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A.S.D.GOVT.DEGREE COLLEGE FOR WOMEN (A)

(Re-Accredited with ‘B’ Grade by NAAC) (Affiliated to Adikavi Nannaya University)

DEPARTMENT OF MATHEMATICS

CIRCULAR
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The Department of Mathematics Organize a One-Day National Webinar On
“Mathematical Modelling and Applications to real Life Problems ” on 15-12-2023 in
Seminar Hall
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OBIJECTIVES & OUTCOMES

Objectives:

The workshop is aimed to achieve the following objectives:

1. Understanding Real-World Problems:

o Analyze real-life situations to identify the key elements that can be modeled
mathematically.

o Translate complex, often qualitative, problems into quantitative
mathematical representations.

. Formulating Mathematical Models:

o Develop and construct appropriate mathematical models (e.g., algebraic,
differential equations, optimization, or statistical models) to describe the
problem.

o ldentify the assumptions, limitations, and simplifications made in
constructing the model.

. Solving and Analyzing Models:

o Use various mathematical techniques (such as analytical methods, numerical
methods, or simulation) to solve the formulated models.

o Evaluate the stability, behavior, and implications of the solutions within the
context of the real-world problem.

. Interpreting Results:

o Translate the mathematical outcomes into meaningful insights and
actionable recommendations.

o Understand the implications of the solutions, considering real-world
constraints and complexities.

. Optimizing Solutions:

o Apply mathematical optimization techniques to improve outcomes, such as

minimizing costs, maximizing efficiency, or balancing competing factors.
. Communicating Findings:

o Present the results of the modeling and analysis clearly to stakeholders,
using visual aids, reports, and presentations that relate the mathematical
findings to the original problem context.

Provide practical, data-driven insights that help inform decision-making.




Outcomes:

1.

Effective Problem Solving:
o The ability to solve complex, real-world problems through mathematical
modeling, leading to optimized and efficient solutions.

. Better Decision-Making:

o Stakeholders and decision-makers can use the model's insights to make
informed decisions in areas such as resource allocation, production planning,
or policy-making.

. Predictive Capability:

o The model provides predictions about future events or behaviors, which
helps in anticipating challenges or opportunities in various sectors like
finance, healthcare, and engineering.

. Improved Understanding of Systems:

o Mathematical modeling deepens the understanding of the underlying
dynamics of a system, whether biological, economic, or mechanical.

. Enhanced Analytical Skills:

o Development of strong quantitative and analytical thinking abilities,
including proficiency in using mathematical tools to solve practical
problems.

. Cross-Disciplinary Application:

o Mathematical modeling applies to a wide range of real-life problems,
offering versatile solutions that can span different industries and disciplines.

. Innovation and Research Advancements:

o New models and methodologies are developed, pushing the boundaries of
applied mathematics and contributing to ongoing research and innovation in
diverse fields.




PROFILES OF THE RESOURCE PERSONS




BRIEF RESUME

Dr. G.V.S.R Deekshitulu, did his B.Sc from PR Government College, Kakinada in 1992;
did his M.Sc (1994) from Andhra University and qualified in CSIR-JRF in 1995. He
obtained Doctorate (1998) in Applied Mathematics from Andhra University at an early age
of 26 years. Sir, earlier worked as Professor in Vellore Institute of Technology (VIT)-
Vellore. He joined as Professor of mathematics in University College of engineering
Kakinada, INTUK in 2013.

He has more than 25 years of experience in teaching and 28 years of research experience.
His areas of research are differential equations, time scales, fractional differential and
difference equations, polynomial approximations to the solutions of differentiation
equations. He has guided10Ph.D.’s. He authored chapters in books, delivered invited talks at
National/International level in India and abroad. He published nearly 65 research papers in

International Journals of repute. He is reviewer for many international journals.

He held different positions like Head of the Department of Mathematics, Chairman- Board
of Studies, Officer—In charge of Hostels, Additional Controller of examinations- PG courses,
Director- Faculty Development Centre, INTUK. He was the Co-convener of EAMCET-2021
and played an important role in the smooth conduct of EAMCET-2021. Presently he is

working as Professor of mathematics and the Special Officer — School of Pharmacy studies
and Technology, INTUK.

Other than the professional skills, he writes poetry in Telugu with classical Chandassu.

Hehas written 3 Satakams in Telugu.




Prof. Raja Sekhar has more than 25 years of teaching and Research experience.
He has been recipient of several prestigious Awards and fellowship, to name a few are,
INSA (Indian National Science Academy) Young Scientist Award, JSPS (Japan Society
for Promotion of Science) Fellowship, Alexander von Humboldt Fellowship. Prof. Raja
Sekhar is a fellow of Fellow of National Academy of Sciences, India; Andhra Pradesh
Academy of Sciences; West Bengal Academy of Sciences and Technology. He was
awarded the JBS Gold Medal by Indian Academy of Mathematical Modeling and
Simulation in the year 2018

Recently, Prof. Raja Sekhar was awarded the Mathematician of the year2023 by Ponnala
Trust Instituted at National Institute of Technology Warangal. Prof. Raja Sekhar has held
several administrative positions at 1T Kharagpur, the recent being Dean of Faculty of
Sciences at 11T Kharagpur. He was involved in curricula revision and implementation at 11T
Kharagpur, along the lines of NEP2020. He was an expert speaker at NIT Rourkela during
the workshop on NEP2020. He held the position of Organizing Chairman, GATE 2014;
Chairman, Career Development Center, Convener, All IIT Placement Committee (AIPC),

Dean (Planning and Coordination)

Prof. Raja Sekhar has visited several countries for research collaboration. To name a few,

UK, Poland, Germany, Romania, Japan etc. He has more than 100 research articles

published in reputed international journals. He is serving as Academic Secretary of the

Indian Mathematical Society and has served as Secretary and President of the Indian
Society for Theoretical and Applied Mechanics. He is also an Associate Editor of the Journal
of Engineering Mathematics (Springer) and Managing Editor of Differential Equations and
Dynamical Systems (Springer).
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A.S.D GOVERNMENT DEGREE COLLEGE FOR WOMEN(A),

KAKINADA

DEPARTMENT OF MATHEMATICS
ONE DAY NATIONAL SEMINAR ON
MATHEMATICAL MODELLING AND APPLICATIONS TO REAL LIFE PROBLEMS
15" December 2023
Programme schedule
Inauguration:
9:45 to 10:00 :
Inauguration
Session 1:
10:00 to 11:30:

Introduction to the resource person Prof.G.V.S.R.Deekshitulu by Sri.B.Surya
Narayana Devara

11:30 to 11:40:

Tea Break

Session 2:

11:40 to 1:00:

Introduction to the resource person Prof.G.P.Raja Sekhar by G.Sridevi
1:00 to 1:15 : Feedback from Students

1:15 to 1:30 :Vote of Thanks







A.S.D.GOVT. DEGREE COLLEGE FOR WOMEN (A)

DEPARTMENT OF MATHEMATICS

ONE DAY NATIONAL WEBINAR

ON

MATHEMATICAL MODELLING AND APPLICATIONS TO REAL LIFE PROBLEMS

Inauguration session:

On 15 December One Day National Seminar Started with
Inauguration Session and all the distinguished Guests , Precedent of the event,
Dr. V. Anantha Lakshmi, principal ,A.S.D.Govt Degree College For Women (A),Vice
precedent Mis.M.Suvarchala, Vice Principal of the college ,IQAC Coordinator
Ms.M.Vasanta Lakshmi Incharge of zoology department . Convener of this webinar
Sri.B.Surya Narayana Devara Incharge of Physics and mathematics . Inauguration session

Started with Prayer song by final year students .

Chavakula Chand.___

Inauguration By Principal Dr. V. Anantha Lakshmi




80 Students from I,I1,11l BSc were Participated in Webinar




Chavakula Chand...

M. Vasantha Laks... Unverified § d G P Raja Sekhar Unverified

Introduction to the Resource Person Prof.G.V.S.R.Deekshitulu by
Sri.B.Surya Narayana Devara




Session 1:
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Prof.G.V.S.R.Deekshitulu sir Sharing Role of Mathematical modeling

The role of mathematics

Real world problems —parameters involved —mathematical model— solution of mathematical
problems

Mathematical modeling:
Mathematical modeling is the art of translating problem from an application area into treatable
mathematical formulation ,whose theoretical and numerical results provide insight answer and guidance

for the originaling applications

why modeling ?

1.Gives through understanding of the system

2. Guides through the path for better design of a system
3. Now a days indispensible in real application

Using a retarded functional differential equation .imagine a biological population composed of adult




And juvenile indivividuals,

let N(t) denote the density of adults at time T

Assume that length of juvenile period is exactly H units of time for each individual assume that adults
produce offspring at a per capita rate « that their propability per unity of time of dimg is assume that a

newform service the juvenile period with probability p and put r = o« p
~ (== uN (@) +yN(E =R
What are compartment models?

The interaction between the two species can be treated as exchange of information or
Chemicals or data between two difference sets .These types of problems in which certain

Exchange among .themselves is called a compartment problem .

Chemical reaction:

The law of mass action status that when there is no temperature change % = k (a - px) (b-gr)

Chavakula Chand...
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Vote of Thanks by D.V.S.Lakshmi Lecturer in Physics




SESSION 2:

Basics of Mathematical modelling to real life
problems - Special focus on Population growth,
tumor growth models

122pamen: of Matramatics

awan Institnte of Tochaalogy Kharagpia
Kharagpur

Warkshop, Covt Degree Callege, Kakinada

1% December, 2023

'\a Dr. V. Ananthalakshmi

Introduction to the Resource Person Prof.G.P.Raja Sekhar by G.Sridevi




Population change of species depends on

1. Current population
2. Its reproduction rate
3. Its ineraction with other species (predation or prey)

Modeling roles :

. State or level variables
. Source or sinks
. Flow of material/ information
. Control or rate flow
Ex:  x: Density of rabbits- reproduce at a rate proportional to their
population.
Y: Density of foxes — eat rabbits ,and die at constant rate

Model:

Rabbits increase at rate dx = Ax dt
Rabbits decrease at rate dx = Bx dt

Ex: Rabits born — number eated by foxes

dx
= = Ax — Bxy

How many foxes are reproduced — there death rate

% =—cy + Dxy

What is tumor:-

*Normal cells loosing control of biological rules and grow in an uncontrolled manner .
*Berrign, Malignant (Advanced stage-concerns).

Matematical Modeling related to tumor:-

Cell doubling one cell ,two c ell, u cell,... loading to exponential growth model.

Studying growth, transport of drugs and blood borne solute macromolecules.




Good afternoon to all, on behalf of A.S.D GOVT DEGREE COLLEGE FOR WOMENS (A),KAKINADA.

Partially covered micro-organisms
Self Propelling Microorganisms

* Most of the micro-organisms migrate in viscous fluids using their intrinsic appendages
cilia/flagella

« Lighthill (1952) introduced the simplest possible model to analyze this particular class of
ciliated micro-organisms.

* The “Squirmer” model ; describe the flow generated by a micro-organism with synchronous
beating of short filaments called cilia or flagella on the surface.

F Video
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o Paramecium o e
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G P Raja Sekhar » Unverified
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State or level variables
Sources or sinks

Flow of material / information
Control or rate flow

Population change of sp

o current pepulation
® Its reproduction rate
o Its Interactions with other spacies (peedation or prey)

Basics of Mathematical modelling to real life problems - Spe

G P Raja Sekhar * Un\ G P Raja Sekhar ¢ Unverified




Chavakula Chand...

Dr. V. Ananthalaks... Unverified

Vote of thanks by K. Kranthi Lecturer in Physics




Students were Actively Listening the Lecture




Feedback

JOSHNAVI

Unverified

M.Sudha Ill BSC MPC Gives her Feedback for Webinar
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