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Abstract: This study explores mathematical concepts embedded in ancient Indian literature across 

Sanskrit, Pali, and Prakrit traditions through a chronological and analytical approach. Drawing upon 

primary sources such as the Vedas, Śulba Sūtras, Buddhist Pali Canon, Jain Āgamas, and classical 

Sanskrit mathematical treatises, the paper highlights the development of number systems, geometry, 

arithmetic operations, algebra, and concepts of infinity. Ancient Indian texts reveal that mathematics was 

not treated as an isolated discipline but was deeply integrated with ritual practices, philosophical 

inquiry, and cosmological understanding. 

The study incorporates complete and authentic textual references in Devanagari script and interprets 

them in the context of modern mathematical ideas. Concepts such as cyclic time measurement, arithmetic 

progression, irrational numbers, infinity, and systematic classification are analyzed through textual 

evidence. Furthermore, the paper evaluates the contemporary relevance of these ideas in modern 

disciplines such as computer science, data structures, optimization theory, and applied mathematics. The 

research demonstrates that ancient Indian mathematical thought provides both historical insight and 

practical value for modern scientific understanding. 
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I. INTRODUCTION 

Mathematics in ancient India represents one of the oldest and most continuous intellectual traditions, spanning over five 

millennia. Unlike modern mathematics, which is often treated as an independent discipline, ancient Indian mathematics 

developed in close association with religion, philosophy, astronomy, and ritual practices. Mathematical ideas were 

expressed through hymns, sutras, and philosophical discourse, forming a holistic knowledge system. 

The earliest mathematical concepts appear in the Vedic literature, particularly the Rigveda, where structured numerical 

patterns and cyclic representations of time are observed. The division of time into 360 parts later became fundamental 

to geometry and trigonometry. These ideas were further developed in the Śulba Sūtras, which provided geometric 

principles for constructing sacrificial altars, including the Pythagorean relation and approximations of irrational 

numbers such as √2. 

Buddhist literature in Pali introduced systematic classification and enumeration, while Jain literature in Prakrit 

developed advanced concepts of numbers, including countable, innumerable, and infinite quantities. These 

contributions reflect an early understanding of mathematical abstraction and structured thinking. 

The classical period marked the formalization of mathematics through works of Āryabhaṭa, Brahmagupta, and 

Bhāskara II, who developed arithmetic, algebra, trigonometry, and numerical methods. Thus, ancient Indian 

mathematics evolved from symbolic representations to systematic scientific formulations, significantly influencing the 

development of modern mathematics. 
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II. OBJECTIVES 

1. To examine mathematical ideas embedded in ancient Indian literature across Sanskrit, Pali, and Prakrit 

traditions. 

2. To identify and analyze complete and authentic verses, sutras, and textual passages containing mathematical 

concepts. 

3. To interpret these mathematical ideas using modern mathematical terminology and frameworks. 

4. To evaluate the contemporary relevance of ancient Indian mathematical thought in fields such as computer 

science, engineering, and applied mathematics. 

5. To establish a chronological understanding of the development of mathematical concepts from Vedic to 

classical periods. 

 

III. RESEARCH METHODOLOGY 

This study adopts a qualitative and analytical research methodology based on the examination of primary textual 

sources. The research is primarily textual in nature, focusing on original Sanskrit, Pali, and Prakrit texts. 

 

3.1 Textual Analysis 

Primary sources such as the Rigveda, Yajurveda, Upanishads, Śulba Sūtras, Buddhist Pali Canon, Jain Āgamas, and 

classical mathematical treatises are examined. 

 

3.2 Conceptual Interpretation 

Each verse is analyzed to identify the mathematical concept it represents. 

 

3.3 Comparative Approach 

The study compares ancient mathematical ideas with their modern counterparts. 

 

3.4 Chronological Arrangement 

All texts and concepts are arranged chronologically. 

 

3.5 Relevance Analysis 

Each concept is evaluated in terms of its applicability in modern fields. 

 

IV. ANALYSIS   

The Vedic literature represents the earliest stage of mathematical thinking in ancient India. Mathematical ideas in this 

period are not presented in formal symbolic notation but are embedded within hymns, ritual descriptions, and 

cosmological models. These ideas include numerical enumeration, cyclic structures, and early concepts of infinity. 

 

4.1 Mathematics in Vedic Literature 

Ancient Indian mathematics begins with the Vedic corpus, where numerical ideas appear in symbolic, cosmological, 

and ritual contexts. These texts reflect early developments of number systems, sequences, cyclic structures, and abstract 

concepts such as infinity. 

Rigveda 1.164.11 

�ादश�धय��मेकंि�िणन�ािनकउत��केत। 

त���ाकंि�शतंनश�वोऽिप�ताषि�न�चलाचलासः॥ 

Meaning: The cosmic wheel has twelve divisions and 360 components, representing the structure of time. 
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Mathematical Concept Represents division of a circle into 360 parts and cyclic periodic systems. 

 

Contemporary Relevance: Forms the basis of angular measurement (360°), trigonometry, and calendrical astronomy. 

Rigveda 10.90.1–2 (Puruṣa Sūkta) 

सह�शीषा�पु�षःसह�ा�ःसह�पात्। 

सभूिमंिव�तोवृ�ा�ित��शाङ्गुलम्॥ 

Meaning: The Cosmic Being pervades the entire universe and extends beyond it. 

 

Mathematical Concept “सह�” denotes large or unbounded quantity indicating infinity. “दशाङ्गुलम्” reflects 

dimensional extension beyond limits. 

 

Contemporary Relevance: Relates to infinite sets, large-scale systems, and multidimensional modeling in modern 

mathematics and physics. 

 

Yajurveda (Taittirīya Saṁhitā 4.7.11 — Chamaka) 

एकचमे।ित��मे।प�चमे।स�चमे।नवचमे। 

एकादशचमे।�योदशचमे।प�दशचमे।स�दशचमे।नवदशचमे॥ 

Meaning: This passage presents a systematic enumeration of odd numbers in ascending order. 

 

Mathematical Concept: Represents arithmetic progression and structured numerical sequencing. 

 

Contemporary Relevance: Used in discrete mathematics, algorithm design, and pattern recognition in computer 

science. 

 

Śukla Yajurveda (Vājasaneyi Mādhyaṃdina Saṁhitā), Chapter 17, Mantra 2 

इमामेअ�ेइ�काधेनवःस�ुएकाचदशचदशचशतंचशतंचसह�ंचसह�ंचायुतंचायुतंचिनयुतंचिनयुतंच�युतंचाबु�दंच�बु�दंचसमु��म�ंचा

��पराध��ैतामेअ�ेइ�काधेनवःस�ुअमु�ामु��ं�ोके।। 

Meaning: This mantra presents a progressive enumeration of numbers from one to extremely large magnitudes. 

 

Mathematical Concept: This mantra explicitly demonstrates the ancient Indian decimal place-value system (powers of  

10), listing successive magnitudes in steps of ×10: 

- ekā (1) 

- daśa (10) 

- śataṃ (100 = 10²) 

- sahasraṃ (1,000 = 10³) 

- ayutaṃ (10,000 = 10�) 

- niyutaṃ (100,000 = 10�) 

- prayutaṃ (1,000,000 = 10�) 

- arbudam (10,000,000 = 10�) 

- nyarbudam (100,000,000 = 10�) 

- samudraḥ (1,000,000,000 = 10�) 

- madhyam (10,000,000,000 = 10¹�) 

- antaḥ (100,000,000,000 = 10¹¹) 

- parārdhaḥ (10¹² or higher) 
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Contemporary Relevance: - Forms the foundation of modern mathematics and computing (decimal place-value 

system). 

- Essential for large-scale computation, scientific notation, and big data processing. 

Isha Upanishad (1) 

पूण�मदःपूण�िमदंपूणा��ूण�मुद�ते। 

पूण��पूण�मादायपूण�मेवाविश�ते॥ 

Meaning: Infinity remains unchanged even after subtraction. 

Mathematical Concept: Represents concept of infinity and conservation within infinite sets. 

 

Contemporary Relevance: Forms the basis of set theory and infinite mathematical structures. 

 

Chāndogya Upaniṣad (6.2.1) 

सदेवसो�ेदम�आसीदेकमेवाि�तीयम्। 

तदै�तब��ां�जायेयेितत�ेजोऽसृजत॥ 

Meaning: One fundamental existence becomes many. 

 

MathematicalConcept: Represents transformation from unity (1) to multiplicity (∞). 

 

Contemporary Relevance: Reflects binary systems and unified theories in modern science. 

 

4.2 Mathematics in Śulba Sūtras 

The Śulba Sūtras represent the earliest systematic treatment of geometry in ancient India. 

Baudhāyana Śulba Sūtra (1.12) 

दीघ�चतुर��ा�णयार�ुःपा��मानीितय��ानीच। 

य�ृथ�ूतेकु�त�दुभयंकरोित॥ 

 

Meaning: The diagonal relates to the sum of squares of the sides. 

 

MathematicalConcept: Represents the Pythagorean theorem. 

 

Contemporary Relevance: Used in engineering, navigation, physics, and computer graphics. 

 

Baudhāyana Śulba Sūtra (1.61 — √2 Approximation) 

�माणंतृतीयेनवध�ये��चतुथ�ना�चतु��ंशोनेनसिवशेषः॥ 

Meaning: Provides an approximation of √2. 

 

Mathematical Concept : √2 ≈ 1 + 1/3 + 1/(3×4) − 1/(3×4×34) 

 

Contemporary Relevance: Used in numerical analysis, simulations, and engineering calculations. 

 

Baudhāyana Śulba Sūtra (Area Transformation) 

अितदीघ�चे�ा��मानीिंछ�ापुनःपुनःसंयोजये�तःयथासंभवंसंयोजयेत्॥ 

Meaning: Transformation of shapes while preserving area. 

 

Mathematical Concept : Represents area-preserving geometric transformation. 
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Contemporary Relevance: Used in optimization, computational geometry, and spatial modeling. 

 

Bhagavad Gita (6.17) 

यु�ाहारिवहार�यु�चे��कम�सु। 

यु���ावबोध�योगोभवितदुःखहा॥ 

Meaning: Balance in food, activity, and rest leads to the removal of suffering. 

Mathematical Concept: Optimization under constraints 

 

Contemporary Relevance: This can be interpreted in terms of linear programming, where optimal solutions are 

achieved within given constraints (feasible region). 

 

4.3 Mathematics in Buddhist Literature (Pali Tradition) 

Buddhist literature, particularly in the Pali Canon, reflects mathematical thinking through systematic classification, 

enumeration, and logical structuring of knowledge. Although not presented as formal mathematics, these texts 

demonstrate an advanced understanding of ordered systems and categorization. 

 

Dhammapada (Verse 1) 

मनोपु��माध�ामनोसे�ामनोमया। 

मनसाचेपदु�ेनभासितवाकरोितवा। 

ततोनंदुःखम�ेितच�ंववहतोपदं॥ 

Meaning: All phenomena are preceded by the mind; if one speaks or acts with an impure mind, suffering follows like 

the wheel follows the foot of the ox. 

 

Mathematical Concept: Sequential logic Cause-effect relationship 

 

Contemporary Relevance: This reflects the structure of algorithms, where output depends on input conditions. It is 

analogous to deterministic processes in computer programming and logical systems. 

 

Dhammapada (Verse 2) 

मनोपु��माध�ामनोसे�ामनोमया। 

मनसाचेपस�ेनभासितवाकरोितवा। 

ततोनंसुखम�ेितछायेवअनपाियनी॥ 

Meaning: If one speaks or acts with a pure mind, happiness follows like a shadow that never leaves. 

 

Mathematical Concept: Deterministic systems Predictable outcomes 

Contemporary Relevance: This idea parallels predictive modeling and machine learning, where consistent input 

conditions lead to predictable outputs. 

 

Dīgha Nikāya (Saṅgīti Sutta, DN 33) 

एककािनध�ािन, दुकािनध�ािन, ितकािनध�ािन, चतु�ािनध�ािन, 

प�कािनध�ािन, छ�ािनध�ािन, स�कािनध�ािन, अ�कािनध�ािन, 

नवकािनध�ािन, दसकािनध�ािन॥ 

Meaning: Teachings are systematically arranged into groups of one, two, three, and so on up to ten. 
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Mathematical Concept: Structured enumeration Hierarchical classification 

 

Contemporary Relevance: This reflects modern data organization techniques such as indexing, hierarchical databases, 

and structured programming. 

 

4.4 Mathematics in Jain Literature (Prakrit Tradition) 

Jain literature provides some of the most advanced discussions of numbers and infinity in ancient Indian thought. The 

classification of numbers into finite, innumerable, and infinite demonstrates a deep understanding of numerical 

abstraction. 

 

Anuyogadvāra Sūtra 

संखायाअसंखायाअणंताएसालोएिव�ाया॥ 

Meaning: Numbers are classified into countable, innumerable, and infinite categories. 

 

Mathematical Concept: Types of infinity Numerical classification 

 

Contemporary Relevance: This concept anticipates modern set theory, particularly the distinction between finite sets, 

countably infinite sets, and uncountable sets. 

 

Uttarādhyayana Sūtra 

जेएगंजाणइसेस�ंजाणइ। 

जेस�ंजाणइसेएगंजाणइ॥ 

Meaning: One who understands a single element understands the whole; one who understands the whole understands 

the single element. 

 

Mathematical Concept: System theory Interconnected structures 

 

Contemporary Relevance: This idea is foundational in systems theory, network analysis, and holistic modeling used 

in modern science and engineering. 

 

Bhagavatī Sūtra (Numerical Enumeration) 

एगं, दुयं, ितयं, चउं, पंच, छ, स�, अ�, नव, दस॥ 

Meaning: A sequential enumeration of numbers from one to ten. 

 

Mathematical Concept: Natural numbers Counting system 

 

Contemporary Relevance: This represents the foundational concept of number systems used in arithmetic, computing, 

and everyday calculations. 

 

4.5 Classical Sanskrit Mathematics  

Brāhmasphuṭasiddhānta (18.2) 

योगोऽ�रंगुणनंभागोवग�वग�मूलमेवच। 

घनंघनमूलंचेितगिणत�ा�धाि�याः॥ 
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Meaning: 

The eight fundamental operations of mathematics are: addition, subtraction, multiplication, division, square, square 

root, cube, and cube root. 

 

Mathematica Concept : 

This verse represents one of the earliest formal classifications of arithmetic operations such as addition–subtraction, 

multiplication–division, square–square root, and cube–cube root.This reflects a closed operational system foundational 

to algebra.  

 

Contemporary Relevance: 

These operations form the core of modern computation systems. In computer science, arithmetic logic units (ALU) 

perform these exact operations. In algorithm design, numerical methods rely heavily on these operations. In data 

science and AI, matrix computations and neural networks depend on multiplication, addition, and exponentiation.. 

 

Āryabhaṭīya (2.10) 

चतुरिधकंशतम�गुणं�ाषि��थासह�ाणाम्। 

अयुत�यिव���ास�ोवृ�प�रणाहः॥ 

Meaning: 

Add 4 to 100, multiply by 8, then add 62,000. This gives the approximate circumference of a circle whose diameter is 

20,000, yielding π ≈ 3.1416. 

 

Mathematical Concept : 

This verse provides an algorithmic rule for approximating π. It demonstrates advanced understanding of circle 

geometry and numerical approximation techniques. It implicitly uses ratios and stepwise computation, making it an 

early example of algorithmic thinking rather than just a static formula. 

 

Contemporary Relevance: 

Approximation of π is fundamental in engineering, physics, and computational science. It is used in simulations, 

graphics rendering, and scientific modeling. The stepwise nature of the computation resembles modern algorithms and 

programmatic instructions. 

Thus, this verse represents an early form of computational algorithm design. 

 

Bhāskara II (Līlāvatī – Rule of Three) 

�ैरािशकेफलिम�ं�माणं�ेयमेवच। 

त��माणफलयोःस��ःक�तेबुधैः॥ 

Meaning : 

The rule of three determines an unknown quantity based on its proportional relationship with known quantities. 

 

Mathematical Concept : 

This describes proportional reasoning using the relation a/b = x/c. It reflects ratio, proportion, and linear relationships. 

It is fundamental to scaling and solving real-world quantitative problems. 

 

Contemporary Relevance: 

The rule of three is widely used in commerce, economics, engineering, and data science. It underlies linear modeling, 

unit conversions, interpolation methods, and proportional algorithms used in programming. 
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V. CONCLUSION 

The study of mathematics in ancient Indian literature reveals a rich and continuous intellectual tradition that spans 

several millennia. From the symbolic and philosophical expressions found in the Vedas to the precise geometric 

constructions of the Śulba Sūtras, and from the logical classifications in Buddhist and Jain texts to the systematic 

formulations of classical mathematicians, ancient Indian mathematics demonstrates remarkable depth and diversity. 

The analysis shows that mathematical concepts such as cyclic systems, arithmetic progression, geometry, irrational 

numbers, infinity, and algebra were not only present but were also applied in practical and philosophical contexts. 

These ideas have evolved into fundamental principles of modern mathematics and continue to influence contemporary 

scientific disciplines. 

Furthermore, the integration of mathematics with philosophy and spirituality in ancient Indian thought provides a 

unique perspective that enriches modern mathematical understanding. The study highlights the importance of revisiting 

ancient knowledge systems to gain insights into the historical development of mathematics and its interdisciplinary 

applications. 
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