
Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



 

 

NAAC – SSR Cycle II 3.3.3 Book Publications 

2016-2017 3.3 Research and Awards 

 



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



 

 

NAAC – SSR Cycle II 3.3.3 Book Publications 

2017-2018 3.3 Research and Awards 

 



Scanned by CamScanner



Scanned by CamScanner



Trends in Mathematics

V. Madhu
A. Manimaran
D. Easwaramoorthy
D. Kalpanapriya
M. Mubashir Unnissa
Editors

Advances in 
Algebra and 
Analysis
International Conference on 
Advances in Mathematical Sciences, 
Vellore, India, December 2017 - 
Volume I



Editors
V. Madhu
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

A. Manimaran
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

D. Easwaramoorthy
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

D. Kalpanapriya
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

M. Mubashir Unnissa
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

ISSN 2297-0215 ISSN 2297-024X (electronic)
Trends in Mathematics
ISBN 978-3-030-01119-2 ISBN 978-3-030-01120-8 (eBook)
https://doi.org/10.1007/978-3-030-01120-8

Library of Congress Control Number: 2018966815

© Springer Nature Switzerland AG 2018
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, express or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This book is published under the imprint Birkhäuser, www.birkhauser-science.com by the registered
company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

rajajiranga@gmail.com



Dynamics of Stochastic SIRS Model

R. Rajaji

Abstract This article presents a SIRS epidemic model with stochastic effect. For
the stochastic version, we prove the existence and uniqueness of the solution of this
stochastic SIRS model. In addition, sufficient conditions for the stochastic stability
of equilibrium solutions are provided. Finally, numerical visualization is presented
to justify our results.

1 Introduction

Mathematical modeling is an important tool used in analyzing the spread of
infectious diseases. One of the vital models in epidemiological patterns and
disease control is SIR model. Kermack and McKendrick [5] initially suggested and
analyzed the deterministic SIR model. After that, many authors have examined the
deterministic SIRS model [2, 9].

The deterministic SIRS model can be written as

dα

dt
= l − bαβ − mα + cγ,

dβ

dt
= bαβ − (k + m + a)β,

dγ

dt
= kβ − (m + c)γ.

(1)

where α(t), β(t), and γ (t) denote the number of susceptible, infective, and recov-
ered individuals at time t, respectively, l is the recruitment rate of the population,
m is the natural death rate, a is the death rate due to disease, b is the infection
coefficient, k is the recovery rate of the infective individuals, and c is the rate at
which recovered individuals lose immunity and return to the susceptible class.
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P124-Coefficient Bounds for A New Subclass of Bi-Univalent Functions 

Defined By Q-Fractional Derivative Operator 
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Abstract 

In this article, two new sub classes of bi-univalent functions have been introduced. The 

classes have been defined, using Symmetric Q-Derivative Operator and the bounds for 

functions belonging to these classes have been obtained by using Faber Polynomial 

Techniques. We also have seen our results reducing to the results discussed in various 

other articles and visualized the nature of certain coefficient bounds for classes defined. 
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Abstract. In this article, two new sub classes of bi-univalent functions have been introduced. The classes have been defined, using
Symmetric Q-Derivative Operator and the bounds for functions belonging to these classes have been obtained by using Faber
Polynomial Techniques.

INTRODUCTION

The class of all normalized functions of the form

f (z) = z +

∞∑
n=2

anzn (1)

which are analytic in the open unit disk U be denoted by A. Denote by S, the subclass of A, of all univalent functions
in the open unit disk U.

A function f (z) ∈ S is said to be bi-univalent in U, if its inverse has an analytic continuation to |w| < 1. The
class of all bi-univalent functions is denoted by Σ.

The concept of bi-univalent functions was introduced by Lewin [1] who proved that if f (z) is bi-univalent,
then |a2| < 1.51. This result has been improved to |a2| ≤

√
2 by Brannan and Clunie [2]. There is an extensive study

on the estimates of the initial coefficients of bi-univalent functions (see [3, 4, 5, 6, 7, 8, 9, 10]).

Koebe’s one-quarter theorem asserts that the image of the unit disk U under every univalent function f ∈ S
contains a disk of radius 1

4 . Thus every function f ∈ S has an inverse f −1, satisfying f −1( f (z)) = z, (z ∈ U) and
f ( f −1(w)) = w,

(
| w |< r0( f ); r0( f ) ≥ 1

4

)
, where

f −1(w) = w − a2w2 + (2a2
2 − a3)w3 − (5a3

2 − 5a2a3 + a4)w4 + · · · (2)

For 0 ≤ α < 1, let S ∗(α) [11] and C(α) [11] denote the subclasses of S consisting of starlike and convex functions of
order α in U. Analytically these classes are characterized by the inequalities

f ∈ S ∗(α)⇔ Re
(

z f ′(z)
f (z)

)
> α

Recent Developments in Mathematical Analysis and Computing
AIP Conf. Proc. 2095, 030023-1–030023-8; https://doi.org/10.1063/1.5097534

Published by AIP Publishing. 978-0-7354-1825-7/$30.00

030023-1





B. Rushi Kumar • R. Sivaraj • B. S. R. V. Prasad
M. Nalliah • A. Subramanyam Reddy
Editors

Applied Mathematics and
Scientific Computing
International Conference on Advances in
Mathematical Sciences, Vellore, India,
December 2017 - Volume II



Editors
B. Rushi Kumar
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

B. S. R. V. Prasad
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

A. Subramanyam Reddy
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

R. Sivaraj
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

M. Nalliah
Department of Mathematics
School of Advanced Sciences
Vellore Institute of Technology
Vellore, Tamil Nadu, India

ISSN 2297-0215 ISSN 2297-024X (electronic)
Trends in Mathematics
ISBN 978-3-030-01122-2 ISBN 978-3-030-01123-9 (eBook)
https://doi.org/10.1007/978-3-030-01123-9

Library of Congress Control Number: 2018966596

© Springer Nature Switzerland AG 2019
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, express or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This book is published under the imprint Birkhäuser, www.birkhauser-science.com by the registered
company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://doi.org/10.1007/978-3-030-01123-9
www.birkhauser-science.com


Contents

Part V Differential Equations

Numerical Solution to Singularly Perturbed Differential Equation
of Reaction-Diffusion Type in MAGDM Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
P. John Robinson, M. Indhumathi, and M. Manjumari

Application of Integrodifferential Equations Using Sumudu
Transform in Intuitionistic Trapezoidal Fuzzy MAGDM Problems . . . . . . . . 13
P. John Robinson and S. Jeeva

Existence of Meromorphic Solution of Riccati-Abel Differential
Equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
P. G. Siddheshwar and A. Tanuja

Expansion of Function with Uncertain Parameters in Higher
Dimension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Priyanka Roy and Geetanjali Panda

Analytical Solutions of the Bloch Equation via Fractional Operators
with Non-singular Kernels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
A. S. V. Ravi Kanth and Neetu Garg

Solution of the Lorenz Model with Help from the Corresponding
Ginzburg-Landau Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
P. G. Siddheshwar, S. Manjunath, and T. S. Sushma

Estimation of Upper Bounds for Initial Coefficients and
Fekete-Szegö Inequality for a Subclass of Analytic Bi-univalent
Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
G. Saravanan and K. Muthunagai

An Adaptive Mesh Selection Strategy for Solving Singularly
Perturbed Parabolic Partial Differential Equations with a Small Delay . . . 67
Kamalesh Kumar, Trun Gupta, P. Pramod Chakravarthy,
and R. Nageshwar Rao

vii



Estimation of Upper Bounds for Initial
Coefficients and Fekete-Szegö Inequality
for a Subclass of Analytic Bi-univalent
Functions

G. Saravanan and K. Muthunagai

Abstract In this article we have introduced a class R̃Σ(η, q, ς), η ∈ C−{0} of bi-
univalent functions defined by symmetric q-derivative operator. We have estimated
the upper bounds for the initial coefficients and Fekete- Szegö inequality by making
use of Chebyshev polynomials.

Keywords Bi-univalent · Chebyshev polynomials · Symmetric q-derivative
operator

2010 Mathematics Subject Classification 30C45, 30C15, 30C45

1 Introduction

Let A be the class of all normalized functions of the form

f (z) = z +
∞∑

n=2

anz
n (1)

which are analytic in the unit disk U. A holomorphic, injective function on U is said
to be univalent on U. Let S, the subclass of A, be the class of all univalent functions
on U.
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