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Abstract: The mathematical heritage of ancient India spans millennia, influencing global developments in arithmetic, algebra, geometry, 

trigonometry, and even calculus. This paper presents a chronological exploration of India's most celebrated ancient mathematicians—

Baudhayana, Aryabhata, Brahmagupta, Bhaskara I and II, and Madhava of Sangamagrama—alongside their key contributions. We 

examine the role of Vedic traditions, the Sulba Sutras, the decimal system, and the transmission of knowledge to the Islamic world and 

Europe. By tracing the evolution of mathematical thought in India, this study highlights the originality and profundity of Indian 

mathematics in shaping the modern world. 
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1. Introduction 
 

India has a long and rich history of learning and knowledge. 

One of the most important parts of this history is the 

development of mathematics. From ancient times, Indian 

thinkers and scholars have been interested in numbers, shapes, 

measurements, and the logic behind solving problems. Indian 

mathematics is not just a collection of old ideas but a strong 

system of understanding that influenced many parts of the 

world, including the Arab world and Europe. 

 

Mathematics in India was not developed in isolation. It was 

deeply connected to religion, astronomy, philosophy, and day-

to-day life. Indian people used mathematics for building 

altars, making calendars, solving problems related to trade and 

land measurement, and understanding the movements of the 

sun, moon, and stars. These needs helped in the growth of new 

ideas and methods that were often written in the form of verses 

or sutras to be memorized and passed on from teacher to 

student. 

 

One of the earliest sources of mathematical knowledge in 

India comes from the Vedic period, which started around 1500 

BCE. During this time, sacred texts called the Vedas were 

written. Although the Vedas mainly focus on prayers and 

rituals, they also contain many mathematical ideas hidden in 

them, especially in the form of the Sulba Sutras. These sutras 

were like guidebooks that explained how to build religious 

altars using ropes and sticks. In the process, they introduced 

rules for geometry, like the Pythagorean Theorem, long before 

the Greek mathematician Pythagoras was born. 

 

The Sulba Sutras, written by sages such as Baudhayana, 

Apastamba, and Katayana, show that Indian scholars had an 

advanced understanding of geometry. They could measure 

land accurately and knew how to divide areas into equal parts. 

Baudhayana, for example, gave a clear explanation of the 

relationship between the sides of a right-angled triangle—

something that would later become famous as the Pythagorean 

Theorem in the West. This proves that Indian mathematics had 

its own identity and did not borrow everything from Greek or 

Babylonian sources. 

 

After the Vedic age, Indian mathematics began to grow in 

many new directions. The most well-known early Indian 

mathematician was Aryabhata, who lived around 500 CE. At 

just 23 years old, Aryabhata wrote a book called the 

Aryabhatiya, which included important ideas in both 

mathematics and astronomy. He used a special number system 

based on Sanskrit letters and talked about topics like algebra, 

geometry, and trigonometry. Aryabhata gave a value of 𝜋 (pi) 

that was very accurate for his time, and he even proposed that 

the Earth rotates on its axis, which was a revolutionary idea 

then. 

 

One of Aryabhata’s greatest contributions was his work with 

trigonometric functions like sine. He made tables to calculate 

the values of sine for different angles, which helped in making 

calendars and understanding the positions of planets. His ideas 

later spread to the Islamic world, where they were translated 

into Arabic and then passed on to Europe. 

 

Another important name in Indian mathematics is 

Brahmagupta, who lived in the 7th century. He is especially 

known for giving the rules of using zero and negative numbers 

in mathematical operations. Before this, zero was seen as a 

simple symbol for “nothing,” but Brahmagupta treated it as a 

real number and explained how to add, subtract, and multiply 

with it. He also worked on algebra and geometry, solving 

quadratic equations and introducing new methods to work 

with numbers. 

 

Brahmagupta’s book Brahmasphutasiddhanta was later 

translated into Arabic by scholars in the Islamic world. His 

ideas had a major influence on Arab mathematicians like Al-

Khwarizmi, who is considered the father of algebra. These 

translated works helped bring Indian mathematical ideas to 

Europe, where they played a role in shaping modern 

mathematics. 
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In the 12th century, another great Indian mathematician 

named Bhaskara II wrote several books, including Lilavati (on 

arithmetic) and Bijaganita (on algebra). He was not only a 

skilled mathematician but also a great teacher and poet. His 

writings were full of mathematical puzzles, rules, and 

explanations written in verse, making them both educational 

and enjoyable. Bhaskara II discussed early ideas of 

differential calculus and even talked about the concept of 

infinity in his work. 

 

But Indian mathematics did not stop there. In the 14th and 

15th centuries, a group of scholars from Kerala, led by 

Madhava of Sangamagrama, started working on what we now 

know as calculus, long before Newton and Leibniz in Europe. 

They created formulas for trigonometric functions and infinite 

series to calculate the value of 𝜋 (pi) and sine functions. These 

achievements show that Indian mathematicians were 

exploring advanced concepts much earlier than many people 

realize. 

 

Throughout its history, Indian mathematics focused not only 

on practical use but also on deep thinking and patterns. The 

decimal place-value system, which is now used all over the 

world, was developed in India. It allowed people to write and 

calculate with large numbers easily. This system became the 

foundation of modern arithmetic and made many complicated 

calculations easier. 

Indian mathematics also had a unique style. It used Sanskrit 

verses and poems to teach and remember important concepts. 

These verses were easy to memorize and passed on from one 

generation to the next. This oral tradition helped preserve 

knowledge even when written manuscripts were lost or 

damaged. Over time, Indian mathematical texts were 

translated into many languages and influenced scholars in 

Persia, Arabia, and Europe. 

 

The story of ancient Indian mathematics is not just about 

individual mathematicians. It is also a story of a culture that 

respected knowledge, education, and intellectual curiosity. 

From temple architects to astronomers, from priests to 

merchants, people used mathematics in daily life and pushed 

its boundaries. Their contributions continue to inspire 

students, teachers, and researchers even today. 

 

In this paper, we will look more closely at the lives and works 

of some of these great mathematicians. We will see how their 

ideas were shaped by their times, what problems they solved, 

and how their work helped to develop the global 

understanding of mathematics. By learning about their 

achievements, we can better appreciate the deep roots of 

mathematical thought in India and its lasting impact on the 

world. 

 

2.  The Vedic Foundations of Indian 

Mathematics 
 

2.1 Vedic Period and Sulba Sutras (c. 800 BCE – 200 BCE) 

 

The word “Śulba” or “Śulva” means "cord" or "rope" in 

Sanskrit. The Sulba Sutras, part of the Kalpa Vedanga are 

ancient Indian texts that contain geometric principles used in 

altar construction for Vedic rituals. Mathematicians like 

Baudhayana and Apastamba presented practical geometry for 

constructing sacrificial altars. 

• Baudhayana's Theorem: An early statement of the 

Pythagorean theorem: “The diagonal of a rectangle 

produces both areas which the two sides produce 

separately.” 

𝑑2 = 𝑎2 + 𝑏2  

They also provide triples such as (3, 4, 5), (5, 12, 13), etc., 

now known as Pythagorean triples. 

 

• Approximation of √2 as: 

√2 ≈ 1 +
1

3
+

1

3 × 4
−

1

3 × 4 × 34
= 1.4142156. .. 

These results show a blend of ritual practice and pure 

geometry, emphasizing that Indian mathematics was both 

practical and theoretical. 

 

2.2.  Aryabhata (476 CE – 550 CE) 

 

Aryabhata, born in Kusumapura (modern Patna), authored the 

“Aryabhatiya” at age 23. Aryabhata's mathematical 

astronomy influenced Indian and Islamic scholars.  

The text “Aryabhatiya” is divided into four chapters: 

1) Gītikāpāda (13 verses): Time units and cosmology 

2) Ganitapāda (33 verses): Arithmetic, algebra, geometry, 

and mensuration 

3) Kālākriyāpāda (25 verses): Planetary motions, calendars, 

and time calculations 

4) Golapāda (50 verses): Celestial spheres and astronomical 

principles 

 

Mathematical and Astronomical Contributions 

Aryabhata used a place-value system and devised a method to 

represent large numbers using Sanskrit letters (the katapayadi 

system). Provided an astonishingly accurate approximation of 

π: 

𝜋 ≈ 3.1416 

 

In verse, he says: 

"Add 4 to 100, multiply by 8, and then add 62,000. By this 

rule, the circumference of a circle with diameter 20,000 can 

be approached." 

 

He introduced sine tables and used half-chord methods rather 

than full chords. Aryabhata proposed that the Earth rotates on 

its axis, a view far ahead of its time. He stated that the apparent 

westward motion of stars is due to Earth's rotation. He 

accurately explained that lunar eclipses occur due to Earth’s 

shadow and solar eclipses due to the Moon blocking the Sun. 

 

2.3 Brahmagupta (598 CE – 668 CE) 

     

Brahmagupta was born in 598 CE in Ujjain, a prominent 

centre of learning and astronomy in ancient India. His two 

most important works are Brāhmasphuṭasiddhānta (628 CE) 

and Khaṇḍakhādyaka (665 CE). These texts contain 

groundbreaking ideas in arithmetic, algebra, geometry, and 

astronomy. 

 

Mathematical and Astronomical Contributions 

Brahmagupta was the first mathematician to define zero as a 

number and describe its operations in arithmetic. He used 
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geometrical methods for solving quadratic and linear 

equations and explained the discriminant concept. 

𝑥 =
−𝑏 ∓  √𝑏2 − 4𝑎𝑐

2𝑎
 

Brahmagupta described operations involving positive and 

negative numbers using terminology like ‘debt’ and ‘fortune’. 

He gave also the formulas for the sum of squares and cubes of 

natural numbers: 

 

His work was translated into Arabic in the 8th century, 

significantly influencing Islamic mathematics. 

 

2.4 Bhaskara I (600 CE - 680 CE) 

 

Bhaskara I was a 7th-century Indian mathematician and 

astronomer, a disciple of Brahmagupta, and one of the earliest 

commentators on his work. He hailed from Parbani 

(Maharashtra) and was based in the region of Ujjain, a 

significant scholarly hub during this era. His major works are 

• Mahābhāskarīya – Advanced astronomy and trigonometry. 

• Laghubhāskarīya – A simplified version of the above, for 

students. 

• Āryabhaṭīya Bhāṣya – A detailed commentary on 

Aryabhata’s Āryabhaṭīya. 

Bhaskara I provided a remarkable rational approximation for 

sine values, which remained in use for centuries: 

sin 𝑥 ≈
16𝑥(𝜋 − 𝑥)

5𝜋2 − 4𝑥(𝜋 − 𝑥)
 

His commentary on Āryabhaṭīya was one of the earliest 

Sanskrit mathematical commentaries. It made Aryabhata’s 

dense verses more accessible to students. 

 

2.5. Bhaskara I (1114 CE - 1185 CE) 

 

Bhaskara II, also known as Bhāskarācārya (Bhaskara the 

teacher), was born in Vijjadavida (modern-day Bijapur, 

Karnataka). He became the head of the astronomical 

observatory at Ujjain, following the legacy of Aryabhata and 

Brahmagupta. His major works are Līlāvatī (Arithmetic), 

Bījagaṇita (Algebra), Grahagaṇita (Astronomy) and 

Golādhyāya (Sphere, celestial geometry) 

Līlāvatī is one of the most beautifully written mathematical 

texts in Sanskrit, composed in poetic verse. Covers: 

• Operations with numbers 

• Fractions and decimals 

• Ratios and proportions 

• Interest calculations 

 

3. Conclusion 
 

Ancient Indian mathematicians laid a robust foundation that 

deeply influenced global science and mathematics. From zero 

and infinity to early calculus and algorithms, their legacy 

continues to inspire. Recognizing and integrating this heritage 

into contemporary education systems can rejuvenate interest 

in both mathematics and India’s intellectual past.  
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