Optimization Techniques for Computational
Mathematics, Network Analysis, Fluid
Mechanics and Machine Learning

Dr. M. RAJI
Dr. E. PADMA
Mrs. DIMPLE JUNEJA
Dr. P. BALAGANESAN

8888888888888888




Optimization Techniques for
Computational Mathematics,
Network Analysis, Fluid Mechanics
and Machine Learning

April 2026

Dr. M. RAIJI

Assistant Professor, Department of Mathematics
Vels Institute of Science, Technology & Advanced Studies
Chennai, Tamil Nadu, India.

Dr. E. PADMA

Associate Professor, Department of CSE
(Data Science and Information Technology)
Vels Institute of Science, Technology & Advanced Studies
Chennai, Tamil Nadu, India.

Mrs. DIMPLE JUNEJA

Research Scholar, Department of Education
Mohanlal Sukhadia University
Udaipur, Rajasthan, India.

Dr. P. BALAGANESAN

Professor and Head, Department of Mathematics
Academy of Maritime Education and Training (AMET),
Deemed to be University
Kanathur, Tamil Nadu, India.



April 2026
ISBN: 978-81-685538-5-9
ISBN 978-816855385-9

91l 788168 I 553859

© Copyrights reserved by Authors and Publishers

Despite our best efforts, there is still a risk that some errors and omissions might
occur unintentionally.

Without the prior consent of the authors and publishers, no part of this publication
may be duplicated in any form or by any means, whether electronically, by
photocopying, or otherwise.

The opinions and findings expressed in the individual chapters are those of the
authors and the book's editors, not the publishers.

Images attributed from www. freepik.com, www.quillbot.com

Published By

g?SRR

Publlcmng Research

SCIENTIFIC RESEARCH REPORTS
(A Book Publisher, approved by Govt. of India)

| Floor, $ S Nagar, Chennai - 600 087,
Tamil Nadu, India.

editors@srrbooks.in, contact@srrbooks.in
www.sIrbooks.in



Chapter

No Chapter Titles
14 A Study on Peg Solitaire and lIts Solvability
Anila B Pillai, M Raiji
15 Mathematical Model of Unsteady Flow of
Cerebrospinal Fluid in the Perivascular Region
S Senthamilselvi, $ Meenakshi Sundram, T § Suchita
16 Mathematical Model of Blood Plasma Flow through
Pulmonary Capillaries
S Senthamilselvi, R Rajesh
17 A Study on Fuzzy Graphs
R Kamala, M Raji
18 Dialect Words of Vellore District
S Vikram, C Markandan, A Mohanalakshmi
19 Scientific Messages in the Novels of Nanjil Nadan
K Saravanan, D Thenmozhi, K Sasirekha
20 Scientific Thoughts in Thirumandiram
K Sasirekha, D Thenmozhi, K Saravanan
21 Worship Practices of the Ancient Tamizhar in Sangam

Literature

A Mohanalakshmi, C Markandan, S Vikram




Optimization Techniques for Computational Mathematics,
Network Analysis, Fluid Mechanics and Machine Learning (2026)

Chapter 20
Scientific Thoughts in Thirumandiram
K.Sasirekha?, D.Thenmozhi®’, K.Saravanan®

abcDepartment of Tamil, Vels Institute of Science, Technology &
Advanced Studies, Pallavaram, Chennai-600 117, Tamil Nadu, India.

*Corresponding Author: thenmozhi.sl@vistas.ac.in

Abstract

Siddha literature holds a distinctive place in the history of Tamil
literature. The Siddhars proposed a holistic way of life that integrates
the physical, mental, and spiritual dimensions of human existence.
Their ideas are not limited to spiritual philosophy alone; they also
contain scientific insights related to human anatomy, breathing
mechanisms, nutrition, pharmacology, herbal medicine, and other
fields. The text Thirumanthiram includes various scientific
perspectives such as embryology, dietary principles, herbal medicine,
yogic science, and psychology. This study examines and explains the
scientific concepts found in Thirumanthiram with appropriate literary
evidence and analysis.

Keywords: Thirumanthiram, Siddha Literature, Scientific Thought,
Yogic Science, Siddha Medicine.

1. Introduction

Science is a field of knowledge that helps in understanding the
functioning of the world, explaining natural phenomena, and
improving human life. In the modern era, scientific advancements
have brought remarkable progress in various aspects of human
living. However, the foundational ideas of scientific thinking can be

traced back to ancient times and are reflected in many classical
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literary works and Siddhar texts. Tamil Siddha literature presents a
unique synthesis of ideas related to spirituality, medicine, yoga,
biology, psychology, and natural sciences. Among these works,
Thirumanthiram occupies a prominent place. Composed by the
Siddhar Tirumoolar, this text explains concepts related to the human
body, life force, mind, diet, breathing practices, and herbal medicine
through poetic expressions. This study examines the scientific ideas
found in Thirumanthiram by analyzing relevant literary evidence and
comparing them with concepts found in modern science. Through
this analysis, the study highlights that the Siddhar tradition serves
as an important historical source for early scientific thought.

2. Embryology

In modern biology, the process through which human life begins is
referred to as fertilization. Thirumanthiram contains verses that
indirectly describe the formation of the embryo. In these verses,
Tirumoolar explains the process of conception through symbolic
expressions, describing how the male reproductive element enters the
female womb and results in the creation of life. According to modern
biological science, human life begins when the male and female
chromosomes combine during fertilization to form a zygote. Although
the Siddhars did not use modern scientific terminology such as
“chromosomes,” their writings reveal an understanding of the basic
process involved in the origin of human life. Tirumoolar states in the

following verse:

“Seeking the sacred womb, it entered within;

»

the two forces rushed and fell together as one.

(Thirumanthiram, -154)
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In this verse, the word “Thiru” symbolically refers to the woman. The
lines describe the event in which the male reproductive element
enters the female womb and leads to the formation of a new life. In
contemporary biological terms, this process is known as fertilization.
Thus, the verse suggests that Tirumoolar possessed an insightful
understanding of the process of conception, which reflects an early
form of scientific thought regarding embryological development.

3.Health Maintenance

Although the Siddhars generally regarded the human body as
impermanent and often emphasized asceticism, Tirumoolar strongly
stressed the importance of preserving and caring for the body. He

states in the following verse:
“If the body decays, life too will decline;
firm realization of true wisdom will not be attained.

Knowing the means to nurture the body,I nourished the body and

thus strengthened life.” (Thirumanthiram,724)

This verse highlights the significance of maintaining physical health.
It suggests that when the body is properly protected and sustained,
life continues in a stable manner. A healthy body also becomes the
foundation for attaining spiritual realization. This idea closely
corresponds with modern medical concepts such as health
maintenance and preventive medicine, which emphasize protecting
the body and maintaining well-being in order to prevent disease and
support long-term health.

3.1 Psychology and Inner Consciousness

The Thirumandiram strongly emphasizes the power of the human

mind. It presents the idea that a person's thoughts play a crucial role
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in shaping their life. In other words, life tends to reflect the nature of
one’s thoughts.According to this perspective, the psychological
process of thought — speech — action determines the quality and
direction of human life. Positive thoughts naturally lead to positive
words and constructive actions, which ultimately contribute to a
meaningful and virtuous life. A similar ethical principle is expressed
in the Thirukkural. As stated in Kural 34: “Manaththukkan masilan
athal anaiththaran.” This verse explains that true virtue lies in
maintaining a mind free from impurities such as harmful or negative
thoughts.In addition, Thirumandiram also refers to the physiological
and neurological aspects of the human body. Thirumoolar describes
the subtle energy channels known as Ida, Pingala, and Sushumna,
which play an important role in yogic practices and Siddha medical
traditions. These channels are believed to regulate the flow of vital
energy within the body. Furthermore, the text highlights the
significance of breathing patterns, the circulation of life force, and the
internal functioning of the body as essential elements of human
health and spiritual development. These ideas can be compared with
modern scientific discussions on the nervous system and bodily
regulatory processes. The role of the mind is crucial in determining
the quality of human life. Positive thoughts lead to positive actions
and ultimately contribute to a better and more meaningful life. The
Thirumandiram highlights control of the mind as one of the central
goals of yogic practice. According to the teachings of the Siddhars,
negative mental states such as stress, fear, and excessive desire can
adversely affect physical health. These insights suggest that the
condition of the mind directly influences the well-being of the body.

Interestingly, this view aligns with the perspectives of modern
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Psychology, which recognizes the close relationship between mental
states and physical health.

3.2 Nutrition

Food plays a vital role in maintaining human health, both in terms of
quantity and quality. In the Thirumandiram, Thirumoolar explains
that moderate and regulated eating helps preserve the balance of the
body. Excessive consumption as well as insufficient intake of food can
both lead to various diseases. This idea is also emphasized in modern
Nutrition Science. Contemporary nutrition studies highlight the
importance of a balanced diet, which provides the nutrients
necessary for the body’s proper growth, functioning, and overall
health. Thirumoolar similarly points out that the nature and quantity

of food directly influence human health.

The following verse from Thirumandiram explains the consequences

of improper eating habits:

“Meviya vannattal vilankiyatu iccadam

Paviye konru paliyuru mannantan

Anmitam tappilaiyurru noyagum

Kavilivai yellam kandu kol anname.” (Thirumanthiram,1820-1825)

This verse indicates that excessive eating can lead to several physical
ailments and that one must understand the importance of
moderation in food. A similar principle is expressed in the
Thirukkural: “Mikkinum kuraiyinum noy.”(Kural — meaning: both
excess and deficiency lead to disease). Thus, both classical Tamil
wisdom and modern medical science stress the importance of
balanced and moderate eating habits as essential for maintaining

good health.
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3.3 Neurology

In the Thirumandiram, Thirumoolar also refers to the neurological

structure and subtle energy pathways of the human body.

“Munru nathi yulé muthir natakkum mukkir

Senrum thiriyum irupakka natham

Ninrathor thundil nediya udampir

Ponrameé vazhum punal nadi thané.” (Thirumanthiram, - 566 )

This verse describes the three important channels (nadis) within the
human body. These are traditionally identified as Ida, Pingala, and
Sushumna. In yogic philosophy, these channels are believed to
regulate the movement of vital energy and breath within the body.The
Ida and Pingala nadis are said to function on the left and right sides
of the body, while the Sushumna runs along the central axis. These
pathways are closely associated with breathing patterns and the flow
of life energy. In yogic practices, controlling the breath and balancing
these nadis is considered essential for physical and mental well-
being. Such ideas can be compared with modern discussions in
Neuroscience, which explore the functioning of the nervous system

and its influence on bodily regulation.
3.4 Medicine

Siddha Medicine is a traditional healing system based largely on
natural herbs and medicinal plants. In Thirumandiram, several
references are made to herbal remedies and their therapeutic uses.
The Siddhars described the medicinal properties of herbs and their
application in treating various diseases. This traditional knowledge of

herbal medicine has continued to influence many forms of alternative

s CDOD
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and complementary medical practices today. For example,
Thirumoolar suggests a herbal remedy for eye ailments in the

following verse:

“Induppu thippili iyal pitharogini

Nandiyavatta charril nayanthé yaraithida

Anthakan kannukku arundhathi thonridum

Nandhikku nathan nayanthuraitthittadé.”(Thirumanthiram, 2049)

According to this verse, a medicinal preparation can be made using
herbs such as Induppu, Thippili, Peetharogini, and Nandiyavattai.
These ingredients are ground together and used as a treatment for
eye-related diseases. Similar herbal remedies are still practiced in

certain rural and traditional medical settings.

3.5 Yoga Science

In the Thirumandiram, Thirumoolar emphasizes that yogic practices
contribute significantly to the improvement of both physical and
mental health. Practices such as asana (postures), pranayama
(breath regulation), and meditation help maintain balance within the
body and mind. These practices are considered essential for achieving
harmony between the body’s physiological functions and mental
stability. Modern medical and scientific studies also acknowledge that
yogic exercises reduce stress, enhance mental clarity, and improve
overall physical well-being. Thus, the yogic principles described in
Thirumandiram can be viewed as closely aligned with the
perspectives of contemporary Yoga Therapy and health sciences.

4. Discussion

The scientific ideas presented in Thirumandiram relate to several

aspects of human life, including the body, food, mind, medicine, and
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spiritual discipline. These insights can be considered valuable
elements of traditional knowledge systems. When compared with
modern scientific understanding, many of these concepts show
notable similarities. Such parallels suggest that the Siddhars
possessed a deep observational understanding of nature and the
human body. Their insights into health, diet, mental discipline, and
medicine reflect an early form of systematic thinking that resembles

scientific inquiry.

5. Conclusion
Although Thirumandiram is primarily regarded as a spiritual text, it
also contains numerous scientific ideas. The work addresses various
fields such as embryology, physiology, nutrition, yogic science, and
herbal medicine. The concepts proposed by Thirumoolar serve as
meaningful guidelines for maintaining human health and a balanced
lifestyle. Therefore, Siddhar literature can be viewed as an important
source of traditional scientific knowledge. These works demonstrate
that the Tamil Siddhars not only contributed to spiritual philosophy
but also offered profound insights into scientific thinking related to
human life and health.
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