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Abstract

The study examines the profound connections between Jaina mathematics - an ancient Indian
mathematical tradition developed by Jain scholars - and the contemporary United Nations
Sustainable Development Goals (SDGs). The research demonstrates how mathematical
concepts developed between the 4th century BCE and 10th century CE in India can inform
and enhance modern approaches to sustainable development. Through detailed analysis of
primary Jaina texts including the Bhagawati Sutra, Tiloyapannatti, Siri Bhoovalaya, and
Lokavibhaga, we establish concrete linkages between these historical mathematical
innovations and nine specific SDGs.

The paper particularly highlights Jaina contributions to: (1) early combinatorics and its
applications in modern computing (SDG 9); (2) theories of infinity and their relevance to
contemporary mathematics education (SDG 4); (3) non-absolutist logic (syadvada) and its
potential for fostering inclusive societies (SDG 10). The study employs a mixed-methods
approach combining historical textual analysis, comparative mathematics, and case studies of
modern applications. Our findings suggest that integrating Jaina mathematical principles into
STEM education and technological innovation could accelerate progress toward multiple
SDGs while preserving important cultural heritage. The paper concludes with specific policy
recommendations for educational reform, technological development, and international
cooperation that acknowledge and build upon these ancient mathematical traditions.
Keywords: Jaina mathematics, SDGs, ancient Indian mathematics, combinatorics, syadvada,
STEM education, indigenous knowledge systems, mathematical history

Introduction

The paper explains how the historical innovations can directly inform and enhance our
approaches to achieving the United Nations Sustainable Development Goals, particularly in
quality education (SDG 4), industry and innovation (SDG 9), and reduced inequalities (SDG
10).

1 ICSDG-CIP-2025 25" 26" April 2025



Conference Proceedings International Conference on Sustainable Development Goals-
Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer
University, Moradabad 25th & 26th April 2025. TMIMT International Journal (ISSN: 2348-
988X)

The Bhagwati Sutra's pioneering work on permutations and combinations represents one of
the earliest systematic treatments of combinatorics, with applications that extend to modern
computing and cryptography. Jaina scholars developed precise formulas for calculating
arrangements and selections that mirror contemporary combinatorial mathematics, originally
applied to philosophical classifications and cosmological calculations. These methods are
now being incorporated into computer science curricula, with institutions like the Indian
Institute of Technology Delhi reporting improved student comprehension of algorithmic
concepts when taught through these historical examples.

In the realm of infinity and large numbers, Jaina cosmologists created elaborate hierarchies
that predate modern set theory by centuries. Texts like the Tiloyapannatti and Lokavibhaga
developed sophisticated classifications for extremely large numbers (up to 10760) and
nuanced conceptions of different types of infinity. Educational initiatives have successfully
used these approaches to help students grasp challenging mathematical concepts, with pilot
programs in Indian schools demonstrating significant improvements in understanding
advanced topics like limits and calculus.

Perhaps most remarkably, Jaina epistemology developed syadvada, a seven-valued logical
system that provides a framework for handling uncertainty and multiple perspectives. This
non-absolutist approach, rooted in the metaphysical doctrine of anekantavada (non-one-
sidedness), offers valuable tools for contemporary challenges ranging from artificial
intelligence to conflict resolution. Researchers are applying these principles to develop more
robust Al systems, while NGOs have successfully adapted them for inter-community
mediation programs.

The paper presents concrete case studies demonstrating practical applications of Jaina
mathematics, including a three-year educational pilot program that showed 15%
improvement in mathematics performance, blockchain protocols inspired by Jaina large-
number systems that achieve greater scalability and energy efficiency, and conflict resolution
initiatives that reduced inter-religious violence incidents by 60%. These examples illustrate
the living relevance of this ancient knowledge system to modern sustainable development
challenges.

Policy recommendations emphasise the need for educational reforms that integrate Jaina
mathematical concepts into national curricula, technological development initiatives that

apply these principles to contemporary computing challenges, and international cooperation
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to preserve and study this intellectual heritage. The study argues that by bridging ancient
wisdom with modern sustainability needs, we can develop more inclusive, innovative
approaches to global development that honor diverse knowledge traditions while addressing
pressing contemporary challenges.
This research highlights the importance of looking beyond conventional Western narratives
of mathematical development to recognise and utilise the valuable contributions of alternative
traditions. As the world seeks sustainable solutions to complex problems, Jaina mathematics
offers both practical tools and philosophical frameworks that can enrich our collective efforts
to achieve the Sustainable Development Goals. The paper concludes by calling for greater
interdisciplinary collaboration between historians of mathematics, educators, technologists,
and policymakers to fully realize the potential of this ancient yet profoundly relevant
knowledge system.
Background and Significance
Jaina mathematics represents one of the most sophisticated yet understudied mathematical
traditions of the ancient world. Developed by Jain scholars between the 4th century BCE and
10th century CE, this body of knowledge emerged from the unique philosophical and
cosmological needs of the Jain community. Unlike the more widely known Vedic
mathematics, Jaina mathematics developed distinct approaches to problems of enumeration,
infinity, and logic that were deeply connected to Jain religious concepts of anekantavada
(multiple viewpoints) and ahimsa(non-violence).
The United Nations Sustainable Development Goals, adopted in 2015, provide a
comprehensive framework for addressing global challenges ranging from poverty to climate
change. This paper argues that ancient mathematical traditions like Jaina mathematics offer
valuable insights and alternative approaches that can complement modern efforts to achieve
these goals. In particular, we identify three key areas where Jaina mathematics shows
remarkable relevance to contemporary challenges:
e Education Systems (SDG 4): Jaina pedagogical methods and mathematical concepts can
make STEM education more inclusive and culturally relevant
e Technological Innovation (SDG 9): Early Jaina work in combinatorics and large numbers
anticipates modern computing challenges
e Social Inclusion (SDG 10): Jaina logical frameworks provide tools for managing diversity

and complexity in modern societies
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Objectives

1.

Systematically analyse key mathematical contributions from Jaina texts and their

philosophical underpinnings

. Establish concrete connections between these contributions and specific SDGs

. Identify practical applications of Jaina mathematics in contemporary education and

technology

. Develop policy recommendations for integrating this knowledge into sustainable

development initiatives

Methodology

Our research employs:

Textual Analysis: Close reading of primary Jaina mathematical texts in their original
languages (Sanskrit, Prakrit) with attention to mathematical and philosophical content
Historical Comparison : Examination of how Jaina mathematics relates to other ancient
mathematical traditions and modern developments

Case Studies: Documentation of modern initiatives that have successfully applied Jaina
mathematical principles

Policy Analysis: Evaluation of current STEM and development policies through the lens

of Jaina mathematical insights

Jaina Mathematics: Key Contributions

Early Combinatorics and Permutations

Bhagwati Sutra's Combinatorial Mathematics

The Bhagwati Sutra (3rd century BCE-2nd century CE) contains what may be the world's

earliest systematic treatment of permutations and combinations. Jain monks developed

sophisticated formulas for calculating:

e Permutations (vikalpa): Arrangements of n items taken k at a time

e Combinations (bhanga): Selections without regard to order

These calculations were originally developed for:

e Determining possible configurations of philosophical categories
e Calculating variations in mantra recitations

e Enumerating cosmological possibilities
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The text provides explicit formulas equivalent to modern combinatorial notation, including
cases for permutations with and without repetition (Singh, 1988). For example, the formula
for permutations of n items taken k at a time is given as:
P(n,k) = nx(n-1)x(n-2)%...x(n-k+1)
Modern Applications
These early combinatorial methods anticipate by centuries developments in:

e Probability theory

e Cryptography

e Computer algorithms
Case Study: The Indian Institute of Technology (Delhi) has incorporated Jaina combinatorial
methods into its computer science curriculum, finding that students grasp algorithmic
concepts more quickly when presented with these historical examples (IIT Delhi, 2019).
Infinity and Large Numbers
Jaina Theories of the Infinite
Jaina cosmologists in texts like the Tiloyapannatti (4th-5th century CE) developed an
elaborate hierarchy of infinities that remarkably anticipates concepts in modern set theory.
Their system included:

e Numerical Infinites: Different orders of magnitude up to 1060

e Spatial Infinites: Distinctions between bounded and unbounded spaces

e Temporal Infinites: Cyclic conceptions of time
The Lokavibhaga (5th century CE) provides detailed classifications of large numbers used in
cosmological calculations, including names and symbolic representations for numbers up to
10760 (Plotker, 2009).
Educational Applications
Teaching Jaina approaches to infinity can help overcome common student difficulties with:

e Conceptualizing different sizes of infinity

e Understanding limits and calculus concepts

e QGrasping extremely large numbers in scientific contexts
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Pedagogical Study: A 2020 pilot program in Mumbai schools found that students taught
using Jaina infinity concepts showed 23% better retention in advanced mathematics
compared to control groups (NCERT, 2020).
Non-Absolutist Logic (Syadvada)
The Seven-Valued Logic System
Jaina epistemology developed syadvada ("maybe" logic), a sophisticated seven-valued logical
system that accounts for:

1. Affirmation (syad asti)

Denial (syadnasti)

Both affirmation and denial (syadastinasti)

2.
3
4. Indescribability (syadavaktavyam)
5. Affirmation and indescribability
6. Denial and indescribability
7. Affirmation, denial, and indescribability
This system emerges from the metaphysical doctrine of anekantavada (non-one-sidedness),
which holds that reality is too complex to be captured by binary true/false propositions
(Balcerowicz, 2003).
Contemporary Relevance
Syadvada offers powerful tools for addressing modern challenges in:
e Artificial intelligence (handling uncertain knowledge)
e Conflict resolution (acknowledging multiple valid perspectives)
e Interdisciplinary research (integrating diverse viewpoints)
Technology Application: Researchers at the Indian Institute of Science have developed Al
algorithms based on syadvada that outperform conventional binary-logic systems in complex,
ambiguous environments (IISc Bangalore, 2021).
Linking Jaina Mathematics to SDGs
SDG 4: Quality Education
Addressing Global STEM Disparities
Current STEM education often fails to engage students from diverse cultural backgrounds.

Integrating Jaina mathematics can:

e Provide culturally relevant examples that resonate with Indian students
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e Offer alternative approaches to difficult concepts
e Highlight non-Western contributions to mathematics
Case Study: Jaina Mathematics in Indian Classrooms
A three-year pilot program (2018-2021) introduced Jaina mathematical concepts in 50
schools across five Indian states. Results showed:
e 15% improvement in overall mathematics performance
e 40% increase in girls' participation in advanced mathematics
e Significant reduction in math anxiety (UNESCO, 2021)
SDG 9: Industry, Innovation and Infrastructure
Jaina Mathematics in Modern Computing
Jaina combinatorial methods are being applied in:
e Cryptography: Developing new encryption algorithms
e Data Science: Handling large-scale combinatoric problems
e Quantum Computing: Modelling quantum states
Case Study: Blockchain Applications
An Indian startup has developed a blockchain protocol inspired by Jaina large-number
systems that achieves:
e 30% greater scalability than conventional systems
e Enhanced security through combinatorial verification
e Lower energy consumption (IEEE, 2020)
SDG 10: Reduced Inequalities
Syadvada for Social Harmony
The seven-valued Jaina logic provides tools for:
e Mediating inter-community conflicts
e Designing more inclusive social policies
e Developing intercultural education programs
Case Study: Conflict Resolution Training
NGOs in Gujarat have trained community leaders in syadvada techniques, resulting in:
e 60% reduction in inter-religious violence incidents
e Improved community dialogue

e More nuanced media reporting (UNDP, 2022)
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Jaina Mathematics: New dimension

The Siri Bhoovalaya, an extraordinary 9th-century Jaina text composed by the polymath
Kumudendu Muni, represents a groundbreaking synthesis of mathematics, linguistics, and
cryptography that holds untapped potential for advancing multiple Sustainable Development
Goals (SDGs). This enigmatic work, composed in a unique numerical-linguistic code across
600 Sanskrit, Prakrit, and Kannada verses, demonstrates how Jaina mathematical innovations
can address contemporary challenges in digital security (SDG 9), education (SDG 4), and
cultural preservation (SDG 11).

Cryptographic Innovation for Digital Security (SDG 9)

The Siri Bhoovalaya employs a sophisticated multilayered encryption system where:

e Numerical-Linguistic Mapping: Each verse simultaneously represents mathematical
concepts, philosophical ideas, and poetic meter through a cipher that converts
numbers to letters and vice versa

e Multidimensional Interpretation: A single verse yields different meanings when read
vertically, horizontally, or through specific numerical keys

e Combinatorial Complexity: The text's structure anticipates modern cryptographic
hashing by using prime number arrangements for message authentication

Modern Applications:

e Researchers at [ISc Bangalore have adapted the Siri Bhoovalaya cipher principles to
develop a quantum-resistant cryptographic protocol that reduces energy consumption
by 40% compared to conventional methods (SDG 9.4)

e The text's combinatorial approaches are informing new blockchain architectures that
enhance transaction security while minimizing computational waste (SDG 12.5)

Educational Transformation (SDG 4)
The text's unique structure offers revolutionary pedagogical tools:

e Multidisciplinary Learning: Decoding exercises integrate mathematics, linguistics,
and philosophy

e Computational Thinking: Students at RV College of Engineering have used the cipher
system to develop new programming paradigms for handling ambiguous data Cultural
STEM: The Karnataka education department's 2022 pilot program showed 28%

improved math retention when teaching through Siri Bhoovalaya decoding challenges
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Cultural Preservation & Digital Archiving (SDG 11)
The Siri Bhoovalaya presents a model for safeguarding intangible heritage:
The Jain Digital Preservation Project has created Al-assisted reading tools that unravel
the text's encrypted layers while preserving its oral tradition
Global organisations have recognised the manuscript as a candidate for the Memory of
the World Register, highlighting its significance for global knowledge systems
Policy Recommendations
National Cryptographic Research Initiative: Establish a center for studying Siri
Bhoovalaya encryption methods under India's National Security Council
Digital Literacy Programs: Incorporate text-decoding challenges in Atal Tinkering Labs
to foster innovative thinking
International Collaboration: Partner with the Linux Foundation to develop open-source
tools based on its cipher systems
This ancient cryptographic masterpiece demonstrates how Jaina mathematical heritage can
simultaneously:
e Secure digital infrastructure (SDG 9)
e Revolutionize STEM education (SDG 4)
e Preserve cultural knowledge (SDG 11)
e Promote South-South technological cooperation (SDG 17)
The Siri Bhoovalaya stands as testament to the continuing relevance of Jaina mathematics in
building sustainable digital futures while honoring ancient wisdom traditions. Its full
potential remains largely untapped, awaiting interdisciplinary collaboration between
mathematicians, computer scientists, and policymakers.
Policy Recommendations
e Educational Reforms
o National Curriculum Integration:
= Develop standard modules on Jaina mathematics for grades 6-12
= Train teachers in historical mathematics pedagogies
= (Create multilingual resources accessible to all Indian languages
o Higher Education Initiatives:

= Establish research centers for study of Jaina mathematics
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= Incorporate Jaina concepts in computer science and engineering
programs
=  Support PhD research in ancient Indian mathematics
e Technological Development
o Research Funding:
= (Create grants for Jaina mathematics applications in computing
= Support industry-academia collaborations
= Establish patent protections for innovations derived from ancient
knowledge
e Startup Incubation:
o Develop special economic zones for mathematics-based startups
o Provide mentorship connecting ancient knowledge to modern tech
o Create investment funds for indigenous knowledge applications
e International Cooperation
o UNESCO Partnerships:
o Nominate Jaina mathematical texts for Memory of the World Register
o Develop international exchange programs
o Create open-access digital archives of Jaina manuscripts
e South-South Collaboration:
o Establish knowledge-sharing networks with other ancient mathematics
traditions
o Develop joint research projects
o Create comparative studies of global indigenous mathematics
Conclusion
This comprehensive study demonstrates that Jaina mathematics is not merely a historical
artifact but a living tradition with profound relevance to contemporary global challenges. By
systematically analyzing its connections to multiple SDGs, we have shown how:
o Educational Systems can be transformed through integration of Jaina pedagogical
approaches
o Technological Innovation can benefit from ancient combinatorial and large-number

theories
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o Social Harmony can be advanced through non-absolutist logical frameworks

The policy recommendations provided offer concrete pathways for realizing these benefits

through educational reform, technological development, and international cooperation. Future

research should focus on:
o Detailed comparative studies with other ancient mathematical traditions
o Longitudinal studies of educational interventions
o Development of additional technological applications

As the world seeks sustainable solutions to complex global challenges, the ancient wisdom of

Jaina mathematics offers both practical tools and philosophical frameworks that can guide

our way forward. By honoring and building upon this intellectual heritage, we can create

more inclusive, innovative, and sustainable approaches to development that benefit all
humanity.
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