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Visual Simplified ‘ Exam
Learning Concepts | Revision Ready
Better Complex topics Easy to revise Helps in faster
understanding explained in important revision and
through visual simple and points and better exam
content. visual form. diagrams. preparation.
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%" COMPUTATIONAL SCIENCES

IMPORTANCE OF ANCIENT KNOWLEDGE

Ancient Wisdom « Timeless Logic « Modern Innovation

b ——

IKS (indian Knowledge Systems) | =
offers deep insights, logical frameworks ’ —

and problem-solving approaches that

i
align with the core of | '—
Computational Sciences. ‘ N

ANCIENT ROOTS OF COMPUTATIONAL THINKING

PANINI'S CHHANDAS SULBA SUTRAS VEDIC NYAYA
ASHTADHYAYI (PROSODY) (GEOMETRY) MATHEMATICS LOGIC

a*-b*=(a-b)(a+b)
(a+b)*=a*+2ab+b?
(a-b)*=a?-2ab +b? @ i @

€

The grammar rules | Binary patterns in Sanskrit | Algorithms for constructing Provides mental math Logical reasoning
form a generative system, meter resemble sequences altars involve precise techniques and fast frameworks in Nyaya
similar to modern and combinatorial geometric computations, algorithms still usefulin | are the foundation of
formal languages and structures used in similar to algorithmic optimization and complexity | inference systems and
automata theory. coding theory. problem solving. reduction: | Al reasoning.

s RELEVANCE IN COMPUTATIONAL SCIENCES

) @) K €

Algorithms & Data Representation Formal Languages Artificial Intelligence Optimization
Problem Solving & Compression & Automata & Reasoning & Heuristics
Ancient methods Sanskrit grammar Panini's grammar Nyaya logic supports Vedic Mathematics
in mathematics and prosody show is a model for knowledge representation, provides fast methods
and logic inspire advanced encoding rule-based systems expert systems and for optimization and
efficient algorithms. concepts. in CS. inference engines. resource efficiency.

THE WAY FORWARD

@& IKS promotes a holistic and sustainable approach

© Integrate IKS concepts in CS curriculum.
to computing.

@ It strengthens algorithmic thinking with
time-tested wisdom.

® Encourage research at the intersection of

ancient knowledge and modern computing.
@ It bridges ethics, logic and innovation.
@ Preserve and propagate India's intellectual

@ It gives India a unique perspective in global 2 1 X
heritage for future innovations.

technology.
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From Rishis to Algorithms — Rooted in IKS,

A Legacy of Knowledge, Logic & Infinity y > Rising in Innovation.



—— DEFINING -—
INDIAN KNOWLEDGE
SYSTEM

A Timeless Heritage. A Sustainable Future.

WHAT IS INDIAN KNOWLEDGE SYSTEM (IKS)? ( KEY CHARACTERISTICS |

‘ \ N, :\‘0“ ‘g . Indian Knowledge System (IKS) is the collective

Rooted in ancient wisdom yet relevant

|
0',:, knowledge, wisdom and practices developed in \ today’ ‘
b [ 4 2 ' ae g
N H ".’ % India over thousands of years. It is holistic, value- |
| «® & ;

o":o Promotes harmony between

9¥e @ - based and experience-driven knowledge that individual, society and nature.

@ encompasses the understanding of the self, society,
nature and the universe.

[!ﬂ Transmitted through oral traditions,

texts, practices and lived experiences.

: |
= ‘ @ Interdisciplinary and interconnected
"~ @ @ ‘ in its approach.
\
i
)

|
\
\
|
|
Holistic ~ Value-based Experience- Universal  Timeless Aims for the well-being of all ‘
)

compassion.

driven (Sarve Bhavantu Sukhinah).
. = - P eSS Y e, € —
oy < CORE PILLARS OF IKS & 3
° [} © ® ‘
\
\
| DHARMA JNANA KARMA YOGA VARUBHAIVA RITA
‘ KUTUMBAKAM
The foundation of Pursuit of knowledge Action with responsibility Union of body, mind ! . The cosmic order
: A The world is one family S
righteous living, through study, reflection and selflessness for the and spirit for inner romating unity and that sustains life
ethics and duties. and wisdom. welfare of all. and outer balance. P § and harmony.

DOMAINS OF INDIAN KNOWLEDGE SYSTEM WHY IKS MATTERS TODAY?

Languages
& Literature
— Philosophy

Governance IE & Ethics

Provides sustainable solutions to modern
challenges.

Enhances mental well-being and holistic

& Social development.
Systems ;
2 {:} 2 ENC OII;(PSA SSES MS::.::: tL Inspires innovation through traditional wisdom

and practices.

v ; \ DIVERSE | TC
nvironmen /
& Sustainability \FIELDS ’

Promotes cultural identity and global harmony.

00RO

Arts & Supports inclusive and value-based education
Performing and research.
Arts

From the wisdom of the past, for the innovation of the future.
IKS - Our Legacy, Our Strength, Our Future.

& Ancient Timeless ®_ Relevantin For a Better
4
ﬁin Origin I m in Wisdom ) ‘*w Every Age } @ Tomorrow




-3 Systematizing Ancient Wisdom for Knowledge, <<
Research and Innovation

. (-

WHAT IS THE IKS CORPUS?

The IKS Corpus is a structured collection of knowledge
resources derived from India’s ancient wisdom traditions.

This classification framework organizes diverse knowledge Preserves Enables Promotes Empowers

systems into coherent categories to facilitate understanding, Civilizational Interdisciplinary < Sustainable Future

accessibility, research and application in modern contexts. Wisdom Research i Solutions Generations
. = - & N

THE IKS CORPUS CLASSIFICATION FRAMEWORK ==

R s | | T B

@ source | € KNOWLEDGE | @ sus-DOMAINS | @) CONCEPTS & | | (@) PRACTICES& () TOOLS, SYSTEMS
LITERATURE | DOMAINS | & DISCIPLINES PRINCIPLES APPLICATIONS & TECHNOLOGIES

‘ " Al
Primary texts and original | ‘ Broad knowledge areas Specific disciplines Fundamental ideas, ‘ Methods, techniques Indigenous tools, systems
scriptures that form the that encompass the \ within each domain theories and principles and systems applied in and technologies
foundation of IKS. ‘ various dimensions of | with distinct bodies that explain natural, daily life, professions ‘ developed through
Indian wisdom. | | of knowledge. social and spiritual and societal well-being. | traditional knowledge.
l phenomena. ‘
M eeroles B Examples |
=0 1 it | Bxamples
|
+ Vedas & Upanishads - D’harmluc Sciences * A‘yurve_da (under IR e + Yoga & Meditation « Water Management
« Mhasas & Piranas ‘ « Life Smenc.es (Ayur\teda) Life Sciences) « AghicTe® Prattices Systems
« Agamas & Tantras = Mathematncs-& How: * Vyakarana (under e « Architectural Techniques * Temple Architecture
o Siftras & Samihitas * Arts, Aesthetics & Culture Linguistics) + Rta (Cosmic Order)
| | « Ecology & Environment + Medical Therapies « Metallurgy (Wootz Steel)
corony e « Shilpa Shastra (under « Triguna Theory 1
+ Governance & Ethics Arts & Architecture) + Conflict Resolution Models « Astronomical Instruments
7 = CROSS-CUTTING PERSPECTIVES (APPLICABLE ACROSS ALL CATEGORIES)
\ : e Zoa e o T~ . Spiritual &
, Holist Tulb AR \ Ethics & e\ ct P
| Sustainability | _o e &. riid ( g o | \I ntercanr_\e oxkioes Consciousness
! View of Life o\ / Righteousness u of All Beings - %
v e \,// Dimensions
‘\
STRUCTURE AT A GLANCE WHY THIS FRAMEWORK MATTERS

o Source Literature Original texts and scriptures ’ > ! .
Organizes vast and diverse knowledge in a systematic manner.

e Knowledge Domains Broad areas of wisdom

pplication ==

@ Enhances discoverability, accessibility and usability.
© sub-domains & Disciplines  specific ields o knowledge

0 Supports interdisciplinary research and innovation.
o Concepts & Pringiples Core ideas and thecries

ridges ancient wisdom with rn challenges.
e Practices & Applications  Methods and real-world use @ Bridges ancifyiisdom gt iNgede: onjges

— o Tools, Systems & Technologies  Indigenous innovations @ Strengthens culturalidentity and knowledge sovereignty.
and systems

““ IKS is not just knowledge of the past, but a living wisdom
that can light the path to a harmonious and sustainable future. *°

From Source to A

Preserve Advance Serve Inspire ] AT THET: g‘F@T-ﬁ Ha= ||
our Heritage Knowledge Humanity the World May all beings be happy and froe.
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CATURDASA - VIDYASTHANA -

—+ The Fourteen Abodes of Knowledge «—

Caturdasa - Vidyasthana refers to the fourteen
traditional fields of knowledge described in
Indian Knowledge Systems (IKS).

They represent a holistic vision of learning that
nurtures the body, mind, intellect and spirit.

1
RG VEDA 2 © ROOTS IN TRADITION

HANURVEDA YAJUR /0 o | These 14 vidyasthanas are

A 4 ,»:‘u"* ; g:amal) S VEDA 2\ mentioned in ancient texts
’ 3 ence) =S Z : $ £ < F : 4
“Ig fred WadeHey /p M3 X m 'k B ke Kaéyapa Siksd, purdpas
A

; ¥ ‘ and smyrtis. They were the
i { { “AYURVEDA ’ SAMA foundation of educationin
Where the world becomes [ (ST:::C:)I \ ancient India. 44 '

one nest - Knowledge
is the highest strength.
. 12
o e 2=
5 DARSANA

(Philosophy)

. KALPA
Procedures) v —
; JYOTISA NIRUKTA
(Astronomy/
) (Etymology)

- & THE 14 VIDYASTHANA CATEGORIES +

VICHARA VEDANGA UPANGA JIVIKA
(SACRED KNOWLEDGE) (AUXILIARY DISCIPLINES) (APPLIED DISCIPLINES) (LIFE APPLICATIONS)

1. Rg Veda 5. Siksa (Phonetics) 10. Kalpa (Rituals & Procedures) 13. Ayurveda (Medical Science)
2. Yajur Veda 6. Vyakarapa (Grammar) 11. Sastra (Logic & Knowledge e
3. Sima Veda 7. Nirukta (Etymology) Systems) 14. Dhanurveda (Martial Science)
4. Atharva Veda 8. Chanda (Metrics) 12. Daréana (Philosophy)

9.

Jyotisa (Astronomy)

The Four Vedas - foundation of Supporting sciences that help in Practical and philosophical Knowledge for health, protection
dharma, rituals, wisdom and understanding and preserving the knowledge for living a meaningful ’ and overall well-being of
spiritual understanding. Vedic wisdom. and righteous life. individual and society.

SIGNIFICANCE ; g1 fren a1 R | nmﬁass RELEVANCE

@ Promotes holistic development of body, mind and spirit. “That is knowledge
@ Integrates spiritual, intellectual and practical knowledge. whic f‘ C':?irétes' @ m

E harmony between individuals, society and nature.
€ Fcovags e s e ol e Spiritual Scientific Ethical Sustainable
Wisdom Thinking Living Society

The Caturdasa ~ Vidyasthana shows that Indian
Knowledge Systems are universal, integrated and
eternally relevant.

@ Forms the base of India's rich cultural and scientific heritage.

@ still relevant for modern education, research and innovation.

One Knowledge — Many Dimensions. One Goal - Human Excellence.



HISTORY OF IK

The Timeless Journey of —— =

lNDlAN KNOWLEDGE SYSTEMS

-:(’/-»
¢6 IKS is the collective wisdom, knowledge and ‘i
practices developed in India over thousands of years.
It reflects a holistic understanding of life, nature and ‘

P
G

| the universe. 99

=7 e . gt

S-0uU ERITAGE,
kel (&) o) W) &) Y

Ancient Timeless Holistic Universal - Sustainable Innovative
in Origin in Wisdom in Approach in Relevance | in Nature in Spirit )
\__ il .
JOURNEY THROUGH TIME
N R TP T =} 2
1. VEDIC PERIOD 2.EPIC & 3. CLASSICAL AGE 4. MEDIEVAL PERIOD 5. COLONIAL PERIOD 6. MODERN ERA &
(1500 - 600 BCE) SHASTRIC PERIOD (200 CE - 1200 CE) (1200 CE - 1750 CE) (1750 CE - 1947 CE) BEYOND (1947 - PRESENT)

(600 BCE - 200 CE)

Knowledge preserved in Expansion of knowledge Flourishing of universities Knowledge continued in | IKS faced challenges due to
oral traditions and scriptures through Upanishads, (Nalanda, Takshashila, gurukuls, mathas, temples | colonial education systems. Revival, research and
like the Vedas. Focus on Itihasas, Puranas and Vikramashila). Advancements = and craft guilds. Synthesisof | Many knowledge traditions integration of IKS in
rituals, philosophy, nature Shastras. Growth of in mathematics, astronomy, indigenous knowledge with ‘ were underrepresented, education, xiéme,
worship and holistic living. dharma, ethics, polity, medicine, metallurgy, logic, new ideas in science, arts, yet preserved by scholars, | technology, policy and
Ayurveda, grammar, literature and performing language, spirituality and +  saints and communities. daily life for a sustainable
architecture and arts. arts, society. w and inclusive future.
‘ 1
= PR - CORE DIMENSIONS OF IKS ¢ Je .
Spiritual & Scientific & Ethical & Practical & | Sustainable & Artistic &
Philosophical Rational Values Based Experiential Ecological Cultural

Explores consciousness, Based on observation, Promotes dharma, Learning through Lives in balance with Nurtures creativity,
self-realization and the experimentation and compassion, harmony experience, practice nature and supports beauty, aesthetics
purpose of life. logical reasoning. and responsibility. and application. sustainability. and expression.
\. v

EXAMPLES OF IKS CONTRIBUTIONS

n 7 @ Builds pride in our rich intellectual heritage.
‘ |
£ -

@ Strengthens cultural identity and continuity.

WHY KNOWING OUR HISTORY MATTERS?

Mathematics Astronomy Medicine (Ayurveda) Architecture
Zero, Decimal System, = Planetary Movements,  Holistic heaith, herbs, Vastu Shastra, temple 3 .
Algebra, Trigonometry Eclipses, Calendars wellness, yoga architecture, urban Inzpires iThQUalgQEEE ™ g frory e past.
planning a

@ Supports sustainable and inclusive development.

Shares India's wisdom for global well-being.

— — .. &

[ 3 Language & Literature  Arts & Performing €6 Take up one idea. Make that one idea your life — think
Metallurgy Agriculture Sanakfit grammar, Music, dance, painting, of it, dream of it, live on thatidea. Let the brain, muscles,
Iron pillar of Delhi, Crop rotation, imigatioR, b .. _c: st literature, sculpture, theatre nerve, every part of your body be full of that idea, and just
Zinc distillation soil management poetry, drama leave every other idea alone, This is the way to success.”

- Swami Vivekananda

IKS is not just history ~ it is a living tradition,
By understanding our past, we can create a
better, wiser and compassionate future,

Learn Live E Lead IKS - Past, Present & Future United.

our roots our values our future

“From eternal wisdom to endless possibilities.”

g1 faem ar fagsa” That is knowledge which liberates, <



UNIQUE ASPECTS OF

¢ ¢ . Indian Knowledge Systems <&

0,

' ;,Tuneless Wisdom e Holistic Vision ¢ Sustainable F
% P

wledge
that evolved in India over thousands of years.

Holistic . Value-Based Interdisciplinary Timeless
+ w + + +
IKS integrates Rooted in ethics, IKS encompasses IKS has been
physical, mental, dharma and moral multiple disciplines continuously

practiced and
refined for
thousands of years,
demonstrating its
enduring relevance.

‘ including philosophy,
science, medicine,

intellectual, principles, IKS
promotes righteous
living, responsibility

and harmony in

emotional and

arts, engineering,
astronomy, .
governance and

spiritual well-being
to achieve complete
human development.

|
society and nature. l
|

more.

W W W

7

1 Sustainable

o2

IKS advocates living

in harmony with
nature, promoting
sustainable lifestyles,
conservation and
responsible use of

resources.

Global Appeal
-~

Innovative _ Contextual Ancient Yet People-Centric
+ . + Relevant i
' +

IKS encourages IKS evolved from IKS places the

While ancient in

curiosity, creativity India’s unique individual and

origin, the principles

society at the
center, aiming for

and exploration, cultural, social and ]
of IKS remain

leading to innovative geographical

piehiprelgvant Io the well-being of all

(Sarve Bhavantu
Sukhinah).

solutions for
contemporary
challenges. |

context, making it
deeply relevant to
Indian society. |

addressing modern
world problems.

IKS is not just a legacy of the past,

| Fq fro:; \(Iiedas From Self Y From Nature
: ?T{Eﬂ | l:no:at:;: to Society & d to Sustainability

T P

One Earth ¢ One Family « One Future

Y but a guiding light for a knowledge-driven, value-based and sustainable future.
‘ SV e e T s RGN s TR W i W Vi

The universal
values of IKS such as
peace, harmony,
compassion and
sustainability have
global relevance
| and applicability.

From India
to the World




@ COMPONENTS OF A lANGUAGE

Language is a system of communication made up of ((
interconnected components that work together to convey meaning.

OV 1341

s e - THE MAIN COMPONENTS — 4

" 3 ' A
€ rHonovocy €)  voreHoLOGY € svmx
The system of speech sounds The study of the structure of The set of rules that govern the
in a language and the rules words and how meaningful ' arrangement of words to form
for their combination. units (morphemes) form words. - phrases, clauses and sentences.
1‘ The (student] readsq D book
i | | [ 188

. =M 2
Sounds: /p/ /a/ 1t ol Sy e i Pt
Combine to form: “pat” Morpheme: -er (one who) g g
% ) Word formed: player ‘ meaning.
SEMANTICS e PRAGMATICS | 0 LEXICON
The study of meaning in The study of how context ‘ The vocabulary of a language -
language - the meanings influences meaning in the words and their meanings
of words, phrases and communication. stored in a speaker’s mind.
sentences.
Can you ‘
pass the DICTIONARY
salt?
g | THESAURYS
@ N WORD st
|
The word “tree” refers to a large The same sentence can be a Words like: run, happy, quickly,
plant with a trunk, branches request, an offer or a question beautiful, computer, knowledge.
and leaves. _ depending on the context.
e T SR ’
€@ Doiscourst @) crarroLOGY © socouncuistics
‘ The use of language beyond the The system of writing — the symbols The study of the relationship
| sentence level to create coherent and rules used to represent 1 b_etwee-n Ian_guage and fociety,
‘ and meaningful spoken or language in written form. including dialects, registers,
written texts. varieties and language change.
/
gLt (HiT L J\%WD
’ . & -/ Bonjour! )
: == I g Py Y ,ﬁnwu,')
| |
A paragraph, story or conversation | Alphabets, scripts (Devanagari, Different languages, accents and
that has a beginning, middle and | Latin, Tamiil, etc.) and punctuation styles used in different social
k. end. > I used in writing. situations.

—— @- HOW THEY WORK TOGETHER - {e} e

AII components interact to help us produce understand and |nterpret meaningful cornmumcatlon

@‘ ¥ ' .7 J h (/’1\-\: / O_ ) > | o .\ '

/ -8/ \ @R /
R Yo / x
Sounds Build Words Form Sentences Co:wey Meamng Use in Context Create Dlscourse Wnte Vary with Society
(Phonology) (Morphology) (Syntax) (Semantics) (Pragmatics) (Discourse) (Graphology) (Socio-linguistics)
\

.@l'_ IN A NUTSHELL: Language is a complex system made of many parts.
% 5" Understanding these components helps us understand how human communication works so beautifully!

|
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COMPUTATIONAL CONCEPT,
IN ASTADRHYAYI

« 8 Jeary [Chapters)
* 4,000+ ¥ (Sitras)

-— Panini’s Timeless Grammar — A Masterpiece of Computation — | ° ~9,500 wrag} ¥ Fapof
% - SpA aor
( S e oo * IR - agfif sy
| Astadhyayi is not just a grammar, 4
4 ; BIT ~ T Sthgefy

it is an algorithmic system that generates
2 W . et £
| infinite correct sentences from finite rules.
Sl 2
WHY IS IT COMPUTATIONAL?

A systematic and generative grammar Input

of Sanskrit Q (Dhatu / Pratipadika) N )

composed by Maharshi Péapini. m ¥ !

. ) . Ui i |
It precisely describes how words are formed - Apply Rules I Recursive
¥ laci i P & (Satr 1 Applicati

anfi mm:’"_md us::g A gftm;“:t NIT | Rule-based Generative Handles Highly - ( ¢aS) i ::' ::::mn
j RaREIpU g System Power Recursion  Structured & r :

system - like a computer program. Combact OQutput L

P (Word / Sentence) =g
J
KEY COMPUTATIONAL CONCEPTS IN ASTADIHYAYI
1. RULE BASED SYSTEM 2. FORMAL LANGUAGE | 3. META RULES 4, RECURSION 5. COMPACTNESS &
Panini uses thousands of sitras Astadhyayi is a formal system AND OPERATORS Rules can be applied OPTIMIZATION
(precise rules) to generate words with a well-defined syntax Use of markers like repeatedly until no more Panini achieves maximum
and sentences. (sttra structure) and semantics HEUFR (scope), FFAMRT rules are applicable. output with minimum
(meaning). input (few words ~

Example (1.3.2) (ellipsis), ¢ (markers) to

5 control rule application. k maximum coverage).
gel¢aH, & | Siitra Structure:

(halantyam) | UEER + AEER + fafe Example:
— The last letter is a consonant. (Praty@hara + Adhikara + Vidhi) Anuvrtti (eillipsis) e
T L B ) N . reduces repetition { Example:

':T:ﬁ — Saves space & time urq — RS — P, LS
= Q- —C— |/ forg, w=a — o i
|y — - m‘;ﬂ' | A highly optimized

—_——
system — like efficient

> -

Like instructions in a Like the syntax of a Like control statements Like\eeelaiive funclig® d
computer program. programming language. and operators. in programming, Cocs:
6. ABSTRACT REPRESENTATION 7. CONDITIONAL APPLICATION 8. MODULAR DESIGN 9. DETERMINISM &
(PRATYAHARA SYSTEM) (ADHIKARA) The grammar is divided into NON-AMBIGUITY
Panini uses pratyaharas (e.g., 37, &) Rules are applied only in a 8 chapters, 4 padas each, Every valid input has a unique
to represent large sets of sounds particular context or domain. with logical grouping. output. The system removes
with short symbols. ambiguity using rule priority

Example (2.3.1)

Example: 3 = &, §, 3, |, 7], ¢, 3, aft .. . (qf¥mmm rules).
qq'-r qa=
OI0JOICIGIGICIONMIN - i (@/‘)
~e— 2 ‘

Deterministic algorithm.

Like modular programming.

Like using variables or arrays. Like if-else conditions.,
EXAMPLE: DERIVATION OF THE WORD “TT=Bfa (gacchati) LIKE A PROGRAM EXECUTION WHY IT MATTERS TODAY

Step Operation Siitra Used (Example) Result |

Inspires Natural Language Processing

root = "gam";
1 Take root (4Tq) T (gam) ™ tense & "3t 7/ present and Al.
’ Basis for rule-based systems and

2 Add 71 FIT (present tense) ¥ (lat) - 3rd person singular | T + ®g affix = "tip"; // 3rd person singular l } Rrmal sPagfnans:
3 Add forg weam fog (tip) T + faq word = spplyRules(root, tense, affix}\y ; o Shows the power of human intellect
. output = "gacchati®; in creating algorithms.
4 Apply phonetic rules or, 3fe, @, sl m=sf ) .
(gacchati) | ) Atbridge between ancient wisdom

o d and modern computation.

“ &

:imwﬁrﬁmm:qzmmw:

Panini was not just a grammarian,
Astadhyayi is a genius h ,
e was the world's first : :
computational system that: qT 3R] TG, fAS SgeTeE RO e 11
v Accepts input (roots) # programmer. =

| As Papini structured language in the form of rules,

Applies rules (operations) — A timeless contribution to ? s -
today computer science gets inspiration from it.

Generates output (words/sentences) com putational thinking.
Ensures correctness (constraints) ,’

Works efficiently (optimization)

L U T G




ROLE OF

SANSKRIT

IN NATURAL LANGUAGE PROCESSING

Ancient Wisdom. Modern Intelligence. <+

Sanskrit — a highly structured, precise and logical language —
provides a strong foundation for the science and technology of language.

=2 WHY SANSKRIT MATTERS FOR NLP?

g @ Highly structured and rule-based
‘ Natural Language Processing (NLP) is a branch of = E -p = [ @ Unambighious and precise
Artificial Intelligence that enables computers to ‘ @ Richmorphological system
understan, interprat and gensrats hnan QE e, ‘ Human Understandlng @ Well-defined grammar by Panini
Language Syslem & Meaning @ Phonetic consistency (sound-to-script mapping)
| ) @ Large knowledge base in literature and science

S £

FEATURES OF SANSKRIT THAT BENEFIT NLP

3. COMPOUNDING

1. FORMAL 2. MORPHOLOGICAL 4. FREE WORD 5. PHONETIC 6. SEMANTIC
GRAMMAR RICHNESS (SAMASA) ORDER PRECISION CLARITY
-,
> 9 S - @

Sanskrit allows creation Words have well-defined

meanings with relations

Papini's Astadhyayiis a
rule-based generative
grammar - like an

Words are formed using Meaning is preserved One sound = one symbol.
One symbol = one sound.

No ambiguity in

roots, prefixes, suffixes due to rich inflectional

and inflections in a

of precise compound

words that capture endings, enabling between concepts

algorithm. systematic way. complex meanings. flexible word order. pronunciation. clearly expressed.
Example: Example: Example: Examp.le: Example: Example:
infini mm: a4 mesfa s
Rilles genierate infioite ™ (gam ~ go) TP (rija-purusal) | #25* \is always fka/ 3¢ (dharma) — duty,
correct sentences. +Brti-3nd peteon sifg.) ) Kings minister A T=Bfe “a1" s alwayé /ga/ righteousness
u & i Tl
K igpccist - ool J (Al mean: Rama goes to the forest)
[ APPLICATIONS OF SANSKRIT IN NLP S7
< 4 = - - w N -
1. MACHINE 2. MORPHOLOGICAL = 3. PART-OF-SPEECH 4. PARSING & 5. INFORMATION 6. TEXT 7. SPEECH 8. ONTOLOGY &
TRANSLATION ANALYSIS TAGGING SYNTAX ANALYSIS EXTRACTION SUMMARIZATION TECHNOLOGY KNOWLEDGE GRAPHS
Y b4
©O EE
Sanskrit's clarity Rule-based Well-defined word Sanskrit grammar Structured texts Compound Phonetic consistency Sanskrit’s rich
and structure morphological classes and endings provides clear rules  (e.g., Sistras, purdipas) structures and helps in accurate conceptual system
improve accuracy analyzers are highly help in accurate for building parse can be mined for semantic clarity help ASR (Automatic supports building
in translation effective for Sanskrit POS tagging. trees and dependencies. knowledge, in better abstractive Speech Recognition) ontologies and
systems. word forms. summarization. and TTS systems. knowledge graphs.

EXAMPLE: SANSKRIT STRUCTURE IN NLP

BENEFITS OF USING SANSKRIT IN NLP

Sanskrit Expression Analysis NLP Benefit % Reduces ambiguity in language understanding W ﬁww
eafa (gacchati) gam (Foot) lag (tense: present) Easy morpliological parsing @- Improves aceuracy of parsing and generation T 91 Tl

+ ti (3rd person singular) and generation ~ g qif

N Enhances low-resource language technologies
arerE: T balakah (boy) + pathati (reads)’ ~ Clear subject-verb & BuAg 8! Sanskrit is a language
lation detecti
= e @; Preserves India's linguistic heritage in Al for the future of

TAGE: AT raja-purusah (king’s minister) Compound word ) ; . / the world.

+ dgacchati (arrives) understanding % Bridges ancient knowledge with cutting-edge technology { 3 i

.~ Maharshi Panini

a7 m wag sarve janah sukhino bhavantu Sentiment & intent

(May all people be happy)

recognition

THE FUTURE
1S ROOTED IN

OUR HERITAGE

W

"0‘&

Sanskrit is not just a classical language; itis a

computationally perfect language. By integrating
Sanskrit with NLP, we can build smarter, more
reliable and culturally rooted Al systems.

Language

Al &
Technology  Machine Learning  Preservation

Cultural

WHERE ANCIENT MEETS INTELLIGENCE

® 06

Knowledge

Discovery Al

Human-Centric



IKS IN SCIENCE, ENGINEERING
AND TECHNOLOGY

Ancient Wisdom ¢ Timeless Principles * Modern Innovations

—— G -

ot fomn ar fageaa

That knowledge which liberates
and leads to well-being for all.

The Indian Knowledge System (IKS) integrates observation, experimentation,

logic and ethics for the welfare of all beings and the environment.

P
IKS provides a holistic understanding of the KJ IKS texts describe advanced engineering
natural world through systematic observation, principles, sustainable design and large-scale
experimentation and empirical reasoning. infrastructure for societal needs.
Astronomy (Jyotisa) Architecture (Vastu & Silpa)
Accurate calculations of planetary Scientific principles of planning, orientation,
motions, eclipses and calendars. load management, aesthetics and harmony
Examples: Aryabhatiya, Sirya Siddhanta with nature.
Examples: Manasara, Mayamata
Mathematics (Ganita) Civil Engineering

Concepts of zero, decimals, place value,
algebra, permutations, combinations
and infinite series.

| Dams, step wells, canals, roads and urban
ing with envir tal balance.

Examples: Baori, Irrigation systems,
Examples: Baudhiyana, Bhaskara Il Raja-mirga
Physics (Bhautika)

Insights into matter, energy, sound,
light and motion,

Examples: Vaisegika SGitra, Nyaya Shtra

Mechanical Engineering
Machines, mechanisms, robotics and
automated systems.

Examples: Yantra-s, Vaimanika $astra \

Chemistry (Rasasastra) Aerospace Engineering
Metallurgy, alchemy, herbal chemistry. l Concepts of flight, aerodynamics,

nano-particles and sustainable processes. aircraft design and propulsion. |
Examples: Rasa Ratna Samuccaya | Examples: Vaimanika $astra

Ayurveda, plant sciences, ecology and
understanding of life processes. | resistant alloys and metal treatment.
Examples: Caraka Samhita, Suéruta Samhita Examples: Zine distillation, Iron pillar of Delhi

- +  CORE PRINCIPLES OF IKS ¢

Biology & Life Sciences (Jiva Vigyana) I Materials & Metallurgy
|

r
e

High-quality steels (Wootz), corrosion hi

3. IKS IN TECHNOLOGY

IKS inspires innovative technologies that are
sustainable, human-centric and aligned with
ethical responsibility.

Information Technology
Algorithms, compression, data structures
and knowledge representation.

m Examples: Pingala's binary, Panini's
grammar as a generative system

Communication Technology
Acoustics, signal systems, encryption
and wireless ideas.

N
A Examples: Nida (sound) science,

Holistic ! .‘ Empirical () Logical Ethical

& Integrated “_\ L | & Experiential ' & Analytical & Sustainable
Harmony of ti” QObservation, Strong reasoning, Knowledge for
body, mind, experimentation systematic thinking welfare of all and
society and nature and validation and modeling future generations

EXAMPLES OF IKS TO MODERN APPLICATIONS g

IKS Contribution Modern Relevance
Zero ($inya) Computing, Cryptography, Digital Systems
Decimal System & Place Value | All modern mathematics and computing Societal
Pingala's Binary (Chandas $istra) | Binary cod digital L Brogress
i 's Bi a i i , digital logi —— 2
ingala's Binary andas nary code in computers, digital logic From Ancient
Vastu Principles Green buildings, sustainable architecture , Wisdom to Future
= ) 3 — Innovations
Ayurveda & Rasasistra Pharmaceutical research, nanomedicine
Ancient Water Sy Sustainable water practices
Panini's Grammar Natural Language Processing. Al, Linguistics
Dhétu Science & Metall d d il lon resi

Ié ] \
Medical Technology
Surgical instruments, prosthetics,
herbal formulatiens and diagnostics.
Examples; Sudruta’s instruments,

Glyhya sitras (coded messages)

i, Energy Technology
Solar, wind, biogas and water energy
systems for sustainable living.

Examples: Strya updsana, Biomass
usage, Water wheels

Ayurvedic formulations

Environmental Technology

‘Waste management, water purification,
afforestation and biodiversity conservation.
Examples: Sacred groves, Traditional

water purification

Timeless People-centric
& Universal & Value-based
the Applicable across Focus on dharma,

time, place and well-being and
disciplines social harmony

HY IKS MATTERS TODAY

IKS is not just our past, ‘ When ancient wisdom meets modern science,
it is the foundation for a | innovation becomes meaningful and
b better and wiser future. 4 progress becomes sustainable.

Provides sustainable and eco-friendly solutions
Encourages innovation with indigenous thinking
Strengthens self-reliance in science and technology
Supports ethical Al and human-centric technology

Preserves cultural heritage while solving
modern challenges

Builds a harmonious and resilient future



INTRODUCTION TO

ANCIENT INDIAN
MATHEMATICS

The Timeless Legacy of Numbers and Beyond
D I R ——
Ancient Indian mathematics is a rich tradition of logical thinking,
abstract reasoning and practical application that shaped
the world’s mathematical knowledge.
e o

® Indian mathematics has a history | l
of more than 2000 years. (

¢ [t developed not only for theoretical | Concept of Zero (Siinya) - India gave
curiosity but also for practical needs ! the world the idea of zero.

Place Value System — The systematic ‘
use of place value.

Aryabhata (476-550 CE)
©Father of Indian mathematics and astronomy.
He caleulated the value of  and explained
place value system. ‘

| _Brahmagupta (598-668 CE)
Gave rules for operations with zero and
negative numbers. Wrote Brahmasphutasiddhdnta.

in astronomy, engineering, trade,

architecture and daily life. Positive & Negative Numbers - Early

understanding and rules.

® Great mathematicians like
Aryabhata, Brahmagupta,
Bhaskara Il and others

Advanced Algebra - Solving linear,

Bhaskara Il (1114-1185 CE)
quadratic equations and indeterminate

Author of Siddhdnta $Siromapi. Made

made priceless contributions. equaﬁOﬂS- important work in algebra, calculus
N concepts and astronomy.
Trigonometry — Accurate values of =
o trigonometric functions. e Varahamihira, Lalla, Mahavira,
@ Nilakantha and others also made

remarkable contributions.

MAJOR CONTRIBUTIONS OF ANCIENT INDIAN MATHEMATICS

1. THE NUMBER SYSTEM . | 2. ZERO (SUNYA) 3. ARITHMETIC ‘ | 4. ALGEBRA (BT)A GANITA) \ 5. TRIGONOMETRY

Development of the decimal l India gave the world the concept \ Rules for arithmetic operations Solving linear and quadratic | Accurate values and identities.
place value system. of zero, l including with zero and equations.
. —— negative numbers. Example:
‘ 1 2 3 | 4 T ! . 0 Example: ,sin? 6 + cos? 6 = 1
~ | a =a
! 10 | 20 | 30 | 40 — ; o et Solve x? + 10x =39
| > - =
101,2@__309J[_4°°_ N P S X4 10x-39=0 J
ﬁooo 2000|3000|4000| . -
Slinya is the root oia“number . a+(=-b)=a-b (x+13)(x-3)=0 i - A

Use of 0 as a placeholder Spems: x = —13.46r W 3 b

changed the world. ~ Brahmagupta o a—(-b)=a+b sinf = 5, cosf=—, tanf= —Z-

APPLICATIONS IN DAILY LIFE AND SCIENCE g NOTABLE WORKS UNIQUE ASPECTS

‘ Astronomy - Calculating planetary Aryabhatiya - By Aryabhata o Holistic approach — Mathematics connected
¢ positions, eclipses and calendars. (Astronomy and Mathematics) with astronomy, philosophy and nature.
Architecture — Measurement, design Brahmasphutasiddhanta - @ Highly systematic and logical methods.
and construction of temples, cities E By Brahmagupta @ Emphasis on problem solving and generalization.
and structures. (Mathematics and Astronomy) @ Development of infinite series and early ideas
. Trade & Commerce — Calculations Siddhanta Siromani — of calculus,
AN v in weights, measures, interest and By Bhaskara Il @ Universal impact - Influenced Arabic, Persian
exchange. (Mathematics, Algebra, Calculus) and European mathematics.
‘En‘gin.eering = W’-“"- management, Lilavati — By Bhaskara Il
irrigation systems, bridges and (Arithmetic and Algebra)

mechanical devices. \

= 749& BEAUTIFUL EXAMPLES FROM ANCIENT INDIAN MATHEMAT]CS ‘E@* =

1. SULBA SUTRAS 2 INFINIT.E SERIES 3. APPROXIMATION OF n 4, KU'TTAKA METHOD §5. BINOMIAL COEFFICIENTS
(Geometry) (Aryabhata) | (Aryabhata) (Brahmagupta) (Meru Prastara)
Pythagora§ theorem was known Sum of natural numbers: T =~ 3.1416 A method to solve indeterminate Early study of combinations.
to Indians long before X tionSer the fodth B
Pythagoras. 1+248 %."+n (Correct up to 4 decimal places) equations orm: Pascal's triangle was known
nG+ 1) ax + by = as Meru Prastdra.
4 2 Used in algebra and number 1
a & Sum of squares: theory. LA
o 12422 +32+...+n? 1 2 1
b = n(n +1)(2n + 1) 1 3 3 1
aZ + b2 = ¢2 T 1 4 6 4 1
OUR HERITAGE, OUR PRIDE 66 5 : - ‘ LEGACY FOR THE FUTURE
The genius of Indian mathematicians
T Ancient Indian mathematics is not just our past, continues to inspire the world. From zero to infinity, from numbers to the stars
it is a guiding light for the future of mathematics, - Indian mathematics continues to empower

science, technology and innovation. Let us preserve, learn and innovate. ” humanity's progress.

S




IMPORTANCE OF

ATHEMATICS ;
_IN ANCIENT TIME &

THE LANGUAGE OF LOGIC THAT BUILT A CIVILIZATION

= Mathematics is not only
.~ for scholars, but is useful
in everyone’s life.

In ancient India, mathematics was not just a subject,
it was a way of life. It helped in understanding the universe, |
solving real-life problems and building a prosperous society. 1

e WHY MATHEMATICS WAS IMPORTANT IN ANCIENT TIME?

1. UNDERSTANDING \ 2. DAILY LIFE } 3. ARCHITECTURE 4. TRADE AND |~ 5. SCIENCE AND ‘ 6. SPIRITUAL AND

[
THE UNIVERSE APPLICATIONS AND ENGINEERING COMMERCE TECHNOLOGY PHILOSOPHICAL VALUE
*

‘e &
o

Q-
4

g o

e
Mathematics helped ancient Used in counting, ing, E: ial in designing and Mathematics enabled fair Foundation for astronomy,

3 % 5 ) ¥ " Mathematics was seen as a
scholars study the movement trading, farming, cooking, constructing temples, palaces, trade, calculation of profit, medicine, metallurgy, i o 4
of planets, stars, eclipses and division of land and sharing stepwells, forts, roads, bridges interest, weights, measures navigation, calendar making hPa i : l; o fr st
t "y
seasons with great accuracy. of resources. and irrigation systems. and currency exchange. and many scientific fields. g ok i
aiaea  MATHEMATICS IN ACTION - REAL LIFE EXAMPLES S

CALENDARS LAND MEASUREMENT IRRIGATION SYSTEMS ACCOUNTING & NAVIGATION GAMES & PUZZLES
- (SULBA SUTRAS) RECORD KEEPING

Used for Panchang, Accurate measurement Designing canals, reservoirs Use of place value system, Mathematics helped in Development of logic,

festivals, eclipses and of land, construction of and stepwells using geometry fractions and arithmetic finding directions, distance patterns and strategies
agricultural planning. altars and buildings. and calculation. in accounts and records. and time while traveling. through games.
GREAT INDIAN MATHEMATICIANS 4 MAJOR MATHEMATICAL ACHIEVEMENTS IMPACT ON THE WORLD N

ARYABHATA (476-550 CE) PLACE VALUE SYSTEM . iy
Revolutionary system that forms the base Indian mathematical ideas spread
Introduced zero, place value system, ;
2 i of modern mathematics. to the Arab world and Europe.
trigonometric tables and astronomy.
THE CONCEPT OF ZERO (SUNYA,
BRAHMAGUPTA (598-668 CE) 3 . ¢ ) _
A unique gift to the world that changed Infl adimod h y
Gave rules for zero and negative numbers, raatharmatics foraver. N E niluenced modemn mathematics,
solutions of equations, area of cyclic -~ science and technology.
quadrilateral. 0% FRACTIONS AND DECIMALS
N ‘ 3 Use of proper and improper fractions,
BHASKARA 11 (1114-1185 CE) L /) and early ideas of decimals, Built the foundation for innovation,
Work on algebra, calculus concepts, P - =7 .
sine approximation and \ [ 2 | ALGEBRA (BIJA GANITA) discovery and progress.
astronomical calculations. x ' Selving equations, indeterminate equations

‘"~ and quadratic problems.

VARAHAMIHIRA (505-587 CE) || A ‘ i & Improved quality of life and

Used mathematics in astronomy, in@! TRlGONOMETBY : ’ societal development.
i) ISING | Development of sine, cosine, versine tables
calendar and weather predictioft L ) and trigonometric identities.

/ = \

r IN SUMMARY N\ n 3 A TIMELESS LEGACY
TE E3E- 4 —~
Mathematics was the backbone of ancient Indian o Mathematics From counting grains to calculating the cosmos,
knowledge and progress. i was not just | from building temples to exploring infinity —

calculated...

It was 5 T
0 It reflects the wisdom, creativity and practical thinking celebrated! | and the engine of civilization.

of our ancestors, 8 (‘j #8  Our heritage. Our pride.
ol .

ANCIENT WISDOM, ETERNAL RELEVANCE

+  The numbers may change, but the importance of mathematics remains forever. +

0 It connected science, society, spirituality and daily life. T mathematics was the key to knowledge




REAT INDIAN MATHEMATICIANS
AND THEIR CONTRIBUTIONS ;-

—— Brilliant Minds ¢ Timeless Ideas * Global Impact —

e —— _—

& ©

&f

Ancient India produced some of the world's greatest
mathematicians whose ideas laid the foundation of modern
mathematics and continue to inspire the world.

+9— = —

PERIOD MA]JOR CONTRIBUTIONS KEY ACHIEVEMENTS / EXAMPLES

l Key Achievements / Examples

* Solved linear equations.

ARYABHATA » Gave the value of m (pi) approximately. =~ 3.1416
4

(476 - 550 CE) |« Introduced place value system. « Value of 7 = 3.1416 1002 = 1x10°

At it [ % FPiaioad asro sE& nanbes « Place value: Units; Tens; +0x102

Arvabhati Ceftury + Worked on algebra, trigonometry Hundreds... +0x10"

L and astronomical calculations. +2x10°

a @ BRAHMAGUPTA  jams
ey

(598 - 668 CE) m

» Systematically described arithmetic Key Achievements / Examples

operations with zero. . r
Pe + Rules for operations with zero.

« Gave rules for positive and negative S Sehnisnolaxt the = ¢

7th numbers. @
Author of Centu . " « Area of cyclic quadrilateral:
S ry « Solved quadratic equations. d
Brahmasphutasiddhdnta ) . IGs —a)(s-b)(s-)(s~d)
+ Worked on geometry and cyclic quadrilaterals. [

(Brahmagupta's Formula)

BHASKARA I - » Explained arithmetic, algebra, Key Achievements / Examples ax + by .
ﬂ and mensuration. -
(7th Century) * Worked on indeterminate equations * Kicals mpaipocifos solving Satalocihathed)
Tth ax+ by =c.
Author of Century (kuttaka method). 4 ‘ 0 o Iﬂo 45° | 60° | 90°
Mahdabhaskari; * Calculated sine tables. * Improved value of . B L [T 8 [y
" y jsmﬂ‘olg ﬁ‘il]

» Made great advances in algebra, Key Achievements / Examples

BHASKARA II -

{ Pell’s Equation

m | calculus and trigonometry. o Concopiiiaivativé xX-Dy*=1
(1114 - 1185 CE) | ) * Gave the concept of derivatives d(y) .
12th iffi ial caleul — lya jya (sine)
Author of 3 (differential calculus). dx \
Siddhdnta Siromani 4 + Solved complex equations. « Chakravila method for D'\ ok eocinnl
Pell's equation. 0 v P
MADHAVA A + Developed infinite series for m, Key Achievements / Examples
OF SANGAMAGRAMA ine.kc:lsine. arctangent. ) T )
s * Worked on approximations wit
(1340-1425CE) 40 15th reataccmm: =k N1 i Ty
Founder of the Century 8 - 4 T
Kerala School * Laid foundation for calculus. + Infinite series expansions.
NILAKAN:“_{A oo + Refined astronomical models. Key Achievements / Examples e } - ;‘
7 p b4
SOMAYA-H « Calculated accurate value of 7. « Value of  correct to 7 decimals: | O ; \
(1444 - 1544 CE) 15th-16th  * Worked on infinite series and 7= 3.1415926 \ X : )
Author of planetary motions. o
: Centu . " 3 - -
Tantra Sarigraha 2/ + Improved sine tables. : ke -
JAGAD]SA o * Wrote an important text on mathematics. Key Achievements / Examples
& NARAYANA PANDITA m « Covered arithmetic, algebra, geometry, 2 (R oprehensivafhathematics
(16th Century) : 164 mensuration and astronomy. textbook.
Authors of Cenflry + Helped preserve and teach Indian « Simplified complex topics for
mathematical knowledge. learners.

Ganita Kaumudi

[ LEGACY

@ Indian mathematicians introduced concepts
that were centuries ahead of their time.

CONTRIBUTIONS THAT CHANGED THE WORLD

N A TIMELESS INSPIRATION

These brilliant minds from ancient India

proved that when curiosity meets

@ Their work influenced Arab scholars 4 . i ; 2. logic, the possibilities are infinite.
and later reached Europe. ! Zero GeYate Algebra «
' i oy Their wisdom is our pride
Q Their ideas continue to inspire modern 3 i P -
mathematics, science and technology. i d(y) /Z/.E_j Their knowledge is our future.
I Qp =TT il ’ l
s ML
n=1 dx &‘ =t S — /
Infinite Series Calculus Astronomy & Approximations

(early ideas)  Planetary Models of m

Tfl “From ancient wisdom to modern innovation - Indian mathematics lights the path of knowledge.”



NUMBER SYSTEM

AND ITS SIGNIFICANCE

— o
THE LANGUAGE OF MATHEMATICS & THE FOUNDATION OF ALL COUNTING
o +

“ A Number System is a way to represent numbers using a set of digits
or symbols according to specific rules.
{ It is the base of all mathematical calculations and real-life applications.

TYPES OF NUMBER SYSTEMS

1. NATURAL NUMBERS 2. WHOLE NUMBERS 3. INTEGERS 4. RATIONAL NUMBERS 5.IRRATIONAL NUMBERS 6. REAL NUMBERS
Counting numbers Natural numbers Whole numbers and Numbers in the form Numbers that cannot be All rational and
starting from 1. including zero. their negatives. plqwherep,qeZ, q#0 expressed in p/q form. irrational numbers.
1,3, 3,45, 0,1, 04,5 || ..3.-2-1,0,1,2,3... % _%_%* 5 B one.. R=QuU(-Q)
< .
-3-2-101 2 3 [ w |

Used in geometry,
advanced mathematics

Used in fractions,
decimals (terminating

Used in real-life situations

like loss, profit, Covers all numbers

Used in counting

Used in counting

on the number line.

Onpeets s ruimbasteg, temperature, etc. or repeating). and real measurements.
-00 <€ + - + + + + + —> +00
-4 -2 -1 0 1 2 3 4
SIGNIFICANCE OF NUMBER SYSTEM
1. FOUNDATION OF 2. USED IN 3. SCIENCE & 4. TECHNOLOGY & 5. FINANCE & 6. MEASUREMENT
MATHEMATICS EVERYDAY LIFE ENGINEERING COMPUTING ECONOMICS & NAVIGATION

Used in banking,
accounting, trading,
statistics and economic

10101

Binary number system
is the base of computers,
digital devices and

£
O %}

Essential in physics,
chemistry, computer
science, engineering,

Used in surveying,
GPS, space science,
astronomy and

Counting, money,
measurement, time,
age, distance -

All mathematical
operations, formulas
and theories are built

upon number systems. everything is based and data analysis. modern electronics. modeling. mapping.
on numbers.
_P’V/’\" A 7 i e 7Ze7ro (0) — The greatest gift of ancient India to the world. It made complex calculations possibler
‘% 7 and led to the development of modern mathematics, science and technology.
KEY FEATURES OF NUMBER SYSTEMS PLACE VALUE SYSTEM — OUR UNIQUE CONTRIBUTION

The place value system with 10 digits (0-9) Example:
allows us to represent any number using
fewer symbols. 1234.45
: T T B T : means
Provide a sy i Make calculati Help in solving real-life  Allow us to work b R ek [ | S | T | Fundvdiec 1x1000 + 2% 100
way to represent easier, faster problems and making ~ with very large 1 2 1 . | 4 5 +3%10 + 451
and organize and more decisions. or very small l l ! } l 1 + 4x0.1 + 5x0.01
numbers. accurate. numbers. 1000 200 30 4 0.5 0.05 i ’
Q This system was first clearly explained in ancient Indian texts by mathematicians like Brahmagupta, Bhaskara Il and others.
INTERESTING FACTS s IMPORTANCE IN MODERN WORLD CONCLUSION
|

Number system is not just about numbers,

“Where there are numbers, there is orde

}
0 The concept of Zero was first discovered in India. ‘ D Smartphones ﬁ,} Artificial
» + 5 Intelligence | it is the cornerstone of human progress.
The decimal (base-10) number system ! < ‘
originated in India. . Number i From ancient calculations to modern
) o ) @ l;'a:ame System (EE. EE Robotics technology, it continues to shape
(0 @) Indian mathematicians worked with very The Invisible our world and future.
large numbers and infinite series. Power Behind
) Everything - % =
@ Our number system spread to the Arab worid 7 o‘ Space ’ & Medical
and later to Europe, w7  Exploration % Technology Understand numbers,

r; where there is order, there is

Understand the world.

rogress.” — Aryabhata




INDIAN IKS CONCEPT OF
" ALGEBRA, ARITHMETIC ano GEOMETRY

(IKS)
Ancient Indian Wisdom ¢ Timeless Mathematics ¢ Universal Relevance

‘k nford et fasmaTEe | sl ge o %

Mathematics is the root of all sciences and the foundation of all knowledge.

ARITHMETIC (3igfora)

The art of generalization using symbols and letters. The science of numbers and operations. The study of shapes, sizes, positions and propertles of space
It deals with unk relationships and equati It is the foundation of all calculations. It the physical world with h 8.
KEY I S ( EXAMPLE ] KEY IDEAS EXAMPLE i EXAMPLE
® Use of variables (#51) to represent If a number is x, * Number system (gm value, decimals) A merchant buys 120 items * Points, lines, angles, planes LS
iti hen three times the number : 1 2 3 Area of a triangle
unknown quantities. - addeld ‘ﬂve * Operations: +, —, x, + at g of “" price and sells « Triangles, quadrilaterals, circles
& / ) y
o Formulation of equations. 3x+5 ) ’ « Fractions, ratios, proportions them at > ol the price. ' | & Area, perimeter, volume = % x base x height
. (I:Ianipull'ati:n of 'exp:ssions 1 this is equal to 20] . ::rn:enta:es, averages Profit % = ( _:_ = _) x 100 ‘ + Congruence and similarity
o Generalization of patterns. . ies an ions | + Coordinat met:
3x4+5=20 3x=5 % o 1 sl § | =
\ =X 100 = 835 J
- N = Fl - PERSPECTIVE A ( ¥ IKS PERSPECT
Our ancient texts used sophisticated algebraic thinking. Indian mathematicians developted place value system, Geometry was extensively used in altar construction,
—— zero and powerful calculation techniques. town y and sacred
BHASKARA 11 (120 Century) Eampe o K . /| | A % el
Find postih integers SRR /2 A ARYABHATA (58 Contury) The Decimal System SULBA SUTRAS (800-200 BCE) Arpr:):am:non oflﬁ
i e i i r i describe structio Sulba Sitra Rule)
In his book Siddhdnta Siromapi, 13x—7y =1 | e ™ Hikbeds - TasBOnes forwdu Igeonmcon ns il A
he solved indeterminate equations. -\ | 1 g alue system. 1 2 3 4 Ly ’ hrs n::ln( iagonal :yuryiwum
o 3 s ing linear. * Introduced the concept of ZERO (0) | * Right an is approximatel 5
known as “Kutfaka™ (pulverizer method).
¢ 2 } Diophantine equation$) V' s embar: l ] | p. Squares They v-*d
- IR 1000 100 10 1 « Diagonals 1o Ml TR
« oo o 05 |3 s~
S ' —

# Bakhshali Manuscript - algebraic rules and equations
# Aryabhatiya — quadratic equations
# Siddhinta Siromapi ~ advanced algebraic methods

# Sulba Satras - early arithmetic rules ucivant B 2 B 4 IKS SOURCES = —

# Aryabhatiya - place value & operations 4 Sulba Satras — geometry for Vedic altars | Lok |
@ Lildvati (by Bhiskara Il) - arithmetic problems

@ Vedinga Jyotisa — geometric astronomy 7 A 1=
# Minasira & Silpa Sastra — architecture & design

& NOW)

S ELIOATIUNSICHENTUNEINY) APPLICATIONS (THEN & NOW)

PO Bl Bl gDk LB AR A ki X

Commerce  (Celestial cakculations) & Coding & Technology ~ Algorithms &Al Accounting &  Calendar Construction Measurement  Business &  Banking &

. : . . Temple Astronomy & Civil Computer Space
Finance  Calculation & Architecture & Weights Commerce  Data Analysis AchRaitirs Sumym: Nevighlion:  Brnglnsiiing Graphics Teétaclogy
THE IKS APPROACH WHY IT MATTERS TODAY OUR ANCIENT WISDOM, OUR FUTURE
Mathematics in IKS is not just about calculation, é B i oga 5 ety e et s From the wisdom of our sages to modern discoveries,
it is about understanding patterns in nature, thinking " scivig ﬁ Ll % M"' the spirit of inquiry continues.
harmony in the universe and solving real-life problems. future

Learn, preserve and innovate - T8l & WRATd I TRT |




