematics show the adaptability and 

sophistication of Indian mathematical understanding. In astronomy, precise calendars and predictions of 

astronomical events were made using intricate computations. Architectural wonders such as stepwells 

and temples demonstrated the use of exact dimensions and geometric concepts. Advanced accounting and 

computation systems in commerce made trading and economic activity easier. In addition to advancing 

theoretical understanding, this multidisciplinary approach to mathematics made a substantial contribution 

to many facets of daily life and the advancement of society. This mathematical understanding was 

preserved and passed down through the generations, guaranteeing its continuity and development over 

time, thanks in large part to the techniques of knowledge transmission, especially the oral traditions and 

the Gurushishya lineage. 
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2. The Evolution of Indian Mathematics Throughout History  

Time of The Vedas (1500–500 Bce) 

 

The Vedic era is when the earliest indications of mathematical work in India may be found. Geometric 

concepts found in the Vedas, especially the Śulba Sūtras, are applied while building altars and fire pits. 

The Pythagorean theorem, the idea of irrational numbers, and fundamental geometric shapes are all 

understood in these writings.  

 

Principal Contributions:  

 

Śulba Sūtras: These writings, which are credited to academics such as Baudhayana, Apastamba, and 

Katyayana, offer guidelines for building altars of different sizes and designs. They consist of the 

Pythagorean theorem and square root approximations.  

 

System of Numbers:  

An early comprehension of big numbers and the idea of infinity is also revealed in the Vedic literature.  

 

Period of Classical Times (500 BCE–1200 CE)  

Both important mathematical works and sophisticated mathematical ideas emerged during the ancient 

era. The contributions of mathematicians such as Aryabhata, Brahmagupta, Bhaskara II, and others 

define this age.  

 

Principal Contributions:  

The Aryabhatiya, written by Aryabhata (476–550 CE), is a foundational work that addresses astronomy, 

algebra, trigonometry, and mathematics. Trigonometric functions like sine and cosine, the decimal 

system, and the idea of zero were all introduced by him .  

 

Between 598 And 668 Ce, Brahmagupta:  

Brahmagupta gave guidelines for arithmetic procedures using zero and negative numbers in his book 

Brahmasphutasiddhanta. Additionally, he made important contributions to algebra, such as solving 

quadratic  

 

Indian Mathematics' Philosophical Foundations  

The intellectual and spiritual traditions are intricately entwined with Indian mathematics. For example, 

the idea of zero is not only a mathematical invention but also a philosophical concept that stands for the 

infinite or the void. 

 Important Philosophical Ideas:  

 

ŚŪNYA (ZERO): In Indian mathematics, the idea of zero as a number and a placeholder is fundamental. 

It embodies the philosophical concept of the void, or emptiness, which is essential to Indian philosophy.  
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INFINITY: The idea of infinity was investigated by Indian mathematicians and philosophers, both in 

relation to big numbers and the limitless character of the cosmos. 

  

UNITY IN DIVERSITY: The Indian approach to mathematics frequently highlights how other 

disciplines, including architecture, music, and astronomy, are interconnected. 

 

3. Indian Mathematics Pedagogical Approaches  

 

The emphasis of mathematics education in India is on practical application, visualization, and intuition. 

Older  Indian literature sometimes use lyrical lyrics and real-world issues to illustrate mathematical ideas, 

which makes them interesting and approachable. 

 

Important Pedagogical Elements: 

 

ORAL TRADITION: Memorization and recitation were key components of mathematical knowledge 

that was frequently passed down orally. 

 

VISUALIZATION: To clarify difficult ideas, Indian mathematicians employed geometric diagrams and 

other visual aids. 

 

PRACTICAL APPLICATION: The use of mathematics in everyday life, astronomy, and architecture 

was discussed in class.  

 

COMBINING DIFFERENT DISCIPLINES  

 

Indian mathematics is closely related to other disciplines like astronomy, music, and architecture rather 

than existing as a separate field. Math and its allied subjects were enhanced by this multidisciplinary 

approach.  

 

IMPORTANT INTEGRATIONS:  

 

ASTRONOMY: The creation of planetary models and the computation of eclipses are just two examples 

of the important contributions Indian mathematicians have made to astronomy.  

 

MUSIC: Ancient Indian literature such as the Nātya Śāstra demonstrate the mathematical study of 

musical scales and rhythms.  

 

ARCHITECTURE: Temples and other constructions were designed using the concepts of geometry and 

proportion. 

4. Final Results:  

A wide range of ideas, approaches, and inventions spanning several millennia are included in the Indian 

mathematical knowledge system. Indian mathematicians made important discoveries that transformed the 
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subject, from the creation of the decimal system and the idea of zero to sophisticated trigonometry and 

algebra. The holistic approach to knowledge in ancient Indian culture was reflected in these 

contributions, which were not isolated accomplishments but rather intricately entwined with linguistic, 

philosophical, and astronomical research. Indian mathematics has a rich history that goes well beyond its 

historical relevance. Its impact can be seen in contemporary mathematical methods, teaching strategies, 

and even how we think about numbers and mathematical relationships. Globally, mathematics pedagogy 

has been influenced by the focus on real-world applications in addition to theoretical investigations. 

Furthermore, the emphasis placed by the Indian mathematical heritage on pattern detection, 

generalization, and proof methodologies is still applicable to modern mathematical study and approaches 

to problem-solving. Exploring the complexities of Indian mathematical knowledge further reveals not 

just a fascinating historical account but also a wellspring of ideas for tackling contemporary 

mathematical problems and encouraging creative thinking in the discipline. 
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