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Bablee Mandal, Basudeb Basu*

Chapter 2

Magnetic nanocatalysts in disulfide
synthesis

2.1 Introduction

S-S bond containing organic compounds, commonly known as disulfides (or disul-
fanes), revealed their importance over the years to chemists as well as biologists.
Their versatile applications in biochemistry, polymer industry, fine chemical industry,
in fields like peptidomimetics, self-assembled monolayers, etc. have encouraged re-
searchers of both chemical and biological backgrounds to explore and establish novel
techniques of disulfide synthesis [1-3]. Hence, the organyl disulfides (bearing S-S
bonds) are extremely important in diverse fields, and a few of them are mentioned
hereunder, to highlight their more specific importance and function.

2.1.1 Disulfides in biomolecules

Proteins and various other bioactive natural molecules contain large disulfide-linked

aggregates [4]. Disulfides play a crucial role in thiol-containing protein folding — an

imperative phenomenon that gives the three dimensional structure to a protein mole-

cule and makes it biologically functional [5, 6]. The oxidation of thiol groups of two k&
cysteine units results in the covalent disulfide linkage in the protein. The disulfide —
bonds are reactive and easily reversible by thiol-disulfide exchange reactions. In°® P:X: MISHRA

Principal

vitro formation of disulfide bond occurs spontaneously in the presence of any appros-“'ygiﬁ;';}f?‘;g;i:‘g;‘m

priate electron acceptor (e.g., oxygen) but the in vivo process has to be catalyzed [7].
Although disulfide bond formation in proteins is mainly catalyzed by disulfide isom-
erase al (PDIA1) [8], ensuing studies have identified a variety of other enzymes which
act as efficient catalysts [9-12]. Although some little information have been gathered
about of how enzymes form, break, and shuffle disulfide bonds, there are, neverthe-
less, many unanswered questions, providing wide scope for intense exploration.

The disulfide bonds cause oxidative refolding of a protein, which uniquely deter-
mines the protein sequencing and, hence, its quaternary structure. As demonstrated

*Corresponding author: Basudeb Basu, Department of Chemistry, Cotton University, Guwahati
781001, India, e-mail: basu_nbu@hotmail.com, https://orcid.org/0000-0002-7993-2964
Bablee Mandal, Department of Chemistry, Surya Sen Mahavidyalaya, Siliguri 734004, India,
https://orcid.org/0000-0002-3409-8611

https://doi.org/10.1515/9783110730357-002
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Computation of Limit Cycle Solution of
Forced Rayleigh Van der Pol Equation: An
Application of Improved Renormization

Group Method and Scale Free Analysis

Aniruddha Palit

Abstract

In this article we find analytic approximation of the limit cycle solution of a
periodically forced Rayleigh Van der Pol equation using classical (
Renormalization Group method. The idea of Dynamic Time Scale is presented =
to model the complicated behaviour of the dynamic struction of the solution of DR. PX. MISHRA
nonlinear differential equations. An improved Renormalization Group method is Principal

. . . . . .. Surya Sen Mahavidyalaya
used to achive further improvement in the order of approximation of the limit Siliguri - 734004

cycle solution.

Keywords: Asymptotic Analysis, Nonlinear Ordinary Differential Equation,
Renormalization Group

Mathematics Subject Classification: 34E10, 34A34

1. Introduction

The study of the nonlinear differential equations has always been a
challenging task for the scholars and scientists. Computation of analytic solution
of such differential equations is not possible because of the main reason that most
of them are not perfect. So, many of these equations are solved numerically rather
than computing their analytical form. Unlike linear differential equations, the
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Chaotic Dynamics of Third Order Wien )
Bridge Oscillator with Memristor Under Stk iz
External Generalized Sinusoidal

Stimulus

Aniruddha Palit

Abstract The qualitative behaviour of the signals generated by a third order Wien
bridge oscillator with memristor under external generalized sinusoidal stimulus is
studied. The bifurcation of the nature of the solution for different range of the parame-
ters of the system reveal that the external stimulus generates an added layer of security
which can be used to build a secure communication channel using the synchroniza-
tion of chaos. Some specific regimes of the parameters of the external stimulus are
identified over which such secure channel can be established. The 0-1 test of chaos
has been employed to verify the chaotic nature of the output signal.

Keywords Wien bridge oscillator + Memristor * Bifurcation + Chaos

1 Introduction

The study of dynamical behaviour of the signals in the circuit theory has always been
a topic of interest because of the complex dynamics and noise arising in the output
and the analysis of their characteristic properties is a matter of great importance in
the transmission of signals to make a consistent communication system. In the year
1971 Leon Chua [4] first observed that four fundamental variables, namely charge
(g), current (i), flux (¢) and voltage (v) arise in mathematical formulation of a circuit.
Determination of these four variables require four relations involving them out of
which three relations can be generated by the axioms of classical two terminal circuit
elements, namely inductor (relation involving i and ¢), resistor (relation involving i
and v) and capacitor (relation involving v and ¢g). However, one relation between ¢
and g remains undefined. Chua postulated this missing element, named as memristor
which was realized recently [20] by Stan Williams group of HP Labs in 2008. The
character of memristor is nonlinear and unique in the sense that no combination of
nonlinear resistive, capacitive and inductive components can duplicate its excellent

A. Palit (<)
Department of Mathematics, Surya Sen Mahavidyalaya, Siliguri 734004, India
e-mail: mail2apalit@gmail.com

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2022 1027
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This book gives a systematic introduction of a course in Metric Spaces. An
elementary book on the topic was always required which would be written
in an easy language but fulfill the gap between the idea of school level
and higher mathematics. The book has been written using the teaching
experience of the author in under graduate level for more than a decade.
Key Features:

* The elementary concept of open ball and open sets are used to develop
all the idea in this book

* Geometric interpretations with illustrative pictures are provided in many
problems

* Numerous problems in meaningful context are discussed

* Prepares a background for the study of Topology, Measure Theory and
Functional Analysis

* Lots of concrete examples of spaces and maps are provided

I am teaching in an under graduate college for more
than a decade and this book is motivated by the
repeated demand of the students on the topic. |
believe that the book will definitely ignite the
elementary knowledge on the topic among the
students.
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This book gives a systematic introduction to a course in Numerical Analysis.
An elementary book on the topic was always required which would be
written in an easy language but fulfill the gap between the idea of
symbolic and computational mathematics. The book has been written
using the teaching experience of the author at the undergraduate level for
more than a decade.

Key Features:

* The elementary concept of numerical computation and errors are used
to develop all the ideas in this book

* Geometric interpretations with illustrative pictures are provided in many
computational schemes

* Various computational techniques have been carefully deduced without
loss of mathematical rigor.

* Prepares a background for the study of the advanced topic like the
numerical solution of ordinary and partial differential equations.

Thank you for your interest in this book. | am
teaching in an undergraduate college for more than
a decade and this book is motivated by the repeated
demand of the students on the topic. | believe that
the book will definitely ignite elementary knowledge
on the topic among the students.
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