MAHATMA GANDIHIT VIDYAMANDIR'S
MAHARAIA SAYAJIRAO GAIKWAD ARTS, SCIENCE & COMMERCE

COLLEGE, MALEGAON CAMP

Awareness program
On

Mahatma Gandhi Vidyamandir Cluster University Foundation Process.

An awareness program On Mahatma Gandhi Vidyamandir Cluster University Foundation
Process was organised in Maharaja Sayajirao Gaikwad Arts Science and Commerce College
Malegaon Camp under the guidance of Principal Dr. Chandrakant G. Dighavkar, on
Wednesday 11th September 2024, A special lecture on Programme Structure was delivered by

the Academic Supervisor Dr. Manish Sonawane on this occasion. Dr. Manish Sonawane

explained the New proposed Programme structure that will be implemented in Cluster
University, He also explained the difference between the present Programme structure
implemented by SPPU. Pune in accordance with the National Education policy 2020
(DSC)and the proposed Programme Structure (SSC) of Cluster University. He highlighted the
chanees for new courses to be introduced, especially in Humanities Stream. In his

Presidential address Prin. Dr. Chandrakant Dighavkar stated the role and responsibilities of
Cluster University. He also stated the importance of Cluster Universities in the forthcoming
educational scenario in our country. Vice Principal Dr. Anil Savle explained the advantages of

National Education Policy 2020 and the need for Cluster Universities in future.

In an interactive session the teachers raised their doubts which were clarified by the
Principal and Vice Principal as well as the Academic Supervisor. The programme was
organised by the NEP Coordination Committee. Dr. Bharati Khaimar was the master of the
ceremony. Dr. Ramesh Nikam expressed the vote of thanks. All the faculty members of Arts,

Science and Commerce attended the programme and actively participated in the discussion,
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M.G.VIDYAMANDIR'S
M.S.G. COLLEGE, MALEGAON CAMP, DIST. NASHIK
REPORT
OND DAY WORKSHOP ON SCHOOL CONNECT AND NEP 2020
Organized by

M.S.G. College in collaboration with Mahatma Gandhi Vidyamandir, Nashik

As per the instructions received from M.G vidyamandir's [etter No MGVN /3531/2023-2024 dated
16/01/2024 our college had organized one day Workshop on 3/2/2024 on School Connect and NEP
2020 in collaboration with M.G.Vidyamandir and K.B.H. JR. College, Malegaon Camp and R.B. H.JR.
College Malegaon Camp. Prin. Dr. Chandrakant G. Dighavkar was the resource person for this workshop.
Prin. Dighavkar very extensively highlighted all the aspects of NEP 2020 . He also elaborated the need
and the role of parents, students, teachers, Institutions, administrators and society in the
implementation of NEP 2020, Vice Prin. Dr. T.5. Savale alsoexpressed his ideas for the implementation
of NEP 2020. Vice Prin. Prof. M.M. Kulkarni, Academic sypervisor Prof. R.A.MoOTE, Prof, Ramesh Nikam
also expressed their views on NEP 2020. Prof. Milind Pawar anchored the programme and Prof, Ramesh
Nikam expressed the vote of thanks.

PRINCIPAL
%G. Ans,l Science & Commerce
Bge, Malegacs Camp (Naghik)
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M.G.VIDYAMANDIR'S
M.S.G. COLLEGE, MALEGAON CAMP, DIST. NASHIK
REPORT
OND DAY WORKSHOP ON IMPLEMENTATION OF NEP 2020
Organized by
M.S.G. College in collaboration with Mahatma Gandhi Vidyamandir, Nashik

As per the instructions received from M.G. vidyamandir's letter No MGVN / 3531/2023-2024 dated
16/01/2024 our college had organized one day Workshop on Implementation of NEP 2020 in
collaboration with M.G.Vidyamandir and Internal Quality Assurance Cell of the college . The workshop
was organized separately for science faculty on 19/ 01/2024 and for Arts and Commerce faculty with
Junigr college teachers on 25/01/2024. Each workshop began with the inaugural function followed by
three different sessions and concluded with valedictory function. The experts from Mahatma Gandhi
Vidyamandir's L.V. H. College, Nashik were jnvited as resource persons. The expert team included
Prin.Dr. B. S. Jagdale, Prof. Dr. P-G. Ambekar, Prof. Dr. V.R. Nikam, and Prof. Dr Jayashree Bhalerao. Both
the workshops were inaugurated by Hon. Prin. Dr. C.G. Dighavkar. In the first session, Prof. Dr. Ambekar

delivered a talk on "Distribution of Syllabi” as per the guidelines of NEP 2020. He highlighted the
various groups of Courses that the students need to choose at the entry level. In the secand session

Prof. Dr. V.R. Nikam Spoke about the importance of "3chaol Connet Campaign." He highlighted the
importance of connecting all the peers: students, Parents, teachers, administrators and educators for

the effective implementation of NEP 2020.

in the third session Prof. Dr Jayashree Bhalerao spoke on “Connecting Skill component To OBE from
school to UG". Dr Bhalerao explained the innovative Pedagogies and their effective implementation. By
giving day to day examples, she made the session very interesting. In the fourth session Prin. Dr. B S.
Jagdale highlighted the National Education Policy 2020 and its effective implementation. He urged the
teachers to take NEP 2020 as a challenge. In the valedictory function of the workshop organized for
Science faculty Prof. S. I. Ansari expressed vote ¢f thanks and vice-Principal Dr. M.B. Sonawane
expressed Vote of thanks in the workshop organized for Arts and commerce faculty. Vice-Prin. Or. T. 5.
Salve, IQAC Coordinator Dr 5.1. Ansari, NAAC Co-ordinator Dr. K.S. Kokane all the faculty Members of
Arts, commerce, and science faculty atrended the workshops. The faculty members of M.P.H.M.
Mahavidyalaya, A.5.C. College, Malegaon City, 5.P. H. Pharmacy College, Malegaon camp, K.B.H.Law
College, Malegaon Camp, College of Education, Malegacn camp, College of Agriculture, 5.P.H, College of
Management and Technology Participated in these workshops, Dr.5.1. Ansari anchored the workshop for
Science faculty and Prof, R.v. Tribhuvan anchored the workshop of Arts and commerce faculty. Total
130 Participants in Warkshop for science faculty and 225 Participants in Arts and Commerce and Junior

college faculty actively participated in these workshops.

-
e |

PRINCIPAL

MS.G. Arts, Science & Commerce
College, Malegacn Camp (Nashik)
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AMINA MOHAMMED
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Add:- New ward,Dhobi
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M.G.VIDYAMANDIR’S
M.S.G.COLLEGE, MALEGAON CAMP, DIST. NASHIK
REPORT
GUEST LECTURE ON NATIONAL EDUCATION POLICY 2020
DATE:27/07/2023

A Guest lecture on National Education Policy 2020 was organised on Thursday, 27" July
2023. Prin, Dr, Aarif Anjum, Principal. Arts Commerce and Science College, Malegaon City
was invited as a chief guest to deliver the lecture on National Education Policy 2020
Implementation in Higher Education. Dr. Aarif Anjum stated that national Education Policy
2020 will provide the opportunities of quality education and equal opportunities in
employability. He also opined that National Education Policy 2020 highlighted the
importance of Science and Technology along with the sustenance of Indian culture. ethos, and
Indian Knowledge System. He said that it would be an opportunity to the learners to get
education through Mother tongue and local, regional languages. It would provide them deep
knowledge of the subject in an easy way. Principal Dr. C.G. Dighavkar in his presidential
address stated that there is a need to consider the National Education Policy 2020 in a
positive manner and to be ready to face the challenges of the new era. He also stated that it
would be essential to implement the National Education Policy 2020 in order to stay in the
global competition. On this occasion Vice Principal Dr. T.S. Savle, Vice Principal Dr. Manish
Sonawane, Academic Supervisor Dr. Pravin Patil expressed their views on implementation of
National Education Policy 2020. NEP Committee Co Ordinator Dr. Bharati Khairnar
welcomed the guests and explained the purpose of organising the function. Dr. C.D. Rajput
was the master of the ceremony. Dr. S.L. Ahire expressed the vote of thanks. All the teaching

faculty members and Non-teaching staff members attended the function,

©@—

Dr. C. G. Dighavkar Dr. Bharati Khairnar

Principal
MSLArts So & Comm.Collegs
Malegaon Camp (Nashik)
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M.G.Vidyamandirs
M.S.G Arts Science and Commerce College, Malegaon Camp
Inaugural Ceremony of Staff’ Academy
Guest Lecture on
NATIONAL EDUCATION POLICY 2020

2023-2024

» Welcome
~ Deep Prajwalan by the hands of all Invitees
= Felicitation of Chief Guest by the Principal

~ Introduction of the Programme — Dr.Bharati Khairnar

# Resource Person — Dr.Arif Anjum

# Presidential Address — Prin. Dr. C.G.Dighavkar

"~ » Voteof Thanks - Mr.S. L. Ahire
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Karmavoer Bhausahab Hiray

Mahatma Gandhi Vidyamandir's

MAHARAJA SAYAJIRAO GAIKWAD
Arts, Science & Commerce College

= e-mall : msgeollege@rediffmail.com prin msgeollegei mgvnasik. org

QOutward No : 2023-24/ 2.8 72—

Affiliated to Pune University [d. Mo PUNS/ASCT04 {1959

Date : 26/07/2023

To,
Prin.Dr.Arif Anjum.
Principal,
L 3 Arts, Commerce and Science
College, Malegaon City, Malegaon.

Sub. :- Invitation as a Guest Lecturer......

Respected Sir,

We are pleased to invite you as a Chief Guest to deliver a lecturer

on National Education Policy 2020 on Thursday, 27" July 2023. You are

requested to kindly accept the invitation and deliver a lecture on the above said

topic.

Thanks and regard.

Time ; 10:00 am

Venue : L.V.H. Seminar Hall,
M.S.G. College, Malegon Camp

Dr. B'%-ati Khairnar (Dr. C. G. Dighavkar)
Principal

M SG.Ats Su & Comm.College
Malegaon Camp (Nashik)

Loknete Vyankatrao Hiray Marg, Malegaon Camp - 423 105  Office Ph.; 02554-252077, 252078
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Mahatma Gandhi Vidyamandir's

MAHARAJA SAYAJIRAO GAIKWAD
Arts, Science & Commerce College

nasik.ong AfTilkated 1o Pune Liniversity Id. No. P

[NSIASCI00H (1959
Date : 27/07/2023

# e-mall nhﬂurlltgeﬂlm1lll'!n1.u|.;um prinmsgeol legelaimgy

Outward No : 2023-24/2-43

To.
Prin.Dr.Arif Anjum.

Principal,
Arts, Commerce and Science

& College, Malegaon City, Malegaon.

Sub. :- Letter of Gratitude ...

Respected Sir,
We express our heartfelt gratitude to you for accepting our
National Education

invitation

as a guest lecturer and delivering a lecture on the topic

Policy 2020 on Thursday, 27" July 2023. We sincerely appreciate your support

and involvement.

Thanks and regard.

-

( Dr. C. G. Dighavkar)

Dr. Bharati Khaimar
Principal
MSLArts S & Comm.College
Malegaon Camp (Mashik)

Loknete Vyankatrao Hiray Marg, Malegaon Camp - 423 105 Office Ph.: 02554-252077, 252078
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Mahatma Gandhi Vidyamandir’s
Maharaja Sayvajirao Gaikwad Arts, Science and Commerce College,
Malegaon-Camp Dist.Nashik

Notice
Date : 26/07/2023
All the Teaching Staff members are hereby informed that si
Guest Lecture on “National Education Policy 2020” is organized
, on Thursday, 27" July 2023. Prin. Dr.Arif Anjum, Principal, Arts,
Commerce and Science College, Malegaon City is invited as the
Chief Guest to deliver the lecture on the above mentioned topic. It is

mandatory for all staff members to attend the lecture.

( Dr. C. G. Dighavkar)

£ Principal
==8" 56115 Soi & Comm.College
Malegaon Camp (Nashik)
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Mahatma Gandhi Vidyamandir’s
MSG Arts, Science and Commerce College,

One Day Workshop on Skill Enhancement

Malegaon

nized by: Internal Quality Assuranee Cell in Collaboration with Arena Animation, Nashik

Date: 27/08/2024
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ARENA

J ANIMATION|

® College Réad Nashik
A Since 1997

Lucky Draw Coupon

Name .

Education :

————————————————e e e

Mob. No :

-

Hif%’"
. MASTER
* THE MAGIC OF

-
W

& *Also Degree in

W a

 Animation

* Nashlk Centre- 2" Floor, Gajanan complex, above

archles gallery, college road, Nashik. Call: 9175954253

* Sangamner Cenfre- Arena Animation, Opp. Sangamner
College, Near Sharada Bakery, sangamner,

Call: 9175447684

* Sinner Centre- Arena Animation, Shop No. 15, Sal anand
pride B, Opp. Reliance mall, Gholi-Shirdi road, Sinner. Call: 7219284895

Website: www.arenanashik.com E facebook link: www.tacsbook comiarenanasik/ratbonkmark



Mahatma Gandhi Vidyamandir’s
MSG Arts, Scienee and Commerce College, Malegaon

One Day Workshop on SWAYAM/NPTEL

Organized by: Internal Quality Assurance Cell

Date: 09/08/2024

Time: 11.30 AM
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SHRI SATYAINDIRA FOUNDATION

_SSIF _

SSIF INDEPENDENGE DAY
AWARD - 2024

LIFETIME AGHIEVEMENT AWARD

ON THE OCCASION OF 78th INDEPENDENCE DAY OF INDIA
THIS CERTIFICATE IS PROUDLY PRESENTED TO

Honourable
Dr. Rajaram Gaman Shewale
(Educationist,Social Activist)
Maharaja Sayajirao Gaikwad
College, Malegaon Camp

IN RECOGNITION OF OUTSTANDING CONTRIBUTION IN
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. \ﬁ‘DlR‘qk
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Urdu Novel, Kal Aaj Aur Kal
By : Dr.Md.Khaleel Siddiqui
(M.A. M.Ed.,B.J.M.S. Ph.D. NET)

Pages : 256 Price : Rs. 300 /-
Published in : 2023
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of postgraduate teaching experiences. His journey in the field of
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for the prestigious UGC-NET (University Grants Commission -
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knowledge and expertise in the subject.However, Dr. Avhad Baban
Arjun's academic journey did not stop there. His insatiable thirst for
knowledge and research led him to complete a Ph.D. at SRTUM
(Swami Ramanand Teerth Marathwada University) in Nanded, further
solidifying his expertise in Geography. His doctoral research has likely
contributed valuable insights to the field and enriched the academic
landscape.
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isa vast beyond the limits of any skies, In this book, an attempt
is made to put the subject for the beginners with ascending level of details
towards the amateur sky gazers, both for naked eyed to those having telescopes.
The book is intended for those studying Astronomy and Astrophysics at
Undergraduate and Post graduate level to some extent, It covers most of the
topics in these syllabi, astronomy in particular, at basic level. First chapter !
contains the necessary basic information of planets, stars, star clusters, galaxies -
ete. and celestial observations. The details of the constellations are given in
second chapter with their maps, myths in short, prominent stars therein, deep
objects, their peculiarities etc, This is the beginning, The readers suggestions
will help in developing the book in future,

Dr. Kashinath S, Thakare, Associate Professorin Physics, M. S.G.
Arts, Science & Commerce College, Malegao n-Camp, Dist.-Nashik
He has been teaching Physics at under graduate for last 32 years and
for a few years at post graduate level, Participated and presented
research papers at various International, National, State and
Regional level Seminars, Workshops and Conferences. Active
participation in Organization of International, National level Conferences.

Participation in various Academic Committees of the College and Mahatma
Gandhi Vidyamandir, Nashik.

Special interests » In Astronomy, completed a Telescope making workshop at
IUCAA, Pune, one ofthe UGC's autonomous institutes, in 2001. C onducted Sky
Watching Programmes for students and parents during special events like
nearing of the Moon, various occultations etc. * Can read and write in Modee
scriptatamateur levels. » Calligraphy as a hobby.

M. College, Nashik She has been teaching Physics at under graduate
for last 32 years and at post graduate level. Participated in various
m International, National, State and Regional level Seminars,

Workshops and Conferences. Participation in various Academic
Committees of the College.

() Smt. Shailaja N, Khairnar, Associate Professor in Physics, K. T. H.
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- Dr. Goswami Vishal H. (M.Sc. M.Phil. Ph.D.)
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D, Shimgaonkar Deepak Bhupal
Assistant Professor, Department of Physics,
Anandibai Raorane Arts Commerce and Science College, Vaibhavwadi, Dist-
Sindhudurg, 416810.

Production of Vacuum
Dr. Anirvan Gupta
Assistant Professor, School of Basic and Applied Sciences,
JSPM University, Wagholi, Pune Nagar Road,
Punc-412207

3 Vacuum Pumps

Dr. K. 8. Thakare

Associate Professor, Department of Physics,
M.5.G. College, Malegaon Camp, Nashik, 423105
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4  Vacuum Measurements
Mr. Nandkishor S. Sangle
Assistant Professor, Department of Physics,
KVN's Naik Arts commerce and Science College,
Canada Corner, Nashik-422002
5 Mechanism of Thin Film Formation
Ms. Dighe Privanka Sukhdey
Research Lab, Department of Physics,
Mumbai University, Mumbai 400098
6  Synthesis of Thin Films
Dr. Shanware Lalitkumar Marutrao
Assistant Professor, Department of Physics,
Netaji Subashchandra Science College,
7 Diamond-like Carbon Thin Films
Dr. Nikam 8. M.
Assistant Professor, Department of Electronics,

Ashoka centre For Business and Computer Studies, College,
Chandshi, Dist: Nashik. Pin: 422013
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In automation, to increase the efficiency and capability of the instruments
in measurement and detection technology, to reduce the cost, shape, size,
weight etc., it is necessary to introduce the sensor units at the input ports
of domestic, industrial and scientific instruments. Gases having some odour
can be perceived by smell, but odourless and hazardous gases can be
hardly detected. Semiconductor gas sensors are the best choice on these
backgrounds to detect odorless and hazardous gases. Semiconductors are
used as gas sensors based on the principle of the variability of electrical
conductivity of metal oxides when exposed to these gases. Since 1962, Tin
oxide semiconductor gas sensors have undergone extensive research and
development in this regard. It is the dominant choice for solid state gas
detectors in domestic, commercial and industrial applications due to the
low operating temperatures, high sensitivities, mechanical simplicity of
sensor design and low manufacturing costs. Contamination free Thin Films
samples can be prepared using Physical Vapour Deposition under high
vacuum and at room temperature. Such Thin Film samples annealed
suitably can be used as gas sensors.
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The Management of Gayatri Vidya Parishad
and The Principals, Faculty and Staff of

GVP College of Engineering(A)

GVP - Prof. V. Lakshmikantham Institute for Advanced Studies GVP-LIAS)
GVP College of Degree and PG Courses

GVP College of Engineering for Women

GVP Centre for Policy studies

GVP College of Degree and PG Courses - Technical Campus (School of
Engineering)

Satya Institute of Technology and Management - GVP

Gayatri Vidya Parishad - Scientific and Industrial Research Centre
Gayatri Vidya Parishad - Institute of Health Care and Medical Technology
Gayatri Vidya Parishad - MLBT Schoaol

Indo-German Institute of Advanced Technology (IGIAT)

Welcome all the Delegates of the
International conference LACANA
and wishes them a very fruitful and an enjoyable
experience at Visakhapatnam.




COLLTGE OF TRENTERING
CALITIM LTI |

GVP -Prof. V. Lakshmikantham Institute for Advanced Studies
(GVP-LIAS)
And
Gayatri Vidya Parishad College of Engineering (Autonomous)

In association with
International Federation of Nonlinear Analysis (IFNA)
Science and Engineering and Research Board(SERB)

Present
International Conference on

Latest Advances, Contributions and
Applications in Non-Linear Analysis (LACANA)
(19" -22™ December,2017)

“In all those transactions which relate to wordly, Vedic or other affairs
mathematics is employed. In the science ol love in economics, in
music and in dharma, in the art of cooking and similarly in medicine
and in things like knowledge of architecture, the science of
computation is held in high esteem . whatever is there in all the three
worlds, which are possessed of moving and non-moving beings, all
that indeed cannot exist without mathematics”.

-Madhava of Sangamagrama (1340-1425 A.D.)




Message

| am very happy to note that as a part of Centenary Year celebrations of Prof. V. Lakshmikantham
(16-03-2023 to 16-03-2024) Gayatri Vidya Parishad-Prof.V.Lakshmikantham Institute for Advanced
Studies and Gayatrl Vidyva Parishad College of Enginesring are organizing an INTERNATIONAL
COMNFEREMCE on LATEST ADVAMCES, CONTRIBUTIONS & APPLICATIONS IN NOMNLINEAR ANALYSIS
(LACANA) from 13" to 16™ March 2024. The LACANA conference is inviting delegates from
different disciplines to lend a multi — disciplinary approach as envisaged by Prof, V.
Lakshmikantham.

The First International Conference on “Recent Advances in Mathematical Sciences and
Applications (RAMSA-09)" was held in the gracious presence of Prof. V. Lakshmikantham, when
the team had the privilege of his direct guidance. After the RAMSA conferences conducted in
2013, 2017 and 2021, this LACANA conference is the 5th international conference in this direction
and hope it will be a befitting tribute to Prof. V. Lakshmikantham as the focus |s on multl-
disciplinary mode in his centenary celebrations.

The LACANA Conference presenis a unigue opportunity to explore the limithess possibilities of
mathematics and its transformative potential in shaping the future of our fields, | wish that the
dynamic program of keynote speeches, panel discussions, and interactive sessions cultivate
meaningful connactions that will drive progress and innovation in our respective domains,

Wy compliments to the Organizing Committee under the chairmanship of Prof. A, B. Koteswara
Rao and the Organising Secretaries Dr. J. Vasundhara Devi and Dr. RVG Ravi KEurmar who with their
team members have put in enormous efforts to arganise the conference.

| wish the Conference all success.

Prof. Dr. Ing. P 5 Rao, FNAE
President,
Gayatri Vidya Parishad




Message

It is @ matter of great delight that Gayatri Vidya Parishad - Prof. V. Lakshmikantham Institute for
Advanced Studies and Gayatri Vidya Parishad College of Engineering propose to organize an
INTERNATIOMNAL CONFERENCE on LATEST ADVANCES, CONTRIBUTIONS & APPLICATIONS IN
NONLINEAR ANALYSIS (LACANA) as part of the centenary celebrations in honor of Prof, V
Lakshmikantham. This Conference is poised to offer a befitting tribute to the remarkable legacy
of Prof. V., Lakshmikantham, whose contributions to the field of mathematics and engineering
have left an indelible mark on generations of scholars and practitioners.

At the heart of every technological advancement lies a deep understanding of mathematical
principles. 1 consider it a priviiege to have sessions that expiore the intricate connections
between mathematics, engineering, and the broader scientific landscape. | foresee the
conference providing a platform for showcasing the diverse applications of mathematics in
solving real-world problems, driving innovation, and pushing the boundaries of human
knowledge

I encourage all the participants to make the best use of this opportunity to get engaged with
the leading experts, share their knowledge and experiences, and contribute to the success of the
conference. Together, let us celebrate the power of collaboration, innovation, and lifelong

learning.

On behalt of GVP, [ extend my sincere thanks to the organizing commitiee, volunteers, sponsors,
and participants for their tireless efforts in making the LACANA Conference a reality

I wish the conference a resounding success.

Prof.P. Somaraju
Secretary,
Gayatri Vidya Parishad




Message

It is with great pleasure and anticipation that [ extend my heartfelt greetings for the farthcoming
LACANA Conference, being organized by Gayatri Vidya Parishad-Prof.V.Lakshmikantham
Institute for Advanced 5tudiesand Gayatri Vidya Parishad Coliege of Engineering, as an integral
part of the centenary celebrations in honor of the legendary Prof. V. Lakshmikantham.

The LACAMA Conference promises to be a platform where scholars, researchers, and
practitioners from diverse disciplines converge to explore and discuss the latest advancements,
challenges, and opportunities in the areas of mathematics, engineering, and applied sciences

| am sure this conference will nourish further the research aptitude among the delegates.
Mathematics, being the common thread holding the pearis of all engineering disciplines, the
various sessions will highlight the pivotal role of mathematics in shaping modem innovation and
discovery

| heartily thank all the Speakers, experts and enthusiasts participating in this conference from
across disciphnes and hope that the deliberations will foster a vibrant exchange of ideas,
insights, and best practices that will inspire new collaborations and catalyze future
advancements in mathematics and its various applications.

I wish the conference o great success.

Dr. A. B. Koteswara Rao
PRINCIPAL
Gayatri Vidya Parishad College of Engineering (A)




Message

It is with iImmense gratitude and a profound sense of honor that |, as an arganizing Secretary,
am part of this prestigious conference being held as a tribute to the fllustrious Professor W,
Lakshmikantham in his ongoing centenary celebrations.

The Gayatri Vidya Parishad-Prof. V. Lakshmikantham Institute for Advanced Studies stands as a
testament to Professor V. Lakshmikantham's vision, passion for knowledge, and generosity
towards fostering learning. Though he may not have witnessed his dream of establishing a
private University in India come to fruition, his efforts resulted in the establishment aof an
institution dedicated to advancing knowledge and research in the field of mathematics.

As we commemarate the centenary year of Professor V. Lakshmikantham, we have embarked
on a journey of celebration, learning, and academic enrichment. From the inaugural function
graced by esteemed dignitaries to a series of workshops, lectures, each event has been a
tribute to his legacy and a testament to his enduring impact on academia.

The upcoming International Conference, scheduled from the 13" to the 16™ of March 2024,
serves as the grand finale of our year-long celebrations. This conference will be a gathering of
enlightened minds from across India, featuring plenary speakers, keynote speakers, and
participants from various esteemed institutions.

In conclusion, | extend my heartfelt gratitude to all those who have contributed - either directhy
or indirectly — in making these centenary celebrations a resounding success. Let us come
together to honor Professor V. Lakshmikantham's legacy and to inspire future generations to
continue his pursuit of knowledge and excellence.

Thank you,

i ”'.I
e T |
Dr. J. Vasundhara Davi
Associate Director
GWP-Prof. WV, Lakshmikantham Institute for Advanced Studies
&

Organising Secretary,
LACANA Conference.




A Tribute to (Late) Prof. V. Lakshmikantham
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International Conference on
Latest Advances, Contributions and
Applications in Non-Linear Analysis (LACANA)
&

Centenary Birthday Celebrations of Prof V. Lakshmikantham
(13" - 16" March 2024)
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Gayatri Vidya Parishad
Prof. V. lakshmikantham Institute for Advanced Studies
&

Gayatri Vidya Parishad College of Engineering (Autonomous)

Cordially invite you to the Inaugural function
on 13th March 2024 (Wednesday)

Dr. Abraham Varughese
U5 & Director - Naval Science & [echnological
Laboratory, Visakhaptnam has kindly consented to be the
Chief Guest

&
Dr. V. Adimurthy

Former AD & |SRO Honorary Distinguished Professor
Vikram Sarabhai Space Centre
consented to be the Guest of Honour

Prof. Dr. Ing. P.S. Rao

Prasident, Gayaltri Vidya Parishad
will address the gathering

Time :10.00 AM
Venue : Main Auditorium
Gayatri Vidya Parishad College of Engineering {Autonomous)
Madhurawada, Visakhapatnam.

Dr. ). Vasundhara Devi  Dr. A.B. Koteswara Rao Prof. P. Somaraju
Dr. R.V.G. Ravi Kumar Principal, Secretary
Organizing Secretaries GVPCE(A) Gayatri Vidya Parishad




| International Conference on
Latest Advances, Contributions and
Applications in Non-Linear Analysis (LACANA)
&
Centenary Birthday Celebrations of Prof V. Lakshmikantham

(13" - 16" March 2024)

Gayatri Vidya Parishad
Prof. V. lakshmikantham Institute for Advanced Studies
&
Gayatri Vidya Parishad College of Engineering (Autonomous)

Cordially invite yvou to the Centenary Birthday
Celebrations of Prof. V. Lakshmikantham
on 16th March 2024 (5aturday)

Dr. S. Sundar

Director, NIT, Mizoram
has kindly consented to be the Chief Guest
&

Dr. M. A. Pathan

Aligarh Muslim University, Aligarh
consented to be the Guest of Honour

Prof. Dr. Ing. P.S. Rao

President, Gayatri Vidya Parishad
will address the gathering

Time :9.30 AM
Venue : Main Auditorium
Gayatri Vidya Parishad College of Engineering (Autonomous)
Madhurawada, Visakhapatnam.

Dr. ). Vasundhara Devi Dr, A.B. Koteswara Rao Prof. P. Somaraju
Dr. R.V.G. Ravi Kumar Principal Secretary
Organizing Secretaries GVPCE(A) Gayatri Vidya Parishad




GUEST OF HONOUR

Dr. Vipparthi Adimurthy

Mission Concept Designer for Chandrayaan I, Chandrayaan 2 & Mangalyaan

Vipparthi Adimurthy is a distinguished figure in space science and technology, known for his
significant contributions to rocket technology and space dynamics. He began his career with the
indian Space Research Organisation (ISRO), where he served at the Vikram Sarabhai Space Centre
(VSSC) in Thiruvananthapuram, eventually rising to the position of associate director, After he
retired from VS5C in 2010, Adimurthy took on the role of Satish Dhawan Professor at the Indian
Institute of Space Science and Technology (lIST), where he also served as Dean of Research &
Development. Currently, he holds the esteemed position of ISRO Honorary Distinguished Professor
at VSSC. Throughout his career, Adimurthy has received numerous honours and awards, including
the Padma Shrl from the Government of India in 2012 for his outstanding contributions to space
dynamics. He has also been recognized internationally, receiving the International Achievement
Award Laurel for Team Achievement for his work on Chandrayaan-1, India's first lunar probe, in
2013, Adimurthy’s expertise and leadership have made significant strides in advancing India's
capabilities in space exploration and technology.



CHIEF GUEST

Dr. Abraham Varughese
OS & Director - Naval Science & Technological Laboratory

Dr. Abraham Varughese, an accomplished scientist, assumed the position of Director at the Naval
Science and Technological Laboratory (NSTL) on July 1st, 2023. With degrees from the University of
Kerala and IIT Delhi, he holds a PhD in Computer Science & Engineering from Andhra University,
earning a Gold Medal for Best PhD in Engineering. Dr. Varughese boasts over three decades of
experience in naval systems design and development, particularly in underwater weapons. As
Programme Director for Strategic Projects, he played key roles in torpedo development.
Additionally, he serves as Chairman of IEEE Visakhapatnam Bay Section and Fellow & Past Chairman
of IETE Visakhapatnam Centre. Dr Varughese is actively involved in academia as a member of the
Board of Studies at Andhra University and as a Life Member of professional societies like the
Computer Society of India and Instrument Society of India. He also leads AHAMAHAMIKA, an NSTL
Education Society initiative promoting children's reading habits.



Report by the Organizing Secretary

It is indecd o blessing and a rare privilege to present the following report on behall of the
organizing secretaries of this unigue conference, organized as a part of the centenary celebrations
of Professor V. Lakshmikantham.

Gayatri Vidya Panshad-Prof. V. Lakshmikantham Institute for Advanced Swdies (GVP-LIAS) is
the brainchild of Prof. V. Lakshmikantham. He had a passion for knowledge and the generosity
o help people imterested in leaming. He dreamt of India becoming o world leader in creating
and promoting knowledge and being a man of action, a pioneer. and worked towards establishing
a private University in India.

Being a visionary beyond his tmes, he could not reach his goal but his efforts resulted in the
establishment of Gavatri Vidya Parishad — Professor ¥, Lakshmikentham Institute for Advanced
Studies. This Institute follows the guidelines suggested by him and organizes workshops,
conferences and other research activities.

The perind from 16" March 2023 10 16 March 2024 is o special one as it marks the centenary
year of the Professor,  In honor and recognition of the gemus mathenatician Gaymn Vidya
Parishad has decided to celebrate the whole year by organizing workshops and lectures and
culminate it with an Intermational Conference,

A summary of the activities in this time frame is as {ollows:

The Centenary year celebrations of the Late Prol. V. Lakshmikantham, have been inaugurated by
Dr. 5. Sundar, Dhrector, NIT Mizoram, DAAD Research Ambassador and Professor, Dept. of
Mathematics, ITT Madras, Chennai on | 6th March, 2023,

As o part of the celebmtions, we have organized

1. One week national workshop on, ‘Mathematics for Machine Leaming from 137
March 2023 1o 17" March 2023, This event was organized in pssociation with Dept.
of Mathematics, II'T (M).

2. With an idea of providing a shont introduction and introducing the concepts and
terminology in machine leaming, GVP-LIAS in association with the Dept. of
Mathemuatics organized a shont course of 10 hours on Introduction w0 Muachine
Learning (online) from 22nd June to 5th July. The resource person was Mr D,
Satyvaprasad (PhD, ITT{M ). This course was well attended by two intemational
professors, the director, [C, and INTU(K ) among others,

3. GVP-LIAS is organizing a series of lectures on Vedic Mathematics by the Grand
Lady Professor Dr. C. Santamma, Professor Centurion University,
Vizianagaram, and retired Professor from the Department of Physics at Andhra
University. The first lecture was given on Ist July 2023 on Vedic addition, the second
one dealt with Vedic multiplication and was on 4th July 2023, and the third one on
Vedic division took place on 12th Sept. 2023, She is planning 10 give lectures on
Calculus in Vedic Mathematics.



4, One-week workshop on “Statistics for Machine Learning™ was organized from 18-
12-2023 10 22-12-2023

5. Asa Tnbute to Prof. V. Lakshmikantham a series of five lectures was given by Dr. J.
Vasundhara Devi from 19-02-24 1o 23.02.24

Az a finale of the celebrations of the birth centenary vear of Professor V.Lakshmikantham, a
conference on the Latest Advances, Contributions and Applications in Non Linear Analysis
(LACANA) Conference was proposed to be conducted from 13" w 16", March 2024, As 16™

March is Professor Lakshmikantham's birthday, it was planned to conclude the celebrutions on
that day.

LACANA Conference started on 13" March 2024 with the ceremonial lighting of the lamp by
key dignitaries thalt included Prof. P.5.Rao, President of GVP Institutions, Prof Adi Murthy.
Distinguished Space Scientist, Dr. A. Varughese NSTL Director, Prof. A.B. Koteswara Rao,
Principal GVP College of Engineering ( Autonomous) and Dr P .Somaraju garu among others

Dr. P. 8§ Rao Garu gave a brief overview of the dream, and vision of the GVP, the birth of
various institutions  including the creation of GVP-LIAS. The contributions of Prof
Lakshikantam in the creation of GVP-LIAS were acknowledged. Prof Adi Murthy provided a
brief on the glory of Prof Lakshmikantam by recalling the usage of his contributions in designing
space missions. Dr.Varughese mentioned the usage of Prof Lakshmikantam's contributions in his
professional career. Prof. Koteswara Rao recalled his association with Prof Lakshmikantam as a
privilege and reflected on various programs held in honour of the great protessor. Eminent
speakers from various premier institutes and others across the country felt honoured and readily
accepted to participate in the conference and the celebrations.

The conference conducted over 4 days provided a great opportunity for various speakers working
across a wide array of domains to share their knowledge and a good platform was provided for
people to be aware of recent developments in technology and their applications. Ovwerall there
are 4 plenary {one-hour speakers), 30 (forty-minute} speakers, 18 {twenty minutes) speakers and
58 paper presenters. While each one is a specialist in their domain of research. we would like to
make a special mention of some stalwarts who were kind enough to grace the conference.

Padmashree awardee Dr. V, Adimurthy Garu gave a plenary lecture and also interacted with
voung children and students. Dr. Vedula Sastry Garo gave practical exposure to the solar and
windmill structures available in GVP Institutes and the details of storing and using the power,
Dr.V.Kannan, an analyst of a very high order was a plenary speaker on the third day and
Professor 5, Sundar will address the August gathering in a couple of hours.

Dr. T. Gnana Bhaskar, Professor and Chairman Dept. of Mathematics, Florida Institute of
Technology, USA and Dr. Usha Sndhar, University of Technology, Swvidney, Australia are
researchers from abroad. | am extremely grateful to them for accepting our invitation
immediately without any hesitation.



The GVP-LIAS and GVPCE(A) were fortunate to have the presence of stalwarts like Prof. M.
A. Pathan, AMU, Prof. A. K. Nandakumaran, [15c, Prof, Pankaj Stvastava, MNNIT,

Dr. S.Bhalekar, UoH, Dr.Birnjdar, ICT, Dr. 5.B.Joshi, Sangli, Dr. N.Selvagonesan, [IST, Dr.
B.C.Dhage, Latur among others.

The lectures covered a variety of topics ranging from analysis, PDEs, machine learming, and
artificial intelligence o cvber-related developments, among others, providing valuable leaming
for all participants,

GVP encournges talents and provides opportunitics [or students o0 hamess them. A special
mention is to be made of the mementoes provided to various speakers. These are hand-created
puntings with a provision of wall hanging created by the studemis of GVP College of
Engineering (Autonomous) with support and gudance from Dr. Y. Aparna Rao. The GVPCE
and GVP-LIAS are prowd of all our students who have contnbuted and wall encourage them in
all possible ways o rench their true potential.

This centenary celebrutions und the conference outcome were the combined elTorts of all of us w
GVPCE (A) and GVP-LIAS. We acknowledge the contributions and teamwork of one and all in
this regard.

Salutations o our various gurus and sincere thanks to paremis, teachers and others whose
valuable mputs and motivation énabled vus (0 underake and successfully complete this sk, 1
conclude, guoting Prof. V. Lakshmikantham,

Salutations to you all, Sat Chitananada Swarapulu, Children of Immaortal Bliss.

g iR
Dr. J. Vasundhara Devi
Professor
Department of Mathematics and
Gayatri Vidya Parishad — Prof. V. Lakshmikantham Institute for Advanced Studies
Gayatri Vidya Parishad College of Engineening (Autonomous)
Madhurawada
Visakhapatnam -530048
India.



About GUP-LIAS
GUVP-Prof. V. LaRshmikantham Institute for Advanced Studies

GVP-Prof. V., Lakshmikantham Institmle for Advanced Studies {(GVP-LIAS) since its
inception i 2007 ook active part in supporting and promoting the ideas of Profl V.
Lakshmikantham. The institule uses its sphere of influence and helps 1o bring resource
persons from various parts of the world. It believes in cooperation and works in collaboration
with the Department of Mathematics, in particular all engineering departments and GVP-
Institutions. Three funded research projects. A Qualitative study of Set Differential
Equations Involving Causal Operators with Memory” (DST), "A Qualitative Study of Graph
Differential Equations and Matrix Differential Equanons” (NBHM) and "A Computational
Study of Fractional Ditferential Equations” (SERRB). At least 20 books have been completed
by the members of GVP-LIAS since its meeption. This includes texthook, scientific research
monographs, felicitation volumes, and proceedings of the conferences as well as books
published in native languages Telugu and Marathi, LIAS has organized many national
conferences and four International conferences, titled RAMSA (2009, 2013, 2017 and 2021).
GVP-LIAS s organizmg  various events during the centenary  year of Profl V.
Lakshmikantham,

About GVPCE (A)
Gayatri Vidya Parishad College of Engineering (A)

Gayatri Vidys Panishad (GVP) was estabhshed in 1988 as an educational trust by a group of
eminent educationists, scademicians, industralists, and those with a touch of human values (o
empower the voung generation with a high-quality technological education.

The engineering education by GVP society was established under the leadership of Prof. Dr.
Ing. P8, Rao, former Professor & Dean of Industrial Consultancy and Sponsored Research,
IT Madras, GVPCE(A) was mitially started four B, Tech programs with an imitial intake of
200,

Now the college is offering 10 B.Tech programs and Nine M. Tech and One M.C.A program
with a total intake of 1362 students, The college 15 accredited by NBA of AICTE and
accredited by NAAC with 'A' grade with CGPA (3.47/4.00, Autonomous status was
recommended by UGC and conferred by JNTU-K in the vear 2009,

The institute reached another mammoth milestone by receiving fund to the une of Rs. 4 crore
under sub-component 1.2 of Techmical Education Cluality Improvement Program Phase 11
{ TEQIP- 11} for Scaling-up PG Education and demand-driven Research & Development and
Innovation in the country. It 1s recogmized by Indian Society for Technical Education as "The
Best Engineering Callege” of Andhra Pradesh and Telangana States, The college boasts of an
established Skill Development Centre with 6 Laboratories in tandem with APSSDC and
Siemens and a dedicated Incubation Centre with 10 start-ups at work under Centre for
Innovation.



Works of Prof. V. Lakshmikantham

Professor V. Lakshmikantham is an outstanding mathematician with an uncanny ability to sense
the importance of a new idea, diligence and dedication in bringing that idea to a successful
completion and keeping the door open for others to pursue that idea. His mathematical interests
are many and as the readers know, he has imtiated, publicized and popularized several areas of
Nonlinear Analysis, too many to enumerate here. If one were to scan through his complete
works, one will be amazed at the immensity and diversity of areas of Nonlinear Analysis that he
has contributed to and encouraged others to follow. He has been a WORLD-CLASS TEACHER
par excellence. We are indeed very grateful for the many years of collaboration with him. We
have wondered at his undivided attention in completing a task, his quick-silver mind and
photographic memory, yet we have not been saved from his intense impatience since it is quite a
formidable task to keep up with his pace and level of dedication. However, 1l we show our
interest and if we are ready o give our best, he 1s always there to help with enormous patience

and kindness.

Professor V. Lakshmikantham has the wonderful capacity to get to the core of an idea without
getting bogged down by the details at the outset and then formulate his plan of action. One has to
cultivate that trait to be successful in Mathematical Research, particularly inexperienced young
researchers. The number of collaborators and co-authors in his works attests to his universal
appeal as a world-class mentor. He 1s a great educator, wise admimstrator, able orgamzer and a
true friend. He 1s truly a world citizen and a great soul. In spite of his late entry into academic
arena, his contributions and achievements in the field of mathematics are phenomenal, both in
quality and quantity. His love of humanity irrespective of race, gender or country is really
exemplary. History, Metaphysics, and Poetry are all subjects near to his heart and ntellect. His
vision of having a global forum for Nonlincar Analysts from all parts of the world to come
together for cordial exchange of ideas and results has been realized. Hundreds of voung
mathematicians and students around the world who have been inspired and encouraged by him

will bear testimony to his boundless creative energy and relentless pursuit of knowledge.



Comprehensive Collection of his Works

Differentinl and Integral Inequalities. L. | Acudemic Press, New Yok, 1969, (with 8. Leela) |

The Differential and Inlagral Inequalities Theary and Applications & the first research monograph published by
Professor V. Lakshmikantham and Dr 5, Leela. It consists of two volumes, and [he entire work is intended to be
a guide 1o the Merature avadable and & lexthook for advanced courses. This unilying thema rasulted in a
sysiematic development of the theory and applications of difierential inequalites and Voltemra integral inequalibies.
The main tools used are the norm and the Lyapunov funcion, These volumes are considered as the Bible for
resgarchers m differential equabions. These volumes appesred in & series inspired and edited by Professor AL
Beliman,

Ei!!f[ﬂl!iy :III:II! !Htﬂml Im.guuutiﬁ !l. [Acwdemic Press, New York, 1969, (wih 5. Leela).|

The Differential and Integral Inequalities Theory and Applications - Vialume || deals with diflerential equations
wilh lime lag or delay, partial differential equalions of the firsl order (parabolic and hyper parabalic lype,
respactively), and diferantial equations in absiract spaces. o name a few, Some special features of bolh the
volumes include a8 ireatmeni ol mini-max solulions, & vanely of gualilstive problems that employ the
companson technique, and & unified Investigation of the vanous types of slabilly and boundedness
concepts,

Differential Eguations in Abstract Spaces. | Academic Press, New York, 1972, (with G. Ladas).|

The fheory of differantial sguations in absfract spaces is a fazanating field wilh impertant sppications ko several areas
of analysis and ather branches of mathematics. Thiz book infreduces . e nonspeciaks! booan elegant thaony and
powerful fechniques, The fundamenial theory of diferential equalions i Banach spaces &5 given and the shudy of
differsntial inequaliies i& discussed in Hiber spaces, A number of sxamples and applications bo funclional and partisl
diffarential equatons given throughout the book Bosirete the abstract resulls presented in fhe book.

An Introduction lo Nonlinear Boundary Valoe Problems, (actmic fe, Sen Yook 19740 oniis

S.E. Memdeld)

Tha fheary of nonlingar boundary walug problams & an extemely importanal and nbaresting area of research in
differential equabions. The study is substantally mare difficult than that of inilal value problems because of the ernlirely
difierant nature of the uncerlying physical processes, he Dook consists of & vanety of techniques thet are employed in
ihe Hheony of nonlinear boundary valus problenis. To nams some;

mathods hal invahes differental inequalities, shoaling and angular linction tachniguees, inclional analybc approsches,

icpological methods.

Ban i inl Ineqgualiti Academic Pross, New York, 1980, (with G.S. Loadde) ]
A differenlial syslem can involwe random behaviour in three ways: (1) random forcing funclions, (i) random initial
condibons, and (i) mndom coefiicients, Problems in which endomness is §mited bo (1) and () are reladively smple 5o
irvestiate, Howeser, e most inleresting case of random dffenential aquations s [#) whan combined with (i) and (§).
The presant book offers a systematic treatmenl of random diflarential inequaliies and #s fheory and application
depending on Ihe different modes of probablisiic analysis. namely, approach through sample celculus, LP-mean
calculus. and IA-Doob caloulus. & unified trapiment of stability thaory through random Lyapunoy funclions and random
comparison methad is-given and the role of the methed of veration of parameders in Bhe siability analysis of slochastic
perturbed sysiems s exhiited,




An Introduction to Nonlinear Differentinl Equations in Abstract Spaces. |Peroamon

Pross, Oford, 195, (with 8. Lesla). |

This monograph exposes the reader to the cumren? state of fe theory of nonfinear déferential equations in a Banach
Space. ¥ contains tha exsience theary for diferentiad equetions with confirnwes and disconbneous fght-hand side, &8s
woll a5 the fundamental proparties of solubons and qualitative heany. Futhanmome, some spacial topics, such as
eustence theary redative to weak fopology, absiract nonlinear boundary value problems. monolone iterative methods
dalay diferanfial equaticns, end Volerre integral equations, have bean praseniad.

Monotone lerative  Technigues _in_ Nonlinear  DifTerential _Eguations.  Pitman
Publishing, [London, 1985, (with G.5. Ladde and A.S. Vatsala)].

This book presenls mathed of lewer and upper solutions and the monttone Tlesative technigua, This coupling vields a
flexinle machenism that offers theoretical, as well 35 constuctive, existence resulls in & closead set. that &, & closed,
soclin. The basi theory i1s deveioped and the commmon fealusss are exhibded provding an nsighl inle vanows
problams imaiving ordinary differential equatons and partral dflenantial equations

Theory of Oscillation for Differential Equations with Deviating Arguments. [Marcel
Dekker, ]

This book offers a sysiematic irgatmend of cecillation and nonoscillation theory of differential equations with dewaling
arguments. This is bacause. The mathematical madelling of sevaral meal-world problams leads o diferenlial egualions
ihat depend on the history raiher than only the cumanl state, The models may have discrebe time lags as well as
distributed fags or delays, Most of the work in tha theory of cecllalions is cenfred ground second or higher prder
ardinary differential equalions {ODE) because the firsl ardar scalar DOEs oo nol possess ascillabry behavioor,

Th of Dilference Equations and Numerical Analvsis. [Academec Press, New York,
1988, (with . Trigianie).]

The baok affars a systamatic treatmant of the theary of differance equations and its applcations, It concentrales an
iberative processes and rumencal methods for differental equations, The inestigation of tese subjects was from fhe
point of view of tifferance equations which resulfed in syatemalizing and clarilying 1he ideas invahed in the process.

Nonlinear Problems in Abstract Cones. | Academic Press, New York, 1988, (with D,
G, |

In meany mathematcal modets one nesds 1o discuss the exslence of nonnegative solutions with cerain desined
gualisiive proparties, This nonnegativity can be developed by arbitrary cones, that is, closed convex subsals of the
epace under considaration. Further, in the study of large-scale dynamezal spstems by the mathed af vechker Lyapunoy
functions, employing arbifrary cones offers better results than using component wise inequalities, Thus, investigating
nanlinear prablams through absiract cones s an important branch of nonlinaar analysis, and this baok is devoled to g
syslemabic ludy of nonlinear problems in abslrac] comes.




CEER NOT
AYAILADLE

Stability Analysis of Nonlinear Systems. [Marcel Dekker, New York, 1989, (with 5.
Leela and A.A. Martynvuk). ]

This book presents a syslemalic accounl of the recant devalooments and descrbe tha curand stale of B usalul
theory, A systematic study of stability theary in terma of two diferent measwres and ihe advantage of employing families
of Lyapunov functions is presented in this work, The fhecry of a variely of inequalilies are discussad bringing oul the
undes- lyirg theme; and [he genaral Lyapunoy methad which can be adagled o sludy various apparenly diversa
nonlinesr problems is given. This book also siresses the impariance of utilizing different forms of nonlinear varistion of
paramelic formulae o discuss qualilative beheviars of nonlinear problams.

Theory of Im ive Differential Equations. [World Scientific, Singapore, 1989, (with DD
Baimoy and P Simeonoy). |

The impralzhin difarenial equations, hal 5. diferedsl equations imoiving Jmpulee eflecls, appear 628 nelaal descrplion of obecrved avolnlion
phenomena of severa) mal-wirkd probiens: B theory & muoch fckar han the coresponiling ey of Sfemnial equstions witoul mplss sPecs.
For meamgin, imsial value problems of sech pounkons =ay not. in genesl, possess ey soludons al all mven when e comesponding difemeiial
SquEkm E Emocth arough, indamanal properies Fuch Bs combmcus dependancs iy o nRa daa may Ba vwalaiad, snd quaiaive pmpees
ke H.Hhilr’lhl'.l msad Aoy Labie fesy inderpalEion, Moo, a dephe irpuisve difersniil esuaion iy A denipral Sl phEnomend auch M
rivythmical baafirg, menging of salulions, ard nonoorbirualkty of soletions. This morogmph desoribes the cementoned conoepls and presents the
waory of bask: dfersnial eguabties, |yepinoy sishily, moncions Hembive lechnigee in e sehe, smong offer loice

Stability of Motion: The Metod of Integral Inegualities, |Naukova Dumka, Kiev, 1991,
[Russian|, (with 8. Leeln and A.A. Martynyuk).]

Russian Book.

Practical Stability of Nonlinear Systems.| world Sciemific, Singapore. 1990, (with 5. Leela and AA.
Martynyuk], |

Iy the slabiization of nonknear syslams imeresting sat of probdems daals with bringing states close io ceran sais rather han to tha
particukar stale x = {1, From & practcal paind of vew, & concrale system will be considered stable If the devialions of the mations fiom
tha equikbrium remain within cardzn baunds determined by tha physicel shuation, n case e inii=d values andior the dsturbances
are boumded by suitable constraingg, The desired siale of @ sysiem may be mathemalicaly unsiable and ye! the system may cacilahe
sufficianily maar s slale thad &= performance is acmepiable. Many aincralt and missiles behava in this manner; This a rofion of
stability which g nefther wealer nor strongsr than Lyapunor stabilisy is deaied from practical coraslderations. LaSalke and Letschez
in thesr book, [1] swageshed a rame lor such a conpept and Galled il "practical stabiily™. The book presents & syslomatic acoount of
tha devalapment, descrines the cument shate af the usedld theory end provdes a wnified general struchune of practical siabiloy
concepks apolicable io & wariely of nonlingar probilesns of divers inlenesd

Vector Lyapunoy Functions and Stability Analysis of Nonlinear Systems. |[Kiuwer
Academic Publishers, Dordrechn, 1991, (with V.M, Mutrosoy wed 5, Sivasundiram). |

In lfe bock the Lyapuroy Tunclion @3 bean used o il oolsniisl, The Lyapusoy ecion B used 38 a vahicls o Tansfem & glven complicaiad
differential sysiem intn a relatfesly simpier diferenisl  sysiss and hence o & sulfioent o suady the popertes of sofufons of his simpie diffecenttal
aquaor. Emplying seseral Lyspunoy lunciions Feiead of one s moss: wseful and tha comispording: thenry s lenosn 35 e methad of 'mcio
Lympuncy unchions. This methad oblera A very Newlie mechanism 5 each component knction of the vector kmchion car =aisfy kewar rged
muiEmanis. A §ndivg Lyapunoy Aunclions is dificall, weakeéning B requiremenis of the Lyapurmoy funcion and enlerging e dass ol
Lymumoy functions - & of greal ntmes1, This method is effeckv in shving e shatsily proporiss of & Bge-scle dynamic sysiem whes o gven
Bme Syebem & dRCOMposed Mo inrconmeCied SUDSSIEmE. This book precants the cument sisus of this Brproach, provides new @mctions and
ofers & urifed gereral stuchie apphcabie i & werely of noflinas’ Sysiema.
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STREHITY ANALYEIS
IN TERMS OF
TWO MEASLIHES

e

- ENTU R (TR

i Proceedings of the International Symposium )

Stability Analvsis in Terms of Two Meastines, [wistd Sceninc Publshers, Singaperne, 193, (with % L |

Tha concapts of Lyapunay siatdity hawve gean rse to mary e notions that e mpordant in applicatiors. Far saample, everdual
siability, parial slabiley. relative siabilly, conditional siabilky, ioial siabllty, and comesponding bourdsdness and pracsical siabiity
ntions i name a fiw. Relalive b sach concail, thenm exsts a sufficient Beratera parllal o Lyapunoy's Seary of stablity & nalian
which unifizs and includes & warlety of known concapts of stsbdity in & =ngle set s stabilily in terma of two messies. Thes
morcgraph presenls 3 systematic account of recend dovelapmants in tha stakelity theory in lefms of wa distng measunes. dascribes
the cument state of the an, shows the essential unity achieved by wealth of applicatiors, erd provides 8 unified gerersl stchire
Applicable ko savesal rordinear protlems.

g% Criteria lor Ordinary Dilferential Equations. [World
Scientific Publishers, Singapore, 1993, (with R.P. Agarwal).]

The question of the existence and wiguenass of solutions of dfferential equations = an age-okd imponiant problem
Research has conbnead 1o fnd, refne, and gensralize unigueness condilions, resweing n an enomows amounl af
literature, The idea behind this monograph is to bring & the avedabie uniquanass crleria it one volume, so thet a
comparative study can be made. 1his work syslematically gescribes the exisling Ileralurs, and comparnes and conlrasts
the ments of varius known criteris, discesses open problems end offers some direclions tpwards possible solulions,

Monotone lterative Technigues for Discontinuous Differential Equations. [ Marcel
Dekker, New York, 1993, (with 5. Heikkila). |

& geramalizad monotone fieratve mathod in the conlexi of partialy cederad sets based on elemeniary ssi theory and wsing weall
ordaned chars of ileralions has been dendopsd in Frs monagragh, || waes hin applied 1o derne suilable Baoed-peint iheomsms in
ordared absirect speces which are Imporient bods in the Investigation 'of existenca and comparison resulis for discondnuous
nenlinear prablems, The aim of this book = 1o deveop the basic theory, exhibil ils comman featuns and provide irsight i cefan
disconiiraous prosams of ordinary end parial differential epssdors by maans of syslamalic applicaton of the devsloped echimiques,
induckng Same problems al resonancs, Il ofers a compreherdive Peatmen ol enslence.and companson al edrerssd skong, weak,
or mid solutions %0 disconlinumis diferential aquations in ordered Banach spaces withou! requiring any dind of compacinass
hypothesis amorg alher ireresling oaes

Theory of Integro-Differential Equations. [Gordon and Breach, Amsterdam, 19935,
{with M.E.M. Rao).|

Integro-differantial equabions anss quite freqguentty as mathematical madels in dwerse disciplines, The work of Yoliers
on the problem of competing species & of fundamental imporiance for the development of mathematcal modelling o
real-world problems. From those beginmings, tha theary, and applications of Vollera integro-diffarential aqualicns with
bounded and unbounded delays have emerged &5 new areas of investigation. This monograph provides the basic
theory and qualitative propertes of solutions of Vallarra imtegro=gifferantial egualions, togathes wah many apolications.
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TENTREDH, OF
URDINARY
DIFFERENTIAL

Theory of Differential Equations with Unbounded Delay. [Klower Academic
Publishers, Dordrecht, 1994, (with L. Wen and B.G. Zhang). |

This manogreph presents 3 sysiematic and unified theory of recant developments of equations with unbawnded delay, B
describes the devalopments in the Beory and brings ol the essental unidy achieved and prowdes a general abctune
applicable o a variely of probiems, It presents a unified frameawork 1o invesiigate the basic existence theory for & vanety
of equations with delay and treats the classification of equatons with memory precisely 1o bring out the subte
differences betsean therm.

Dynamic Sysiems on Measure Chains. |Klower Academic Publishers, Dordrecht, 1996,
{with B. Kaymakcalan and 8. Sivasundaram).

From a madeling point of views i is perhags mane realiskc 1o model a phanomenan by a dyramic system which
incorporates boih continuous - and discrete times, namely, ime a3 an abitrary closed set of reals calied Gmescae or
maasure chain, The theory o dynamic systams on fnpa scales offers 3 ramawork which parmils us 1o handia bath
dymamic systams conlinuows and discrale simullanecusly, This book demonsirales Se interplay of the two diffemanl
theories, namely, the theory of contineous and discrete gynamic sysiems, imbadded in one unified framawcek, A
cantaing te development of the theory of dynamic systems an ima scales from a guaitative pomnl of view,

MNonlinear Inteeral Equations in Absiract Spaces. [Kluower Acadermmc Publishers,
Dordrecht, 1996, (with D, Guo and X, Liu),|

Many problems arsing in the physical sciances, engireening, biclogy, and applied mathematics ad 1o mathematical
modals described by nonfinear mbagral equalions in abslraci spaces. This book is devoled 1o a comprehensiva
treatment of nonfinear infegral equations in abstracl spaces. It s the first book that s dedicated 1o 3 systemaic
developmeni of this subject. Saome of the impaortant topics include nonlinear integral equabions in Banach spaces,
including egquations of Fradhalm bype, equalicns of Vallerra bype and egualions of Harmmarsiamn typa.

Texthook of Ordinary Differential Equations. [Tata McGraw-Hill, New-Delhi, 1997,

(with 5.G. Deo and V. Raghavendra).|

Tha boak gims o bring togethar the qualitalive theary of diffsrental equalions systematicaly al an mboductory lewsl.
Book contains the results of lingar equations and systems, solutions by the series method, the existence and
uniguenass of noninear initial value prablams (bath kecal and non-ocal) ard the siabiléy thaory of lirmar and nonlnear
equations, Al en elementary level it also includes results of oscillaban, boundary value problems-and elememts of
control theony, All te resulls have been presented Ineasy and lucid language.

Method of Variation of Parameters for Dynamic Svstems, [Gordon and Breach,
Amester-dam, 1998, (with 5.G. Deo).|

The monagraph presents a unifled aporeach o the methods of fnear and nonlineas vaniation of parameters together
wilh i3 generafzations, exiensions and refinements; N develops the blending of the two imporient techniques, namely
Method of variabon of parameters and Lyapuno Bka funclions and comparison procipia. An affort has bean mads b
eadiibd the role-of the method of variation parameters in a vankety of dynamic systems in ihs volime,
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Creneralized Ouasilinearizations for Monlinear Problems. (goeeer Acsdemie Publisten, Dondrech,
1998 {wilh A5, Valsala).]

&% finding moplt anaitic solutoms of nonlirear protéems 0 leres of famiiar, wall- rained functons of anabyss am rarely posshbin, one nesds
Bl vanes sppeocmate methads. The appeach 15 40 consinud & sequence of fimear difienonii) egutons. the ekbions of which am nown, Thess
sotutions of the simples diflerenbal equalions can b employss Lo beund tha sohilors of ongingl probiem. This ischaique lrngs nln play the hees
of diferential and imlegral mequaites and monckone cpesmrs, A sysematic way of oiraining hese boonding fncions & Tumishsd by tha mathod
knen 35 quasineangstion, which combings Sraar sppmekalion kechnicues wih capabilies of the dgisl compuisr in vanous acmoR shions. Tra
aporodmaions se consinacied bo yiskd rapd cofssrgence @nd monolonicity 38 well The oigin of quasiinsarzaion las i e theon of dynamic
programming. Exlensions, refnements and generalimahons gave rise ko several posshibes and the method of genemized quesinsnmabon was
oo

The Origin of Mathematics. [University Press of America, Lanham, 2000, (with S,
Leela).]

This book challenges e Eurcoenini: Sppraach o e Rgiory af tha world, imposed an afers. 1| cormdemng the Eurcpean wssan of
kniwiidgn and brindgs aul how the Evropean schalarship has cone immadsuratla Brm 1o ancen] ndidn Reslody ard mafamatical
knowdedae. An effort was mada o camect P history of Indi, comedt e melne of our Tamous parsorafiles ke Aryabbaitam and
Sarmara chang, Using the refererces ol foreign rmeseanchens e anliquily and the authenbicly of Subssuias el were geen: A gisl
of # coninbuSors of indians 1o Mafhemalics was givan in ihis boak,

Theory of Difference Equations: Numerical Analvsis and Applications, [Marcel Dekker,
New Yook, 202 (with DL Trigiante), |

Difference equalions sppear 83 8 natural dascription df observad evolution phenomena bacausa most measuements of
bme avolvng varablas are discrale, More mportanlly, diferance aquations also appear in the study of discretizatian
methnds for differentigf equetions. The present book offers 8 systematic regiment of tha theary of dfierencs equafions
and #is applications o mumerical analysis. The book Tocuses on ikerative processes and numerical methods for
difference agualions, The book consisls of developmant of tha fhaary of diferance inequalilies and the various
camparison results, & unified treatment of stabiity theory through Lyapunov funclions and comparsen method among
alhies WS,

Monotone Flows and Rapid Convergence for Partial Differential Equations. | Taylor
and Francis, London, 2003. (with 5. Koksal).|

In this monograph, thedeas of the mednod of upoer ard lower sokitans, the ileratve lechraques - Monatone (laratve
melhod and quasilinesrization end fhair genaeralizetions have bean axtandad o parlisl differential equalions, |t condzing
& wnifisd approach for shudying elliplic paraboss and hypesbolic agqualions. Tha monograph has been dvded inlo two
parz: the first par describes the general medhodology systematically utlizing the classical approach and the second
part axhibits the dewvalopment of tha same basic ideas via vanahional fechniques. In each casa, this mathodology wes
applied io eliplic parabalic and Myperbalic eguations 5o that one can understand and appraciate the inicacies inveiad
in the: various exlensions.
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Iheory of Fuzey Differential Equations. [Taylor and Francis, London, 2005, {(with R.
Muohapatra). |

In 1065, Zacen imhated tha developmen of the modifiad sat theary known as fuzzy sat theany, which = a boal that mekes possibla the
descrpton of vague nolidns and manipulations wilh them, Tha basc ides of fuzry ssl theory &5 simple and nalural, A izzy seiis g
funcion from & set ina a lattica or as 8 specisl case. o the mbarval [0, 1]. Using &, one can model the meaning of vagus nofions
and cenan Wnds of human ressaning. This book contsins e basic thecry of furzy differsntial eousfors. Tha exiansion of the
Lyapurow-tke Saany of stablity and several new sreas of investigation ralstve to fuzzy dynamic sysiems era given, Fuzzy ciffarantial
inckisions era infrocuced and propermes of solufian seis. stebilfy end penodicty in 3 fremawork sugpasted by Hilermeir ere

presented,

Computational Error and Complexity in Scicnce and Engineering. |Elsevier,

Amsterdam, 20005, (with 5. K. Sen). |

The monograph focuses on an estimation of the gualty of he results'outputs prodeced by an algorithm in sseniific ang
engineesing computatan. n addition, the cost to produce such results by the algortthm is also estimated. The fommer
eslimebon refers o emor compuistion while the later estimation refers to complessty computation, This book 15 mainky
intendead for he graduaie students in enginesring, compuksr soence, and mathemabcs, Tha monograph is precizaly
& axpesiion of both error and comglexity over diffarant types of algorilhmes induding exponantiab'combinatarial anes.

Theory of Causal Differential Equations (wih br Leela, Dr Mefae and Dr Drici)

The manograph i dedicaled to the nvestigaton of the theory of causzal sflerential equations or difierental equations
wilth causal cperatars, which aré nonanbcpeiive of abstract Viollerra oparafors. It showcases thet causal diffsrantial
equations include & varety of dynamic systems and points thes the theory developed for Causal Differential Equetions in
general, includes the theary of several dynamas systams i a single framesark,

The Hyhrid Grand Unified Theory

This boak i an attemnpl b provide 3 hybrid grand unifsed theary bo understand the universa, both in its micro/guantum
aspecis 85 well as macroigelactic aspacis, It is tnuly a hybrid theary 55 8 thed o encompass: boih the madem and
ancinl thaones af 1ha urmvarse, kogetbar with its functioning at all leveis of fruman comprehension. An inkeresiing quolks
from the preface of the book is a3 follows the physicst s iMerested in diecovering the taws of inanimate nature and the
mathemalician uses the depth of his-thaught into expioring the methametical concepts, Bul the symbiclic cormection
betwean physics and mathemalics and the enomous usalulnass of malkemalics in ke natural sclences is somathing
quite mysterious, Mo rabonal pstfication appears 1o be satisfactory io undersiand the uncanny success of methemalics
and ¥s role in physacal thepres. A possible explanation s thal the lews ol nature are written in the languege ol
mathesmatics.

Theory of Set Differential Equations in Metric 8 B

Wulivaued differential equatons (now invwn 25 el difeental squmicns (SOES) ceneraied by multhalued differesiial inclesons have besn
nimdeced in @ semi-inear malng spacs, noneksling of gk ronempry, compact, corwes spbeRts of a0 N intle o IMinie dmensonal Epaca, Tha
hasic axiatermcs and uniguensss resuls of guch S0Es hewa basn i‘-‘r«E".‘"iﬂ:H.&ﬂ and ther sckaions hees compach convar vakes. Ao [rece ;lEllﬁ'B‘E{l
EDEs fave been emplmped as a ool o prove: the exvisience of solufons, in o unifed way, of mudivaked diferental ndusions.

Thie stady neudes e mathods ol S-I"QE. WRCh, malrk & cone-waliied L}'ﬂ[l.d'llill-”‘il!- Tuncions by & apercpnale chaeca of the melrie pecs S
e baaic space ullived o define e meic spoes B redliced 30 B an appesch is ghen on how ohé can axend mos)of the resuils. desorbad when
we choose @ Banach space E insiead of B [t is tha fisst book that sttempis i desorbe the fFeory of sef difierential squafions as an indepoendent
decping, I ncoporalas, 1R reoan] ganaml heony of st dileenlial equatione. deciEsas the RamonTscns betwedn sal difamnmial equalons and
h.lﬂ:.' differeniis equatiorns and ugas both imacth and nofasa oy aralyss o ih‘rﬁ'ilﬂﬁiﬂ"- Among ather epica,
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The Origin of Human Past - Children of Immortal Bliss [Bhuvan publications | Jamsry
19591

Thig g ihe first work in History by Prof, V. Lakshmikantham, Mo@vated the book, ' India in Greece', by Pockole, He
collecled matenal from various indigenous sources ke Vadas, shuded arlicles wiflen by scholars: in regional
langueges and worked like & soidier for 20 years o wibe fhis book, He mastered many fiekls of knowledge ranging
from history, geography, philcsophy, philsiogy 1o antheopology, astronomy and astrology. He Iried 1o give India 2
prisline place among the nafions of tha warkl

Theory of Fractional dynamic svstems

The concept of 8 nan-nteger arder defivalive calied a3 fractional desivative was intreduced around 17%h century-ard the
calouus of fractional dernvatives was complete by 18dh century. Tha study of the theary of nonlinear fractonal dynamc
syslems aliracted the atbention of Prof, Lakshmikartham The fundamental differentsal inegualites and the basic
comparison resuls were develaped by his group, This book consiats of qualitative theary of fractional dynamic syslems,
barafive fechniques, stabilfy theory and soma fypas of dfferantial equations invalving fraciional ardar derivatives,

What India should know

This & & vary passisnale work of Prof. Lakshmikantham.  He colacted matesal far mone than 20 vears bafona he wole
théz book. He masiered history, gecgraghy, philosophy, phdology 1o anshropalogy, astronomy and asiralogy among
ofher subjecis. He recorded fike a camera informaftion from tha existing ferature without axprassing his opanion at &l
He condradicted the Arvan invasion Besory, concedl of Dravidian race and ikad i correct the time Trama, a mizsing 22
centurias of time, Further, ihe various messures of time s descrbed in the book, This work places Sansiana Dharma
ils presling posfion and inskils pride in the heard of the reader aboul gur nation, cullee and @ilizetion.

The Origin and Histo Mathema [Cambridge Scientific Publishers, ULK, 2(K)5,
with I. Vasundhara Devi and 5. Leala.]

This book challenges the Euroceniric approach to the history of the world, imposed on olhers, It
condemns ihe European version of knowledge and brings out how the European scholarship has
done immeasurable harm o anclent Indian history and mathematical knowledge, An effor was
made to corect the history of India, correct the imeline of our famous personalkities like Arvabhata
and Sankara charya. Using tha raferences of foreign resaarchars the antiquity and tha authenticity
of Bulvasuiras etc, were given. A gist of the contributions of Mathematicians from the past four
centuries were given in this book, A special section was devoted fo Ramanujan and to our ancient
treasures like Srichakram, and technigues in Vedic Mathamatics.
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LACANA - The International Conference - Schedule

Venue 1: Auditoriom
Date Time Type | Speakar | Topic
inansgurnl Fnatean

10:00 AM (Chief Gusst - Dr. Abraham Varighess,

13-03-2024 = Diractor, MSTL, Vizag
Guesl of honor @ D W Ademurtiny,

HAEAN Padmasrss Awerdoa. [SED

11:30 AN D % Adirmiusthy, HET : =
13-03-2024 e iy [Padwsers Aweides. oo ot ot

12:45 PM ISRO s D

02:00 PM Or. P.W_ 5. Apand, Arficial Meural Mabworks
13-03-2024 - Keynote Rayaissocema approach o singular Matriz

03:00 PM Univarsity Differantal Systams

03:556 PM !

Dir. LV Murali Knshna, Graph Meural Nebtworks

13-03-2024 - 20 Min. Tailk

od:-1E P GVPCE(A) [GMMNE) for NLP

04:15 PM
13-03-2024 L 20 Min. Taik g’ugﬂé‘:ﬁ Lakahim), Subspace Clustering

04:35 PM

04:35 PM Privecy presarang dets
13-03-2024 - 20 Min. Talk [Dr NVLP Rajju. GVPCE{A) pubdishing with multiphe

04:55 P sensithve atirnbutes

LACANA - The International Conference - Schedule

Venue 2: Mini Auditorium (B11-203)
Date Time Type Speaker Topic
02:00 PM A JOURNEY OF FIXED
13-03-2024 £ Dr. B.C.Dhage POINT THEDRY AND
03:00 PM i Manded HONLINEAR DIFFERENTIAL
: EQUATIONS
03:15 PM ' ;
: {Cr. Ch. Srnivasa Rao, Fixed pomnt theorems on B_4-
13-03-2024 . 20 Min. Talk e :
03:35 PM Andhra University Metric Spaces
03:35 PM |Dr Rupesh Tulshiram More, | —XS1enoe 0" soluions for
13-03-2024 - 20 Min, Talk |ACS College Bodwad, differential w"’ﬁ. 5.
03:55 PM Jalgacn, Maharashira Suriation witicds
Tha Haat and Mass Transfar
03:65 PM P of an Hydro-Magnetic Free
13-03-2024 : P:.J:n tor |Chagdev Kothule Convective Flow Over an
Od:10 PM Infinite Vertical Plale nsersd
i Prrcwes berfilomy
04:10 PM e Dynamic Anabysis of
13-03-2024 . Presanter |Ekanath Pawar Generalized Fractional
04:25 PM Differential Problem
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LACANA - The International Conference - Schedule

Vonue 3: CIVIL Seminar Hall (B8-301)
Date Time Typs Spaaker Topic

. . SR . Pl EXTENDED ENIEI.E.TE EEEI'A

13-03-2024 dso keymiole Am:rr: Musdim University, PUNCTICN AT LIS TCRE
; Aligarh, POLYNOMIALS
03:55 PM .
Paper Arbiirary Drder Monlinem

] I Prasenier | pens Doedassheb JogleP | Rendom Diffsnential Ecustions

04:10 PM

4:10 PM |
13-03-2024 . F'rmmmrler GUMMALA DIVYA KUMARI

04:25 PM

04:25 PM |
13-03-2024 - P II e Favan Dnyanoba Bhosaile

04:40 PM

04:40 PM = Some Fixed Point Theorams
13-03-2024 - p"'“m Shyam Bapurac Dhage for Confractive Mappings in a

04:55 PM Eucledian Space Rn

LACANA - The International Conference - Schedule

Venue 4: Mechanical Seminar Hall (B12-304)
Date Tima Type Speaker Topic
02:00 PM m! i 53_?'}3' FPH Dawﬁ o Automated surface roughness
13032024 [0 " [40 Min. Talk . classification using deep
02:40 PM Dept of Mechanical PR e
Engg.. GVPCE{A)
Dr. M. Amrita
02:40 PM - . Associate Professor Expenimental analysis of 30
1303-2024 03:20 PM mMn.Tathuf” T oxinted |
Engg., GVPCE(A]
Dr. 5. Rama Krishna
13032024 03:35 PM - A0 M Associate Professor G.”"w Eqult System for
in Talk | Diagnasing Rotating
04:15 PM Dept. of Mechanical achirary Fauls
Engg.. GVPCE(A)
== Turbulent Heal Transter and |
- Dr. Anand Solanki Assistant = drop characierisfics
1303-2024 | " |40 Min. Talk oy of Al203-Ethylene glycol and
04:56 PN Dopt. of Mechankcal AI203 water based nanofluid
Engg., GVPCE(A) . : _

ﬂ
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LACANA - The International Conference - Schedule

Venue 5: EEE Seminar Hall (B0-202)

Date Time Type Speaker Topic
02:00 PM . |A Review on the Mathematical
13-03-2024| -  |Keynote E;‘ ;;&A‘Gimaﬁfamwa"- tools in the evolution of
03:00 PM cryptography
03:35 PM
13-03-2024 - 20 Min. Talk |Dr. K. V. 5. Sarma Research Integrity
03:55 PM
03:55 PM Dr.\V . Radhika, Cluzsi Linerization for
13-03-2024 - 20 Min. Talk |GVP College for Degree And |Impulsive Fractional
04:15 PM PG, VSP Differential Equations
04:15 PM Stability Analysis of SIR
13-03-2024 ; ﬁfﬁp:;me ; EL’:?;HD'L lmmnm o Epidemic Model with equal
04:30 PM birth and d=ath Rates
04:30 PM o Stability and Bifurcation in
13-03-2024 - Prepfenl i Chevala Janardhan Fractional Order Generalized
04:45 PM Logistic Map
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LACANA - The International Conference - Schedule

Venue 1: Auditorium
Date Time Type Speaker Topic

09:30 AM 200 kVA, Rioof top- Solar wind
14-03-2024 - Plenany Or. Vedula Sastry Hybrid Renewable Energy Syshem

10:30 AM with Battery Storage

10:45 AM Recenl Developments in the
14-03.2024 - |Keynote miﬁﬁﬁﬂﬁpamm’ NN | pplications. of Mathematics to

11:45 AM ¥ Computar Sciance

11:45 PM The Math Behind the Mind
14.03-2024 - |40 Min, Talk ;’ ”“:1';”1:?“’“ Software Mastering Calculus and Linear

12:25 PM e Algebra for Arlificial Inbelligences

12:25 PM Advancing Truth Verfication in

: T Mr Kanthi Kiran, GVPCE [A) Digital Media: A Movel Approach
14-03-2024 s 20 M. Telk Leveraging AWD -LSTM and Multi-
; Slage Transher Learning

02:00 PM . A Speactrum of Intelligent Tourst
14-03-2024 - |keynote gfﬂ:}“ﬁ::::ﬁ'tp Destinations Ranking Information

03:00 PM ! B System

03:15 PM
14-03-2024 - 40 Min. Talk Ds B Srinivas, GVPCE [A) Deep Learming in Medical Dagnosis

03:55 PM

04:00 PM " . N
14-03-2024 - |40 min. Talk Dr B Srinivasulu, GVPCE (A) :;'" | cﬂ."“"""g Applications in

04:40 PM o
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LACANA - The International Conference - Schedule

Venue 2: Mini Auditorium (B11-203)

Date Time Type Speaker Topic

10:45 AN Exisiance of Uniform Siatistical
14-03-2024 - 40 Min, Talk Pred. Kailas 3. Ahire Comeergence for Integration and

14:25 AM Differentiaticn of Sedes of Functons

14:25 AM Eu:m Gl::r;mhnﬁ of Micropolar
14-03-2024 111; i 20 hin, Talk Dr. Prashant S Sutkar Batween Viscous Manofiulds: Three-

: Layer Flow
14:45 AM Chaos im Prolein Aggregalion:
: Experimental Evidence 1o Growth
14-03-2024 12.,:;5 - 20 Min, Talk Or, Sandeep P Bhairat Rute Sensitivily and Bif "
: Analyss

12:05 PM Mumerical Solution of Syatem of
14-03-2024 - 20 Min. Talk Or. Gunvant A Birajdar Fraclional Deffusion

12:25 PM Equalions

12:25 PM Bifurcation Anahysis and Chaos
14-03-2024 - Paper Pragentar  |Abhid Khan Conirol m New Fractional-ordes

12:40 PM Dynamical Syslem

12:40 PM Solution of Partial Differential
14-03-2024 - Papar Presenter  |Bharal Pawar Equation Using Adomian

12:55 PM Decomposition Method

0Z:00 PM Or GV R Babu Comparision of Harder Stabaity and
14-03-2024 - keymole Becpe o Rus Stability of Mann Heration

03:00 PM Andhra Liniversity, Visakhapatnam i

03:00 PM |Exploring Chaolic Behavior in
14.03-2024 - Paper Presenter  |Anjall Nanwate Financlal Systems via Fractional

03:15 PM Order Dynamics

03:15 PM Method of Upper Lower Sclutians for
14-03-2024 - Paper Presenter  (Pandurang Kundgar Wonlinear System of Hilfer Fractional

03:30 PM Reaction-Diffusion Equations
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Venue 3: CIVIL Seminar Hall (B&-301)
Date Time Type Speaker Topic
10:45 AM MNonlinear Vibration Feaiures for
14-03-2024 - [keynete Eﬁﬁi" Stinlvas, CSIR-SERC 0o mage Assessment in Concrete
11:45 AM Struciures
11:45 AM The Effect of Vibration Produced
14.03-2024 . 20 Min, Talk O L Venkat from Underground Explosives:
12:05 PM Implications for Structural Integrity
12:05 AM | Practical Hydraubcs Applcations in
14-03-2024 - keynote :‘h;; nth Reddy, T Frea Surfcas Fiows and Pressurized
01:05 PM L Flows
02:00 PM Saoll Nonlinearity under Dynamic
14-03-2024 - kenynota Or Pradeep Dammaia, IT fodhpur  |Loads- Physical and Continuum
03:00 PM Modalling
03:15 PM Numerical solution for Singularity
14-03-2024 - |PaperPrasenter  |Biswaiit Kaushik Partyred Difforooted Differsnee
03:20 PM Equalions using Exponential B-spline
: Method
03:30 PM
14-03-2024 - Papar Presenter  |ARLUN BABURAD DAMEONDWAR
03:45 PM
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Venue 4: Mechanical Seminar Hall (B12-304)
Date Time Type Speaker Topic
10:45 AM ESat Differantial Eqguations: An
Or T Grhana Bhaskar :
14-03-2024 - Heynobe F ! oveniiew, perspectives and Recent
| i T ¥
19:45 AM Flarida Institute of Technalogy, LISA Ciowakagmornts
11:45 AM
14-03-2024 Z 40 Min. Talk Dr. K. N V V Vaea Prasad, Bllaspur l:_m:ﬂs an weak confraclions via w-
istanceas
12:25 PM
12:25 PM A Numerical Scheme to Nomlinear
O¢, T, Suman Kumar . :
14-03-2024 - 40 Min, Talk : 3 Mekendrick-\on Fosrster Equation
01:05 PM University of Hyderabsd. Hydreabad with Diffusicn
02:00 PM
14-03-2024 - W Adi Muorthy Interaction with Faculty and Students
03.00 PM
The Heat and Mass Transfer of a
Dats Py Hydro-Magnetic Free Convective
14-03-2024 - Paper Prasentar  |Kothule Changdev Babasahek :
04:30 PM Flow Ower an Infinite Vertical Plate
Inserted in & Porous Medium
03:30 PM
Cl fp t InF
14.03-2024 | -  |Papes Presenter |Somashekhar C Desai ‘355'“ e TR Ry
03:45 PM Topological Spaces
A NOTE ON SOLVING CUBICS 1IN
03:45 PM THE COMTEXT OF AN
14-03-2024 - Paper Presenter (5. Srikanth EQUATION-CRIENTED
04:00 PM APPROACH FOR PROCESS
CPTIMIZATION
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Venue 5: EEE Seminar Hall (B0-202
Date Time Type Speaker Topic
11:25 AM
14-03-2024 - 20 Min. Talk B Srinu, GVPCE(A) Facial Emotion Recogniton
11:45 AM
1.4 A ORupesh TushiamMore, | SOME THEOREMS ON ABSTRACT
14-03-2024 - Paper Presenter |ACS College Bodwad, Jalgacn, EQUATION VIA SITERATION
12:00 PM Maharashira
12:00 PM
14-03-2024 - Paper Presenter  [Sheetal Yaday TBA
12:15 FM
DHAGE ITERATION METHOD FOR
12:15 PM i IMITIAL WALUE PROBLEMS OF
14-03-2024 - [PepecPresamss | % omee Shivfimo. dache NONLINEAR SECOND ORDER
12:30PM HYBRID FUNCTIGNAL
DIFFEREMTIAL EQUATIONS
12:30 PM Mangrulkar Bhagyashri Umesh
14-03-2024 - Paper Presenter
12:45PM
Existence and Liniquenesa of
12:45 PM Saolution of Fractional Ordar
14-03-2024 - Paper Presenter  |Dr, Gajanan Suresh Patil Boundary Value Problem with Mixed
01:00PM Boundary Conditian via a New Three-
Step lteration Process
0Z:00 FM Bandaru Anusha, IFHE-ICFAL,  |Design and Simulation Stedy of Disk
14-03-2024 - Paper Presenter |Founadation for Higher Education Brake Wheal using Metal Additive
0215 PM Hyderabad Manulaciuring Technigues
02:16 PM Bandary Anusha, IFHE-ICFAL, |Numerical Investigation on Siress
14-03-2024 - Paper Presenter  [Founadation for Higher Education  |Behavicural Characteristics
02:30 PM Hyderabad Prediction of Perforated Plates
02:30 PM
14-03-2024 - Papar Presantar  |Mangrulkar Bhagyashn Umesh
02:45 PM
02:45 PM ;
14032024 | -  |PaperPresenter f;?::hgg“' Universiaty ol Fraciional Order 2-Delay Modsl
03:00 PM
0316 PM -
14-03-2024 - |Paper Presemer [V, Tulasi E“" E"“n:“l tonal Hecammence
03:30 PM "
03:30 PM Stability of Partially Wisibile Sofutions
14-03-2024 - Paper Presentar  |Masimukky Yenkata Ramana of Fractional Differential Equakons
03:45 PM
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Venue 1: Auditorium
Date Time Type Speaker Topic
15.03-2024 W:S? e Plenary Cr.W. Kannan The Dynamics of Confraction Maps
10:30 AM SRM Universily, Amaravathi on the Real Line
10:45 AM
15.03-2024 : Keyriote Dr, Ambikasaran Physacs_ informed Machine Leaming
IIT, Madras for monlinear POEs
11:45 AN
11:45 AM
15-03-2024 : Keynote Dr. Selvaganesan, 15T, me:;mlﬂﬂrﬂer Systems for Cardia
12:45 PM Tiruvanantapuram Vascular Systems
02:00 PM 3 2oz .
) Some widly use Statistical Models in
15-03-2024 - kaymabe Cr. V. Ravindranath 1
03:00 PM Maching Learning Applications
03:15 PM Dr Usha Sridha, E:;:L";';”wﬁm'm i
15-03-2024 5 keymote University of Technology, Sydney, Suparhuman Al SiEtems afd ekt
04:15 PM Auisiralc
aspecls
04:15 PM
15-03-2024 : 40 Min. Tai |Dr. I, Pallavi mﬁﬁ of Cyber Security in the
04:55 PM
06:00 PM
15-03-2024 - CULTURAL PROGRAM FOLLOWED BY DINNER
o715 PM
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Venue 2: Mini Auditorium (B11-203
Date Time Type Speaker Topic
10:45 AM PDEs with L*1 scurce taom,
15-03-2024 - keyrote Esrfia: ”T.’f:k”'"“" rencrmalised solutions and
11:45 AM AR hamegenization
11-45 AM Quanttative Means of an Azyrmptotic
15-03-2024 E i 40 Min. Tak Cr. Wishnu Marayan Mishra Farmula for 8 Family of Modifed
. HEMTU, Amarkantak, MP. Linear Positve Operalons
12:25 PM
12:25 PM Dr. Santosh B Joshi , .
15.03-2024 . 40 Min. Talk |Walchand College of snginsering, m' :““p:g s’“‘d‘ AN FianEr Famionip
01:05 PM Sang|l P
15-03-2024 ﬂE:lH‘] - keymate J Pdmanabham, M5TL, Vibration Analysis and Condilion
03-00 PM Wisakhapatnam Maonitaring
03:00 PM A Hybrid Genelic Algosithm to the
15-03-2024 : 40 Min. Talk Er:Ts'v?s‘bLTnam Mutti-objective Multiple Travelling
03:40 PM ' : Salesman Problem
0340 PM
. D, Deana Sunil Applications of Data in Cuantam
15-03-2024 o B 40Min. Talk Lehml. Amarkantak, MP. Computing
04:35 PM Bl
15-03-2024 - P we - Cir. Salish Bhaurao Chavihan
04:50 PM
04:50 PM . ; .
Paper . Philosophical Reflections on the
15-03-2024 - P - Mibesh Gangadharran Ghungardar Cairlosity of the Universe
05:05 PM
05:05 PM P Existence Resulis for Fuzzy
15-03-2024 - Pr e o 4. Padmavathi Fraclicnal Delay Differential
05:20 PM - Equations
15-03-2024 ﬂE:E‘II:I ™ Papser Cr. 5, V. Ramana, An BLE Saries Circuil Excited by DC
0535 PM Presenter  |Aditya Linfversity Source on Time Scales
Ok LORENTZIAN PARA-
05:35 PM Papser KEMMOTSELU MANIFOLDS
15-03-2024 : S e Maveen Potnury ADMITTING & OLARTER-
05:50 PM SYMMETRIC MOM-METRIC E -
COMNECTION
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Venue 3: CIVIL Seminar Hall (B8-301)
Date Time Type Speaker Topic
10:45 AM Collapse capacity and Probability of
15-03-2024 - keymobe Cr ¥.Gopikrishna, MIT Warangsl failure Assessment of RC bulldings
11:45 AM undef earthquakes
11:45 AN T
. Shear strangth eguation in wide
15-03-2024 - 40 Min. Talk |Dr G Paparan. GVPCEA) e aetrat W i
12:25 PM
12:25 PM Patsr Damage Detection of Simphy
15-03-2024 - P ol I Y Harsha Supparted SieelBridge Struciure
12:40 PM Lizing Vibration Analysis
02:00 PM Oynamic Response of Crystaline
15-03-2024 - keymate E;i:‘aﬁﬁ;;"' ARG, metels under impact-shock:
03:00 PM > Multiscale Modelling
15-03-2024 03:011 . Keyricts Cr. L. Giribabu, CSIR-ICT, Dve-Sensitized Solar Cells: Past,
0200 PM Hyderabad Present and Fuiure
04:15 PM . .
15-03-2024 ) 40 Min. Taik ::r ltrha}l,l:.mar Mahania, NSTL, ;:}aﬂexpluawes and Environmentad
04:55 PM 1k hapatnam ty
D4:SSPM | Stability analysis of SIR Epidemic
15-03-2024 - P e - WV H S RAJESH CHALLA modef under Temgpaorary
05:10 PM Crogs-immunity with Delay
S scherrer and Williamson-Hall (W4
J H) Analysis for C tion of
15-03-2024 = Eapﬂ; !r - Arvind Dovanoba Kanwate J Anilyi e Caulgien o
05:25 PM Average
Crystallite Size of Manoparticles
i Design and Simulation Study of
1 24 - E?Ep:;rﬂw D Avinash Malladi ”mk. i.-.h'slln: Wheel using Metal
05:40 PM Additive Manufacturing
Techniques
05:40 PM IMPLEMENTATION OF LOW
15-03-2024 R e S FOWER ALL TN 45nm
05:55 PM TECHNOLOGY
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Venue 4: Mechanical Seminar Hall (B12-304)
Date Time Type Speaker Topic
10:45 AM Explornyg Fractional Differentisl
18-03-2024 - kenymote E{I:Er;hnsnrf:? Equations; & Joumsay info Fractional
11:45 AM el Orderad Dynamical Systems
15-03-2024 11:4f AM keymale Cir. Sachin Balekar, University of Stability of Fractional Order
12:45 AM Hyderabad Défference Equations
Chaps in Protein Aggregation:
12:45 PM - Cr. 5. P. Bhairat Experimental Evidence to Growth
15-03-2024 20 Min. Talk
01:05 PM 4 ICT, Mumbal Rate Sensitivity and Bifurcation
Anakysis
02:00 PM e
. Cr.5. K. Tiwari
15-03-2024 - 40 Min. Talk TBA
22:40 PM SAKET, Ayodiya
0240 PM Dr.B.0. Karande
15-03-2024 i 40 Min. Talk Maharashira Udeyagin Fixed Paint Theory on Fractional
: : Mahavidyalaya Order Diffarential Equations
03:20 PM
L atur
03:20 PM
Study of (B, A B ROyohe Codes aver
15-03-2024 . 40 Min. Talk [Dir. Om Prakash ihe Finite Ring and fts Extension
04:00 PM
D4:16 PM - Advanced Meterals for Sodd- State
4 Talk |Dr, J. Kri MIT AP 3
15-03-2024 04:55PM 0 Min Dr. J. Krishinamurityy, I refregiration Technaloby
Location, Segaration and
D4:55 PM - Dr.Lakshmi Narayan Mishea Apgeemeatin af Solioos. o
15-03-2024 0535 PM 40 Min. Taik VIT. Veliore ean|irear
) ! GGeneralized Hammerstein Integral
Eguations
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LACANA - The International Conference - Schedule

Venue 5: EEE Seminar Hall (B0-202
Date Time Type Speaker Topic
10:45 AM
Mr, Shiju John, NSTL Dynamics of Autonomous
15-03-2024 - 40 Min. Talk ! :
11:25 AM ‘Visakhapatnam Undersaler Vehices
11:25 AM Linravelling Mathematical Complexiy
15-03-2024 - 40 min. Talk |Cr. K, Srikanth : From Imverted Pendulums to
12:10 PM Indusirial Bioreaciors
12:10 PM :
15-03.2024 i 40 min_ Talk |Dr.T Ajssth Prabhu Mice e i;':“*'"’“”“‘" o shear
12:50 PM ThRCHrarc
02:00 PM . )
; - wnamics of Anisotropic Reny
15-03-2024 . 20 Min. Talk [Dr. ¥. Aditya, GMRIT Hiditregihic: Dok Eivsry: Movis)
02:20 PM
02:20 PM Solvability of terative Syvstems
15-03-2024 - 20 'Min. Talk |Cr. B. M. B.Krushna of Riemann-Liowille Fracticnal
02:365 PM Boundary Walue Prablems
02:35 PM AN DPTIMAL COST OF FUZEY
: Faper TRAMEPORTATION MODEL LSING
Jacbieiiy oz-s0pm |FrESenter et il LR-PENTAGONAL FUZZY
) MUMBERS
DN LORENTZIEN FERA- |
02:50 PM T KENMOTSEL MANIFOLDS
15-03-2024 - F,r;:ma P. Navean ADMITTING A QUARTER-
03:06 PM SYMMETRIC NOM-METRIC £ -
CONMECTICH
03:05 PM — An Innovative Polynomial-Based Key
15-03-2024 . F'I'EF:E'III:EI' 5.J.Chavhan Exchange Method i Mon-
03:20 PM Commulative Groups
03:20 PM Paner
15-03-2024 - P pe I Cr. Jaydeep Rangrao Wadkar TBA
03:36 PM
03:35 PM B
15-03-2024 : F,m";;w PASUNOORI SRINIVASLILL
03:50 PM
03:50PM | Generalized Cluasilinearization of
15-03-2024 - P e I S M R G Bharat Iragavarapu MDE for PEVP throwgh coupled
0405 PM lower and wpper solufions of the VP
Effect of Viscosily on Shock vnave
04:20 PM r—— Fropagation in Mon-ideal
16-03-2024 - P e o Cr Marssmbulu Dunna Magnetogasdynamics Linder The
pgaspm | o Irfluence of Heatl Conduction and
Fadiation Heat Fhuxes |
04:35 PM Papear Method of Upper Lower Saolutions for
15-03-2024 - = pe i Pandurang Daliu Kundgar Monlinear System of Hilfer Frackonal
ogs0PmM [T Reacton-Diffusion Equalions
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LACANA - The International Conference - Schedule
Vonue 1: Auditorium

__Date Time | Type | Speaker I Topic

£9:30 AN Prof ¥ Lakshmikanifam Cantananry Birth Annlversiry Cadalsrahons
16-03-2024 . Chief Guast: Dr 5 Sundar, Director NIT Mizoram

A1:30 AN Guest of Honour: Dr M & Pathan, Aligarh Musiim Univorsity

11:45 AM A, shooi-Capluring Mashiess
16-03-2024 H Or. 5. Sundar, Dyscior, Geomatric Corseraiors Weighbad

12:45 P e MET, Mizcam Lisarsl Seuane Mathod for Sobing

’ Shallow Waler Equations

03:30 PM
16-03-2024 -
C4:30 PM

LACANA - The International Conference - Schedule

Venue & Minl Auditorium (B11-203)
|___Date Tima Type Speaher Topic
Dr. ¥ Feamj

14:45 AM Formes ¥ice Chancsilor,
16-03-2024 - |Keynoie ”'E Ial '“I m‘“"“’“’"’ T IVEHIGLE DYNAMICS

AT HOD. Mechanical Enginerering,

Andhra Lineersity,
—— |'° Stabiity mr of 5IR Epiamc
s per el Lrwder Vatcinalion coverage

16-03-2024 : Divya Kuman G i

azAS P | enin “mmm
Py hnirein [Paer T i Anatysis o Periodic Motan Using

Fractanal Caloulus

0230 PM

4230 PM kel wgeiorn s wiks
1E-03-2024 - I;':";m N, Kanakaym . rriegral Boundary

0245 PM

STABALITYAMALYSIS OF
0248 PM
Papet EPIDEMIC MOOEL

18-03-2024 = [Presend Kanaks Maha Lakshm Bl SR T S

o300 DEATHRATES
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Venue 3: CIVIL Seminar Hall (B8-301)

Date Time Type Spaakar Topic
s TR 40 Min. Taix |DF-A Seshagrl Rac, HPE imm-m:ﬂmmmwm
+ i Visakhapatnam Wabsr Tromtrmant Sysiams
12:28 PM
12258 AM
Dv. Hirtan Sahoo, NSTL, Haoat and Mass Flow in Batiery
16-00-2004 - i Min, Talk
i Visakhapatnam Systems
02:00 PM Journey Through inteSgenos:
16-03-2024 = 40 Min, Talk |Dr Sninves Gorda, GITAM Universily IEupln'ln-p lhe Evolution from &l o
0240 P Dl Lsarning
02:40 PM Dv K. L. M. Pradesp,
16-03-2024 : 20 Min. Talk [Vishn Institute M“"'“'T'uﬁiﬂm Wisiing Srongh
03:00 PM of Technaiogy " e Frooks
03:00 PM
16-03-2024 - 20 Min. Talk |Dr O V B R Vars Prasad, GYPCE(A) ig{“ﬂ::’ "";;"':"'W o Roalgin ut
03:20 PM INSERTG Vi

LACANA - The International Conference - Schedule

Venue 4: Mechanical Seminar Hall (B12-304)

Date Time Type Speaker Topic

02:00 PM

16-03-2024 - |40 Min Talk |Dr. PP S Keerthi PPRSEISNOG Or ol - criiag
02:40 PM s

1 ﬂ_ﬂi—ﬂ'F"H Paper Srijmni Dasgupia and Ishasya Dryrarnic Analysis of Single Bow Ball
02:55 PM Praganie Sampalh Besdtring
02:58 PM Crymamic Analysis of Turbocharger

16-03-2024 : F“""p : ¥ivm Sa Keerthan and Jangall Swalll - ior-Baaring Systam Linder
03:10 PM ¢ different cperating condiions
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PLENARY SPEAKERS

Multidisciplinary Interactions in Interplanetary Mission Design
V. Adimurthy

Former Associate Director, Vikram Sarabhai Space Centre
Indian Space Research Organisation

The infinite glory and beauty of the earth and space are a source of perennial curiosity and
inspiration to humanity over the ages. This cosmic panorama of nature has led us to pursue
outstanding scientific and technological innovations and also to diverse interpretations through
art, literature, and management. The emergence and inspiration of the scientific spirit from the
lives of leading thinkers and scientists are briefly described. The unforgiving complexity of
space missions and nonlinear interactions of a multitude of engineering disciplines are
discussed. With the path-breaking background of our Chandrayaan and Mangalyaan missions,
the exciting future possibilities of space exploration in understanding the infinitude of the
universe are projected. For the future missions to Mars involving landers, rovers and sample
return experiments, the most important development needed is efficient aero-assist technology
for descent. Despite the apparently harsh environment of Venus atmosphere, this planet offers
excellent opportunities for atmospheric dynamics studies, and ballooning experiments to study
super wind dynamics. There are also several exciting possibilities with regard to the outer
planetary giants. However, increased space activities lead us to new issues, like the need to
manage the detrimental effects of space debris. It is also recognized that there is a small but
definite probability of large near-Earth asteroids (NEAs) impacting our plaiety’s
technology is mature enough for formulating suitable mitigation measures to avert a NEA
impact catastrophe should such a need arise. This talk gives an overview of some of these
exciting future technologies and scientific possibilities. These challenges are sure to inspire and
occupy new generations of Indian students, scientists, engineers, educators, legal experts, and
administrators.

A Shock-capturing Meshless Geometric Conservation Weighted
Least Square Method for Solving Shallow Water Equations

S. Sundar, D. Satyaprasad and Soumendra Nath Kuiry

Indian Institute of Technology Madras, Chennai, India

The shallow water equations are numerically solved to simulate free surface flows in two-
dimension (2D). The convective flux term the shallow water equations neetis be
discretized using a Riemann solver to capture shocks and discontinuity for certain flow
situations such as hydraulic jump, dam-break wave propagation or bore wave propagation.
The approximate Riemann solvean capture shocks anid popular for studying open
channel flow problems with the traditional mesh-based methods. However, meshless methods
canwork on structured and unstructured grids and even for points irregularly distributed over

34



a computational domain. Moreover, approximate Riemann solsen®t reportedto be
implemented within the framework of meshless methods for solving the shallow water
equations. Therefore, we have proposed a numerical method, namely, a shock-capturing
meshless solver for the shallow water equations for simulating 2D flows on a highly variable
topography even in the presence of shocks and discontinuity. The HLL (Harten-Lax-Van
Leer) Riemann solver in the proposed meshless method is used to evaluate convective flux.
The spatial derivatives in the shallow water equations and the reconstruction of conservative
variables to calculate flux terms are computed using a geometric conservation weighted least
square (GC-WLS) approximation. The proposed meshless method is tested for a range of
numerically challenging problems and laboratory experiments.

The Dynamicsof Contraction mapson the Realline

V. Kannan

Department of Mathematics
SRM University, Andhra Pradesh, India

Two trajectories are said to be of the same "orbit type" if there is an increasing bijection from
R to R that takes one to the other, There are uncountably many order types in general, even
for contraction maps. With the usual notation of "itineraries", here are seven among them:

1. LLRRLLRR...
2.LRRLRRLRR...
3. RLLRLLRLL...
4. LLLL...
5.RRRR...
6.LRLRLR...
7.CCCC...

We prove that every eventual orbit type "equivalent to" exactly one of them. Here
"equivalent to" means "forcing and forced by". This result is later used to prove that there are
exactly eight packages of eventual orbit types for contraction maps on R.

200 kVA, Roof top- Solar wind Hybrid Renewable Energy System
with Battery Storage
Sastry V Vedula

Department of Electrical and Electronics Engineering
Gayatri Vidya Parishad College of Engineering(A) Visakhapatnam

Starting from the concept of a DC Micro grid towards a futuristic DC home, where one may
not needAC power.The DC micro gridis contrasted wittan AC micro grid with utilityin

the back plane. Solar - wind hybrid power systems with peak power kVAs such as 100 kVA,
50 kVA and 50 kVA on the roof tops of the three engineering colleges: i.e., GVP College of
Engineering (co- education), GVP College of Engineering for Women (Madhhurawada) and
GVP Technical School at Rushikonda Campus. The details of such systems built over here as
early as in 2016 with partial funding from MNRE (Ministry for New and Renewable Energy,
New Delhi. are given in this seminar presentation.
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KEYNOTE SPEAKERS

PDEs with L! Source term, Renormalized Solutions and
Homogenization

A. K. Nandakumaran

Department of Mathematics
Indian Institute of Science, Bangalore- 560 012, India
Email: nands@iisc.ac.in

In PDEs, when the source teris weak, for example when & L', the standard weak
formulation is not applicable. We give a brief introduction to the concept of renormalized
solution whenf € LY. In the later part of the talk, we present some recent results from the
theory of homegenization with weak data in an oscillatory domain.

A Journey of Fixed Point Theory and Nonlinear Differential
Equations

Bapurao C. Dhage

Kasubai, Gurukul Colony, Ahmedpur-413 515, Dist. Latur,
Maharashtra, India

The two fields of fixed point theory and nonlinear differential equations are closely related to
eat other and one is responsible for the multitude development of another. So, the above
topic is an important and major part of the subject of nonlinear analysis. The reason and the
origin of the initiation of fixed point theory lies the nonlinear differential equations,
however, fixed point theory is immensely used in the existence and qualitative study of
nonlinear differential equations. It is now known that the three classical fixed point theorems
of Banach, Schauder, and Tarski are three pillars and the fourth hybrid fixedheoirdms

of Krasnoselskii and Dhage form the fourth pillar of the building of nonlinear analysis. All
the above fixed point theorems have been widely used in the theory of nonlinear differential
equations under different situations and conditions on the nonlinearities involved in the
equations, that is, for different types of nonlinear differential equations.

In the present keynote address, we discuss some basic fixed-point theorems of algebra,
analysis and topology from their original form to the latest generalized form applicable to
nonlinear differential and integral equations. The merits and demerits of each fixed point
theorem will be discussed and compared with other fixed point theorems with regard to
applications to nonlinear differential and integral equations. Next, we give a brief history of
hybrid fixed point theory and discuss some fundamental hybrid fixed point theorems with
regard to applications to nonlinear hybrid differential and integral equations. Next, a brief
survey of hybrid fixed point theory will be taken and some latest hybrid fixed point theorems
will be mentioned with applications to nonlinear hybrid differential and integral equations.
Finally, the address ends with a few open problems in both the areas of hybrid fixed point
theory and nonlinear hybrid differential and integral equations.
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Set Differential Equations: An overview, perspectives and Recent
Developments

Gnana Bhaskar Tenali
College of Engineering and Science, Mathematics and Sysigmgmeering
Florida Institute of TechnologWSA
Email:gtenali@fit.edu

The study of Set Differential Equations (SDEs) has connectionsFuzzy
Differential Equations, multivalued differential equations, control problems and
many others. Our focus ceed on SDEs formulated through Hukuhara and Bede-
Gal derivatives,as well as formulations involving their corresponding support
functions.Theseformulaions are in the sdting of Kc(R" ) (the semidinea space of

all compact, convesubsetof the Euclidean spae R'), endowed with Hausddrf
metric. In this talk, we navigate through the landscape of this intriguing study,
shedding light on some of the pivotal contributions, and evolution of ideas and
indicate afew open problems in certain directions.

Numerical Solution of Systemof Fractional Diffusion Equations

Gunvant A Birajdar

Department of Mathematics,
Institute of Chemical Technology, Mumbai-400 019 (MS).
Email: ga.birajdar@ictmumbai.edu.in

This paper attempts to obtain the numerical solution to the system of initial boundary value
problem. This also discusses the stability as well as convergence of the method. At the end
test problem is discussed for the verification of the same.

Comparison of Harder Stability and Rus Stability of Mann
Iteration Procedure
G. V. Ravindranadh Babu
Departmenbf Mathematics, Andhra University, Visakhapatnam-530 003, India.
We study the stability of Mann iteration procedure in two directions, namely one due to
Harder and the second one due to Rus with respect to &:iKiap K wherekK is a nonempty

closed convex subset of a normed linear spadeat satisfies the condition: there exdse
(0,1) andL > 0 such that

ITx — Tyl <8lx — yl + Llx — Txl for all x, y € K.

Also, we show that the Mann iteration procedure is stable in the sense of Rus may not imply
that it is stable in the sense of Harder for weak contraction maps. Further, we compare and
study the equivalence of these two stabilities and provide examples to illustrate our results.
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Location, Separation and Approximation of Solutions to
Nonlinear Generalized Hammerstein Integral Equations

Lakshmi Narayan Mishra

Department of Mathematics, School of Advanced Sciences,
Vellore Institute of Technology, Vellore 632 014, Tamil Nadu, India
E-mail: lakshminarayan.mishra@vit.ac.in, lakshminarayanmishra04@gmail.com

From Newton's method, we construct a Newton-type iterative method that allows studying a
class of nonlinear generalized Hammerstein-type integral equations. This method is reduced
to Newton's method if the kernel of the integral equation is separable and, unlike Newton's
method, can be applied to approximate a solution if the kernel is nonseparable. In addition,
from an analysis of the global convergence of the methwe,can locate and separate
solutions of the nonlinear generalized Hammerstein-type integral equations involved. For this
study of global convergencewe use auxiliary functions and obtain restricted global
convergence domains that are usually balls.

Keywords: Newton-type method, Global convergence, Hammerstein integral equation, Fixed
point theorem, Measure of Noncompactness
2020 Mathematics Subject Classification45M10, 45D05, 26A33, 65R20

Dye-Sensitized Solar Cells: Past, Present and Future

Lingamallu Giribabu

Department of Polymers &amp; Functional Materials, CSIR-Indian Institute of Chemical
Technology, Hyderabad, Telangana, India, Email: giribabu@iict.res.in

The research on Dye-Sensitized Solar Cells (DSSCs) has intensified across the globe due to
their easyto-fabricate and environmenhalbenign. 1 DSSC was first invented by Gratzel and
Co-workers witha device efficiency of 7.1% using Ru(ll) polypyridyl complex as sensitizers,
TiO 2 as semiconductor and | - /1 3 - as redox couple. 2aleouple of decades, the device
efficiency has crossed 14% under AM 1.5G. This has been achieved majorly dugeo the
design of various components of the device and also new fabrication aspects have been
adopted. 3 Despite showing double-digit efficiency the technology has not been completely
commercialized majorly due to the devicstability. The advantage of DSSC is thatvorks
efficiently under artificial light conditions that will open small applications for this
technology. Recently, a new concept has been introduced that DSSC under artificial/low-light
conditions and the concept will be useful for the applicatioth®internet of Things (IoT)

and there it opens new areas of applications. DSSC has crossed device efficiency of 35%
using metal-free organic dyes with Cu(l/ll) redox couple. 4 The detailed evolution of DSSC
technology for the past couple of decades will be presented.
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Recent Developments In The Applications Of
Mathematics To Computer Science

P.S. Avadhani

Professor of Computer Science & Former Principal of Cokédengineering,
Andhra University & Former Director, llIT, Agartala

The exponential growth in computer science opened new areas of research with mathematics
providing the basic building block. Artificial intelligence, big-data analytics, bio-informatics,

3D printing, and drones are some of the recent advance ments in that direction. We have
alrealy witnessed the applications of partitions in ATMs, primality testing in cyber security,
evidence graphs in cyber forensics, algebraic geometry in computer graphics and many more.
The main idea of this invited talk is to present some of these applications of mathematics
which are being used extensively in many tagay applications.

Hyper Geometric Type Extended Bivariate Zeta
Function and Lidstone Polynomials

M. A. Pathan

Centre for Mathematical and Statistical Sciences, Peechi, Kerala, India
Department of Mathematics, Aligarh Muslim University, Aligarh, India

Based on the generalized extended beta functienshall introduce and study a new
hypergeometric-type extended zeta function together with related integral representations,
differential relations, sums, and series expansions. Our hypergeometric type extended zeta
function involves several known zeta functions including the Riemann, Hurwitz, Hurwitz-
Lerch, and Barnes zeta functions as particular cases. Since our results of Hermite- Bernoulli
polynomials can be connected to Riemann zeta functions, Bernoulli polynomials, Hermite
number, Bernoulli-Hermite numbers and (p,q)-hypergeometric-Bernoulli polynomiads,

can apply a connection of Lidstone polynomial and Bernoulli polynomials to obtain new
results and connections of Hermite-Bernoulli polynomials and Lidstone polynomials.

Practical Hydraulics-Applications in Free Surface and
Pressurized Flows

Dr Prasanth Reddy

IIT Kharagpur, India

This lecture discusses practical and innovative topic®pen channel flow and closed
pressure conduits with the details of hydraulic modeling. Topics such as unsteady flows in
channels and pipes will be discussed. The topics include stormwater drains, compound
channels, and sediment transport. Sub-topics are specific energy applicatiopen
channels, losses in pipes and open channels, and unsteady flows in open channels and pipes.
The development of numerical methods for the solutions to these problems will be outlined
along with how boundary conditions are implemented. Finally, the lecture will also give a
brief introduction to free available tools for practical unsteady flow computations.
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Physics-informed Machine Learning for Nonlinear PDEs

Sivaram Ambikasaran

Assistant Professor, Department of Mathematics, Indian Institute of Technology Madras,
Chennai - 600 036

With the rapid explosion in available data and computing power, coupled with advances in
machine learning, solving nonlinear PDE using Machine Learning is becoming an attractive
alternative to conventional techniques. In this talk, we will give an overview of Physics
Informed Machine Learning and discuss the recent progress in this evolving area.

A Review on the Mathematical Tools in the Evolution of
Cryptography

P. Anuradha Kameswari

Department of Mathematics, Andhra University, Visakhapatnam
Email: panuradhakameswari@yahoo.in

Cryptographyis a science developed for the protection of information and secure
communication, through cryptosystems based on complex Mathematics. The security and
efficiency aspects of a cryptosystem are the main reasons for the evolution of cryptography,
from primitive cryptography to quantum cryptography. This review is focused on the
exposition of the underlying Mathematics timfundamental to symmetric cryptosystems,
public key cryptosystems, like RSA cryptosystems, cryptosystems with Deffie Hellman
protocol, cryptosystems with elliptic curves and the cryptosystems with Lattice-based
protocols that withstand quantum attacks.

Keywords: Cryptography, Public key cryptosystems.

Behavior of Soil: Significanceof Considering Non-Linearity

Pradeep Kumar Dammala

Department of Civil and Infrastructure EngineeringT Jodhpur,
Rajasthan, 342037, pkdammala@iitj.ac.in

The complexity of soil's mechanical response makes it a challenging material for engineers to
work with, as it depends on numerous governing parameters. Despite this complexity,
engineers often simplify soil behavitwy assuming linearity when designing structures,
which has resulted in various failures of foundations and structures subsequently. This work
emphasizes the importance of accounting for soil non-linearityeal-world scenarios,
especially under dynamic loads.
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The presentation begins by examining field cases that illustrate the range of soil behaviors
under dynamic loading, including linear, non-linear, and plastic responses. It then briefly
discusses various physical modeling techniqgues for assessing soil dynamics. A
comprehensive set of dynamic soil properties, including liquefaction potential, will be
introduced. Following this, the presentation will demonstrate the application of these soil
properties through case studies in three different real-world scenarios. This approach, termed
"Seismic Requalification,” will be applied to a public building and a major bridge situated in
India's most active seismic zone, as well as a nuclear power plant in southern India. Overall,
the objective of the lecture is to provide insight into the state-of-the-art understanding of soil
non-linearity and its implications for critical infrastructure design under dynamic
loading conditions.

A Spectrum of Intelligent Tourist Destinations Ranking
Information System

Pankaj Srivastava

MNNIT Allahabad, Prayagraj, India
drpankajsrivastava@gmail.com, +919696030005

In recent years tourism industry has grown on world worldwide scale. The growth of the
tourism industry depends upon primary components such as an image of the destination, the
satisfaction of tourists at the destination, perceived value of the services tourist loyalty and
products at the destination, etc. Since the ancient period Indian, culture, crafts, knowledge,
philosophy, devotion, and arts have grown, and been publicised by various visitors due to
that, attracting admirers and devotees from different parts of the world. Vaisfasious

for culture and spirituality in India, it is also known as the city of Lord Shiva, and it has a
bulging place in India's tourism industry. The Indian culture is deeply immersed in the history
of Varanasi, which is why Varanasi has become the hub of tourist attraction. The city of
Varanasi, situatedn Uttar Pradesh, expands the GangesAs per the historical and
mythological description of Varanasi, it is the ancient living city of the Earth, as well as the
capital of culture and spirituality in India. Being the city of Lord Shiva, it is a hub of tourists
and devotees from all over the world benefitting not only the Hindus but also attracting the
Buddhists from Asian countries. The present talk is focused on the design and development
of an intelligent tourist destination ranking information system, and the system reflects the
influence of criteria for the selection of tourist destinations based on destination image
features. The systens designedto capturetourists’ perceptionas per Soft Computing
Intelligent Information System that may be influential in redesigning the decision-making
criterion of tourists about the prefixed tourist destinations.

41


mailto:drpankajsrivastava@gmail.com

Dynamic Response of Crystalline Metals under Impact-Shock:

Multi-scale Modelling
S Madhavan: and M. Warr ierz

1 Computational Analysis Division, Bhabha Atomic Research Centre, Visakhapatnam
2. Homi Bhabha National Institute, BARC Township, Trombay, Mumbai.

Dynamic-response of materials at high strain rates is being investigated using Molecular
Dynamics (MD) to understand the underlying physical phenomena in a material under
impact-shock-loading conditions. MD is used to obtain shock and fracture parameters data at
the atomic length (10-100 nm) and time (1-100 ns) scales for the materials under high strain
rates. This work is focused on the single-crystal and bi-crystals of metals and their response
to high velocity impact. The highlight of this work is the application of the multi-scale
method to obtain fracture parameters in single and polycrystalline metals. The multi-scale
method involves sequential execution of (a) molecular dynamics, (b) multi-parameter
optimization to obtain material-dependent fracture parameters and (c) one-dimensional
hydrodynamic simulationsto calculate the spall-fracture parameters. The problems
investigated are: (i) impact-shock propagation in single and bi-crystals, and (ii) multi-scale
method for single and bi-crystals, to calculate the spall fracture parameters. The results using
the multi-scale method match experimental results of dynamic spall strengthanvith
accuracy up to 95%.

Artificial Neural Network Approach to Singular Matrix
Differential Systems

Venkata Sundaranand Putcha
Department of Mathematics, Rayalasema University, Kurnool-518007(A.P), INDIA
anand_putcha@yahoo.com

It is an established fact that Initial Value Problems and Boundary Value Problems play an
important rolein many fields of human activity. Linear and Nonlinear Singular Matrix
Differential systems which are also called Semi-State, Degenerate, Descriptor, Constrained,
and Differential Algebraic Systems. These systems can be used to describe the behavior of
systems in which a sudden change in structure or parameter values occurs. It is of great
interest to solve the Initial Value Problems and Boundary Value Problems associated with
Linear and Nonlinear Singular Matrix Differential Systems. Finding accurate Numerical
Solutions for these problenis important since closed-form solutions will not exist because

of their nonlinear nature. This paper introduces an adaptive neural network approach for
solving Singular Matrix Differential Systems by using supervised learnimghe ANN
approach selecting suitable Activation functions and Optimization algorithms is vital and is
problem specific. Supervised learning is based on local error estimates and backpropagation.
In this paper, by exploring the various choices of activating functions and Optimization
Algorithms solutions of the Linear and Nonlinear Singular Matrix Differential Systems are
obtainedby minimizing the Loss function. The approach is substantiated by the examples.

Keywords: Singular Systems, Differential Equatiodg\yIN, Activation functions,
Neural Network

(This is joint work with Praveen Kumar W, Department of Mathematics, Rayalasema
University, Kurnool-518007(A.P))

42


mailto:putcha@yahoo.com

Exploring Fractional Differential Equations: A
Journey into Fractional Ordered Dynamical Systems

Varsha Gejji

Department of Scientific Computing, Modeling and Simulation
Savitribai Phule Pune University, Pund11007, vsgejji@gmail.com

Fractional calculus, a generalization of classical calculus, has capti- vated the minds of
mathematicians and scientists for centuries. While the foundations of this field were laid as
early as the late 17th century, it is only in recent decades that we have withessegeacesu

of interest and groundbreaking developments in this area. The study of fractional calcu- lus
has proven to be invaluable in describing and modeling the behavior of complex systems that
exhibit memory effects and hereditary properties. In this talk, we will introduce the notions of
fractional order derivative/integral and their calcullWe will review existence and
unigueness theorems for fractional differential equations along with their analysis. In recent
decades, Fractional Order Dynamical Systems (FODS) have gained significant attemstion. W
will illustrate, through some examples, how FODS differ from their integer-order
counterparts. One striking differentethat tvo distinct trajectoriesn FODS can intersect

each other within a finite time frame. Further, we will present some intriguing results about
FODS and chaos, highlighting their potential for applications to real-world problems. Finally,
we will discuss some analytical results about FODS, including the stable manifold theorem.

Survey and Perspectives of Neural Computing
With Super-human Al Systems and Related Aspects

Usha Sridhar
UTS, NSW, 2000, Usha.sridhar@uts.edu.au, +61 470370498

To obtain good applicability and generalization ability of a (neural) model, it is important to
build into the (neural) network as much knowledge about the problem as possible. This
requires adjusting the connections, learning, number of layers, weights and so on to optimize
the architecture also. In the background of the Hopfield model with Hebbian learning in a
linear associative memory network with randomised synaptic weights, the role of inhibitory
neurons in memory retrieval is discussed. | will review and explore some recent research
areas of massive interest. The so-called innovation into bio-fabrication or 3D bioprinting, that
is “Creating whole organs in a lab” is in progress and is enticing many companies. New tools
are being built using tactile and auditory stimuli to make coding accessible to visually
impaired researchers, closing the gap. One such idea is CuriO, which has a multi-sensory
approach to programming. Image manipulation and integrity are posing a rising issue for
publishers of research papers. Advances in machine learning could be the key to detecting
and repairing such issues. Some of the world's big data breaches & hacks and most common
passwords are also visited from a mathematical point of view. It is also urgent to identify the
role of ChatGPT-generated resources by students in high school and University assessments.
Regarding gender disparities in research, evidence was found worldwide after the pandemic
that, femaleacademics’ publishing rate has beenwlo relativeto men’s and still has

recovered. More serious is the case with people of colour. Some generic directions anchblusian-i

Al techniques are discussed in this context.

43


mailto:vsgejji@gmail.com
mailto:Usha.sridhar@uts.edu.au

Nonlinear Vibration Features for Damage Assessment
in Concrete Structures

Srinivas Voggu

Structural Health Monitoring Laboratory (SHML),
CSIR-Structural Engineering Research Centre, CSIR Complex, Taramani,
Chennai. E-mail:srinivas@serc.res.in, voggu.srinivas@gmail.com

The traditional system identification techniques using modal analysis assume the system as
linear which may not be valid in the case of structures exhibiting breathing crack behavior
during the initial damage stage. Detection of nonlinearity in the case of weakly nonlinear
structures is essential for the detection of incipient damages as well as the initiation- and
propagation- of cracks. Time series analysis techniques are found to be effective timgxtrac

the nonlinear features for the characterization of system dynamics for timely fore-wafrning
failures. Reinforced concrete (RC) structures respond in nonlinear manner under dynamic
loads even at low levels of vibration. This causes softening in concrete which may results in
the unstable vibration. By considering the nonlinearity, the effects of amplitude of vibration
on the modal characteristics can be used to extract damage sensitive features. For effectively
identifying the nonlinear damage featunes RC structures from the frequency spectral
information, an appropriate vibration testing procedure is formulated in the present study.
Damage features are evaluated from the changes in vibration amplitude with frequency at
different damage levels under various type of excitation and their force levels. Damage
indicators based on basic signal statistics and nonlinearityibration responses are
evaluated. Using the phase plane information obtained from various damage scenarios,
nonlinear damage indices have been formulated. Another significant nonlinear damage
feature has been identified by the occurrence of higher harmonics observed by analysing the
spectral density functions obtained from the frequency domain decomposition. One of the
promising featuresis the changesn phase space topology (derived froime-series
information) for the detection of nonlinearity in dynamic responses of a damaged structure. In
this paper, phase space topology is constructed using the acceleration-velocity-deflection
responses obtained from controlled force excitation to a reinforced concrete bridge girder-
deck structure at different stages of damage. Phase space trajectories from the intact and
damaged structure (at different levels) are used to evaluate damage progression from the
formulated dissimilarity methods. The integrity of the structure including the initial stage of
damage is assessed based on dissimilarity features formulated by the change in the dynamics
of the nonlinear system and determined through time-series based statistical shape analysis.
The distortion in phase space topology is found to be an efficient nonlinear damage index
feature and is very sensitive to damages of low magnitude, distinguishing the structural
nonlinearity from material one. It can thus be an effective tool in identifying the @amag
initiation through nonlinear features which form the base for structural health monitoring of
weakly nonlinear civil infrastructures.
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Arbitrary Order Nonlinear Random Differential Equations
Dr. B.D. Karande, K. D. Jagtap

Department of Mathematics, Maharashtra Udaygiri College, Udgir
Email: bdkarande@rediffmail.com & kalpanajagtap1387@gmail.com

In this paper, we proved the existence and attractivity result of the solution for first, second
and fractional order nonlinear random ordinary differential equation in separable Banach
space using caratheodory and Lipschitz condition. The existence of extremal solutions is also
proved under caratheodory and certain monotonicity condition. The results are illustrated

with the aid of examples.
Keywords: Fractional derivative and integration, fixed point theorem, fractional differential
eqguation, nonlinear ordinary differential equation, the existence of a solution to

ordinary differential equation.
AMS (MOS) Subject Classification: 26A33, 37C25, 54H25, 55M20, 58C30, 34K37,
34A34, 34A12

Fixed point Theory on Fractional Order Differential Equations

B. D. Karande

Department of Mathematics
Maharashtra Udayagiri Mahavidyalaya, Udgir-413517, Maharashtra, India
E-mail: bdkarande@rediffmail.com

In this Presentation, we discuss the existence theory on Fractional Order Equations in Banach
Algebras under some mixed generalized Lipschitz and Caratheodory Condition. Moreover;
we show that solutions of this equation are locally attractive. Our main tool is a Fixed Point
Theorem. The existence theorems for extremal Solutions are also proved under Certain
Monotonicity Conditions. Our results are illustratgdan example.

Keywords: Fractional Order Equation, Fixed Point Theorem, Locally Attractive and

Extremal Solutions, Banach Algebras
AMS Classifications: 34K10, 34A12, 46B50
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Applications of Datain Quantum Computing

Dr. Deena Sunil
Department of Mathematics, Indira Gandhi National Tribal University,
Lalpur, Amarkantak 484 887, M.P., India
E-mail: sunil.deena007@gmail.com, deena.sunil@igntu.ac.in

With the exponential growth in computing power with data, quantum computing is getting
ready for its close up. Quantum computers are ideally suited to solving complex problems,
which are hard for classical computers but are easy to factor on a quantum computer. Such an
advancement creates a world of opportunities, across almost every aspect of modern life. In
fact, Google has recently made headlines proclaiming the achievement of quantum
supremacy, where its computers can perform a task that a conventional computer can’t. IBM

is also making noise about their supercomputers, which are blazingly fast. However, we often
wonder what these things actually do and what are its real-world applications? In this article,
we are going to talk about some of the top quantum computing applications in the real world.

Shear Strength Equationin Wide Beams across the Width
G. Papa Rao

Department of Civil Engineering
Gayatri Vidya Parishad College of Engineering(A),Visakhapatnam

A test programme of six reinforced concrete wide beams in two series together with their
strength prediction is reported in this paper. Each series had different parameters of wide
beans. In each series, specimens had identical in geometry, flexural reinforcement, amount
of shear reinforcement per metre length of beam, material properties and test details. The
only variable is vertical stirrup leg spacing across the beam width. The number of vertical
stirrup legs in the beams across the width varied from zero to six. The shear strength of
normal beams, with well distributed shear reinforcement along the length could be safely
predicted by the IS: 456-2000 code. No guidance is available in any code for multiple stirrup
legs across widthn wide beams. Based on the experimental resalisequation was
proposed to predict the shear strength of the wide beams with multiple stirrup legs. The
accuracy of the proposed shear strength equation was evaluated against the experimental
results; the predictions were conservative.

Resultson Weak Contractions via w-distances

Koti N V V Vara Prasad

Department of Mathematics, Guru Ghasidas Vishwavidyalaya (A Central University)
Bilaspur (C.G.)
In this paper,we deal with some innovative concepts @f o)-weak contractive type
mappings and establish several fixed point results without relying on conditions essential in
prior works.
Keywords: Complete metric space, b-metric space, weak contraction, fixed point,
((t, a))- weak contractions.
2020 Mathematics subject classifications (AMSPrimary 47H10, Secondary 54H25.
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Computational Approaches to Time-Fractional Partial
Differential Equations

Aman Jhinga' and Varsha Daftardar-Gejji 2

1Department of Mathematics and Computer Science, West University of Timi,Soara,
Romania- 300223. Email: aman.jhinga89@e-uvt.ro
2Department of Scientific Computing, Modeling and Simulation, Savitribai Phule Pune
University, Pune 411007- India. Email: vsgejji@gmail.com

The non-local nature of fractional derivatives and integrals has proven useful for modeling
real-world problems more accurately. These techniques have successfully been applied to
model memory effects in various phenomena. In this work, we describe computationally
efficient numerical methods for solving partial differential equations involving fractional
derivatives in time. In particular, we address thetime-fractional advection-dispersion
equation, thetime-fractional wave-diffusion equation, and the multi-tetime-fractional
wave-diffusion equationas illustrative examples. Our paper analyzes the stability and
convergence of these new methods and demonstrates their effectiveness. A comparison of
numerical errors with existing methods in the literature highlights that the new methods offer
improved accuracy.

Keywords: time-fractional partial differential equations, time-fractional wave-diffusion
equation, Riemann-Liouville fractional derivative, Caputo fractional derivative,
stability, convergence, numerical method.
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Advance Material for Solid-State Refrigeration Technology

J Krishnamurty
Departmenbf Physics, NIT -Andhra Pradesh-534101, India

Multiferroics are materials possessing more than one ferroic order, has also been mentioned
as possible systems to enhance the caloric effects by taking advantage of coupling between
long-range ferroic orders. For example, tuning the magnetic order with electric field or
modification of ferroelectricity with magnetic field is called magnetoelectric (ME) coupling

has received renewed research interest due to its importance in various applications. Solid-
state refrigeration (SSR) has evolved a climate-friendly technologyn the past few
decades. While comparing with the conventional vapor-based compression refrigeration
technology, SSR eliminates the hazardous chemicals, compressors, and evaporators. The
solid-state magnetic refrigeration has the potential to reduce energy use by 30% and requires
no refrigerant. SSR uses caloric effects, i.e., temperature changes due to external stimuli like
magnetic, electric, or mechanical influences. Magnetocaloric (MCE-magnetic field),
electrocaloric (ECE-electric field), elastocaloric (ELCE-mechanical stress) and barocaloric
(pressure) effects correspond to these stimuli. The caloric effects are characterized by the
entropy change in an isothermal process (AS iso ) and by the temperature change in an
adiabatic processAT ad ) upon external field variationln addition to refrigeration,
multiferroic materials withME coupling are also usesh memory devices, sensors and
actuators, catalytic activities and have some biological applications. In this presentation it
will be discussed the importance of ME coupling in multiferroics with the illustration of some
examples to enhance the total adiabatic temperature changes required for the low-temperature
applications.
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Unravelling Mathematical Complexity: From Inverted
Pendulums to Industrial Bioreactors

Kavirayani Srikanth

1 Departmenof Electrical and Electronics Engineering,
Gayatri Vidya Parishad Collegé Engineering(Autonomous), Visakhaptnam
Email: kavirayanisrikanth@gvpce.ac.in

This work is a culmination of over two decades of research on complex dynamic systems
starting from a simple inverted pendulum control problem which is the basis for studies on
stability and control as a basic model. A simple inverted pendulum with two degrees of
freedom is the test bed in the family of inverted pendulums which is used for stringent testing
studies on control parameters in classical control. As the complexity is intensified from single
to double, triple and quadruple inverted pendulums, the control problem becomes more
difficult in terms of stability as the parameters influencing the system dynamics increases
manifold. With six degrees of freedom and the governing mathematical equations being
representedn unified formatas a matrix, the controller design would be of immense
importance. Addingan extra dimension of time delay would further make the problem
difficult. Extrapolating and extending the ideas developed for the system analysis from the
test bed of inverted pendulum, there were some studies on various plant models on dynamics
of under actuated shipt bioreactors of various orders which were analysed using
differential equations formulated from Newtonian mechanics andeuler-Lagrangian
Equations which emphasise the need for better understanding of the fundamental need for
reducing the higher order equations of all these systems to a lower first order system by
decoupling the dependencies to have better control on the system under observation. This
work gives a brief glimpse of the underlying methodologies involwededucing the
complexities involved.

Keywords: Complex Dynamic Systems, Time delays, differential equations, inverted
pendulums, ships, bioreactors.

Subject classification 93C95-Application models in control theory, 93C05-Linear
systemsin control theory, 93C10-Nonlinear systenrs control theory, 93C15-Control
systems governed by ordinary differential equations

Sustainability Evaluation of Application of Graphenein
Machining Inconel718 and Ti6AL4V Alloys

M. Amrita

Dept. of Mechanical Engineering
Gayatri Vidya Parishad College of Engingdd), Visakhapatnam

Novel materials, such as heat-resistant super alloys encompassing iron, nickel, and titanium
alloys, are engineered for extreme environments. However, their inherent diffioulty
machining presents challenges. Dry machining, limited in its applicability, often necessitates
flood cooling, albeit posing environmental and health hazards. While Minimum Quantity
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Lubrication (MQL) exhibits improvement, the adoption of nanofluids remains limited. This
study targets sustainable machining of these formidable materials through two approaches:
the development of self-lubricating cutting tools and the application of MQL with graphene-
based cutting fluids.

The research entails fabricating self-lubricating cutting tool inserts infused with graphene
nanopowder within cemented carbide tools. Additionally, graphene-based cutting fluids are
synthesized with varying concentrations. Comprehensive evaluation is performed for both
methodologiesin machining Nickel and Titanium alloyby measuring cutting forces,
temperature, tool wear, and surface roughness across a spectrum of cutting speeds. The
identification of the optimal machining environménbased on these performance metrics.

Environmental sustainability is a driving force, aiming to minimize energy consumption
throughout the manufacturing process to reduce carbon emissions. Despite extensive research
on machining Nickel and Titanium alloys, environmental considerations have been largely
overlooked. The study seeks to rectify this by investigating the energy-related envitainme
implications of machining these alloys, proposing strategies to mitigate their carbon footprint.

A holistic carbon footprint analysis, encompassing all stages from production to disposal,
helped in determination of the most environmentally sustainable machining practices.

In parallel, economic viability is crucial for industrial adoption. Thus, an economic analysis is
conducted to identify the most cost-effective machining strategies. By integrating machining
performance evaluation, environmental impact assessment, and economic analysis, the study
aims to ascertain the best sustainability machining environment for Nickel and Titanium
alloys.

Existenceof Uniform Statistical Convergence for Integration and
Differentiation of Series of Functions

Kailas S. Ahire'" , SuryabhanA. Sangalé

Department of Mathematics,
M. S. G. College, Malegaon camp. Dist. Nashik, Pin- 423 105, India (M.S.)
Email: 1.ksahirel11@gmail.com/ 2. sangalesa@gmail.com

A statistical convergence was introduced in connection with problems of series of functions.
The concept of statistical convergence is directly connected to the converdesgeho
statistical characteristics as the mean and standard deviation. In this paper, we introduce a
uniform statistical convergence for Integration and Differentiation of Series of Functions of
real-valued functions. Also, examine the validity of some theorems on Uniform convergence
of series of real-valued functions and uniform statistical convergence of series of real-valued
functions.

Keywords: Series of functions, Uniform Convergence, Statistical Convergence, Uniform
Statistical Convergence
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Study of (0, Ag)-Cyclic Codes over the FiniteRing and its
Extension

Dr. Om Prakash

Department of Mathematics, Indian
Institute of Technology Patna
om@iitp.ac.in

Let F, be the finite field of order g p™ where p is a prime and m > 1 is a positive
integer. In this talk, we focus our discussion on the structure @f 4y)-cyclic

codes over the ring and the mixed alphabetgfwhereR = Fq[u]/(u2 — u). Here,

we use the decomposition of the ringt&® analyze the structural properties of
these codes and determine their generator polynomials. Further, we introduce the
concept of the Gray map over R angRfo find the Gray images of;R-linear ¢,
Ag)-cyclic codes over § Finally, using our established results, we are able to
produce several optimal and MDS codes.

Keywords: Finite field, Linear codes, Skew polynomial ring$,4s)-cyclic codes,
Gray map
Mathematics Subject Classification12Y05, 16205, 94B05, 94B35, 94B15.

Effect of Viscosity on Shock Wave Propagation in Non-ideal
Magnetogasdynamics under the Influence of Heat
Conduction and Radiation Heat Fluxes

Narsimhulu Dunna® and Athira K 2

Department of Statistics and Applied Mathematics, School of Mathematics and
Computer Sciences, Central UniversifyTamil Nadu, Neelakudi, Thiruvarur-610 005,
Tamil Nadu State, India

> Research Scholar, Department of Statistics and Applied Mathematics,
Central University of Tamil Nadu, Neelakudi, Thiruvarur-610 005, Tamil Nadu Statie,
*Corresponding author: narsimhulu@cutn.ac.in

In this paper, we study the effect of artificial viscosity on flow variables of shock wave
problems in a magnetized environment of the generalised dusty gas equation of state (EoS)
under the influence of heat conduction and radiation heat fluxes. Shock is assumed to be
strong and propagate through a medium a power law. The dusty gas medium
combines natural gas and uniformly distributed micro-size solid particles. flohés
equilibrium conditions are expectéd be maintainedn an optically thick gray gas model,

and radiation is assume be of the diffusion type. The governing equations of one-
dimensional compressible unsteady viscous magnetohydrodynamic flow are non-linear
system of one- dimensional partial differential equations (PDESs) with quasi-hyperbolic type.
With the aid of appropriate similarity transformations, these equations can be transformed
into to a system of ordinary differential equations (ODEs). The solution of the considered
problem is obtained numerically using MATLAB software and the effect of the Cowling
number, the viscosity parameter on shock propagadistudiedin detail. The results show
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that for various values of non-idealness parameters in the presence of viscosity, the flow
variables have distinct features generalised dusty gas EoS with the effect of heat
conduction and radiation heat fluxds.is evident from the present work that artificial
viscosity removes all discontinuities of the flow parameters and gives a smooth profile
compared to the results obtained from the literature. Also, the influence of heat conduction
and radiation heat fluxes on the flow variables with and without artificial viscosity
analysed. Also, the complete flow field depends upon the magnitude of the artificial viscosity
parameter. All the analysis is presented pictorially in this paper. The work aims to better
understand shock wave behavior a magnetised environment of generalised dusty
gas (EoS) with viscosity under the influence of heat conduction and radiation heat fluxes.

Keywords: Shock wave, Rankine-Hugoniot conditions, Magnetohydrodynamics, Artificial
viscosity, Non-ideal dusty gas, Radiation heat flux, Numerical simulation.
Mathematics Subject Classification:76L05, 76M60, 76M20

Fractional Order CVS Model with Baroreflex Control

N. Selvaganesan

Department of Avionics
Indian Institute of Space Science and Technology, Thiruvananthapuram

The Cardiovascular System (CVS) is an intricate and essential part of human physiology
which maintains oxygen transport, blood flow and homeostasis throughout the body.
Understanding the dynamics and regulation of the CVS is important in clinical medicine,
biomedical research and healthcare innovation. Experimentation with the human body to
understand physiology is a challenging research area in the modern world. The mechanisms
postulated to explain the human system can be easily studied using mathematical expressions
in computer simulation due to the extremely complex structure of the human system. These
mathematical representations involve creating dynamical equations and computational. In this
work, the Cardiovascular System (CVS) is modelled as lumped parameter using the pressure
voltage analogy. The viscoelastic propelity taken into consideratiorby including
fractionality to the Windkessel and geometrical model of CVS. The fractionality in the model

is obtained using different heuristic optimization algorithms. Baroreflex dysfunction is one of
the common causes associated with the CVS. The buffering capability and baroreflex gain
influences large variation in blood pressure for short term control. For regulating the blood
pressure, an integrated fractional order CVS model with the baroreflex control is proposed to
study the complex interactions between autonomic nervous system and CVS. Also, the
proposed model is studied for different abnormality conditions like orthostatic intolerance,
haemorrhage, atherosclerosis and arterial stiffness.

RecentTrends in Planar Harmonic Mappings

S.B. Joshi

Walchand College of Engineering, Sangli 416415, MS
santosh.joshi@walchandsangli.ac.in

In the present lecture, we aim at presenting systematically developments of planar harmonic
mappings in complex planes. The Planar harmonic mapping was introduced by Clunie and
Sheil-Small in 1984 and gave new directions for research. After this, seminal papers, many
developments took place, such as introducing subclasses. We have first given an introduction
and then presented our research work in this lecture.
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A Hybrid Genetic Algorithm to the Multi-objective Multiple
Travelling Salesman Problem

Purusotham Singamsetty

Department of Mathematics, School of Advanced Sciences,
Vellore Institute Technology,
Vellore, India
The travelling salesman problem (TSP) and its variants have been studied extensively due to
its wide range of real-world applications, yet there are challenges in providing efficient
algorithms to deal with some of its variants. The multiple travelling salesman problems,
(MTSP)is the generalization of TSP, ains determine m-shortest routes fai’ salesmen
all of which start and enat a depot city such that they cover all the n-cities without
intervening. This may lead to a disproportionate distribution of the number of cities to be
covered by each salesman. This study deals with multiple objectives which include the
minimization of service time, distance travelled, and the workload on the salesperson. The
optimal solution to this problem may not be possible at one point as it involves a trade-off
between two objectives. A hybrid Genetic Algorithm (GA) is proposed to obtain the efficient
route plan for the m-salesmen. Firstly, the n-cities are proportionately distritouted
salesmen. Next, the initial solution is generated with the help of a simple greedy search
algorithm fed into GA. Further, GA is designed by inducting different operators such as
crossover, mutation and reverse operators to provide efficient Pareto routes. The experiments
arecaried out on different data sets, which are derived from the TSPLIB. The performance
of GATS is compared with different genetic approaches and simulation results show that the
proposed GATS obtained improved solutions on some of the benchmark instances.

Keywords: Travelling Salesman Problem; Multiple Travelling Salesman Problem; Genetic
Algorithm.

On Componentwise Linearityof Edge Idealsof Weighted
Oriented Graphs

Ramakrishna Nanduri

Indian Institute of Technology Kharagpur, E-mail: nanduri@maths.iitkgp.ac.in

The study of ideals having linear resolution has paid lots of attention among researchers in
Commutative Algebra. These ideals behave nicely and computationally simple than others.
One of the remarkable results due to Eagon-Reiner says that the Stanley-Reisner ideal of a
simplicial complexis Cohen-Macaulayif and onlyif its Alexander dual has a linear
resolution. Componentwise linear ideals, which is a large class of ideals including the class of
ideals having linear resolution, have become popular in the theory of Commutative Algebra
since they enjoy various nice properties and algebraic interpretétioh990, Fr oberg
established a significant result stating that the edge ideal of a simple graph G, denoted as
I(G), has a linear resolution (or componentwise linear) if and only if the complement graph of
G is chordal. In this talk, we discuss the componentwise linearity of edge ideals of weighted
oriented graphs (WOGS)It is an open question that which weighted oriented graphs
are componentwise linear? Care characterize them combinatorially¥e cannot simply
generalize or extend characterizations of componentwise linear simple ¢goapt®©Gs
because edge ideals of WOGs are not square-free, not equigenerated and depend on the
orientation and weightsWe showed various combinatorial characterizations for the
componentwise linearity of WOGs. This is a joint work with Manohar Kumar and Kamalesh
Saha.
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Quantitative Meansof an Asymptotic Formula for a Family of
Modified Linear Positive Operator

Vishnu Narayan Mishra

Department of Mathematics Indira Gandhi National Tribal University
Amarkantak, Madhya Pradesh 484887 India
Vnm@igntu.ac.in

The key goal of this research article is to deal with the properties of the approximation family
of linear positive operators, which is defined by Aratini O. Our main purpose is to obtain the
Asymptotic formula for the proposed operatoas well as quantitative means of
Voronovskaya type theorem and GrussVoronovskaya theorem is established. Some graphical
and numerical examples are givarsupport of theperators’ convergencéo the function.

Keywords: SzaszMirakjan operators/oronovskaya type theorem, Asymptotic formula
AMS subject classifications41A25, 41A36, 47A58.

Automated Surface Roughness Classification usirigeep
Learning and Robot Vision

SanjayK. Darvekar

Department of Mechanical Engineering
Gayatri Vidya Parishad Collegd Engineering (A), Visakhapatnam

A robot vision system is a technology that enables automatic inspection by using image
processing. Robot vision inspection may be defined as a process of extracting, characterizing,
and interpreting information from images of a three-dimensional world and comparing it with

a known standard to generate a decision as an output. In this work, deep learning algorithms
are trained through the transfer learning approach for classifying the images of the machined
surfaces into four classes A, B, C, and D. The data set is prepared by capturing 8 pictures of
eachsample machined with different speed, feed, and depth of cut combinasipas the

full factorial design of the experiments. A major portion of this data is used for training the
algorithm, while the remaining data is used for validating and testing the algorithm. The
surface roughness parameter of the samples is observed and analysed using a robot vision
system. The robot vision system includes a 6 DoF Mitsubishi Articulated robot and the
Cognex In-Sight 1.3 MP camera. The performance of data learning models was compared
based on the average accuracy of the models. The developed system could be useful in
analyzing the surface finish aspects of the machined components in industries with a high
production rate and, hence, reducing labor costs, inspection cycle time, operator errors, and
multiple setups, thereby increasing productivity and decreasing the overall production cost.
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A Numerical Scheme to a Nonlinear Mckendrick-Von Foerster
Equation with Diffusion

T. Suman Kumar
School of Mathematics and Statistics, University of Hyderabad
Gachibowli, Hyderabad

An implicit finite difference schemas presentedto approximate the solutioio the
McKendrick-Von Foerster equation with diffusion (M-V-D). The notions of upper, lower
solutions are introduced and used effectively with the aid of discrete maximum principle to
study the well-posedness, and stability of the numerical scheme. A relation between the
numerical solutions to the M-V-D and the steady-state problem is established.

On Componentwise Linearityof Edge Idealsof Weighted
Oriented Graphs

Ramakrishna Nanduri

Indian Institute of Technology Kharagpur, E-
mail: nanduri@maths.iitkgp.ac.in

The study of ideals having linear resolution has paid lots of attention among researchers in
Commutative Algebra. These ideals behave nicely and computationally simple than others.
One of the remarkable results due to Eagon-Reiner says that the Stanley-Reisner ideal of a
simplicial complexis Cohen-Macaulayif and onlyif its Alexander dual has a linear
resolution. Componentwise linear ideals, which is a large class of ideals including the class of
ideals having linear resolution, have become popular in the theory of Commutative Algebra
since they enjoy various nice properties and algebraic interpretatioh990, Fr oberg
established a significant result stating that the edge ideal of a simple graph G, denoted as
I(G), has a linear resolution (or componentwise linear) if and only if the complement graph of
G is chordal. In this talk, we discuss the componentwise linearity of edge ideals of weighted
oriented graphs (WOGS)It is an open question that which weighted oriented graphs
are componentwise linear? Care characterize them combinatorially¥e cannot simply
generalize or extend characterizations of componentwise linear simple ¢oapt®©Gs
because edge ideals of WOGs are not square-free, not equigenerated and depend on the
orientation and weightsWe showed various combinatorial characterizations for the
componentwise linearity of WOGs. This is a joint work with Manohar Kumar and Kamalesh
Saha.
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Turbulent Heat Transfer and Pressure Drop haracteristics of
Al,Os-Ethylene glycol and ALOs-Water based Nanofluid in the
Microfin Helically Coiled Tube: Numerical Study

Anand Solanki

Department of Mechanical Engineering
Gayatri Vidya Parishad Collegé Engineering (A), Visakhapatnam

Augmentation in the heat transfer rate of the working fluid in the tube can be achieved by
modification of tubes, by improving the thermos physical properties of working fluid and
changing the direction of fluid flow. For this, in this study, the numerical heat transfer and
pressure drop chaaderistics of Al,.O~water an Al,LO~EG nano fluids in themicro-fin
helically coiled tubes are studied by using ANSYS FIUENT 19.2. In this case, the straight
tube can be changed into a helical coiled tube, thereby, heat transfer is thcheade the
centrifugal effect caused by the ecature of the tube. The realizable k—¢ turbulence with
enhanced wall treatment model was applieflects of solid volume fractiorof nanofluid,
Reynolds number, fin number, and coil diameter on Nusselt number and pressure drop are discussed.
It is found that the heat transfer coefficient and pressure drop increase with the rise of solid
volume fraction, and Reynolds number of nanofluid. Also, the comparison of the tubes and
nano fluids are presented in this study.

ANN Modeling of Laser Micro Drillin Process
P. P. S. Keerthi

Department of Mechanical Engineering
Gayatri VidyaPaishad College of Engineering (A), Visakhapatnam

Laser micromachining(LMM) is a thermal energy based unconventional machining process
that removes material by ablation. The versatility of the process makes it suitable to machine
different materials. LMM findsits applications mainlyin industries like aerospace,
automobile, biomedical application etc. Nitin@,a super alloy of Titanium and Nickel, and

is unique forits properties like super elasticity and shape memory. Nitgalgood choice

for bio medical applications owing to its biocompatibility. The thermal dependent shape
memory feature of Nitinol makes it difficult to machine by conventional means. In this
work, Laser Micro drilling on Nitinol is performed using laser spot diameter, feed rate and
sheet thicknesss the process parameters. The quality of hole characteristics like Heat
Affected Zone (HAZ) and Hole circularity for the drilled holes is investigated. Artificial
Neural Networks are usdd train the data antb predict the values dfieat Affected zone

and hole circularity. Regression Analysis is also performed to obtain the relation between the
parameters and the performance measures. The developed eqgaatioa further used for

the optimization of the process. understand the influence of the parameters on the Heat
affected zone and the circularity of the drilled holes.
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The Math behind the Mind: Mastering Calculus and Linear Algebra for
Artificial Intelligence

V. Madhu
Sr. Manager, Miracle Software, Hyderabad

In the ever-evolving landscape of artificial intelligence (Al), mathematical foundations play a
pivotal role. This abstract delves into the critical comporeftalculus and Linear
Algebra—that form the bedrock @&l algorithms and models.

1.Linear Algebra: The Backbone of Al

Linear Algebra serves as the workhorse Adrpractitioners, enabling theta manipulate

data efficiently. Key concepts include:

Scalars: Fundamental single numbers (real or natural).

Vectors: Ordered lists of numbers representing pamngpace.
Matrices:Two-dimensional arrays with indexed elements.

Eigenvectors & Eigen values: Special vectors and their scalar counterparts.
Singular Value Decomposition: Matrix factorization with diverse applications.
Principal Component Analysis (PCA): Dimensionality reduction technique

2. Calculus: Navigating Change and Optimization
e Calculus provides tools to understand changes, approximations, and optimization.

Key concepts include:
e Derivatives: Rules (product, chain, etc.) and hyperbolic derivatives.
e Partial Derivatives: Essential for multi-dimensional functions.
¢ Integration: Fundamental for areas under curves and probability distributions.

3. Deep Neural Networks: Where Math Meets Al
Deep neural networks, the heart of modern Al, rely heavily on these mathematical

foundations. We explore theoretical directions, exemplary results, and open problems
relatedo deep neural networks. Join us in unravelling the Math behind the Mind,
empowering Al enthusiasts and researdioargaster these mathematical tools and unlock
the potentl of artificial intelligence.
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Subspace Clustering

B. Jaya Lakshmi

Department of Information Technology
Gayatri Vidya Parishad Collegé Engineering (A), Visakhapatnam, India

The data in most of the real-world applications is abundant and voluminous both in terms of
objects and attributes. Such data need to be analyzed using suitable data mining technique for
decision making. Cluster Analysis is one of the important functionality of data mining which
groups similar data objects that share interesting patterns fobyecbmbinations of
attributes. Estimating the distance between objects in terms of complete set of attributes
restricts the patterns to be defined in terms of all attributes whether they really characterize
the group of data objects constituting a cluster. Hence, the conventional clustering methods
fail to detect meaningful clusters in high-dimensional feature space as the distances between
data objects become insignificant dte irrelevant attributes contributing noige the
distance estimation.

Dimensionality reductions applied as a preprocessing stefp eliminate irrelevant and
redundant attributes before applying conventional clustering methods in the reduced feature
space referretb as subspace. This preprocessing apprdaadhmited to identifying clusters

of data objects that share interesting patterns in the reduced feature space which should be
common for all possible groups. However, most of the high dimensional datasets contain
different groups of data objects that share interesting patterns with varied combinations of
attributes defined in multiple subspaces. In other words, an attribute may be irrelevant while
defining the shared pattern of a cluster while the same attribute may be essential in defining
the shared pattern of another cluster. A subspace is defined as a specific subset of attributes
relevant for identifying groups of similar objects in a perspective. Subspace clustering is the
process of identifying clusters in all possible subspaces of a given dataset. A subspace cluster
is denoted with two dimensions <O, A> representing the set of objects grouped into the
cluster and the set of attributes defining the subspace respectively.

Privacy Preserving Data Publishing with Multiple Sensitive
Attributes

N.V.S. Lakshmipathi Raju

Department of CSE, Gayatri Vidya Paris hadCollege of Engineering
(A), Visskahapatnam

Data publishing plays an important role in the evaluation of economic models, identification
of social trends and pursuit of the state-of-the-art in various fields. Privacy preservation has
become one of the major issues in data publishing. It is desirable to preserve the individual's
privacy on the released content without reducing the utility rate. Many of the existing privacy
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preserving data publishing (PPDP) models concentrate on a single sensitive attribute. It is
necessaryto concentrate on PPDP with multiple sensitive attribut@sobtain more
meaningful associations from the published data. This session presents three different PPDP
models with multiple sensie attributes namdy "KC -slice', "Novel KC -slice', "Optimal

KC -slice' and “Distrib uted KC, —slice” to overcome the limitations of the isttng PPDP

models.

These models are implemented based on the concepts of attribute sensitiveness and slicing.
The proposed'KC -slice' model finishes the data publishing pragein two phases. It
imposesthe necssay privagy constraing on sensitive attributs. KC-slice model usesa
"Semantic I-diversity' algorithm to perform bucketization of the tuples in order to prevent
similarity attacks. KC-slice modelimposesthe privacy constraiaton dl the sengtive values

of the buckets and also finds the correlation among the sensitive attributes, to partition the
sensitive attributes into different sensitive tables using slicing technique. The proposed
"Novel KC -slicé' modelusesa nev buckeizationtechnique namedsd'Enhanced semantic
I-diversity" technique to overcome the drawbacks of Semantic I-diversity. It is necessary to
obtain various privacy levels on different sensitive values of a sensitive attribute. The
previous two models give high priority even to low sensitive values of a sensitive attribute.
Because of this, it is not possible to get optimal results from the published data. The proposed
"Optimal KC-slicé' modelimposesvarious privacy threshd$ on thesensiive values bsal

on their sensilveness. The OptimalKC-slice model prioritize the sensiiveness of the
sensitive values of a high threshold sensitive attribute while forming the buckets. All these
threemodds works only on centiezed data bases. A new modelled as‘Distrib uted KC,

—slice” implemented for the distributed databases. Adult dataset from the University of
California Irwin (UCI) machine learning repositdsusedto test all four proposed models.

Keywords: Privacy preserving, Slicing, Data publishing, Bucketization.

Advancements in Facial Expression Recognition: From
Psychology to Technology

B. Srinu

Department ofTechnology
Gayatri Vidya Parishad College of Engineering
Madhurawada, Visakhapatnam

Facial Expression Recognition (FER) has been a significant research area sinadythe e
nineties, initially explored by psychologists to understand various facial emotions, including
anger, disgust, fear, happiness, sadness, and surprise. This research identified Facial Action
Units (FAUs), which are specific sets of facial muscle movements representing different
expressions and forming the basis the Facial Action Coding System (FACS). FAUs
provide a standardized framework for expression recognitiorrecent years, FER has
gained traction due to advancements in related fields such as machine learning, computer
vision, image processing, and cognitive science. However, achieving high accuracy in FER
remains challenging, prompting ongoing dynamic investigations. FER finds applications
across diverse fields, including next-generation human-computer interfaces (HCI),
behavioural science, video games, robotics, psyclplogusic and television systems,
telecommunications, animations, automobile safety, and educational software, enabling more
efficient resource utilization. Facial features are typically categorized into appediased

and geometric-based feature extraction methods in emotion recognition systems. Appearance-
based techniques involve applying filters like Gabor wavétethe entire face or specific
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regions, as well as utilizing methods such as Local Ternary Pattern (LTP), Local Binary
Pattern (LBP), Histograms of Oriented Gradients (HOG), Discrete Wavelet Transform
(DWT), and Stationary Wavelet Transform (SWT) for feature extraction. On the other hand,
geometric-based approaches focus on the location and shape of facial components such as
eyes, eyebrows, nose, and mouth for feature representation.

Multicriteria Decision Making through Analytic Hierarchy Process

Dr R. L. N. Pradeep Kumar

Vishnu Institute of Technology, Bhimavaram, A.P., India
Email: pradeepkumar.r@vishnu.edu.in

Multicriteria Decision Making (MCDM) plays a vital role in numerous domains wherlisidas must
consider multiple conflicting criteria. MCDM involves evaluating alternative cowfsastion against
multiple criteria to determine the most suitable option. This processeis eftcountered in business,
engineering, healthcare, and environmental management, among other fields. Traditional-decision
making approaches often faid capture the inherent complexity and interdepen@sneamong
criteria, leading to suboptimal outcomes. In contrast, MCDM methods aim to systeljnaticdyze

and prioritize alternatives based on a set of predefined criteria.

The Analytic Hierarchy Process (AHP) is a widely adopted method for tacklifig\Vi@roblems due

to its ability to handle complex decision scenarios. The AHP, introduced by Thomasty,.iSa@a
structured technique for decomposing complex decision problems into a hierarchicalret of
criteria and alternatives. AHP facilitates pairwise comparisons between aeseaich level of the
hierarchy to derive preference weights, reflecting the relative importaraéesia and alternatives.
These weights are then aggregatedgenerate a comprehensive ranking of alternatives, aiding
decision-makers in selecting the most favorable option.

The versatility of AHP enables its application across diverse decision coméargig from project
selection and resource allocation to supplier evaluation and strategic planning. Mdteantritive
framework and robust mathematical foundation make AHP accessible to practitioners aruheese

alike. However, challenges such as subjective judgments, inconsistency in pairwise comparéons
scalability issues necessitate careful consideration and validation in redlapmiications. Future
research may focus on advancing AHP methodologies, addressing practical challenges, and exploring
innovative applications in emerging domains to further enhance decision-makingitiapabil

PBVP of an Integro Differential Equation
Ch. V. Sreedhar

Department of Mathematic§VP-Prof. V. Lakshmikantham Institute for Advanced Studies,
Gayatri Vidya Parishad College of Engineering (Autonomous), Visakhapatnam

In this paper we first develop the method of generalized quasilinearization for initial value
problem of an integro differential equation and then use dtevelop quasilinearization for

the PBVP of the integro differential equation by using the coupled lower and upper solutions
of the considered problem.
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Flow Characteristics of Micropolar Nanofluid Stuffed Between
Viscous Nanofluids: Three-Layer Flow

Prashant S Sutkar

Post Graduate Department of Mathematics &amp; Applied Mathematics,
NES Science College, Nanded, Maharashtra, India.
E-mail: prashantsutkar@gmail.com

An analysis of the micropolar nanofluid stuffed between purely viscous nandafluiie

upper and lower regions is presented. The channel walls are maintained at two different
constant temperatures. The transport properties of the fluids in all the three regions are
assumedo be constant. Exact analytical solutions are found and are evaluated numerically
for the linear velocity, microrotation velocity and temperature. The influence of material
parameter (0 < 2.0 < K), solid volume fraction (0 < ¢ < 0.5), Eckert number (0 < Ec <2.0),

cell rotation viscosity and various nanoparticles on the velocity, microrotation velocity,
temperature, Nusselt values, skin friction and mass flow rate are presented in graphical and
tabular form. It is found that the material parameter and solid volume fraction reduce the
velocity and temperature. Eckert number develops the temperature field. The cell rotation
viscosity reduces the velocity for any values of matgrarameter. The Nusselt values are

not much varied for any of the nanoparticles. The mass flow rate decreases with increasing
the concentration of nanoparticles and with material parameters.

Gaussian Process Regression-Based Expert System for Predicting
Remaining Useful Life in Steel and Composite Structures
Sathish Janjeti

Department of Mathematics
Gayatri Vidya Parishad College of Engineering (A) Visakhapatnam

Leveraging recent advancemeimtsensor technology, this study preseani®xpert system for
comprehensive structural health monitoring. The expert system utilizes various data points,
including crack location, depth, first three natural frequencies, fatigue stress, and remaining
useful life,to train a Gaussian process regression algorithm. This trained algorithm effectivel
detects, localizes, and assesses crack severity, while also predicting the remaining useful life of
steel and composite structures. Numerical modal analysis of diverse cracked steel and
composite plates under fixed-free and fixed-fixed conditions determines the first three natural
frequencies. Experimental validation is achieved through impact hammer tests on these plates
with varying crack configurations under the same conditions. The difference between
experimental and numerical modal analyses is a mere 9.6%. Similarly, numerical fatigue
analysis is conducted to estimate fatigue stress and remaining useful life for various cracked
plates under both fixed-free and fixed-fixed conditions. Experimental validation for fatigue
stress involves measuring it in cracked plates using a strain gauge circuit during induced
random vibration from an electrodynamic shaker identical to the one used in numerical
analysis. The deviation between experimental and numerical fatigue stress analyses is just
4.31%. This comprehensive dataset, encompassing crack information, natural frequencies,
fatigue stress, and remaining useful life obtained from both numerical and experimental
analyses, is used to train the Gaussian process regression based expert system developed using
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Python programming. The system's performance is evaluated using an R-squared score,
achieving an impressive 98.7, demonstraiisghigh efficiency. Further thorough evaluation
through experimental analysis on steel and composite structures catdgiansuracy, withan
average error percentage of only 5.8RPfpredicting crack location, severity assessment, and
remaininguseful life estimation.

Keywords: Composite plate, natural frequencies, fatigue stress, crack detection, crack
localization, crak severity, residual life estimation, expert system, Gaussian
process regression algorithm

Quasilinearization for Impulsive Fractional Differential
Equations

V. Radhika
Department of Mathematics
Gayatri Vidya Parishad College for Degree and PG Gd@@)seisakhapatnam

My work focuses on the Impulsive Fractional Differential Equations with fixed moments of
impulse using Caputo fractional derivative and the existence and uniqueness of solutions was
studied through the technique of quasilinearization. The method of quasilinearization was
extended which has been established for hybrid Caputo fractional differential equation to a
set up where the function under consideration is a sum of two functions, one satisfying
convexity like condition and the other satisfying concavity like condition. This method has
been extended to obtain the unique solution of the periodic boundary value problem (PBVP)
for hybrid Caputo fractional differential equation. This has been attained by the solutions of
linear initial value problems (IVPs) of the corresponding PBVP. The generalized
guasilinearization technique was enhanced for an initial value problem of hybrid Caputo
fractional differential equatioby using coupled lower and upper solution of type order

to develop this method the lower solution was fixed.

Keywords: Quasilinearization, Impulsive Differential Equations, Fractional Differential
Equations.
AMS (MOS) subject classification:34K07, 34A08

A Note on Solving Cubics in the Context of an Equation-Oriented
Approach for Process Optimization

G. Srikanth* and G. Sudheef
1Gayatri Vidya Parishad College of Engineering, Visakhaptnam
:Gayatri Vidya Parishad College of Engineering for Women, Visakhaptnam

The cubic equation®f state (CEOS) are widely used in the chemical and petroleum
industries for modelling, Simulation and Process Optimization. The handling of the solutions
of CEOSIin Equation Oriented (EO) optimization for calculation of the relevant

thermodynamic properties in Vapor-Liquid equilibria calculations is the focus of the present
work. An analysis about the calculation of the appropriate phase root of the cubic equation of
stateis presented and applied the Peng-Robinson equation of stabebring out the
reliability of the proposed method.

Keywords: Cubic equation of state, root finding, cubic function, vapor-liquid, calculation
phases
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Research Integrity

K.V. S Sharma

Gayatri Vidya Parishad College for Degree & P.G. courses (A)
Engineering & Technology Program
Department of Basic Sciences and Humanities
Rushikonda, Visakhapatanam 530045, email: kvs.sarma@gvpcdpgc.edu.in

The process of conducting researsfbothan art and a science, requiring a delicate balance

of creativity, methodology, and perseverance. This presentation explores the essential
components of effective research, from formulating research questodsseminating
findings. Through a comprehensive examination of research design, data collection methods,
analysis techniques, and ethical considerations, attendees will gain valuable insights into the
intricacies of the research process. Practical tips, real-world examples, and best pvakctices
equip participants with the tools and knowledge needed to embark on successful research
endeavours in any discipline. Whether embarking on their interest for pursuing research or
seekingto refine their existing skills, this presentation offers invaluable guidance for
researchers at all levels.

Existence of Solutions for Abstract Nonlinear Integrodifferential
EquationVia Slteration Method
RupeshT. More* and Haribhau L. Tidke?

1 Department of Mathematics, Arts, Commerce and Science College,
Bodwad, Jalgaon-425 310, India
2 Department of Mathematics, School of Mathematical Science,
Kavayitri Bahinabai ChaudhariNorth Maharashtra University, Jalgaon-425 001, India

In this paper, we study the existence, uniqueness and other properties of solutions of abstract
nonlinear Volterra integrodifferential equation with nonlocal condition. The tool employed in
the analysis is based on application of S-iteration method. S-iteration method has equally
important contributionto study various properties sudms dependence on initial data,
closeness of solutions and dependence on parameters and functions involved therein.

Keywords: Existence, Continuous dependence, Closeness, Parameters, abstract
integrodifferential equation; Normal S- iterative method

Fixed Point Theorems onB4 — Metric Spaces

Ch. SrinivasaRao
Department of Mathematics
Andhra University, Visakhapatnam

Recently, B4 - metric spaces are introduces a generalization of metric spacesVe
introduce new contractive mappings ®2- metric spaces and investigate relationships
among them. Examples and counter examples are provided as and when necessary addition,
we obtain fixed point theorems for self-Ba-metric spaces.

Keywords: Diameter, Fixed point theorem, Periodic point, S-metric spacanetric space.
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Graph Neural Networks (GNNs) for NLP

Dr R. V. V. Murali Krishna

Department of Information Techn@y Gayatri Vidya Parishad
College of Engineering, Visakhaptnam.

Graphs have been used as an intermediate representation for text to solve Natural language
processing problems. Graphs are found to be effective in capturing the semantic, syntactic,
temporal and relational structure between words. Traditional graph based approaches are rule
based and were effective for tasks such as keyword extraction and extractive summarization.
Since the advent of deep learning techniques, Researchers have developed Graph Neural
Networks (GNNs) that operate on graph-structured text. GNNs analyse graph-structured text
at three levels, graph level, node level and edge level. Graph neural networks are more
effective than traditional rule based approaches as they process multiple combinations of all
the sub components of a graph to uncover hidden patters which are overlooked in rule based
approaches. This paper provides an overview of various types of Graph Neural Networks and
the key parameters involved.

Advancing Truth Verification in Digital Media: A Novel
Approach Leveraging AWD-LSTM and Multi-Stage Transfer
Learning

S. Kranthi Kiran

Associate Professor, Dept. of Information Technology,
GVP College of Engineering(Autonomous), Visakhapatnam

In the era of digital communication, distinguishing between truth and falsehood has become
increasingly complex due to the rapid dissemination of information across online platforms.
This presentation introduces an innovative approach to addressing the challenge of fake news
detection by employing a sophisticated AWD-LSTM network model enhanced through multi-
stage transfer learning. Unlike conventional methods that heavily depend on the availability
of user engagement data, the proposed work incorporates a strategy that emphasizes the
utilization of auxiliary information, such as user comments, to assess the veracity of online
content swiftly and accurately. By integrating user responses as critical input, the proposed
model offers a dynamic solution to verify information authenticity, significantly reducing
reliance on extensive labeled datasets. Through comprehensive evaluation on benchmark
datasets including SemEval-2017 Task 8 and PHEME, the proposed method demonstrates
superior performancan accuracy and efficiency compardd existing models. This
presentation will delve into the architecture of the proposed system, highligitsng
capability to adapt to the evolving nature of fake news and its potential to enhance the
reliability of digital media.
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The Effectof Vibration Produced from Underground Explosives:
Implications for Structural Integrity

Venkat Lute', S. Ramakrishna® and Edwin Vijay Kumar *

!Department of Civil EngineeringDepartment of Mechanical Engineering,
3Department of Electrical and Electronics Engineering, GayatriVidya Parishad
College of Engineering, Visakhapatnam
The detonation of explosives in underwater operations generates significant vibrations that
can have profound effects on both the surrounding geological structures and the environment.
This study aimsto investigate the characteristics of these vibrations, their propagation
through various geological formations, and their potential impacts on nearby structures and
ecosystems. Through comprehensive field measurements the vibration patterns generated by
underground explosions will be analysed in terms of frequency, amplitude, and duration. The
influence of factors such as explosive charge size, depth of water, and geological composition
on the resulting vibrations will be examined to understand the mechanisms driving their
propagation. Furthermore, the study will assess the structural response of nearby
buildings,infrastructure. Advanced structural analysis techniques can be employed to evaluate
the risk of damage or structural fatigue caused by repeated exposure to explosive-induced
vibrations. Experiments were carried out in a 15m x12m tank with the water depth of 10 m,
under different explosive quantities (5g to 45¢g at the interval of 5g), and detonation depths of
2m below the water. The shock wave dynamic response of experiment models was measured
by configuring sensors of acceleration.

Keywords: Underwater explosion, RCC building, Dynamic response, FFT analyser.

Dynamicsof Anisotropic Renyi Holographic Dark Energy Model

Y. Aditya

Departmenbf Mathematics, GMR Institute of Technology,
Rajam-532127, India
aditya.y@gmrit.edu.in; yaditya2@gmail.com

In the background of the Saez-Ballester (Physics Leterd13, 467, 1986) theorpf
gravitation, the manuscript presents the study of Rényi holographic dark energy determined
through interaction and non-interaction in the anisotropic and spatially homogeneous Bianchi
type-l space-time. | determine both non-interacting and interacting dark energy models by
considering a correlation between the metric potentials to solve the field equations of the
model. This results in a dynamical deceleration parameter which demonstrates a shift in the
cosmic rate of acceleration from deceleration to acceleration, with a redshift z thainige
compatible with observations. Despite assuming several values to parameters de close to -1 at
z=0 (the present epoch) and in agreement with the most recent observations, the equation of
state parameter de for the two Rényi holographic dark energy models display substantially
different dynamic behaviour. Next, | discovered that the squared sound speeds vs2,
negative, implying instability against perturbations. Thedéeplane is constructedto
investigate the evolution of the models’ EoS parameter, which turned out to be in a freezing
zone. As should be the case in an expanding universe, the strong energy conditions of the
models are violated. Our models include the Chaplygin gas, CDM limit, and are inclined
towards the steady-state mod&tatefinders (r,s), and r-g planes were also examined.

Keywords: Saez-Ballester theory of gravity, Bianchi type model, Renyi holographic dark
energy, Cosmology, Dark energy
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Bifurcation Analysis and Chaos Control in New Fractional-order
Dynamical System

Aabid Khan, Sandeep P Bhairat*®

Institute of Chemical Technology, Marathwada Campus, Jalna, Maharashtra, India

This study explores the dynamical behavior of a novel fractional-order system, affirming
chaotic dynamics within the commensurate fractional-order range of 0.92 to 1. Numerical
simulations reveal a one-scroll chaotic attractor in three-dimensional space, supported by
Lyapunov exponent computations for each fractional order. Additionally, Kaplan-Yorke
dimension analysis confirms the system's strange attractor with fractal dimension.
Investigation into equilibrium  points assesses system  stability. Bifurcation analysis
showcases the system's rich dynamics ander parameter and fractional order variations, while
control strategies are emploved to stabilize chaotic behavior. The study sheds light on the
intricate dynamics of fractional-order systems and their sensitivity to parameter changes and
order variations.

Keywords: Bifurcation; State feedback control; Lyapunov exponent; Stability; Dynamical
systems

Exploring Chaotic Behavior in Financial Systems via Fractional
Order Dynamics

Anjali Nanwate, Sandeep Bhairat*®

Institute of Chemical Technology, Marathwada Campus, Jalna, 431203,
Maharashtra, India

This study delves into the dynamics of a fractional-order financial system, uncovering its
propensity for chaos within a fractional-order. The demonstration of chaotic behavior 18
confirmed through numerical analyses, including phase portraits, bifurcation diagrams, and
Lyapunov exponents, It offers a detailed understanding of the complex behaviour of
fractional-order systems and how they react to changes in parameters and fractional orders.

Keyvwords: Mathematical Modelling, Bifurcation Analysis, Stability Analysis, Chaos,
Lyapunov Exponents.



Solution of Partial Differential Equation Using Adomian
Decomposition Method

Bharat K. Pawar 1, BhausahebR. Sontakke 2

1 Department of Mathematics, Pratishthan Mahavidyalaya Paithan, Chh. Sambhajinagar.
itsmebharatpawar@gmail.com
2 Department of Mathematics, Pratishthan Mahavidyalaya Paithan, Chh. Sambhajinagar,
(M.S.) brsontakke @rediffmail.com

The Adomian Decomposition Method one of the earliest Semi-analytic and numeric
algorithms for finding approximate solutions to initial value problems for Partial Differential
Equations. George Adomian introduced the Adomian Decomposition Method in the 1970s
andit developed from the 197Q@e 1990sto solve different kinds of differential equations

and stochastic equations. Adomian Decomposition Method is one of the best methods and has
a proper accuracyln this paper,we solve some first-order and second-order Partial
Differential Equations using the Adomian Decomposition Method and we compare solutions
with some existing methoddt is observed that the solution obtainbg the Adomian
Decomposition Method is very easy.

Keywords: Adomian Decomposition Method, initial value problem, Partial Differential
Equation, linear Partial Differential Equation, non-homogeneous Partial
Differential Equation.

The Heat and Mass Transfer of a Hydro-Magnetic Free
Convective Flow over an Infinite Vertical Plate Inserted in a
Porous Medium

Changdev B. Kothule 1, Tarachand L. Holambe 2, Satish G. Khavale 3,
BhausahebS. Sontakke 4

1,4 Departmendf Mathematics, Pratishthan Mahavidyalaya Paithan, Aurangabad
2 Departmenof Mathematics, Kai. Shankarrao Gutte ACS College, Dharmapuri, Beed,
(M.S.) 3Department of Engineering Science, Amrutvahini College of Engineering
Sangamner, Ahmednagar, (M.S.)
kothulepa®©11995@gmail.com, tarachandholambe @gmail.cokhavalesa©sh8@gmail.com

The consideration for the effects of viscous dissipation and heat absorption, the current paper
aims to analyse the effects of heat and mass transfer on an unsteady dimensional laminar
mixed convective boundary layer flow of viscous, incompressible, electrically conducting
fluid, alongside a vertical plate with suction, embedded in porous medium, in the presence of
transverse magnetic field. The behaviour of temperature, concentration, and velocity has been
investigated for changes within the governing parametarshe presence of a uniform
magnetic field and heat absorption, the issue that takes into account the impact of viscous
dissipation on the flow of an incompressible viscous fluid over an infinite vertical flat plate
embedded in a porous medium was successfully formulated. The formulae for the velocity,
temperature, and concentration were determined by mathematically solving the governing
equations of the flow field using the finite difference method.

Keywords: Porous Medium, Fractional derivative, Heat conduction, Convective Flow,
Vertical Plate
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Philosophical Reflectionson the Curiosity of the Universe
D. D. Pawar', N. G. Ghungarwar®

1 School of Mathematical Sciences, Swami Ramanand Teerth
Marathwada University, Vishnupuri Nanded-431606 (India)
2 Shri D. M. Burungale Science and Arts College, Shegaon-444203
E-mail: dypawar@yahoo.com, nghungarwar31l@gmail.com

In 1930, Albert Einstein discussed the philosophical implications of his general theory of
relativity for cosmology. In 1983, Stephen Hawking examined the philosophical implications
of the cosmological constant and its role in cosmology. In 1986, Barrow and Tipler discussed
the philosophical concept of the anthropic principle and its significance for understanding the
universe.In 1997, Lee Smolin's book offers a philosophical exploration of cosmology,
discussing the implications of the universe's evolution and the role of natural selection in
cosmological theories. Many authors have discussed their philosophical and scientific
approachedo cosmology. After examining their studi@s the field of cosmology, one
guestion arose in my mind: "Why are we curious about the Universe?" The answer to this
guestion, which we obtained through a philosophical approach with some scientific evidence,
is thatwe are a part of the Universé/e have correlated humasas partof the Earth through

a comparative study of PruthviDhatu (Bones and muscles), Aap (liquid), Tej (heat), and
Wayu (gases)n our body. Through these observations and evidengesgometo the
conclusion that we are part of the Earth, and knowing that Earth is part of the Universe
implies that we are part of the Universe. This article elaborates on how we are part of the
universe.

Method of Upper Lower Solutions for Nonlinear System of Hilfer
Fractional Reaction-Diffusion Equations

Pandurang D. Kundgar and Jagdish A.Nanware

L2Department oPG Studies and ResearthMathematics, Shrikrishana Mahavidyalaya,
Gunijoti, Dist.Dharashiv-413606
'Email: pandurang.kundgar30@gmail.com
’Email: jag_skmg91@rediffmail.com

The goal of this study is to provide a monotone approach to demonstrate the existence and

unigueness of the solution to the Hilfer fractional reaction diffusion equations nonlinear

coupled system with beginning and boundary conditions. The Hilfer fractional reaction

diffusion finite system was also covered by the approach.

Keywords: Hilfer fractional derivative; Eigenfunction; Quasimonotone method; Mixed
guasimonotone method

Mathematics Subject Classification(2020):26A48,26A33, 34A08
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Numerical Investigation on Stress Behavioural Characteristics
Prediction of Perforated Plates

B. Anusha’, M. L. Pavan Kishore& , B. Madhavi®, M. Avinash®

! Graduate Student, Department of Mechatronics Engineering, Faculty of Science and
Technology, ICFAI Foundation for Higher Education, IFHE, Hyderabad-501203, India.
234 Department of Mechanical Engineering, Faculty of Science and Technology, ICFAI

Foundation for Higher Education, IFHE, Hyderabad-501203, India.
*Email: kishoreml@ifheindia.org

In the realm of structural engineering, thin-walled plates and panels serve as indispensable
components for both straight-ward and intricate configurations. The plates featuring various
cutout shapes play a pivot role, particularly in aerospace structures. Understanding the impact
of the cutout on load-bearing capacity and stress concentration is paramount in designing
complex structures. The part of the research work carried out in this paper delves into the
stress analysis of plates with various central cutouts subjdotedniform pressure
throughout. The primary objective of this research work is to showcase the precision and
simplicity inherent in the present numerical solution for the stress analysis of composite
plates. The investigation considers a spectrum of factors such as cutout geometry, material
properties, and fibre angles. A critical facet of the investigation lies in comparing the results
derived from the previously available literature with those obtained through analytical
solution, experimental and finite element methods, aimingalidate the accuracy and
efficacy of the present model. These considerations mirror the diverse scenarios encountered
in the practical applications ensuring the applicability and robustness of the numerical model.
The presented solution emerges not only as an accurate means of stress analysis but also as a
testament to the potential for simplifying the intricate processes involved in designing and
optimizing composite structures with central cutouts.

Keywords: Ansys solver, Composites, Deformations, Finite Element Method, Plate, Stress
analysis.

Design and Simulation Study of Disk Brake Wheel using Metal
Additive Manufacturing Techniques

M. Avinash', M. L. Pavan Kishorée, G. Kaushik®, B. Anusha*

»Department oMech. Engg. Faaulty of Sdence & Technology, FHE-ICFAI Foundation fo
Higher Education, Hyderabad, India.
*“GraduateStudent,Department oMechatronis Engg.,Faculty of Saence & Technology,
IFHE-ICFAI Foundation for Higher Education, Hyderabad, India.
*Email: kishoreml@ifheindia.org

In the ever-evolving landscape of automotive technology, the optimization of critical
components such as disk brake wheels is imperative for enhancing performance, durability,
and overall safety. This research focuses on the integration of Metal Additive Manufacturing
(MAM) techniques in the design and simulation of disk brake wheels to achieve superior
mechanical properties and thermal performance. The study commences with a comprehensive
exploration of various metal additive manufacturing processes, evaluating their suitability for
fabricating disk brake wheels. A judicious selection of matergatsucial for meeting the
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stringent requirements of load-bearing capacity, thermal conductivity, and wear resistance
inherentin braking systems. The simulation study involves the evaluation of thermal
dissipation, stress distribution, and deformation characteristics during braking events. Finite
Element Analysis (FEA)Js employedto simulate real-world scenarios, allowing for the
identification of potential failure points and the refinement of the design accordingly. The
research investigates the impact of various design parameters and manufacturing parameters
on the performance of the disk brake wheel. The findings of this study contribute valuable
insights into the feasibility and advantages of employing metal additive manufacturing
techniquesn the production of disk brake wheels. This research sewasfoundation for

the integration of cutting-edge technologies in the automotive industry, fostering
advancements in both design and manufacturing processes for critical safety components.

Keywords: Additive Manufacturing, LPBF, Disk brake, DMLS

Differential Geometry on Lorentzian Para-Kenmotsu Manifolds
Admitting a Quarter-Symmetric Non-metric § -Connection

*P. Naveert andK. L. Sai Prasad

1Department of Mathematics, Rajiv Gandhi University of Knowledge Technology, Etcherla,
S.M. Puram Road, Srikakulam -532402, Andhra Pradesh, India
2Department of Mathematics, Gayatri Vidya Parishad College of Engineering for Women,
Visakhapatnam - 530048, Andhra Pradesh, India
* Corresponding author; e- mail: potnurul23@gmail.com, Ph: 8247519540

In this article,we define and provedhe existenceof a quarter-symmetric nonmetrit:
connection on a class of Lorentzian almost paracontact metric manifolds namely Lorentzian
para-Kenmotsu (brieflf.P-Kenmotsu) manifolds M Further, we obtain a relation between
the curvature tensaf an LP-Kenmotsu manifold with respetd the semisymmetric non-
metric &-connection and the Levi-Civita connection and also derived several interesting
results.We have shown that the Lorentzian para-Kenmotsu manifold equipped with non-
metric &-connectionis an Einstein space-timef it satisfies R. S R.S=0, where Rand S

are the curvature tensor and the Ricci tensor @fwith respectto the non-metricé-
conredion 'V At the end,we construt an example of 4- dimensionla Lorentzian para-
Kenmotsu manifold admitting non-nm&t E-connection which verifies the results discussed in
the present work.

Keywords: Lorentzian paracontact manifold, para-Kenmotsu manifolds, Non-métric
connection, Levi-Civita connection, Curvature tensor, Einstein space time.
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Some Fixed Point Theorems for Contractive Mappings
in an Euclidean Space R

ShyamB. Dhage

Kasubai, Gurukul Colony, Thodga Road, Ahmedpur-413 515,
Dist. Latur, Maharashtra, India. Email: sbdhage4791@gmail.com

In this paper a couple of fixed point theorems for Banach and Kannan type tontrac
mappings are proveid an Euclidean space"Ria calculus method and using the max/mini
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principle. It is shown that though our approach to Banach and Kannan mappings is different
from the constructive one, however we are not far away from the usual method. Actually one
can take an arbitrary point& R'and if we define a sequenge} of iterates of the mapping
under consideration, and thenhis shown that the sequence convergesa fixed point
geometrically. Our abstract result is also illustrated with an example.

Dynamic Analysisof Single-Row Ball Bearing

Srijani Dasgupta’, Ishwarya Sampattf and Rajasekhara Reddy Mutra™
and D Mallikarju na’ Reddy"

12345chool of Mechanical Engineering, Vellore Institute of Technology, Vellore, Tamil
Nadu, India, Email: rajasekhara.reddy@vit.ac.in

Ball bearings are the pillars for any mechanicaéhry componentlt actsasa support and

load distributor. For this very reason, studies focus on improvising the properties of ball
bearings, eitheby changing materialpy design orby efficient manufacturing process.
Stainless steel is the most common option for such components because of its high tensile
strength and load-bearing capacities. This study focused on the design and simulation
analysis of a single-row ball bearing in static and modal mode. The number of balls and the
number of modes were taken to be the variable parameters for the overall simulation. A
normal force on the outer race of the ball bearing was implemented for the static analysis.
The maximum equivalent stress was found at Pressure 25MPa - 239.35 MPa in the ball
bearing havingsix balls. The minimum equivalent stress was foamdPressure 20MPa -
128.66 MPa with the number of balls being ten. These results concluded that as the pressure
on the ball bearing increased, the equivalent stress increased while the converse was true for
the number of balls. The total deformation was analysed in the modal analysis and the
maximum deformation was found to be in mode 9 - 171.01 units with a frequency of 46330
Hz and the number of balls being 10. The minimum deformation was found to be in mode 1 -
30.749 units with frequency 8843.9 Hz and number of balls being 6. As modes increased, the
deformation increased and the same was true for the inaretts® number of balldn case

of higher stress concentration, the ball bearing design offeradditional development
potential and can be enhanced further by different design modifications.

Keywords: Model analysis, Static analysis, Tensile strength

Existence Results for Fuzzy FractionaDelay Differential
Equations

S. Padmavathi
Department of Mathematics, Vellalar College for Women,

Erode, Tamilnadu
In this article,it is primarily focused on the existence and uniqueness of a fuzzy
fractional delay differential equation (FFDE). By employing the Banach Contraction
Principle, the resulis established. The fractional derivatives are considémethe
Atangana Baleanu sense. The continuous dependence on initial conditions of the FFDE
is also studied.

Keywords: Fuzzy Fractional Delay Differential Equation, Banach Contraction
Principle, Continuous dependence.
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An Optimal Cost of Fuzzy Transportation Model
Using LR-Pentagonal Fuzzy Numbers

Ch.Uma Swetha, N.Ravi Shankar®, Indira Singuluri *

'Dept. of Mathematics, Anil Neerukonda Institute of Technology &Sciences
Visakhapatnam, India,
? Dept. of Mathematics, GSS, GITAM (Deemed to be University), Visakhapatnam, India
3Vignan’s Institute of Information Technology (A), Duvvada, Visakhapatnam, India
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One well-known linear programming approach for netwaokghe fuzzy transportation
algorithm. Issue that arises from frequent use of supply chains and logistics to lower the
expenses. Because of unpredictable circumstances, the specific variables of a transportation
problem may not always be known in real-life scenarios. This article discusses the best
estimated solution to a unique kind of optimization model called the fuzzy transportation
model, which uses LR-pentagonal fuzzy numbers to represent supply, demand, and costs.
Given this, there are two distinct methods used to solve the fuzzy transportation model: 1)
Four transportation solutions are derived from the fuzzy transportation model and solved
using standard transportation fundana¢rtechniques.2) The best answer found by
applying the recommended ranking function to convert the fuzzy transportation model into a
crisp value. The strategies that are recommended yield an effective outcome and are based on
the estimating procedure. The model is validated using illustrative cases and contrasted with a
few other methods that are currently in use. In practical situations, the suggested approaches
are simpler and mathematically more successful.

Dynamic Analysis of Turbocharger Rotor-Bearing System Under
Different Operating Conditions

Yuva Sai Keerthan Jangatt, Swati Murugan® and Rajasekhara Reddy
Mutra * D. Mallikarjuna Reddy *

2245chool ofMechanicalEngineaing, Vellore Institute of Technabgy, Vellore
Tamil Nadu, India
*Email: rajasekhara.reddy@vit.ac.in

The paper delves into dynamic simulations conducted on a high-speed turbocharger (TC)
system supported by linear bearings. The three-dimensional model of the turbocharger is
developed in FUSION 360 and the simulations are carried out in ANSYS. First, the modal
analysis of the TC is carried out and the natural frequencies and the mode shapes of the rotor-
linear bearing system are identified. Further, the harmonic analysis of the systamed

out by considering the appropriate boundary conditions. Two main parameters influencing
the system’s response i.e., unbalanced mass and bearing stiffness are considered. These
parametric studies are carried out to analyse the system’s dynamic response. The critical

speeds of the rotor system are also identified.

Keywords: Turbocharger, Rotor Dynamics, Modal analysis, Harmonic analysis, Linear
Bearings
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Classof Paracompactnessn Fuzzy Topological Spaces

SomashekharC. Desai

Department of Mathematics
BLDEA’s VPDr.PGH College of Engineering and Technology
Vijayapur-586103, Karnataka, India, Email: math.scdesai@bldeacet.ac.in

Paracompactnesss a natural generalization of compactness in topological space.
Paracompactness and its associated tools have played a crucial role in the development of
many areas of topology and analysis. The class of topological spaces such as countable
paracompact, weakly and strongly paracompac, nearly paracompac, neakly waed

nearly strongly paracompact has been investigated by many researchers. In this paper we
introduced and studied the class afuntable a-paracompact, nearlyo-paracompact,
strongly a-paracompact, nearly weakly and nearly stronghparacompactin fuzzy
topological spaces. Also, someitsfproperties like hereditary property, invariance under F

- continuous, F - open surjection of classes are proved.

Keywords: a-paracompactness, countalbkparacompact, nearky-paracompactness, nearly
stronglya-paracompactness, F - continuous, F - open surjection.

Existence and Uniqueness of Solution of Fractional Order
Boundary Value Problem with Mixed Boundary Condition via a
New Three-Step Iteration Process

Gajanan S. Patil and Haribhau L. Tidke

The present paper discusses the existence and uniqueness of a nonlinear differential equation
of fractional order involving the Caputo fractional derivative with the mixed boundary
condition using a new three-step iteration process. Furthermore, the aftudgrious
properties such as dependence on boundary data, the closeness of solutions, and dependence
on parameters and functions. In the last part, an example is used to demonstrate each of the
results.

Existence and Extremal Solution for Fractional Order
Differential Equation in Partial Ordered Normed Linear Space
by using Fixed Point Theorem

P D Bhosale andr S S Bellale

Mathematics Research Centre,
Dayanand Science College, Latur, Maharashtra, India

In this paper, we study the existence and extremal solutions for fractional order differential
equation in Partial ordered normed linear space under mixed Lipschitz and caratheodory
conditions by using hybrid fixed point theorem. The results are illustrated by a concrete
example.
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Damage Detection of a Simply Supported Steel Bridge Structure
Using Vibration Analysis
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1 M. Tech Student, Civil Department, Gayatri Vidya Parishad College of Engineering
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2 Associate Professdabepartment of Civil EngineeringGayatri Vidya Parishad College of
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Damage detection in a structure is crucial for ensuring safety, structural integrity, and cost-
effective maintenance. Early identification of damage, such as cracks or defects prevents
catastrophic failures, reduces repair costs, extends the lifespan of the structure, and such
proactive action ensures the well-being of occupants and the surrounding environment. In this
paper, a simply supported steel beam is considered for damage detection. Simulation is done
with finite element softwareto extract the acceleration data and then the Fast Fourier
Transform (FFT) is applied to get the frequency responses in the beam. An experimental
analysis has been carried out to extract the frequencies and mode shapes. Based on the
frequencies and mode shapes the damage has been identified and localized. After the
laboratory model, in order to find the damage in the actual bridge structure the dynamic
parameters need to be extracted from a bridge with ambient conditions of moving vehicles.
This scenario is modelled using Ansys on a simply supported beam with a known weight
having a certain speed frequency and acceleratiathelements is obtained.

Keywords: Steel Structure, Natural Frequency, Mode Shape, Damage Detection,
Dynamic parameters

Conversational Recommender Systems

Tulasi Vemu
Department of Computer Science and Engineering
Gayatri Vidya Parishad College of Engineering (Autonomous),Visakhapatnam

Conversational Recommender Systems (CoRS) are acquiring higher contemplation in the
recent years. They are characterized by the capability of constituting atumuiltlialogues

with the end user. Since those systems typically work in a cold-start situation, almost all the
conversations are devoted to the preference-elicitation step. On the other-hand, in order to
develop good recommendations, the end user profile must be as rich as feasible, which
requires great user effort. To achieve it, we try applying the Active Learning techniques to
improve the preference elicitation in a CoRS. In a Conversational Recommender Systems, the
users may interact with system dynamicalty communicate through natlrlanguage
interactions, which provide anomalous opportunities specifically obtain the exact
preference from users and give Appropriate Recommendations.
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Some Theorems on Abstract Integro-differential Equationvia
S-lteration

RupeshT. More* and Haribhau L. Tidke ?

1 Department of Mathematics,
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In this paper, we study the existence, uniqueness and other properties of solutions of abstract

integrodifferential equation with nonlocal condition. The tool employed in the analysis is

based on application of S-iteration method. S-iteration method has an equally important

contribution to study various properties such as dependence on initial data, closeness of

solutions and dependence on parameters and functions involved therein.

Keywords: Existence ,uniqueness and continuous dependence; abstract integrodifferential
equation; Normal S- iterative method; Continuous dependence; Closeness;
Parameters

Uniquenessof solutionsto higher order differential equations
with nonhomogeneous integral boundary conditions

N. Kanakayya’, N. Sreedhar* and K.R. Prasad
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The purpose of this papes to establish the existence and uniquenassolutionsto the
differential equations of order m

m(@) + (O w() =0, t €[01],
satisfying the integral boundary conditions

1
w®(0)=0, i=012..m—-2 w1 -nf gQOwm(d =y
0

where ne {1,2,..,m—2} but fixed, m>3 and n is a positive real numbery €

(0, ) is a parameter and f: [0,1] X R - R is a continuous functionBy using finer

bounds on the integral of kernel, the Banach and Rus fixed point theorems on metric spaces
are utilized to prove the existence and uniqueness of solutions to the problem.

Keywords: Differential equation, three-point non-homogeneous conditions, kernel, existence
results, fixed point theorem.
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Abstract- Tn this paper, SIR< §" epidemic model with equal birth and death rates is considered and

discussed local, global stabilities at its equilibrium points. Also analyzed the spread dynamics in the
populution by analytical and numerical approaches, Numerical examples are presented in support of the
mcrease in additional transaction rate or birth/death rate, there 15 o significant growth in susceptible
population. Also, the increase in re-infection rate und recovery rate, there is an increuse in infective
population and remaovable populations respectively. Further, when additional transaction rate is inferior
to the re-infection rate, there is a significant growth in infective population compared to susceptible and
remavable populations and when additional transaction rate is superior to the re-infection rate, there is

a significant growth in susceptible population compared 1o infective and removable populations,
Keywords- Re-infection rate, Additional transaction rate, Disease free equilibrivm point, Lndemic

equilibrium point, Local stability, Global stability.
AMS Subject Classification; 92125, 92D30, 93Dxx, 93D0S

75



Dynamic Analysis of Generalized Katugompola Fractional
Differential Problem

E D Pawar' and R M Dhaigudé
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In this paper, we establish certain findings regarding the existence and uniqueness of
solutions for a generalized katugompola fractional differential problem. Our approach relies
on utilizing the notion of measure of noncompactness and Monch’s fixed point theorem.
Additionally, we provide results on Ulam-Hyers stability. Furthermore, we delve into an
example to elucidate our primary findings.

Keywords: Generalized fractional derivativ®lonch’s fixed point

Implementation of Low Power ALU in 45nm Technology
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The ALU, a crucial component of the Microprocessor, carries out various arithmetic and
logic operations that require significant power. There has been a significant rise in power
consumptionin many digital applications. Research throughout the paper, compares the
structure of various ALU’s with three different approaches which include CMOS, PTL, and

GDI. An effective Arithmetic Logic Unit (ALU) architecture has been designed with a full
adder. Initially, a full adder and logical gates with CMOS logic are implemented and
observed output is in full swing mode. As the transistor count is more, power consumption is
increased. To reduce the transistor count, full adder and logical gates with pass transistor
logic are implemented. But there was degradation observed in the output. To get full swing
and low power GDI technique is implemented in two different ways and compared. The
performance of any VLSI design is dependent on chip size, power consumption, and logic
delay. ALU design in CADENCE VIRTUOSO using SPECTRE simulator is described in this
paper. ALU Design uses 45nm technology.

Keywords: ALU, Adder, Power, XOR, CMOS, PTL, GDI
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An Analysis of Periodic Motion Using Fractional Calculus

Yogesh Muley, Bhagyashri Mangrulkar?, Rajendra Thete’,
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Fractional calculus (F.C.) has attracted engineers with its way of generalizing the notion of
derivative to non-integer order. This paper investigates the applications of FC in engineering
mathematics. To be precise although significant work has been done in the area of periodic
motions, the proposed models and algorithms remain in the early stages of development. The
analysis of periodic motion using FC is covered in this paper.

Keywords: Fractional differential equation; Simple Harmonic Oscillator; Damping

An Innovative Polynomial-Based Key Exchange Method in Non-
Commutative Groups
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The article proposes a quantum-resistant, non-abelian semigroup-based key exchange system.
To do this, we combine two hard problems: the discrete logarithm problem (DLP) and the
equivalent decomposition problem (EDP) in order to produce a shared secret key via semi
direct product operatioin groups. The suggested protocol anti-attack capabilities were
verified using two methods: brute force and algebraic attacks. Users of our protocol are
making useof public elemenin secret polynomialt improve the suggested protocol

security. It proves that the suggested protocol achieves positive security by drawing solid
mathematical conclusions.

Keywords: Diffie-Hellman Key Exchange, Discrete Logarithm Problem, Decomposition
Problem, Public Key Cryptography, Semi direct Product etc.
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In the present study, we reported the calculation of the average crystallite size of undoped and
Harmethod. The synthesised NPs were characterised by X-ray diffraction analysis. X-ray
diffraction analysis revealed that the ZnO and the Mn-doped ZnO thin films were crystallized
in the wurtzite phase with the crystallites preferentially oriented towards the (002) direction
parallel to the c-axis. The crystallite size of the prepared NPs was synthesised from
Williamson-Hall (W-H) analysis by assuming a uniform deformation model (UDM), uniform
stress deformation model (USDM) and uniform deformation energy density model
(UDEDM). The result obtained showed that the average crystallite size of undoped and Mn-
doped ZnO NPs estimated from the Scherrer and W-H analysis methods were intercorrelated.
Keywords: Mn-ZnO NPs, Scherrer formula, and Williamson-Hs-H) analysis.

Generalized Quasilinearization of MDE for PBVP through
Coupled Lower andUpper Solutionsof the IVP
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In this paper, we first develop the generalized quasilinearization technique of MDE for an
IVP by using coupled lower and upper solution of type | and use it to obtain the unique
solution of a PBVP. In order to develop the method of quasilinearization in this set up, we fix
either the lower solution or the upper solution. Further, using the method developed for IVP
for MDEs, we obtain the generalized quasilinearization technique for PBVP and prove the
existence of a unique solution under certain criteria.

Keywords: Coupled lower and upper solutions, Matrix differential equation,
Quasilinearization technique, Periodic boundary value problem, existence and
unique solution.
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Numerical Solution for Singularly Perturbed Differential
Difference Equations Using Exponential B-spline Method
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This paper presentan exponential B-spline method for singularly perturbed differential

difference equations. Taylor's series expansion is employed on mixed shifts to transform the

equation to a singularly perturbed differential equation. A three term recurrence relation is

obtained by implementing exponential B-spline method. The approximate solution of the

eqguation is obtained by using invariant embedded algorithm. The convergence analysis of the

proposed method is discussed. The results are compared with the available literature and we

observe better results.

Keywords: Exponential B-spline, Mixed shift, Invariant embedded algorithm, Tridiagonal
system, Boundary layer.
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Real-Time Modelling and Simulationof Engineering Systems
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Simulation tools have been instrumental in improving engineering systems since the mid-
twentieth century, evolving alongside advancementzomputing technology. Recently,
computing power has surged, delivering better performance at lower Agsts.result,
simulation tools have seen significant performance improvements while becoming more
affordable. Today, even researchers and engineers outside of major corporations can access
these powerful tools. This presentation will discuss the latest developments timeeal-
modelling and validation.

Keywords: Engineering Systems, Real-Time, Simulation tools

Stability and Bifurcations in Fractional Order Generalized
Logistic Map
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Difference equations are the dynamical systems involving distimeevariable.In this

work, we consider the fractional order generalized logistic map(GLM) x(t) = x(0) + 1 I'(a) Xt

FITt—j+a)T(t—j+ 1) (f(x(G — 1)) — x(G — 1)). where f(x) = 4pux(1—x) 1+4(n2-1)x(1—x) ,

0<a<1andp € R. We provide the stability conditions for various values of fractional order

a. The bifurcation analysis will be provided with the parameter pn. We also search for the

chaotic behavior.

Keywords: Fractional Order Difference Operators; Logistic Map; Stability; Bifurcations;
Chaos

2020AMS Subject Classification 26A33; 39A28; 39A30; 39A33.

79


mailto:ksdiddi@iiitsonepat.ac.in
mailto:22mmpa01@uohyd.ac.in

With Best Compliments from

@syrencloud

Syren Technologies Pvt. Ltd.
Hyderabad

With an unrivaled mastery in the realm of supply chain
consulting, Syren effortlessly unravels the complexities of
logistics, enabling businesses 1o achieve seamless
operations. Our expert team navigates the intricate web of
supply chains, harmonizing efficiency and cost-effectiveness
that sets our clients apart from the competition.From strategic
sourcing to agile Inventory management, we empower
businesses with the tools and strategies to optimize their
processes, unlocking a world of unparalleled success in supply
chain management.”

9
<

ol

e




Books written by
Prof. V. Lakshmikantham




International Journal of Education and Science Research Review

!IESM E-ISSN 2348-6457
: Volume-10, Issue-4 July-August-2023 P-ISSN 2349-1817
WWW.ijesrr.org editett@ijesrr.org

MORPHOLOGICAL STUDY OF MAMESTRA
BRASSICAE(CABBAGE MOTH) A SERIOUS PEST ON
BRASSICAE ALERACAE

Pawar Ganeshand Patil S. B.
1. MGV’s LVH College, Panchwati Nashik
2. MSG Arts, Science and Commerce college, Malegaon. Nashik
*Corresponding author email ID. Ganeshvpawar9@gmail.com

ABSTRACT

This research covers the polyphagous pests known as the cabbage moth (Mamestra brassicae) and the bri
brown-eyes moth (Mamestra oleracea), which have not been thoroughly examined in Slovenia up until now.
more widespread cabbage moth predominately feeds on Brassica plants, especially cabbages whe
caterpillars can cause significant damage. The morphology, distribution, and monitoring techniques for
populations, as well as the management of these populations, are all topics that are covered in this study
use of chemical insecticides is a significant component of the strategy for preventing these two pests
damaging vegetable crops. When it comes to controlling pest populations, natural predators and parasitois
well as other agrotechnical measures, can play a substantial influence in population reduction. Even during
of peak pest activity, farmers may still be able to harvest food that is nutritious and of good ifjtiaiyy
combine several tactics.

Keywords: cabbage moth, Mamestra brassicae, bright-line breygsmoth,
INTRODUCTION

The cabbage moth (Mamestra brassicae [L.]) and the bright-line brown-eyes moth (Mamesinhibaca
oleracea [L.]) are both classified as members of the Noctuidae family, which includes owlet moths
underwings, as well as the Lepidoptera order, which includes butterflies, moths, and skippers. The aboveq
parts of plants are consumed by the larvae of both pests during the night and the early morning houtar€ater
spend their days tucked away in the shade of leaves and other above-ground plant components that are |
close to the surface of the soil. On horticultural plants, the damage to the leaves and flowers is the |
noticeable, but there may also be damage to the fruits. Although the bright-line brown-eyes moth favors fee
on tomato and lettuce, the cabbage moth is commonly regarded as one of the most severe pesiffehat car
Brassica plants. Caterpillars of both sorts can occasionally cause extensive harm to tobacco plants. Cater
feed on the leaves of tobacco plants. According to Sannino (2005), infestations are more prevalent in res
that do not make use of herbicides or that deliberately stimulate the growth of weeds. In recent years, Slo
has seen a period of rainy and mild summers, which has coincided with an increase in the number of catery
belonging to the genus Mamestra. Between the years 2008 and 2009, pheromone traps were installed i
distinct locations with the purpose of gaining additional knowledge regarding the bioeconomics &
representative ratio of the two species. The results of male captures will be used in the preparaticormftheir
plan. The current research presents both pest species and procedures for their monitoring and managems
potential outbreak in the near future occurs, and the results of male captures will be used in this preparatio

THE CABBAGEWORM
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Morphology

The forewings are brown with white dots and streaks, and the stigma is white with a broken subterminal
Additionally, the subterminal line of the stigma is broken. The back wings have a dull gray color, aret they
darker as they move closer to the tips. This particular species' wing span can range anywhere from 34 mm
mm in length. To be more specific, a diagnostic spur that is located on the tibia of the foreleg (Pollini, 2006

Figure 2: The several stages of the cabbage moth's caterpillar (Mamestra brassicae [L.])

Eggs have a form that is slightly oblong and are ridged all the way along their length. Thefcém@erellow

of the egg has a patch that is a rusty brown color. Eggs typically have a diameter of 1.2 millimeteragm a

A caterpillar in its first instar will have the appearance of a yellow-green body withdbre®f legs on the
thorax, a pair of appendages (anal prolegs) at the posterior end, and one to four sets of abdominal prole
between. The heads of the first five instar caterpillars are coppery, and their abdomens aremalighgeee
white stripe that continues above the stigmata. These caterpillars are in the first five instars. The dorsal si
the sixth-instar caterpillar, which is 40 millimeters in length, is colored brown, and the ventral side is colo
yellow. The color of the skull, which was coppery before, has not changed (Figure 2). AccorBwltinio
(2006), the pupae are 20 millimeters in length and have a rusty brown appearance.

Dispersion and harm

According to Pollini (2006), the cabbage moth can be found over much of Europe as well aghksiasIbest

on the leaves of sugar beets, tobacco plants, sunflowers, and cereals, among other plants and edibles.
vegetables and fruits, such as spinach, tomatoes, potatoes, mangolds, lettuce, and peppers, are harmed
According to studies conducted by Metspalu et al. (2004), the leaves of white cabbage (Brassica ah@cea c
capitata var. alba) and red cabbage (Brassica oleracea var. capitata var. rubrayeselikely food source for
the larvae of the aforementioned pest. Borecole, also known as Brassica oleracea convar. aceyatedbica,

is only second to cabbage in terms of its susceptibility to damage caused by caterpillars. On the other |
oilseed rape, also known as Brassica napus L. subsp. napus, is the Brassica plant that caterpillars at
interested in.

According to Shimizu and Yagi (1983), insects modify the amount of time that passes between meals as w
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the quantity of food that they consume dependent on these criteria. According to Ulland (2007), plants emit 1
than a thousand distinct substances into the surrounding environment in an effort to entice other forms of
The presence of volatile components can have both direct and indirect impacts on organisms, with the
having an important part to play in the process of drawing natural predators of pests.

The effects of the cabbage moth's toxicity on peach fruits are examined by Sannino and Espinoaa (1£1D8)
as by Pollini (2006). According to Corvi and Nardi (1998), caterpillars can induce round bores in frtitegnce
have reached the lower branches of the tree. Laboratory research carried out by Sannino and(E3@#)oza
revealed that moths also fed on meadow plants like ribwort plantain (Plantago lanceolata L.) and com
sowthistle (Sonchus oleraceus L.). Both of these species are classified as ribwort plantains. Caterpillar
nocturnal eaters that inflict the most harm in the fall due to the fact that their primary diet consists of the le:
of vegetables.

According to Pelosini (1999), caterpillars not only inflict material damage to crops but also lower crgp qua
by excreting on blooms and leaves of plants that they feed on. According to research published in 1998 by (
and Nardi, pathogenic fungus and bacteria can move from sick plants to other plants.

Figure 1: Left: Mamestra caterpillar damage to outer leaves of cabbage plant; right: caterpillar damage
to cabbage head

The Brown-Eyed Blinker Moth (Mamestra/Lacanobia oleracea [L.])
Morphology

The forewings are brown and spotted, and they have a white stigma that is edged with white and a v
subterminal line that is broken. Between 30 and 50 millimeters is the length of the forewings wlaea thiby
stretched. On each wing there is a yellow speck in the middle of a brown area. Wings that have a grayish f
them. The hue of the thorax and the abdomen is similar to that of a light brown. According to INRA (20C
there is no hook at the end of the tibia where it meets the fibula.

Eggs laid by the brilliant-line brown-eyes moth have a brilliant green hue, hemisphericadenaha laid in a
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manner that is flatter than normal. They measure exactly 0.7 millimeters in length. Caterpillars areeedark g
color with a brown head and lines that are bright yellowish white and run across their body. As the larvae
closer to becoming pupae, the stripes on their bodies become less obvious. They only reacloa3dgntfih
mm once they have reached their full maturity (INRA, 2008). After five stages of development, tistagapa
takes place. The caterpillar larvae typically gather close to the egg mass in order to consume their food.
older caterpillars migrate from plant to plant, which contributes to the species's distribution. Caterpillars f
intensively for a period ranging from 10 to 18 days before tunneling underground to pupate. They have 16
legs and two sets of artificial ones in total. The pupa begins its life as a yellowish green tint, eventualiynsansft
into a dark brown color, and grows to be between 16 and 19 mm in length. Pupation takes place in a s
cocoon that is buried two to six centimeters below the surface of the soil. The entirety of the developmental ¢
takes place over the period of a month.

Distribution and damage

The Bright-line brown-eyes moth can be found across the continents of Europe, Asia, and North Africa ir
natural habitat. This polyphagous beetle may feed on vegetables such as tomato, lettuce, cabbagetrolet and
celery, and mangold. Other probable food sources include celery. In addition to eating trees like the willow
the elm, it also consumes crops such as soybeans, tobacco, sugar beets, and a number of other types ¢
According to Pollini (2006), apple and peach trees are the most common types of trees thakedeogtisests.

When caterpillars are young, they only do minor harm to the underside of leaves; nevertheless, by the time
have reached their full size, they are able to consume the entire leaf. In large orchards, particulénbt these
fewer insecticides, caterpillars can be a problem for other fruit trees as well, including apples aed pea
(Pollini, 2006). Caterpillars can cause harm to other fruit trees.

Bionomics

The second half of April is when butterflies first emerge, and they will continue to fly throughout Maynand J
Butterflies are most active at night. In the same manner as cabbage moth females, bright-lieyé&sawoth
females deposit their eggs on the undersides of leaves in clusters ranging from 200 to 800 in number.
development of an embryo is finished between 5 and 10 days after it was first fertilized. Caterpillamargae e
from their nests in groups at first, but they eventually become more independent. Once their developme
complete, caterpillars go into a stage called the pupation stage, which takes place 10 cm underground
second-generation adults take to the skies beginning at the end of July and continuing until the keginnir
August. They continued to fly frequently throughout the entire month of September and into the early par
October. According to Vacchi and Cioni (2006), the second generation of caterpillars reaches maturity arc
the second part of October and then enters a condition of hibernation in order to survive the winter.

GENUS MOTH WATCHING Mamestra

Controlling moths (family Noctuidae) typically involves the use of chemical insecticides. When plantdade tree
early, while caterpillars are still young and feeding just on the outer leaves, and atl&&gtdi@ent of the leaf
area has been injured, the treatment is more acceptable and effective. When treating plants tlesitinawebe

it is easiest to do it in the evenings and mornings, when caterpillars are most active.

For insecticides to be effective against cabbage moth larvae, their length must be less than 12 millimeters
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time of application. Caterpillars that have matured and grown in size have improved camouflage capabili
allowing them to avoid being killed by insecticides. The rosette-like form of iceberg salad is an excell
illustration of this point because it offers protection from the bright-line brown-eyes moth.

Because the growth of cabbage moth and bright-line brown-eyes moth larvae is mostly dependent or
temperature of their surrounding environment, it is difficult to correctly forecast the time of treatment that v
be required for a particular location. For this reason, it is absolutely necessary aockespeye on the cyclical
changes that occur within butterfly populations. There is a wide range of options available for monitoring
activities of adults. Pheromone traps are a tried-and-true method of detection that has proven to héd.succe
We are able to lure males with this method while simultaneously discouraging them from mating. With
assistance of the trap, one is able to determine when the optimal moment is to spray insecticides. Accordi
Pop et al. (1999), the addition of ethers to pheromone traps, which are utilized to control and monitgr butt:
populations, causes the traps to become more efficient while simultaneously lowering their associated c
Pheromone traps are helpful for following the population trend of a pest, but evaluating the degree of the dal
caused by it requires knowledge of oviposition and relevant egg development (Corvi and Nardi, 19
Pheromone traps are a valuable tool for tracking the population trend of a pest.

Insect light traps that contain mercury lamps with a wavelength of up to 400 nm can be used to monitor rr
and their movements. Similar traps, on the other hand, are used in studies of environmental abundance for ¢
variety of potentially harmful, useful, and neutral species (Dodok, 2003). This is due to the fact that these t
do not exhibit selectivity. Johansen (1996) developed a mathematical model to anticipate the prevalence ¢
cabbage moth in Norway by factoring in the average daily temperature in that cohetdata for the model
came from an experiment that took place over the course of three years and involved the use of pheromone
to count butterflies.

The amount of cabbage and bright-line brown-eyes moths that are consumed by butterflies is probably mir
when weighed against the potential damage that can be caused by caterpillars. According ¢o&Z€20p8),
this could be due to the fact that the bugs in question are omnivores.

CONTROL
Chemical control

There is still a significant amount of use for organic phosphorus esters in the prevention of leaf moths. Accor
to Pelosini (1999), some examples of active compounds that belong into this group are acephate, chlorine pi
methil, and phenitrotion. Pyrethroids (cypermethrin, deltamethrin, lambda-cyhalothrin, beta- cyfluthrin, &
tefluthrin) are another method that can be used to reach the desired level of effectiveness imatins kte
order to battle cabbage moth, Slovenia has authorized the use of products from the pyrethroid family, a prc
based on pyrethrin, a substance that is chemically similar to oxadiazine, and a product from the in
development inhibitors (IRI) family. All of these products can be found in Slovenia. Fastac 10% SC (al
cypermethrin) and Karate Zeon 5 CS (lambda-cyhalothrin) are the pyrethroids that are afprasedin
Slovenia. No other insecticides now available on the market are effective enough to remove the bright
brown-eyes moth.

Pyrethrin, which is sold under the brand name Spruzit powder, and indoxacarb, which is sold under the
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name Steward, are two other medications that are utilized for the control of cabbage moths. The active comp
known as indoxacarb can be found in the advanced oxadiazines. Insecticides that belong to the cla
oxadiazines are able to block the sodium channels that are found in nerve fibers. Insects are rendéied inc:
of eating, continue to remain paralyzed, and ultimately perish. Product Steward is compatible with |
production and works well with it.

According to Corvi and Nardi (1998), chitinase inhibitors are safe for human consumption because it is hig
improbable that they will cause any harm to people. According to Pelosini (1999), active chemicals that inl
the growth of insects fall under the category of growth inhibitors. These compounds include teflubenzul
esaflumuron, and lufenuron. This final one is a legitimate part of a Match 050 EC that was manufacture
Slovenia, and it displays the registration number on its surface.

If caterpillars are found on the ground at any point of their life cycle, Corvi and Nardi (E2@8)mend treating
the area with pyretroids or carbamates in order to eradicate the pests. Both categories of pesticide
neurotoxins, which means they kill insects either by direct contact or by entering their digestive systems.
authors advocate the use of organic phosphorus esters, which function through the respiratory system, f
management of additional plant pest species. These esters may be found at most health food stores.

When it comes to controlling cabbage moths on cauliflower (Brassica oleracea var. botrytis), Corvidand N
(1998) recommend using a combination of synthetic insecticides (pyretroids, carbamates, organic phospl
esters, and growth regulators) and at least spraying with microbiological products based on Bacillus thuringie
var. kurstaki in the fall.

Crop protection with natural products

Alongside the use of chemical insecticides, more and more integrated and biological farrcilngere
turning to the use of insecticides that come from natural sources (Gengotti in Censi, 2004). It has been f
that the bacteria Baccilus thuringiensis var. kurstaki, which produces naturally occurring moleculevéngt are
similar to those found in chemical pesticides, can successfully take their place. In addition, the results of se
tests demonstrated that azadirachtin, rotenone, and natural pyrethrin were successful in warding off cat
moths and bright-line brown-eyes moths.

The seeds of the tropical plant Azadirachta indica A. Juss. contain a natural insecticide that is effective ag
a wide variety of pests. One of its defining characteristics is that it has a low risk of poisoning to animals
systemic effects are brought about due to the fact that it is taken up by the plant's roots and leaves. After tl
is transported to various locations throughout the facility. Although it has a wide range of efficacy, azadirac
does not kill insects immediately; rather, it interrupts the normal life-cycle activities of insects to thiagdoint
they are unable to absorb food, reproduce, or transition into a new stage of life. This results inttheir de
According to research published by Gengotti and Censi (2004), the azadirachtin medicines are intende
preventative therapies and have a short withholding time.

Bacillus thuringiensis is an example of an aerobic bacteria that produces a toxin. This toxin does not beg
exercise its toxic effects until it has been consumed by the creature that is its targetlaatdrgilhave been
fed on parts of treated plants may cease eating and die of starvation in just a few short daysvfetheen
exposed to the treatment. There are four subspecies of the bacterium: kurstaki, aizawai, tenebrionis
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israelensis. The kurstaki and aizawai subspecies are useful for controlling Lepidoptera larvae, and the teneb
and israelensis subspecies are excellent insecticides against pests in the Coleoptera and Diptera
respectively. Products containing the active component Bacillus thuringiensis var. kurstaki have theveenefit
other products used against cabbage moth and bright-line brown-eyes moth in that they are not harmt
vertebrates and do not kill beneficial insects. Because of leaching and photolability, it is neceggaythe a
insecticide in question on a consistent basis through spraying.

Pyrethrins are produced by the maceration of the flowers of the plant Chrysanthemum cinerariaefolium Vis.,
these pyrethrins are safe for mammalian consumption. Because they are not selective and have a loee persi
on plants, even though their control spectrum is broad, pests are able to quickly reappear after beiteglelimi
(Gengotti in Censi, 2004). To make products last longer on the shelf, man-made and naturally occut
compounds like piperonil butoxide (PBO), for example, are frequently used.

The tropical legume known as Derris elliptica (Wallich) Benth is the source of the chemical known as rotenc
When employed as insecticides, the chemical that was just mentioned is exceedingly harmful to mamma
well as insects that feed on other insects. According to one study (Gengotti in Censi, 2004), it has angithhol
period that is longer than that of the majority of pesticides (up to 10 days), and it is effective against harr
organisms in a short amount of time.

CONCLUSIONS

There are two common instances of owlet moths (Noctuidae) that can cause severe damage to aok croj
vegetable gardens. These insects are called the cabbage moth and the bright-line brown-eyspentittelye

Natural products that are less detrimental to the environment are utilized in addition to chemical insecticide
order to reduce the amount of damage caused by these pests. When it comes to cultivating vegetaities soil
Is a vital component to think about in addition to the research and development of new insecticides. Exan
of the latter include deep fall cultivation with the intention of killing overwintering pupae, as well as the use
interseeding, intercropping, and cover crops. Alongside the aforementioned strategies, an increased emph
placed on natural enemies of the species that are considered pests. They are dangerous and will annihilat
eggs and larvae in their entirety. Because of the high expectations placed on thely, dfigiacusage in

hydroponics agriculture, particularly in greenhouses, is strongly encouraged. Parasitoid mottes sucl
Trichogramma evanescens have the potential to significantly improve future plant protection efforts while :
lowering the negative influence that humans have on the environment. It is necessary for us to commit a gt
amount of resources to hunting for species belonging to the genus Trichogramma on the déBirgnia

because we do not currently know anything about the prevalence of species belonging to this genus there.
their domestic status has been determined, they might be able to be incorporated into food production syst
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ABSTRACT

According to the general appearance and macroscopic observations of ovary, oocyte diameter ad histology
of ovarian tissues four different stages of ovarian development were found viz., Inmature, Maturing, Mature
and Spent. The distinction of different stages of the oocyte depends upon their cytoplasmic content, changes
in the nucleus and size of the oocytes which can be classified as, Oogonia which are small spherical cell
with round nuclei which lack stainable yolk material. The average cell diameter was (24.02 n), nuclear
diameter (17.4 1) and cell volume (7416.955 p1). Pre-vitellogenic oocytes - These oocytes increase in volume
and acquire a large amount of basophilic cytoplasm with devoid of yolk material. Oocytes measures (38.16
1), (24.48) and (29080.61 p) in cell diameter, nuclear diameter and cell volume respectively. Vitellogenic
oocytes - The oocytes enter a synthetic phase resulting in the formation of yolk. The appearance of follicle
cells is noticed in these oocytes. The nucleus, nucleolus, ooplasm and follicular cells undergo marked changes
in their cytology viz., Vitellogenic-I oocytes which measured (60.24 1), (11.28 1) and (114401.9 p) in cell
diameter, nuclear diameter and cell volume respectively. Vitellogenic-II oocytes measures about (94.51 1),
(34.32 1), (216482.13 p) in cell diameter, nuclear diameter and cell volume respectively. Vitellogenic-III
oocytes measures about (156.96 1), (27.84 1), (2023696.3 11) in cell diameter, nuclear diameter and cell volume
respectively. Whereas, degenerating oocytes are almost of the same size as tertiary vitellogenic oocytes and
can be located by disintegration of the nucleus and appearance of vacuoles.

Key words: Ovarian maturation, Histology, Ovarian colour, Macrobrachium rosenbergii.

Introduction

In marine and freshwater invertebrates, the annual
reproductive cycle may be assessed by various
methods like observations of spawning, percentage
of ovigerous female against time and presence of
ripe gametes in gonad, occurrence of larvae in the
plankton etc. Three standard methods for determi-
nation of the reproductive cycle in crustacean deca-
pods were used; gonadosomatic index (GSI), oocyte
diameter and proportion of ovigerous females.

Analysis of the histological sections of each ovary
determined the morphological characteristics, size
and frequency of different oocyte types and the ob-
servation of visual features coupled with histologi-
cal characteristic was found to represent a reliable
procedure to evaluate the ovarian maturation
(Peixoto et al., 2003; Lin Wang et al., 2020). The mor-
phological aspects of the gonads and germ cells
used by most workers to determine the stage of
sexual maturity, especially in the more economically
important crustacean species. Visual observation of
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females, like shape and color of their ovaries, has
been routinely used to assess the phase of matura-
tion of penaeids. In captivity, exact identification of
ovarian development is essential in order to avoid
excessive handling stress and waste of fertile
spawns into the tanks (Browdy, 1992). Histological
analysis has been widely used to describe ovarian
maturation stages of penaeids but there is lack of
information showing its relationship with visual
changes during ovarian development (Tan Fermin
and Pudadera, 1989; Quinitio et al., 1993). The clas-
sification of gonadal stages vary from author to au-
thor. In penaied shrimp, Tan Fermin and Pudadera
(1989) have recognized three to eight stages. First
and the last stages are generally termed “immature
and spent” (out spawn). The intermediate phases
are variously named development, inactive, pre-
maturation, near mature, maturing, active and ma-
ture. Peixoto et al., (2003) reported the description of
the ovarian development of F. paulensis connecting
histological sections and photographic features us-
ing a chromatic scale. The knowledge of reproduc-
tive biology, reproductive cycle, ovarian maturity
stages and the timing of breeding, are required for
both marine and freshwater commercially impor-
tant crustaceans is used in the stock assessment, de-
veloping, and evaluating strategies for fisheries
management. The present study describes the ova-
rian development stages of freshwater female
prawn, M. rosenbergii through the combined obser-
vations of histological and visual characteristics.

Materials and Methods

Freshwater prawns, M. rosenbergii were collected
monthly from the “Girna Dam”, Tq. Malegaon Dist.
Nasik, Maharashtra State, for period of two consecu-
tive years. Collected animals were brought in the
laboratory in the first week of every month on fixed
date and time to avoid fluctuations if any. Other
parameters like temperature, pH, salinity, and pho-
toperiod etc. were not considered. From the collec-
tion, only healthy female prawns were selected and
immediately sacrificed to record the
histomorphological observations of ovary. For his-
tological studies of ovaries were dissected out and
fixed in bouin’s fluid. After 24hrs fixation, the tis-
sues were kept under running tap water with the
help of muslin cloth for removal of bouin’s fluid.
Then tissues were passed through different alcoholic
grades for dehydration, followed by cold impregna-
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tion, hot impregnation and embedded in the paraf-
fin wax (m.p. 58-60 °C). The tissues embedded in the
paraffin wax were trimmed and sectioned at 8p1 and
6u for gonads. Sections of the ovaries were stained
with Delafield’s haematoxylin-eosin stain. Aspects
such as gonad colouration and stages of maturity
were registered by macroscopic observation of the
ovary. The stained sections of ovary were observed
under microscope at different magnifications for his-
tological studies. Measurements of oocytes were re-
corded with stage occularmicrometer.

Results and Discussion

In crustaceans, the ovarian maturation assessed by
various methods like observations of spawning, the
percentage of ovigerous female against time and
presence of ripe gametes in gonad, occurrence of
larvae in the plankton etc. Three standard methods
for determination of the reproductive cycle in crus-
tacean decapods were used; (1) gonadosomatic in-
dex (GSI), (2) oocyte diameter and (3) proportion of
ovigerous females. Based on the visual changes in
colour, position, and microscopical examination of
ovary four maturity stages were recognized, imma-
ture, maturing, mature and spent. Colour change in
the ovary during maturation is well known for crus-
taceans; mainly for shrimps (Dall et al., 1990).
Sethuramalingum et al., (1982) identified on the ba-
sis of colour of ovary and suggested three stages of
ovarian development (immature, mature and spent)
in Portunus sinipes and in Thalamitachaptali. In
present study the ovarian development were also
grouped in four stages viz., Immature — in this slight
development of the ovaries with slender anterior
and posterior lobes were restricted to the body cav-
ity. Ovaries were white, translucent, and difficult to
distinguish from surrounding muscles, maturing —
in this stage ovaries were grown in volume, showing
light yellow in colour and the organ appears dis-
tended, firm to touch, indicating increase of germ
cells suggesting early stage of vitellogenesis. Mature
—in this stage gonad was fully developed occupying
all available space in the body cavity. It became
more sinuos and extended up to the second abdomi-
nal segment. The colour observed was orange or
reddish. Spent - after ovulation oocytes and other
cells resorbed by the ovaries, the gonads become
flaccide with pigmented areas and empty spaces
internally. At this stage of ovary, colour and size
was more similar like in the immature stage, and the
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gonad of spwaned prawn was newer entirely re-
stored to the condition of original maturity. In the
present study histological studies showed that the
ovarian wall in M. rosenbergii is covered with two
membranes, an outer most epithelial layer and inner
layer of germinative epithelium (Fig. 2). The ovarian
wall is continuous with ovarian stroma and is
thicker during post spawning period but becomes
thin at maturing and mature stages of the ovary. A
germinal zone is restricted only to medioventral
portions of the ovarian lobes. This portion is distin-
guished by the presence of compact mass of oogonia
and small oocytes. During primary stages of matu-
ration, the germinal zone consists of oogonia and
pre-vitellogenic oocytes whereas; the developing
oocytes are displaced towards the marginal region
of the ovary (Fig. 3). A few primary or residual oo-
gonia, which occur throughout the year in the ger-
minal zone, divide mitotically shortly after ovula-
tion and give rise to additional oogonia for further
growth of ovary. Oogonia are a small spherical cell
with round nuclei surrounded by a thin rim of
poorly basophilic oocortex, which lacked stainable
yolk material (Fig. 2). Oogonia develop into pre-
vitellogenic oocytes but a few remain undifferenti-
ated (residual oogonia) until the ovulation. The av-
erage cell diameter was (24.02) and nuclear diameter
(17.4) with (7416.955) cell volume (Table 1, Fig. 2). In
pre-vitellogenic oocytes the oocytes increase in vol-
ume and acquire a large amount of basophilic cyto-
plasm with devoid of yolk material. The nucleus
appears vesicular containing peripherically ar-
ranged chromatin clumps and 2-3 nucleoli, which
appear solid and stained black with heamatoxylin.
There is no yolk formation and oocytes measures
(38.16), (24.48) and (29080.61) in cell diameter,
nuclear diameter and cell volume respectively. Cy-
toplasmic volume (21403.23) increased compared
with oogonia (4660.0026) (Table 1, Fig. 3). In

Eco. Env. & Cons. 29 (October Suppl. Issue) : 2023

Fig. 2. Photomicrograph of the ovary showing immature
stage of M. rosenbergii. Haematoxylin- eosin X 100.
VO-I: Vitellogenic oocyte-I PVO: Previtellogenic
oocyte N : Nucleus OG : Oogonia PZ : Proliferat-
ing Zone

Fig. 3. Photomicrograph of the ovary showing maturing
stage of M. rosenbergii. Haematoxylin-eosin X 100.
N: Nucleus, OG: Oogonia, PVO: Previtellogenic
oocyte VO-I: Vitellogenic oocyte-I YM: Yolk mate-
rial

Table 1. Changes in the size of oocytes during oogenesis in M. rosenbergii

Oocyte stage Cell Nuclear Cell Nuclear Cytoplasmic Nucleo-
diameter diameter volume volume volume cytoplasmic
(W) (W) (W)’ ()’ ()’ ratio N/C
Oogonia 24.02 17.4 7416.955 2756.93 4660.0026 0.591616
Previtellogenic 38.16 24.48 29080.61 7677.37 21403.23 0.3587014
Vitellogenic-I 60.24 11.28 114401.9 751.11 113650.79 0.0066
Vitellogenic-II 94.51 34.32 216482.13 21155.34 195326.19 0.1083
Vitellogenic- III 156.96 27.84 2023696.3 11292.39 2012404.01 0.00559

Cell Volume = 4/3nr®, Nuclear Volume = 4/3nr*, Cytoplasmic Volume = Cell Volume - Nuclear Volume
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vitellogenic oocytes the oocytes enter a synthetic
phase resulting in the formation of yolk. The appear-
ance of follicle cells was noticed in these oocytes.
The nucleus, nucleolus, ooplasm and follicular cells
undergo marked changes in their cytology as de-
scribed as; Vitellogenic-I oocytes - Increase in
amount of ooplasm and the appearance of small
yolk droplets in peripheral ooplasm takes place.
Yolk droplets stain purple to black with
haematoxylin. Nucleus is solid central in position.
Thin layer follicular cells, which are small, found
around the oocytes. Increase in oocyte diameter is
accompanied by increase in amount of yolk drop-
lets, which progressively extends towards the peri-
nuclear region (Table 1, Fig. 3). These oocytes mea-
sured (60.24), (11.28), (114401.9), in cell diameter,
nuclear diameter and cell volume respectively.
Nuclear volume and cytoplasmic volume increased
compared with oogonia and pre-vitellogenic oo-
cytes. Vitellogenic-II oocytes - These oocytes are
characterized by the synchronous growth to large
size and the unstainable vacuoles increase in num-
ber. Vacuoles merged with each other and finally
form large unstainable yolk vesicles, initially in mar-
ginal ooplasm. This is followed by the arrival of
small eosinophilic yolk granules in the extra vesicu-
lar ooplasm. The follicular cells are same as in the
primary vitellogenic oocytes. These oocytes measure
about (94.51), (34.32), (216482.13) in cell diameter,
nuclear diameter and cell volume respectively

Fig. 4. Photomicrograph of the ovary showing mature
stage of M. rosenbergii. Haematoxylin-eosin x 100.
DGO: Degenerating oocyte VO-I:Vitellogenic oo-
cyte-I, VO-I I:Vitellogenic oocyte-1I VO-III:
Vitellogenic oocyte-III
FC: Follicular cell YM: Yolk material, YV: Yolk
vesicle
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(Table 1, Fig. 3). Vitellogenic-III oocytes - With fur-
ther growth of oocytes, the amount of yolk globules
increases. Yolk droplets are absent because of their
alteration into yolk vesicles. Ooplasm thus becomes
entirely acidophilic. Yolk globules occupy most of
ooplasm including the perinuclear region. Follicle
cells appears in round to oval with spindle shapes
nuclei. These oocytes measure about (156.96),
(27.84), (2023696.3) in cell diameter, nuclear diam-
eter and cell volume respectively. Highest nuclear
volume and cytoplasmic volume observed for
vitellogenic-III oocytes with rest of stages of oocytes
(Table 1, Fig. 4). Degenerating oocytes - In M.
rosenbergii, the process of degeneration (oosorption
or resorbtion) may be simultaneous with oocyte
growth. The gathering and competition among the
oocytes rendered some of them in a degenerating
stage. During favorable conditions, the mature oo-
cytes undergo ovulation. Degenerating oocytes are
almost of the same size as tertiary vitellogenic oo-
cytes and can be located by disintegration of the
nucleus and appearance of vacuoles. The degenerat-
ing ova are surrounded by nutritive phagocytes and
some of them enter in to the ova (Fig. 5). Ovarian
maturation of several species has been described
according to the external appearance of the ovary
(King, 1948; Crocos and Kerr, 1983; Pexioto et al.,
2003). Ovarian size and colours were related to his-
tological changes in Callinectes sapidus and Geryon
quinquedens (Sigana, 2002). Pillay and Ono (1978)
grouped the developing ovaries of grapsid crabs
based on colour and size of the ovaries. The results

Fig. 5. Photomicrograph showing spent stage of the
ovary. Haematoxylin-eosin x 100.

DGO : Degenerating oocyte VO-I : Vitellogenic oocyte-I
OT : Ovarian tissue V : Vesicle OG: Oogonia , OW
: Ovarian wall
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from histological study of ovarian tissue showed
that changes in colour and shape of the ovaries
match very well with development of oocytes. The
classification of the ovarian maturation stages using
the colour scale and histological analysis described
here may be used practically for the management of
M. rosenbergii female maturation in captivity.
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ARTICLE INFO ABSTRACT

Keywords:
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IBD
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Prebiotics and probiotics

Environmental toxins have the potential to disrupt the animal gut microbiome (AGM), which can lead to various
gut-associated diseases such as inflammatory bowel disease (IBD) and colorectal cancer. In this review, we
provide an overview of environmental toxins, their sources, and exposure routes. We also discuss the importance
of AGM in maintaining human health and the effects of environmental toxins on AGM, including dysbiosis, al-
terations in diversity, and microbial metabolism. We present evidence linking environmental toxins exposure to
gut-associated diseases and mechanisms by which environmental toxins affect AGM. We also highlight factors
that influence the effects of environmental toxins on AGM, such as dose, duration, and individual susceptibility.
Finally, we discuss strategies to mitigate the effects of environmental toxins on AGM, including prebiotics,
probiotics, and dietary interventions, as well as regulatory aspects of environmental toxins, including safety
thresholds, exposure limits, and risk assessment. We conclude by discussing future research directions and the
potential for personalized approaches, targeted detoxification, and ecological restoration of AGM to prevent and
treat gut-associated diseases.

Introduction

Environmental toxins are substances that are harmful to living or-
ganisms and their surrounding environment. These toxins can be found
naturally in the environment, or they can be man-made chemicals that
are introduced into the environment through various sources (Nalage
et al., 2023; Patil et al., 2023c). Some examples of natural sources of
environmental toxins include volcanic eruptions, wildfires, and certain
plant and animal species that produce toxic substances. Anthropogenic
sources of environmental toxins can include industrial pollution, agri-
cultural runoff, transportation emissions, and household chemicals
(Landrigan & Landrigan, 2018).

Exposure to environmental toxins (Fig. 1) can occur through various
routes, including inhalation, ingestion, and skin contact. Inhalation of
toxins can occur through breathing in polluted air, while ingestion can
occur through contaminated food and water. Skin contact can occur

Abbreviations: AGM, animal gut microbiome; IBD, inflammatory bowel disease.
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E-mail address: dineshnalage@gmail.com (D. Nalage).
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through direct contact with toxic substances, such as handling chemicals
without proper protective equipment. It is important to note that
exposure to environmental toxins can have negative effects on human
health, including the disruption of AGM. As such, it is important to be
aware of potential sources of environmental toxins and take steps to
minimize exposure in order to protect human health and the environ-
ment (Patil et al., 2023b; Rovira et al., 2015).

AGM and human health

AGM is an ecosystem of microorganisms, including bacteria, viruses,
fungi, and other microbes, that live within the gastrointestinal tract of
humans and animals (Patil et al., 2023a). This complex ecosystem plays
a crucial role in maintaining human health and well-being. AGM is
involved in various physiological processes, including digestion,
nutrient absorption, and immune system function. It also plays role in
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the development and maturation of the immune system, helping to
shape immune responses and protect against infections (Sontakke et al.,
2022).

In addition, AGM is involved in the production of important meta-
bolic compounds, including short-chain fatty acids and vitamins such as
vitamin K and B vitamins (Nalage et al., 2022). These compounds have a
wide range of functions in the body, including energy metabolism,
hormone regulation, and DNA synthesis. The composition of AGM can
vary widely between individuals, influenced by factors such as diet, age,
genetics, and environmental exposures. A diverse and balanced AGM is
thought to be important for maintaining optimal health, while disrup-
tions in the microbiome, such as dysbiosis, have been linked to a range of
diseases, including IBD, obesity, and metabolic disorders. In general,
AGM is a sophisticated and significant ecosystem that is essential to
preserving human health and wellbeing. To create methods to
encourage and preserve a healthy biome, it is crucial to comprehend its
makeup and functions (Rodriguez et al., 2015).

Environmental exposures

Environmental exposure to various xenobiotics such as heavy metals,
pesticides, and food additives can induce gut microbiome toxicity and
contribute to the development or exacerbation of human diseases. This
toxicity can occur through direct or indirect impacts on the gut bacteria,
resulting in altered microbial diversity and metabolism. The selection of
resistant bacteria upon exposure to certain xenobiotics can lead to an
unbalanced gut ecosystem. Representative xenobiotics such as antibi-
otics, heavy metals, pesticides, and artificial sweeteners are highlighted
for their significant functional alterations on the gut microbiome.
However, the mechanistic basis underlying these effects remains un-
clear. Here, we reviewed effects of environmental chemical exposure on
the gut microbiome, specifically focusing on the influence of bisphenols,
phthalates, heavy metals, and pesticides (Fig. 2).
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Bisphenols

Bisphenols, including Bisphenol A (BPA), have been thoroughly
examined for their impact on the gut microbiome. Exposure to bisphe-
nols can result in changes in microbial diversity, shifts in bacterial
abundance, and dysbiosis. Moreover, bisphenols have the potential to
disrupt essential microbial metabolic processes, potentially affecting
nutrient absorption, immune function, and gut barrier integrity
(Table 1) (Chen et al., 2018a; DeLuca et al., 2018; Diamante et al., 2021;
Feng et al., 2020; Javurek et al., 2016; Kaur et al., 2020; Malaisé et al.,
2017; Reddivari et al., 2017).

Phthalates

Phthalates, commonly found in plastics and consumer products, are
associated with disturbances in the gut microbiome. Studies suggest that
exposure to phthalates can lead to shifts in microbial composition and
diversity, alongside alterations in microbial gene expression. These
changes may contribute to adverse health outcomes, including meta-
bolic disorders and immune dysregulation (Table 2) (Buerger et al.,
2020; Fu et al., 2021; Hu et al., 2016; Kolb et al., 2019; Lei et al., 2019;
Wang et al., 2019; Xiong et al., 2020; Yang et al., 2019).

Heavy metals

Environmental contaminants like lead, mercury, and arsenic, known
as heavy metals, have detrimental effects on human health. Recent ev-
idence suggests that heavy metal exposure can impact the gut micro-
biome. Heavy metals can alter microbial diversity, potentially leading to
dysbiosis. These changes may contribute to the development of gastro-
intestinal disorders and systemic health issues. (Table 3)(Chen et al.,
2018b; Dechartres et al., 2019; Fang et al., 2018; Gao et al., 2017, 2019;
Jin et al., 2017, 2018; Rouzé et al., 2019).
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Fig. 2. Impact of environmental chemicals on AGM.

Pesticides

Pesticides, commonly utilized in agriculture to manage pests and
enhance crop yield, have been associated with disruptions in the gut
microbiome. Exposure to pesticides can result in alterations in microbial
composition, changes in microbial gene expression, and disturbances in
microbial metabolic processes. These disturbances may lead to adverse
health effects, including gastrointestinal disorders and immune system
dysregulation. (Table 4) (Breton et al., 2013; Chang et al., 2019; Dheer
et al., 2015; Gaulke et al., 2018; Liu et al., 2019; Ruan et al., 2019; Wu
et al., 2019; Zhang et al., 2015).

Impact of environmental toxins on AGM

Environmental toxins can have significant effects on AGM, leading to
dysbiosis, alterations in microbial diversity, and changes in microbial
metabolism (Chiu et al., 2020).

Dysbiosis refers to an imbalance in the composition of the gut
microbiome, which can lead to changes in the microbial community’s
function and behavior. Exposure to environmental toxins can lead to
changes in AGM by altering the microbial populations, leading to a
reduction in beneficial bacteria and an increase in harmful bacteria. This
shift can result in alterations in the microbial metabolism, including the
production of short-chain fatty acids, amino acids, and other compounds
that are important for human health (Fan et al., 2021).

In addition to changes in the microbial populations, environmental
toxins can also impact the diversity of AGM. Studies have shown that
exposure to certain toxins, such as heavy metals and pesticides, can
reduce microbial diversity, leading to a less resilient microbial

community that is less able to protect against disease and infection.
Environmental contaminants can also interfere with AGM’s metabolic
activities, changing how key substances like SCFAs and other metabo-
lites that are crucial for sustaining gut health are produced. AGM can be
significantly impacted by contact with environmental contaminants,
which can result in dysbiosis, changes to the microbial community, and
adjustments to the microbial metabolism. These modifications may have
negative effects on human health, raising the risk of infection and
illness. To create plans to safeguard and maintain a healthy microbiome,
it is essential to comprehend the mechanisms through which environ-
mental contaminants affect the gut microbiota (Chiu et al., 2020).

Evidence linking environmental toxins exposure to gut-associated diseases
Exposure to environmental toxins has been linked to the develop-
ment of several gut-associated diseases, including IBD, colorectal can-
cer, and other gastrointestinal disorders. There is a growing body of
evidence that suggests that exposure to environmental toxins can in-
crease the risk of these diseases and contribute to their development.
Crohn’s disease and ulcerative colitis are two examples of the chronic
inflammatory gastrointestinal disorders known IBD (Vasefi et al., 2020).
Studies have shown that exposure to environmental toxins, such as
heavy metals and pesticides, can contribute to the development of IBD.
For example, exposure to arsenic has been linked to an increased risk of
developing ulcerative colitis, while exposure to pesticides has been
associated with an increased risk of developing Crohn’s disease (Panico
etal., 2022). Colorectal cancer is another gut-associated disease that has
been linked to environmental toxin exposure. Environmental toxins,
such as polycyclic aromatic hydrocarbons and dioxins, have been shown
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Table 1

Effect of Bisphenols on AGM (t- increase in abundance; ‘ decrease in
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Table 2
Effect of Phthalates on AGMt(- increase in abundance; l decrease in

abundance) abundance)

BPA Phthalates

Effect on Animals Gut / Health Dose Studied Animal  References Effect on Animals Gut /  Dose Studied Animal model References

model Health

1. tBacteroides, Prevotellaceae, 50 g/kg California Javurek 3. lFirmicutes (Bacilliy  0.1735, Sprague Dawley rats Hu et al.

Erysipelotrichaceae, feed mice et al. (2016) in PND 62 0.105, and (2016)

Akkermansia, Weight (Peromyscus Bacteroidetes 0.05 mg/kg/

Methanobrevibacter californicus) (Prevotella), day

Elusimicrobia in PND

2. Increased risk of IBD, colorectal 62

cancer and development of

metabolic disorders 4. tbirth to

1. l Oscillospira and 200 g of Rabbit Reddivari adolescence (PND 62) in
Ruminococcaceae BPA/kg offspring’s et al. (2017) rats modified the gut
2. Reduced levels of SCFA and body microbiota X .
increased weight/ 1. lBiﬁdobacteria, 500 mg/1 Asian carp species Kolb et al.

levels of systemic LPS day Firmicutes and silver X (2019)

1_‘ Bifidobacteria, Firmicutes 50 g/kg C3H/HeN Malaisé Clostridium spp. (Hyl.’ 01.’ hthalmw.hthy S

’ mice et al. (2017) molitrix) and bighead
and Clostridium spp. o 5D - | (Hypophthalmichthys
2. Decrease in faecal . .ec.rease. In faeca Nobilis)
antimicrobial and annmlcrobml. a.nd

lysozyme activity lysozyme activity X )

1. Dominance of Proteobacteria, 0,2and20  Zebra fish Chen et al. 1. tLachnuclasm‘dium 0, 10, or 190 C57B1/6 mice Lei et al.
Actinobacteria and g/l (Danio rerio) (2018a) (in vivo) HM DEHP in (6- to 8-week-old) (2019)
Hyphomicrobium Alistipes, Paenibacillus, c'ecal' contents
2. Decrease in body weight and and Lachnoclostridium (in vitro)
serotonin levels (in vitro cultured cecal

1. Reduced levels of tryptophan 50 pg/kg C57BL/6 mice Deluca et al. microbiota)
and other metabolites that body (2018)
decreased colonic inflammation ~ weight/ 2. lAkkermansiu,

day Odoribacter, and

1. lAkkermansia and 50 ug/kg CD1 mice Feng et al. Clostridium sensu stricto
Proteobacteria t bo‘_jy (2020) (in vivo)

2. Increase in intestinal Ziv:lght/ 3.D ecr'ea.?ed butyrate
permeability, y synthesis in 7-day

endotoxins and inflammatory exposure of 100 uM

cytokines DEHP X

1. Clostridiales, Dehalobacterium, 5 mg/kg California Kaur et al. 3. tFirmicutes; 0or0.05mg/  C57Bl/6 mice (4- Wang
Oscillospira, Ruminococcus, and 50 mice (2020) Intestinimonas, ks MEHP week-old) etal.
Clostridiales and decrease in mg/kg (Peromyscus Holdemanella, W'lth non'-nal (2019)
levels of Odoribacter feed californicus) Coprobacter, and ;thetd cf)r high-

Alphaproteobacteria, weight Parasutterella at diet
Coprococcus, etc. 4.
2. Effect on gut-brain axis ‘Verrucomicrobia;
1. Significant increase in 5 ug/kg/ C57BL/6J Diamante .
. R . s Akkermansia,
Oscillospira, Prevotella, day Mice et al. (2021)
. . Tannerella, and
Lachnospiraceae, Lactobacillus,
Alloprevotella genus
Streptococcus, . :
. 5. induced adipocyte
Dehalobacterium hypertrophy and
2. Effect on oxidative c}}llglesterI:)ly
phosphorylation, PPAR .
. . . overloading,
signalling, fatty acid L.
. deposition, and
metabolism i
transportation
2. l Rothia spp. and Newborns Newborn infants Yang et al.
Bifidobacterium who did not (2019)
longum receive
to be carcinogenic and are known to contribute to the development of 3. decreased intravenous
colorectal cancer (Fan et al., 2021). In addition, exposure to heavy p-diversity, which 1(22[::;';) vs
metals such as cadmium and lead has also been linked to an increased may Chaﬂh’;e 11“1“1“1{1: distress given
. . . . responses in later life
risk of developing colorectal cancer (Vitale & Gutovitz, 2023). Other P intravenous
gastrointestinal disorders, such as irritable bowel syndrome, have also infusions
been linked to environmental toxin exposure. Studies have shown that 1. Presence of Rothia, 20 mg DEHP/  Zebra Fish Buerger
. Adhaeribacter and day (Danio rerio) et al.
exposure to pollutants and toxins, such as benzene and toluene, can lead L o
. X ) Novosphingobium (2020)
to. gastr01ntest1nal symptoms and contribute to the development of IBS 2. Increased obesity
(Jarup, 2003). Overall, the evidence linking environmental toxin due to increased
exposure to gut-associated diseases such as IBD, colorectal cancer, and biosynthesis of
others is growing. It is crucial to better understand the mechanisms by ::isdasturated fatty
which environmental toxins impact gut health and to develop strategies 3. R prevotella 500 mg/1 C57B1/6 mice Xiong
to reduce exposure in order to protect against the development of these Firmicutes and et al.
diseases. aproteobacteria (2020)

(continued on next page)
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Table 2 (continued)

Phthalates
Effect on Animals Gut / Dose
Health

Studied Animal model References

Desulfovibrio,

Sutterella

4.

lVerrucomicrobia,

of
Oscillospira,
Bacteroidetes,
Parabacteroides
Odoribacter,
Akkermansia, and
Helicobacter

3. tFirmicutes,

Bacteroidetes,
Verrucomicrobia,
Turicibacter,
Actinobacteria, and
Epsilonbacteraeota

500 and 1500  Mice
mg/kg body
weight

Fu et al.
(2021)

4. Pathways of tyrosine,
ubiquinone, amino
acids, carbohydrates,
steroids, nucleotides,
tryptophan, etc. were
significantly affected.
Female reproductive
toxicity

Mechanisms and factors influenced by environmental toxins

Both direct and indirect mechanisms can have an impact on the gut
microbiota when environmental toxins are present (Mendes et al.,
2019). The gut microbiota is exposed to toxins directly through the
direct channel, whereas the indirect pathway involves systemic effects
on the host that may have an influence on AGM (Legan et al., 2022). By
consumption of tainted food or water, inhalation of hazardous com-
pounds, or skin absorption, the gut microbiota can be directly exposed to
environmental contaminants. The exposure to different toxins, such as
heavy metals, pesticides, and medications, can have an effect on the gut
microbiota since it is in close touch with the outside world. Dysbiosis
and changes in microbial metabolism can result from these toxins’
ability to affect microbial populations (Chiu et al., 2020). Toxins from
the environment can have indirect impacts on the gut microbiota by
having a systemic impact on the host. Toxin exposure can alter the im-
mune system and cause oxidative stress, inflammation, and other con-
ditions that can have an effect on the gut flora. For instance, exposure to
heavy metals can induce oxidative stress, which can change the pop-
ulations of bacteria in the gut and decrease microbial diversity. Addi-
tionally, alterations in the host’s food and way of life brought on by
exposure to environmental contaminants might have an indirect effect
on the gut microbiota. For instance, pesticide exposure may cause the
variety of AGM to decline, which may affect the host’s capacity to break
down and absorb nutrients from food (Chen, 2021).

The effects of environmental toxins on AGM can be influenced by
several factors, including the dose and duration of exposure, as well as
individual susceptibility (Chiu et al., 2020). Dose and duration of
exposure are important factors that can determine the extent of damage
caused by environmental toxins on AGM. Higher doses of toxins over
longer periods can lead to more severe dysbiosis and alterations in mi-
crobial metabolism. For instance, long-term exposure to heavy metals
such as lead and cadmium can lead to significant changes in AGM,
including a reduction in microbial diversity and alterations in microbial
metabolism (Balali-Mood et al., 2021). Another significant aspect that
may affect how environmental toxins affect the gut flora is individual
vulnerability. Based on genetic and environmental variables, different
people may have various degrees of vulnerability to the negative effects
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Table 3
Effect of Heavy metals on AGM('- increase in abundance; ‘ decrease in
abundance)

Pesticides
Effect on Animals Gut / Dose
Health

Studied
Animal

References

model

Gao et al.
(2017b)

1. tBurkholderialeS,
Bacteroidetes (male)

C57Bl/6
mice (4-
week-old)

4 mg/1 in drinking
water for 13 weeks
2.‘ Lachnospiraceae (Diazinon)
(both),Firmicutes (male),

3. lRuminococcaceae,

Clostridiaceae, and

Erysipelotrichaceae

(female)

Chen et al.
(2018b)

1.0 pg/1 atrazine Zebra Fish
dose (0.42 pg/1 (Danio
measured) rerio)

1. Acinetobacter (females)
Capnocytophaga (males and
females)

2. ‘Streptococcus
(females)

4. tOlsenella, Clostridium

sensu stricto 1,
Amphibacillus,
Enterorhabdus, and
Alloprevotella (high-fat
diet)

5. lAerococcus,

Brevundimonas,
Trichococcus (normal
diet)

6. tActinobacteria,

Bacteroidetes

0.3 or 3 mg/kg by Wistar rats
gavage daily

(Chlorpyrifos)

Fang et al.
(2018)

Jin et al.
(2018)

0.2-5 mg/kg orally Mice
(Carbendazim)

7. lVerrucomicrobia,
Proteobacteria
4. tBacteroidetes

5. lFirmicutes,

Dechartres
etal. (2019)

5 mg/kg/day oral
dose (Glyphosate)

Sprague
Dawley rats

Butyricicoccus
6. tErysipelotrichaceae, 2 ppm C57BL/6 Gao et al.
g (approximately 0.3 mice (2019)
Clostridium .
. mg/kg bw/day) in
7. lChrLstensenellaceae, drinking water for
Coriobacteriaceae, 13 weeks beginning
Bacillales, Anaerostipes, at 8 weeks of age
Roseburia (Aldicarb)
3. tGilliamella apicola, 0.250r 1.0 ug/kgin ~ Honeybees Rouzé et al.
. sugar syrup for (2019)
Snodgrassella alvi 24-34 h (Fipronil)
4, lLactobacillus,
Bifidobacterium
1. tFusobacteria, Firmicutes ~ 100 0r 1000 pg/lfor ~ Zebrafish Xiong et al.
X 1, 7, or 21 days (2020)
2. lProteobacterla, (Imazalil)

Bacteroidetes, Alistipes,
Akkermansia

of toxins (Khan & Wang, 2020). Those who have genetic variants in
genes that are involved in detoxification pathways, for example, may be
more vulnerable to the negative effects of environmental contaminants
(Santos et al., 2022). Apart from personal vulnerability, variables like
age, sex, and underlying medical problems can also affect how envi-
ronmental chemicals affect the gut flora. For instance, those with
weakened immune systems and older adults may be more vulnerable to
the negative effects of environmental pollutants on the gut flora (Claus
et al., 2016). Furthermore, the type of environmental toxin and its
specific mechanism of action can also impact its effects on AGM. Anti-
biotics, for instance, can specifically target certain microbial pop-
ulations, altering their diversity and metabolism. In contrast, oxidative
stress and alterations in the host’s immune system caused by heavy
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Table 4

Effect of Pesticides on AGM('- increase in abundance; ‘ decrease in abundance)
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Pesticides
Effect on Animals Gut / Health Dose Studied Animal References
model
t 100 and 500 ppm for 8 weeks in drinking Mice Breton et al.
. . . s . . . water (Lead) (2013)
4. Lactobacillaceae and Erysipelotrichaceae Within Erysipelotrichaceae family,
Turicibacter, Blautia, Barnesiella, and Alistipes were higher in treatment group compared
with control
5.‘ Genus diversity in treatment group than control
6.‘ Lachnospiraceae
3. tBacteroidetes, Clostridia 0, 10, or 250 ppb arsenite As(III) for 2,5,or ~ Mice Dheer et al.
10 weeks (2015)
4. lFirmicutes, Bacteroides
6. Quantity of Firmicutes decreased significantly in the cecum contents after 10 weeks of Cd 10 ppm in drinking water for 10 weeks C57Bl1/6 mice (4- Zhang et al.
exposure) (Cadmium) week-old) (2015b)
7. lRelative abundance of Firmicutes and y-Proteobacteria
8. Bacteroidetes and Firmicutes shifted in response to Pb exposure 32 ppm until 40 weeks of age in maternal ~ Mice Wu et al.
9. Male and female Pb exposure was highly correlated with increased adult body weight in  drinking water (Lead) (2016)
male, but not female offspring
8. tShewanella, Rheinheimera, and Bifidobacterium Zinc restriction and 0, 50, 500 ppb Mice Gaulke et al.
g.l Herpetosiphonales inorganic arsenic in drinking water for 6 (2018)
weeks
0, 50, and 500 pg Cd/1 in drinking water Cyprinus carpio Chang et al.

1. tFirmicutes
2. lFusobacteria, Cetobacterium, and Akkermansia muciniphila

5. tFirmicutes in MeHg treatment groups compared with control; Bacteroidetes in MeHg +
sodium selenite compared with MeHg
6.‘ Cyanobacteria and Bacteroidetes in MeHg treatment groups compared with control;
Firmicutes in MeHg + sodium selenite compared with MeHg group

3. tButyricimonas, Dehalobacterium, Coprococcus, Oscillospira, and Bilophila

4. ‘Sporosarcina, Jeotgalicoccus, Staphylococcus, and Acinetobacter

for 4 weeks(Cadmium) (2019)

0 or 4 mg/kg bw MeHg Sprague Dawley Liu et al.
rats (2019)

0 or 2 mg/kg bw HgCl2 for 90 days Kunming mice Ruan et al.

(Mercuric chloride) (2019)

metals like arsenic can have an indirect effect on the gut microbiota (Jin
et al., 2017).

Identifying environmental toxins with a high potential for AGM disruption
Identifying environmental toxins with a high potential for AGM
disruption involves considering various factors, including the chemical
structure of the toxin, bioaccumulation, and biomagnification. The
chemical structure of a toxin plays a crucial role in determining its po-
tential to disrupt AGM. Some toxins, such as heavy metals, are known to
have a high affinity for microbial cells and can directly bind to and
disrupt cellular functions. Other toxins, such as pesticides, may not
directly target microbial cells but can indirectly impact AGM through
their effects on the host (Galleher et al., 2020; Galmiche & Rassow,
2010). Toxins that accumulate over time in the tissues of living things
are said to have undergone bioaccumulation. When creatures ingest
polluted food or water, some pollutants, like persistent organic pollut-
ants, have a high potential for bioaccumulation and can build up in their
tissues. As a way, the body may be subjected to more toxins over time,
which may cause the gut microbiota to be seriously disrupted. The
process by which poisons accumulate in higher concentrations as they
move through food chains is called as biomagnification. In contrast to
organisms further down in the food chain, organisms at the top of the
food chain, such as carnivorous fish, may have greater quantities of
toxins in their tissues. As a result, consuming these organisms can lead to
increased exposure to toxins and potentially more significant disrup-
tions in AGM (Bertheau, 2011). Identifying environmental toxins with a
high potential for AGM disruption is crucial for developing strategies to
protect against their harmful effects. This involves not only considering
the chemical structure of the toxin but also understanding the potential
for bioaccumulation and biomagnification. Additionally, it is important
to consider the pathways of exposure to these toxins, such as through
food, water, or air, in order to identify the most effective strategies for

reducing exposure and mitigating their effects on AGM (Du et al., 2023;
Lee et al., 2023).

Biomarkers and assessment of AGM toxicity

The assessment of AGM toxicity and the development of specific
biomarkers are necessary. An integration of animal models and meta-
omics toolkit has been used to assess AGM toxicity, which mainly fo-
cuses on functional changes induced by exposure to various environ-
mental chemicals. Developing biomarkers on a case-by-case basis is
required, and these can be bacterial species, genes, or metabolites, and
combinations of these markers. Signature changes in the gut micro-
biome upon exposure to certain chemicals could be used to indicate
exposure to specific xenobiotics and the effect of these on human health.
Recent studies have shown the potential for changes in gut microbial
profiles to serve as biomarkers for gut microbiome toxicity associated
with specific chemical exposures. Moreover, distinctive changes in
functional profiles such as key metabolites and metabolic pathways
could serve as more relevant biomarkers because alterations in func-
tional profiles directly influence the host.

Strategies to mitigate the effects of environmental toxins on AGM
Prebiotics, probiotics, and dietary changes are just a few of the
methods used to reduce the impact of environmental contaminants on
the gut flora. Prebiotics are non-digestible fibers that selectively pro-
mote the growth and activity of beneficial gut microbes. By providing a
food source for beneficial microbes, prebiotics can help to restore and
maintain a healthy AGM (Nalage et al., 2016). Additionally, prebiotics
can help to counteract the effects of environmental toxins by supporting
the growth of beneficial microbes that can help to metabolize and
eliminate toxins from the body (Hitch et al., 2022). Probiotics are living
microbes that, when taken in sufficient quantities, can help the host’s
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health. Probiotics can assist in restoring the balance of AGM and
reducing the negative effects of environmental toxins by introducing
healthy bacteria into the gut. Certain probiotics have been demonstrated
to have particular detoxification properties that can aid in the body’s
metabolization and elimination of pollutants (Plaza-Diaz et al., 2019).
The impact of environmental pollutants on the gut microbiota can be
lessened by dietary changes. A diet high in plant-based foods, for
instance, can serve as a source of antioxidants and other nutrients that
can assist to defend against the negative effects of pollutants. Also,
eating foods high in fiber can stimulate the development of advanta-
geous gut microorganisms and enhance gut health. Consuming fer-
mented foods and avoiding processed and packaged foods that can
include hazardous chemicals and preservatives are two other dietary
treatments that may be useful in reducing the impact of environmental
toxins on the gut flora (Deng et al., 2021). Prebiotics, probiotics, and
dietary changes are all part of a multifaceted strategy used to lessen the
impact of environmental contaminants on the gut flora. These measures
can assist to mitigate the negative impacts of environmental pollutants
and enhance general health and wellbeing by encouraging a healthy gut
flora.

Regulatory aspects of environmental toxins

Regulatory aspects of environmental toxins are essential in ensuring
public safety and minimizing the risks associated with exposure. These
regulations involve the establishment of safety thresholds, exposure
limits, and risk assessments to identify potential hazards and limit
exposure to harmful toxins (Breton et al., 2014). Safety thresholds are
established by regulatory agencies to identify the maximum level of
exposure to a particular toxin that is considered safe for human health.
These thresholds take into account various factors such as age, gender,
and overall health status to ensure that vulnerable populations are
adequately protected (Kleinbeck et al., 2011).

Exposure limits are established by regulatory agencies to limit the
amount of exposure to a particular toxin that is deemed acceptable.
These limits can be based on a range of factors, including the toxicity of
the toxin, the route of exposure, and the potential for bioaccumulation
and biomagnification. Risk assessments are conducted to identify po-
tential hazards associated with exposure to environmental toxins. These
assessments take into account factors such as the toxicity of the toxin,
the level and duration of exposure, and the vulnerability of the exposed
population. Based on these assessments, regulatory agencies can estab-
lish exposure limits and safety thresholds to protect public health.
Regulatory agencies such as the Environmental Protection Agency and
the Food and Drug Administration play a crucial role in ensuring the
safety of the public with regard to exposure to environmental toxins.
These agencies establish and enforce regulations to limit exposure to
harmful toxins and promote public health and safety (Zaleski et al.,
2016).

Future research directions and potential for therapeutic interventions

Future research on the impact of environmental toxins on AGM has
the potential to identify new therapeutic interventions for gut-associated
diseases. Personalized approaches to gut health are likely to be a key
focus of future research, as individual variations in AGM can influence
susceptibility to environmental toxins and the development of disease.
These approaches may involve the use of precision medicine to identify
specific microbial imbalances and targeted interventions to restore a
healthy AGM (Song et al., 2018).

Targeted detoxification strategies may also become an area of focus
for future research. These interventions may involve the use of specific
dietary compounds or probiotics that can help to metabolize and elim-
inate toxins from the body. Additionally, novel approaches to toxin
removal, such as the use of engineered bacteria, may become a prom-
ising area of research in the future.

Ecological restoration of AGM may also hold significant potential for
therapeutic interventions. Approaches that aim to restore the natural
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diversity and composition of AGM, such as fecal microbiota trans-
plantation, may be effective in mitigating the effects of environmental
toxins on AGM. Additionally, approaches that focus on promoting a
healthy gut environment through dietary interventions and lifestyle
modifications may help to promote a more resilient AGM that is better
able to withstand exposure to environmental toxins.

Charting the future: exploring key frontiers in gut microbiome research

Identifying and highlighting gaps in current research is crucial for
advancing our understanding of the gut microbiome (AGM) and paving
the way for future investigations. Here are some key areas where
research on AGM may have gaps and future research needs:

1. Long-term effects: Most studies focus on short-term impacts of
factors like diet, medication, or environmental toxins on AGM.
There’s a need for more long-term studies to understand how
these factors shape AGM over time and their lasting effects on
health.

2. Interactions: AGM doesn’t exist in isolation; it interacts with
various systems in the body, including the immune system, ner-
vous system, and endocrine system. Future research should delve
into these complex interactions to uncover how AGM influences
and is influenced by other bodily systems.

3. Human variation: Research on AGM often lacks diversity, pri-
marily focusing on Western populations. Future studies should
encompass a wider range of demographics and ethnicities to
understand how AGM varies across different human populations.

4. Functional analysis: While many studies examine the composition
of AGM, there’s a need for more functional analysis. Under-
standing what these microbes are doing and how they contribute
to health or disease is critical.

5. Aging: The aging process can significantly impact AGM. Investi-
gating how AGM changes with age and its implications for age-
related diseases is an essential avenue for future research.

6. Disease-specific studies: More research should be directed toward
specific diseases and disorders, such as irritable bowel syndrome
(IBS), obesity, or autoimmune conditions, to determine the role of
AGM in their development and progression.

7. Interventions: While some studies explore interventions like pro-
biotics and dietary changes, more rigorous clinical trials are
needed to establish the effectiveness of these interventions in
modulating AGM and improving health outcomes.

8. Technological advances: Advancements in sequencing and
analytical techniques continue to emerge. Researchers should
leverage these technologies to gain deeper insights into AGM.

9. Ethical considerations: As research on AGM progresses, ethical
considerations regarding interventions and the manipulation of
AGM should be addressed.

10. Data sharing: Encouraging data sharing and collaboration among
researchers is crucial to accumulate a more comprehensive un-
derstanding of AGM.

11. Microbiome-host signaling: Understanding how AGM communi-
cates with the host and how these signals impact health and
disease is an exciting area for future exploration.

12. Therapeutic applications: Investigate the potential of AGM-based
therapies, including fecal microbiota transplantation, for
various diseases.

Conclusion

The AGM plays a crucial role in maintaining human health, and
exposure to environmental toxins can disrupt this delicate balance,
resulting in gut-associated diseases. Several mechanisms through which
environmental toxins affect AGM have been identified, and factors
influencing their impact on AGM have been highlighted. Strategies like
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prebiotics, probiotics, and dietary interventions can help mitigate the
effects of these toxins. Regulatory aspects, such as establishing safety
thresholds, defining exposure limits, and conducting risk assessments,
are vital for managing environmental toxins. Future research directions,
including personalized approaches, targeted detoxification methods,
and ecological restoration of AGM, hold promise for preventing and
treating gut-related diseases. A deeper understanding of how environ-
mental toxins affect AGM can lead to the development of effective in-
terventions that promote gut health and overall wellbeing. While
substantial progress has been made in comprehending AGM’s role in
human health, several gaps and unexplored areas remain. Future
research endeavors should focus on addressing these gaps to unlock
AGM'’s full potential in enhancing human health and wellbeing.
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Abstract

The present study deals with the survey of two Piscean cestode parasites viz. Senga sp.
and Lytocestus sp.collected from the intestine of Mastacemelus armatus at different collection
sites of Nasik district (M.S.) India during June, 2016 to May, 2017. The high incidence of
infection of these species Senga sp. and Lytocestus sp. were recorded in summer season(75.00
%, & 65.00 % respectively) followed by winter season (45.83 %, &50.00 %orespectively) whereas
Infection was low in monsoon season (22.72%, & 31.81 % respectively).The results of present
study clearly indicate that environmental factors, quality and quantity of water effect on the

seasonality of parasitic infection.

Keywords Cestode Parasites, Mastacembelus armatus, Senga sp. Lytocestus sp., Nasik.

Introduction

Fishes are important components of ecosystem from ecological, medicinal, nutritional and
economical point of view. These fishes are parasitized by helminth parasites, which reduce the
food value of host fish. Study of helminth parasites is therefore an important needs of nowdays.
Helminth infections are very common in people who consume improperly cooked meat,
unhygienic habits and poor sanitation. These helminthic infection leads to various disorders. No
work has been done on cestodes parasites of freshwater fishes in Nasik district, M.S. India.

Population investigation is necessary to provide data for the prediction of integrated
methods to achieve the regulation of numbers of harmful parasites (Kennedy, 1974) Notable
contribution made by Dobson (1994), Dogiel et al. (1935, 1958), Anderson (1976). Results of
present study, therefore, are expected to be helpful for future research on piscian cestodes in this
region. Keeping in view, the importance of these Piscean cestode parasites, present study was
undertaken to investigate and evaluate prevalence of cestode parasites of freshwater fish
Mastacembelus armatus and distribution of two Piscean cestodes of genus Senga sp. and

Lytocestus sp. collected during annual cycle June, 2016 to May, 2017.
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Materials and Methods
Study area
Study was conducted in different collection sites of Nasik district.

In the present study, intestines of Mastacembelus armatus were examined for cestode infection
during the period of June, 2016 to May, 2017 from Nasik Region, M. S. India. Cestodes were
collected, preserved in 4% formalin, dehydrated in various alcoholic grades, stained with Borax
carmine, cleared in xylene and mounted in D.P.X. These Cestodes were identified by standard
methods (Yamaguti, S.). On taxonomic observations the Cestodes are identified as Senga sp. and
Lytocestus sp. The data obtained throughout year were recorded; processed to derive biological

parameter incidence for study of seasonal variation by using following formula.

The % incidence of infection = Infected Hostx 100

Total Host Examined

Results and Discussion

Results of the present study on prevalence of fish cestodes are presented in Table 01 and
02. Two species of cestode parasites was recorded as Senga sp. and Lytocestus sp. It was found
that, high incidence of infection of all these species were recorded in summer (75.00% &65.00%)
followed by winter (45.83% &50.00%) whereas infection was low in monsoon season (22.72% &
31.81%). According to the Kennedy (1971, 1975 and 1977) and Rodhe (1993) the temp, humidity
and rainfall, feeding habits of host, availability of infective host and parasite maturation, such

factors are responsible for influencing the parasitic infections.

Table 1: Prevalence of Senga sp. of Mastacembelus armatus during June, 2016 to May, 2017.

Seasons No. of Host No. of Host No. of Parasites Incidence
Examined Infected Collected
Mansoon(June 2016-Sept. 2016) 22 05 07 22.72
Winter (Oct. 2016-Jan. 2017) 24 11 15 45.83
Summer (Feb. 2017-May 2017) 20 15 19 75

Table 2: Prevalence of Lytocestus sp. of Mastacembelus armatus during June, 2016 to May,
2017.

No. of Host | No. of Host | No. of Parasites
Seasons Incidence
Examined Infected Collected
Mansoon (June 2016-Sept. 2016) 22 07 08 31.81
Winter (Oct. 2016-Jan. 2017) 24 12 14 50
Summer (Feb. 2017-May 2017) 20 13 17 65
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Graph showing prevalence of Senga sp. and Lyfocestus sp. from Mastacembelus armatus.
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Conclusion

In the present research study, recorded data shows high incidence of infections of these two
cestode species were recorded in summer (Feb., 2017-May, 2017) followed by winter (Oct., 2016-
Jan., 2016) where as low in monsoon season (June, 2016 —Sept., 2016). The results of present
study clearly indicated that the environmental factors, quality and quantity of water effect on the

seasonality of parasitic infection.
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