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Abstract
The Indian Knowledge System (IKS) embodies a holistic intellectual tradition that
integrates philosophy, science, and mathematics. Vedic Mathematics, a significant
component of this system, presents concise sutra-based methods that simplify
computation and promote mental calculation. This article examines the mathematical
foundations of Vedic Mathematics within the IKS framework using a qualitative and
analytical approach. Selected sutras are analyzed for their logical structure,
mathematical validity, and applicability to arithmetic and algebra. The study
highlights how sutras such as Fkadhikena Purvena, Nikhilam Navatascaramam
Dasatah, and Urdhva—Tiryagbhyam correspond to established algebraic identities
and number-system concepts. Classroom-oriented illustrations and comparative
insights demonstrate that Vedic methods enhance speed, accuracy, and conceptual
clarity when used alongside conventional algorithms. The study aligns with the
National Education Policy (NEP) 2020, which advocates the integration of Indian
Knowledge Systems into contemporary education. The paper concludes that Vedic
Mathematics, as a complementary pedagogical approach, can strengthen
mathematical reasoning while preserving India’s indigenous intellectual heritage.
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Introduction

The Indian Knowledge System (IKS) refers to the accumulated body of knowledge
developed in India over millennia through systematic observation, reasoning, and
scholarly discourse. It encompasses disciplines such as mathematics, astronomy,
medicine, linguistics, and philosophy, unified by a holistic worldview. Mathematics
has occupied a central position within IKS, evident from early texts like the Vedas,
Vedangas, and Sulba Sutras, and later contributions by mathematicians such as
Aryabhata, Brahmagupta, Bhaskara II, and Madhava.

Vedic Mathematics represents a distinctive mathematical approach derived from
ancient Indian sources and systematized in the twentieth century by Jagadguru Swami
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Bharati Krishna Tirthaji Maharaj. Based on sixteen sutras and thirteen sub-sutras,
Vedic Mathematics offers intuitive and efficient techniques for arithmetic and
algebraic computations. In recent years, these methods have attracted attention for
their potential to improve mental computation, reduce mathematical anxiety, and
enhance learner engagement.
This paper aims to analyze the mathematical foundations of Vedic Mathematics and
situate them within the broader IKS framework, emphasizing their relevance to
modern mathematics education.
Objectives
e To examine Vedic Mathematics as an integral component of the Indian
Knowledge System
e _.To analyze the mathematical logic underlying selected Vedic sutras.
e To demonstrate the application of Vedic techniques through illustrative
examples.
e To explore classroom and pedagogical applications of Vedic Mathematics.
e To assess the relevance of Vedic Mathematics in contemporary mathematics
education.
Research Methodology
The study adopts a qualitative, descriptive, and analytical research methodology
appropriate for conceptual and educational research.
Sources of Data
Primary sources include classical texts on Vedic Mathematics authored by Bharati
Krishna Tirthaji Maharaj. Secondary sources comprise peer-reviewed journal articles,
scholarly books, and policy documents related to Indian Knowledge Systems and
mathematics education.
Method of Analysis
Data were analyzed through textual interpretation of sutras, comparative analysis
with conventional mathematical methods, and pedagogical evaluation based on
reported classroom practices.
Mathematical Foundations of Vedic Mathematics
Vedic Mathematics is grounded in fundamental mathematical principles such as
pattern recognition, distributive properties, symmetry, and algebraic reasoning. The
sutra-based approach enables complex operations to be reduced to simple, mentally
executable steps, reflecting deep mathematical insight.
Selected Vedic Sutras and Mathematical Applications
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Sutra Meaning Application

Ekadhikena By one more than the Squares of numbers ending in 5
Purvena previous

Nikhilam All from 9 and last from Multiplication near base values
Navatascarama 10

m Dasatah

Urdhva Vertically and crosswise ~ General multiplication
Tiryagbhyam

Paravartya Transpose and adjust Division and algebra

Yojayet

Classroom Applications and Teaching Model

Conceptual Teaching Model of Vedic Mathematics

IKS Foundation — Understanding Sutras — Pattern Recognition — Mental
Computation — Problem Solving

Classroom Integration of Vedic Mathematics

Level Mode of Integration Learning Outcome
Upper Primary Mental arithmetic activities Numerical fluency
Secondary Algebraic simplification Conceptual clarity
Undergraduate Problem-solving strategies  Analytical skills
Teacher Education Pedagogical training Innovative teaching

Vedic Mathematics can be introduced as a supplementary module through activity-
based learning, workshops, and value-added courses without replacing standard
curricula.

Results and Discussion

Analysis of existing studies and pedagogical practices indicates that learners exposed
to Vedic Mathematics demonstrate improved computational speed, accuracy, and
confidence. The reduction in procedural steps encourages flexible reasoning and
supports constructivist learning. From an IKS perspective, Vedic Mathematics
integrates logic, intuition, and cultural relevance, aligning with NEP 2020’s emphasis
on indigenous knowledge. However, effective implementation requires structured
teacher training and curriculum alignment.

Pedagogical Impact in Mathematics Education

From an educational perspective, the integration of Vedic Mathematics within the
IKS framework promotes learner-centered and activity-based learning. The sutra-
based approach encourages students to explore multiple solution pathways, fostering
creativity and analytical thinking. Classroom applications revealed increased student
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engagement, especially at the secondary school level. Learners reported reduced
mathematics anxiety and improved confidence when solving arithmetic problems
using Vedic strategies. These findings align with constructivist learning theories,
which emphasize conceptual understanding over rote memorization.

Alignment with the Indian Knowledge System (IKS)

The study highlights that Vedic Mathematics exemplifies the holistic and integrative
nature of the Indian Knowledge System. Unlike fragmented modern curricula, IKS
emphasizes interconnectedness between mathematics, philosophy, linguistics, and
logic.

Vedic Mathematics, when viewed through the IKS lens, reflects indigenous
epistemology where knowledge is concise, orally transmitted, and practice-oriented.
This alignment supports national educational initiatives that advocate the inclusion
of traditional knowledge systems in mainstream education, as emphasized in recent
policy frameworks.

Table 1: Ekadhikena Purvena Sutra for Squaring Numbers Ending in 5

Step 1: First Step 2: Multiply by One Step 3: Append

Number Digit More )5 Result
25 2 2x3=6 25 625
35 3 3x4=12 25 1225
45 4 4 x5=20 25 2025

Discussion:

This table demonstrates that the Ekadhikena Purvena sutra is algebraically valid and
significantly reduces computational steps compared to conventional squaring
methods.

Table 2: Application of Nikhilam Navatascaramam Dasatah Sutra for Numbers
Near Base 100

.. Cross Product of Final
Numbers Base Deviations . ..
Subtraction Deviations Answer
98 x97 100 —2,-3 98 —3=95 (—2) x (=3)=06 9506
96 x94 100 —4,-6 96 —6=90 (—4) x (-6)=24 9024

Discussion:

The Nikhilam method highlights the efficiency of base-number arithmetic, which
parallels modern computational techniques.

Table 3: Algebraic Expansion Using Urdhva—Tiryagbhyam Sutra
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. Vertical Crosswise Final Expanded
Expression o .

Multiplication Addition Term Form
x+3)E+5)xxx=x%x2 (xx5+xx3)=8x 3x5=15x>+8x+15
x+2)x+7)x? 9x 14 x2+9x + 14
Discussion:

This table confirms that Vedic algebraic methods align precisely with distributive
laws used in modern algebra.
Table 4: Comparison of Conventional and Vedic Mathematical Methods

Mathematical Conventional Relative
ic Meth
Operation Method Vedic Method Efficiency
Ekadhikena
S ing 45 L Itiplicati High
quaring ong multiplication ig
Multiplying 98 x 97 wandard Nikhilam Sutra Very High
multiplication
Binomial expansion FOIL method Urdhva Sutra ~ Moderate
Discussion:

Vedic methods serve as efficient alternatives for specific problem categories,
supporting their supplementary role in mathematics education.

Conclusion

Vedic Mathematics constitutes a significant mathematical component of the Indian
Knowledge System. Its sutra-based techniques are grounded in sound mathematical
principles and offer efficient alternatives to conventional computation. When adopted
as a complementary pedagogical approach, Vedic Mathematics can enhance
reasoning, engagement, and cultural awareness. The study underscores the
importance of revitalizing indigenous mathematical knowledge to support holistic
and inclusive education.
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