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Abstract 

Indian mathematics has a rich and profound 

history, dating back to ancient times and 

significantly contributing to various fields of 

mathematical study. This paper explores the 

evolution of Indian mathematics from the 

Vedic period to the classical and medieval 

periods, highlighting key figures and their 

contributions. The paper also examines the 

influence of Indian mathematics on other 

cultures and its legacy in the modern world. 

By understanding the development and 

contributions of Indian mathematics, we gain 

insight into the broader history of 

mathematics and the interconnectedness of 

global intellectual traditions. 

Introduction 

Indian mathematics is an extensive and 

intricate tapestry woven over millennia, 

encompassing various schools of thought, 

significant discoveries, and profound 

contributions that have shaped global 

mathematical knowledge. The study of 

Indian mathematics is not just about 

understanding numbers and equations; it is 

about appreciating a cultural heritage that has 

profoundly influenced the way we understand 

the world. 

From the Vedic period, with its ritualistic 

needs driving early geometric explorations, 

to the sophisticated algebraic and 

astronomical contributions of classical and 

medieval scholars, Indian mathematics has 

consistently demonstrated a unique blend of 

practical and theoretical insights. This paper 

will take you on a journey through time, 

exploring the major periods and figures in 

Indian mathematics, understanding their 

contributions, and appreciating their lasting 

legacy. 

Vedic Mathematics 

Early Beginnings 

The earliest forms of Indian mathematics can 

be traced back to the Vedic period (circa 

1500 BCE to 500 BCE). The Vedas, 

particularly the Sulbasutras, are ancient texts 

that contain significant mathematical content. 

These texts were primarily composed for the 

purpose of constructing altars and performing 

rituals, which necessitated precise geometric 

and arithmetic calculations. 

Sulbasutras 

The Sulbasutras, a collection of texts 

providing rules for constructing altars, are 

among the earliest mathematical texts in the 

Indian tradition. They include instructions for 



International Journal of Combined Research & Development 
(IJCRD)eISSN:2321-225X;pISSN:2321-2241 Volume:8 ; Issue: 1; January-2019 

 

192 |  P a g e

www.ijcrd.com 
 
 

geometric constructions and approximations 

of irrational numbers. The most famous of 

these texts are attributed to scholars such as 

Baudhayana, Apastamba, and Katyayana. 

 

 

Geometric Constructions 

The Sulbasutras provide detailed instructions 

for constructing various geometric shapes 

and figures, such as squares, rectangles, and 

circles. These constructions were not merely 

theoretical; they had practical applications in 

the context of Vedic rituals. For example, the 

Baudhayana Sulbasutra describes a method 

for constructing a square with the same area 

as a given circle, effectively providing an 

early approximation of the value of pi. 

The Concept of Zero 

One of the most significant contributions of 

Indian mathematics, which can be traced 

back to the Vedic period, is the concept of 

zero. Initially used as a placeholder in the 

place-value system, zero eventually evolved 

into a number in its own right. This 

development was crucial for the advancement 

of mathematics, as it allowed for more 

complex calculations and the development of 

algebra. 

Classical Period 

Aryabhata (476-550 CE) 

Aryabhata is one of the most prominent 

figures in classical Indian mathematics. His 

work, the Aryabhatiya, covers a wide range 

of topics, including arithmetic, algebra, and 

astronomy. Aryabhata's contributions to 

mathematics were groundbreaking and had a 

lasting impact on the field. 

Aryabhatiya 

The Aryabhatiya is a comprehensive work 

that consists of 121 verses, divided into four 

sections: Gitikapada (Song of the Planets), 

Ganitapada (Mathematics), Kalakriyapada 

(Time Calculations), and Golapada (Sphere). 

This text showcases Aryabhata's profound 

understanding of mathematics and 

astronomy. 

Contributions to Trigonometry 

One of Aryabhata's significant contributions 

was the introduction of the sine function (jya 

in Sanskrit). He provided a table of sine 

values, which facilitated the calculation of 

various astronomical phenomena. 

Aryabhata's work on trigonometry laid the 

foundation for further developments in the 

field, both in India and elsewhere. 

Approximation of Pi 

Aryabhata approximated the value of pi (π) 

as 3.1416, which is remarkably close to the 

actual value. His method for approximating 

pi involved inscribing and circumscribing 

polygons around a circle, a technique that 

demonstrates his sophisticated understanding 

of geometry. 

Brahmagupta (598-668 CE) 

Brahmagupta was another towering figure in 

classical Indian mathematics. His work, the 

Brahmasphutasiddhanta, is a significant text 

that covers a wide range of mathematical and 

astronomical topics. Brahmagupta's 
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contributions to mathematics were profound 

and had a lasting impact on the field. 

Brahmasphutasiddhanta 

The Brahmasphutasiddhanta is a 

comprehensive text that covers arithmetic, 

algebra, and astronomy. It is divided into 

several chapters, each dealing with a specific 

aspect of mathematics or astronomy. 

Arithmetic and Algebra 

Brahmagupta made significant contributions 

to the field of arithmetic and algebra. He 

introduced rules for arithmetic operations 

involving zero and negative numbers, a 

revolutionary concept at the time. 

Brahmagupta also provided solutions to 

quadratic equations and discussed methods 

for solving indeterminate equations. 

Contributions to Astronomy 

Brahmagupta's work in astronomy was 

equally significant. He developed methods 

for calculating the positions of planets and 

the timing of eclipses. His work on 

astronomy was influential and laid the 

groundwork for further developments in the 

field. 

Bhaskara II (1114-1185 CE) 

Bhaskara II, also known as Bhaskara the 

Learned, was a prominent mathematician and 

astronomer during the medieval period of 

Indian mathematics. His works, the 

Siddhanta Shiromani and the Lilavati, are 

among the most significant texts in Indian 

mathematical literature. 

Siddhanta Shiromani 

The Siddhanta Shiromani is a comprehensive 

work that covers a wide range of topics in 

mathematics and astronomy. It is divided into 

four parts: Lilavati (Arithmetic), Bijaganita 

(Algebra), Goladhyaya (Sphere), and 

Grahaganita (Mathematics of the Planets). 

Lilavati 

The Lilavati is a work on arithmetic that 

covers a wide range of topics, including 

arithmetic operations, fractions, and 

equations. Bhaskara II's explanations and 

examples are known for their clarity and 

precision. The Lilavati remains a popular text 

and is still studied by students of 

mathematics in India. 

Bijaganita 

The Bijaganita is a work on algebra that 

covers topics such as quadratic equations, 

indeterminate equations, and the properties of 

numbers. Bhaskara II's contributions to 

algebra were significant and laid the 

foundation for further developments in the 

field. 

Influence and Legacy 

Transmission of Knowledge 

Indian mathematics had a profound influence 

on the mathematical developments in the 

Islamic world and Europe. The transmission 

of mathematical knowledge through trade 

and scholarly exchanges during the medieval 

period facilitated the spread of Indian 

mathematical concepts. The decimal place-

value system, including the concept of zero, 

was a critical contribution that revolutionized 

mathematics globally. 
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Influence on Islamic Mathematics 

Indian mathematics had a significant 

influence on the development of mathematics 

in the Islamic world. Scholars such as Al-

Khwarizmi and Al-Biruni were familiar with 

Indian mathematical works and incorporated 

Indian concepts into their own writings. Al-

Khwarizmi's work on algebra, for example, 

was heavily influenced by Indian 

mathematics, and his book "Al-Kitab al-

Mukhtasar fi Hisab al-Jabr wal-Muqabala" 

(The Compendious Book on Calculation by 

Completion and Balancing) introduced the 

term "algebra" to the world. 

Influence on European Mathematics 

The influence of Indian mathematics 

extended to Europe as well. The introduction 

of the decimal place-value system, including 

the concept of zero, had a profound impact 

on European mathematics. The works of 

Indian mathematicians such as Aryabhata and 

Brahmagupta were translated into Arabic and 

later into Latin, making them accessible to 

European scholars. The spread of Indian 

mathematical knowledge contributed to the 

development of modern mathematics in 

Europe. 

Modern Legacy 

The legacy of Indian mathematics continues 

to be felt in the modern world. The 

contributions of Indian mathematicians laid 

the foundation for many modern 

mathematical concepts and techniques. The 

development of the decimal place-value 

system, the concept of zero, and 

advancements in algebra and trigonometry 

are just a few examples of how Indian 

mathematics has shaped the field. 

Contemporary Indian Mathematicians 

Indian mathematicians continue to make 

significant contributions to the field of 

mathematics. Scholars such as Srinivasa 

Ramanujan, who made groundbreaking 

discoveries in number theory, and Harish-

Chandra, who made significant contributions 

to representation theory, have left an 

indelible mark on the field. The work of 

contemporary Indian mathematicians 

continues to build on the rich legacy of their 

predecessors. 

Detailed Analysis and Further Discussions 

Sulbasutras and Their Mathematical 

Insights 

The Sulbasutras not only provided practical 

geometric constructions but also introduced 

sophisticated mathematical concepts. The 

Baudhayana Sulbasutra, for example, 

contains a statement of the Pythagorean 

theorem, centuries before Pythagoras. The 

text describes how to create a square equal in 

area to a given rectangle, which implicitly 

involves an understanding of the theorem. 

Additionally, the Sulbasutras provided 

methods for constructing altars of various 

shapes, such as squares, rectangles, and 

trapezoids, demonstrating an early 

understanding of geometric principles. These 

texts also included approximations for the 

square root of 2, showcasing an advanced 

grasp of irrational numbers. 

Aryabhata's Contributions in Detail 

Aryabhata's work in the Aryabhatiya extends 

beyond trigonometry and approximations of 

pi. His contributions to algebra include 
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solving linear and quadratic equations and 

working with indeterminate equations. 

Aryabhata also made significant advances in 

astronomy, including the calculation of the 

Earth's circumference and the explanation of 

lunar and solar eclipses based on the 

positions of the sun, moon, and Earth. 

Brahmagupta's Advanced Algebra 

Brahmagupta's Brahmasphutasiddhanta 

contains several chapters dedicated to 

algebra. He introduced operations with zero 

and negative numbers, which was a 

revolutionary concept at the time. 

Brahmagupta's work on quadratic equations 

included methods for finding both positive 

and negative roots. His contributions to 

number theory included the identification of 

properties of perfect squares and the 

development of algorithms for solving linear 

Diophantine equations. 

Bhaskara II's Mathematical Innovations 

Bhaskara II's work in the Lilavati and 

Bijaganita showcased his advanced 

understanding of mathematics. The Lilavati 

contains problems and solutions related to 

arithmetic, geometry, and combinatorics, 

often presented in poetic form. The 

Bijaganita is an algebraic text that includes 

methods for solving polynomial equations 

and systems of linear equations. Bhaskara II 

also made significant contributions to 

calculus, including concepts related to 

differentiation and the derivative of a 

function. 

Comparative Analysis with Other 

Mathematical Traditions 

Comparison with Greek Mathematics 

While Greek mathematics is often credited 

with the foundation of geometry, Indian 

mathematics contributed significantly to 

algebra and arithmetic. Greek 

mathematicians like Euclid focused on 

geometric constructions and proofs, whereas 

Indian mathematicians like Aryabhata and 

Brahmagupta developed sophisticated 

methods for solving algebraic equations. 

Influence on Islamic Mathematics 

The translation of Indian mathematical works 

into Arabic played a crucial role in the 

development of Islamic mathematics. 

Scholars such as Al-Khwarizmi and Al-

Biruni were heavily influenced by Indian 

mathematicians. Al-Khwarizmi's work on 

algebra, for instance, built upon the 

foundations laid by Indian mathematicians. 

The introduction of the decimal place-value 

system, including the concept of zero, 

revolutionized mathematical calculations and 

facilitated the development of more complex 

mathematical concepts. 

Indian Mathematics and Modern 

Applications 

The Decimal System and Its Impact 

The development of the decimal place-value 

system, including the concept of zero, is one 

of the most significant contributions of 

Indian mathematics. This system is the 

foundation of modern arithmetic and is used 

worldwide for numerical calculations. The 

ability to represent large numbers and 

perform arithmetic operations efficiently is a 

direct result of this system. 

Algorithms and Computational Methods 
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Indian mathematicians developed several 

algorithms and computational methods that 

are still in use today. For example, the 

methods for solving quadratic and 

indeterminate equations developed by 

Brahmagupta and Bhaskara II are still 

relevant in modern algebra. Additionally, the 

iterative methods for approximating square 

roots and other irrational numbers introduced 

in the Sulbasutras are precursors to modern 

numerical methods. 

Contributions to Astronomy and 

Calendrical Calculations 

Indian mathematicians made significant 

contributions to astronomy and calendrical 

calculations. The work of Aryabhata, 

Brahmagupta, and Bhaskara II in calculating 

planetary positions, eclipses, and other 

astronomical phenomena was highly 

advanced. These methods were used to 

develop accurate calendars and to predict 

astronomical events, which were essential for 

agricultural and religious purposes. 

Cultural and Educational Impact 

Educational Practices in Ancient India 

Mathematics was an integral part of the 

educational curriculum in ancient India. 

Gurukulas (traditional schools) provided 

education in various subjects, including 

mathematics, astronomy, and philosophy. 

Mathematical texts were often written in 

verse form to facilitate memorization and 

oral transmission. This tradition of education 

ensured that mathematical knowledge was 

preserved and passed down through 

generations. 

Influence on Art and Architecture 

The influence of mathematics on Indian art 

and architecture is evident in the intricate 

designs and geometric patterns found in 

temples, monuments, and other structures. 

The precise mathematical calculations 

required for constructing these structures 

demonstrate the advanced understanding of 

geometry and arithmetic in ancient India. 

Conclusion 

Indian mathematics, with its rich history and 

significant contributions, has played a pivotal 

role in the development of mathematical 

thought. From the early geometric 

constructions in the Sulbasutras to the 

advanced algebraic and astronomical works 

of Aryabhata, Brahmagupta, and Bhaskara, 

Indian mathematicians have made lasting 

contributions to the field. The influence of 

Indian mathematics on other cultures and its 

enduring legacy in modern mathematics 

highlight the importance of this remarkable 

tradition. By studying the history and 

contributions of Indian mathematics, we gain 

a deeper appreciation for the 

interconnectedness of global intellectual 

traditions and the profound impact of 

mathematical discoveries on our 

understanding of the world. 
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