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ABSTRACT

The aim of this work is to investigate the effect of divalent cations on the structure and electrical properties of
Cegp g5Lagp 1D0.0502.5 (D = Ca, Sr and Ba) oxygen ion conductors. The X-Ray structural analysis confirms the
presence of CeDO3 minor phase in addition to cubic fluorite phase of ceria in Sr** and Ba®>* added compositions.
The lattice parameter of the compositions significantly depends on the ionic radius of dopants and the presence
of D*>* ions in ceria lattice. The Ca®>* added composition shows the highest free oxygen vacancy concentration
due to its lowest association energy and complete dissolution of Ca®* ions into ceria lattice. The dopant-vacancy
association energy and grain interior conductivity changes with the ionic radii of the divalent dopants. The grain
boundary capacitance depends on dielectric constant, grain size and grain boundary thickness. The grain
boundary conductivity shows 46% over total conductivity for Sr** added composition. The presence of CeDO5
phase and space charge layer promotes the grain boundary resistances and affects the ion dynamics. Schematic
models are proposed to understand the ion migration in grain boundaries. The scavenging effect is found to be
highest in Sr** ions added composition. The defect structures, the presence of CeDO3 phase and electrical

properties are correlated with each other.

1. Introduction

The entrenched electrolyte for commercial SOFCs is yttria-stabilized
zirconia (YSZ), which exhibits large electrical conductivity at high
temperature (= 1000°C) [1]. However, problems like chemical in-
stability, thermal expansion disparity between electrolyte and elec-
trodes at high working temperatures are the main drawbacks for ap-
plication of this type of electrolyte. Rare earth doped ceria overcomes
the problems of YSZ as an electrolyte in SOFC as it operates at lower
and intermediate temperatures because of its higher oxygen ion con-
ductivity than that of YSZ [2—4]. The ionic conductivity of doped ceria
is strongly associated with the formation and migration of oxygen va-
cancies which are generated due to the charge compensation me-
chanism because of the substitution of cerium ions by the lower valent
cations [5]. This increases the ionic conductivity considerably in com-
parison with pure ceria. Some of the oxygen vacancies form defect-as-
sociate with dopant cations [6] and do not participate in the conduction
process. However, the key factors that influence the conductivity of
doped ceria are the nature and concentration of dopant, the con-
centration of free oxygen vacancies, local defect structure, defect

association energy, migration energy, etc. [7-10]. The major dis-
advantages of application of doped ceria as an electrolyte are the re-
duction of Ce** to Ce>* at high temperature and low oxygen partial
pressure and significant high grain boundary resistance at low oper-
ating temperature. One of the approaches to restricting the reduction of
Ce*" to Ce®" is the use of co-doped ceria [11,12]. Here the grain-
boundary (GB) resistivity at a low and intermediate temperature sig-
nificantly dominates over the grain resistivity, which reduces the per-
formance of SOFC. The grain boundary resistivity is mainly dependent
on the processing and/or on the dopant type and content. It was earlier
reported that the grain-boundary resistivity may be 10%-10° times
higher than the grain-interior resistivity [13]. The high resistivity of the
grain boundary is mainly due to the presence of space charge and im-
purity (such as Si) at the grain boundary region [14,15]. According to
the space-charge model, the grain boundary region consists of posi-
tively charged core and negatively charged space-charge layers which
deplete pathways of the oxygen vacancies passing through it and exerts
a blocking effect at grain boundary [16]. Small quantities of impurities
in ceria-based nanomaterials are unintentionally incorporated during
the sample preparation from the starting materials, ceramic formation
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Abstract

Cinnamomum tamala is Indian bay leaves also known as 7ej patta commonly used in the preparation of delicious food for its
sweet aroma and tremendous medicinal values. In this study, the significant concentration-dependent free radical scavenging and
antioxidant efficacy of the aqueous extracts of bay leaves has been determined using DPPH (2, 2-diphenyl-1-picrylhydrazyl)
radical scavenging, ferric ion-reducing power assay, and hydrogen peroxide radical scavenging assay. The leaf extract has also
been utilized in the rapid synthesis of silver nanoparticles (AgNPs) under mild conditions (30 min reaction time at 70 °C) without
the addition of extra stabilizing or capping agents. Mostly spherical shaped particles were formed with diameter ranging from 10
to 12 nm as evident by HRTEM imaging. The silver nanoparticles were also characterized using FTIR, XRD, and UV-visible
spectroscopic techniques. The antibacterial effect of the synthesized AgNPs was studied against three clinically isolated
multidrug-resistant bacterial strains (Escherichia coli (EC-1), Klebsiella pneumonia (KP-1), and Staphylococcus aureus (SA-
1)). The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of AgNPs against EC-1 were
12.5 and 15 pg/mL and in SA-1 were 10 and 50 pg/mL, and in the case of KP-1, both values were 12.5 pg/mL. It was also noted
that 8 h treatment duration using AgNPs was sufficient to eliminate all types of bacterial growth as evidenced by time-dependent
killing kinetic assays. The biocompatibilities of AgNPs were also tested against human health RBCs, and it was observed that it
did not show any significant toxicity up to 50 pg/mL concentration.

Keywords Cinnamomum tamala - Antioxidant - Antibacterial - Silver nanoparticles - Green synthesis

Introduction

Emergence of drug resistance in microbial pathogens has been
documented as a key health threat in the community.
Antibiotics are the best prescribed treatment policy against
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the bacterial exposure due to satisfactory outcomes. But, inap-
propriate prescription policies, lack of knowledge, and non
availability of new class’s antibiotics create a major problem
which is commonly known as antibiotic resistance. Recently,
researchers found a reliable way out in the form of nanotech-
nology which can able to hold the promise to overcome this
challenging situation. In recent years, metal nanoparticles with-
in size range of 1-100 nm have also drawn considerable atten-
tion from scientists due to their unique properties and wide
range of applications in daily life [1]. Metal nanoparticles with
large surface area make them attractive owing to their unique
optical, electric, magnetic, and catalytic properties. Among the
metal nanoparticles, silver nanoparticles are most widely stud-
ied due to their application in biocidal activity [2]. Several
considerable methods for the synthesis of metal nanoparticles
are well reported in the literature including reduction of metal
salt using reducing agents such as sodium borohydride, N,N-
dimethyl formamide, and trisodium citrate [3]. But major
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FIXED POINTS OF MULTIVALUED MAPPINGS IN
METRIC SPACES

Binayak S. Choudhury, N. Metiya, S. Kundu and D. Khatua

Abstract. Admissibility of mappings are introduced to create conditions to minimally restrict
various contractive conditions on pairs of points from a metric space in order to ensure fixed point
property of the respective contractions. In the present work we define new admissibility conditions
and control functions to obtain certain multivalued fixed point theorems. The corresponding single
valued case is discussed. We define four weak contraction mappings of which two are multivalued
and two are single valued. The results are without any assumption of continuity. There is an

illustrative example.

1 Introduction and Definitions

It is observed that the conventional proofs of many fixed point theorems of contractive
mappings in metric spaces including that of the famous Banach’s contraction mapping
principle do not utilize the contraction condition for every pair of points from a
metric space. In many of these results it has been possible to restrict the contraction
condition to certain sets of the pairs of points for which the conclusions of these
theorems are unaltered. Admissibility conditions on functions are introduced for
that purpose. It was first introduced by Samet et al. [26] and was further generalized
for different types of mappings. References [1, 5, 8, 17, 20] are some of the results
from this line of research in metric fixed point theory. It is an alternative to the
approach of introducing partial order in metric spaces which also serves the same
purpose. Fixed point theory in partially ordered metric spaces has a vast literature
for which [7, 16, 22, 23, 24] are some recent references.

We consider multivalued operators in our results. It was through the work of
Nadler [21] that the fixed point theory got extended to the domain of set valued
analysis. Today it has a vast literature and is a subject in its own right. Some
recent references on this topic are [8, 9, 13, 14, 15, 27].

2010 Mathematics Subject Classification: 54H10; 54H25; 47H10.
Keywords: Set valued analysis; Cyclic («, 8)-admissible mapping; Multivalued mapping; Fixed
point.
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EXISTENCE OF TRIPLED FIXED POINTS
FOR FENG LIU TYPE CONTRACTION

BINAYAK S. CHOUDHURY®, N. METIYAP, A. KUNDU® AND S. KUNDU4
(Received 5 December 2019)

Abstract. In this paper we introduce a Feng-Liu type contraction condition for a function defined
from X2 to closed and bounded subsets of X where (X, d) be a complete metric space. These types of
contractions are generalizations of several other contraction conditions for mappings defined on metric
spaces. It has found its applications in a number of theorems establishing the existence of fixed points
of the concerned mappings. In the present context we prove triple fixed point theorems using this
contractions with an arbitrary binary relation. There are some corollaries of the main theorems. A
supporting example illustrates the main findings of the paper. The work falls in the domain of setvalued
analysis.

1. Introduction and Mathematical Background. The famous Banach’s
contraction mapping principle (Banach, 1922) was extended to the case of setvalued
mappings by Nadler (Nadler and Jr., 1969) in 1969 and he proved a well-known fixed
point result which states that every multivalued contraction defined on a complete
metric space with bounded and closed values has a fixed point. This work was followed
by a development of the branch of fixed point theory in the domain of setvalued
analysis through works like (Aubin and Frankowska, 2009, Cirié, 2008, Choudhury
and Metiya, 2013, Choudhury, Metiya and Kundu, 2018, Feng and Liu, 2006, Hussain,
Yasmin and Shafga, 2014, Klim and Wardowski, 2007, Nadler and Jr., 1969, Nicolae,
2011 and Tiirkowglu, Ozer and Fisher, 2002). The book of Almezel et al. [3] gives a
comprehensive account of this development. In a paper published in 2009 [13], Ciri¢
proved two theorems supported with illustration where several other fixed point results
of nonlinear contractions could be combined into a single result.

Recently another extension of Nadler’s (Nadler and Jr. 1969) result was proved by
Feng and Liu in (Feng and Liu, 2006), and further developed by many others (Altun,
Arifi, Al, Jleli, Lashin and Samet, 2016, Aydi and Karapinar, 2012 Ciric’, 2009, Klim
and Wardowski, 2007 and Nicolae, 2011).

Ran and Reurings (2004), in 2003, extended the Banach fixed point theorem by
endowing the metric space X with a partial order relation. In 2006, the concept of
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In this work we consider a fixed point problem related to a multivalued coupled mapping which we
define here. The function is also assumed to satisfy «- dominating condition which is a conceptual ex-
tension of admissibility condition. We show that the fixed point problem is solvable for the case of the
mapping we consider here. Further we examine the data-dependence and stability of fixed point sets
associated with the coupled multivalued mapping. The main result is deduced in metric spaces. Its con-

MSC: sequences are discussed in partially ordered metric spaces as well as in metric spaces with a graph. There
47H10 are some illustrative examples. The work is in the domain of setvalued analysis.
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54H25 © 2020 Elsevier Ltd. All rights reserved.
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1. Introduction and mathematical preliminaries

The present paper is about the existence of multivalued cou-
pled fixed points and data-dependece and stability associated with
fixed point sets of certain multivalued coupled mappings on com-
plete metric spaces. The idea of coupled fixed point was originated
in the work of Guo et al. [15] in 1987 and received much atten-
tion after the appearance of the work of Bhaskar et al. [14] in
2006 where a coupled contraction mapping theorem was estab-
lished in partially ordered metric spaces. In an attempt to gen-
eralize Banach’s contraction mapping principle, Suzuki [31] intro-
duced a new contraction and proved the existence of fixed points
for these contractions following a new line of argument. Again ad-
missibility conditions were introduced by Samet et al. [29] to prove
another extension of the Banach’s result. These results were further
generalized and used to obtain fixed point results. Further there
has been a rapid development of fixed point theory for setvalued
mappings. The first work in setvalued fixed point theory was due

* Corresponding author.
E-mail address: metiya.nikhilesh@gmail.com (N. Metiya).

https://doi.org/10.1016/j.chaos.2020.109678
0960-0779/© 2020 Elsevier Ltd. All rights reserved.

to Nadler [22]. Recent results in this line of research include works
like [6,7,9,11,20-22,30].

In the present work putting the aforesaid four concepts to-
gether, we deduce a new fixed point result for a multivalued
Suzuki type mapping satisfying «- dominated condition in the gen-
eralized structure of a metric space. We next investigate data de-
pendence and stability properties of the fixed point sets associated
with the new multivalued contraction we define here. Further we
discuss the consequences of the main theorem in metric spaces
with partial ordering and with the structure of graph respectively.
Two illustrative examples are discussed.

It may be mentioned here that the problem of data dependence
and stability have been discussed in works like [26,27] and [4,20-
22] respectively in recent times. We use the data dependence to
deduce stability result for our mappings. None often than not, such
problems are discussed for multivalued mappings. This is due to
the fact that the fixed point sets of setvalued mappings are gen-
erally larger than their singlevalued counterparts and also have
more complicated structures. We have some applications of our
results in partially ordered metric spaces and metric spaces with
a graph. In both the domains fixed point theory has developed
in recent past. Some of these works can be found in references
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The first woman sociologist - anthropologist of India -
Irawati Karve

Irawati Karve apart from being India’s first woman sociologist-anthropologist, was also a pioneer of feminist
scholarship in India, at a time when both sociology and anthropology were in their initial phase of development in
India. She is also credited as the founder of the department of anthropology at the Deccan College and Post-
Graduate Research Institute at Poona (1939), where she undertook research projects in different branches of
anthropology and sociology. It was in an intellectual climate characterised by a conspicuous absence of women
academicians, that Karve emerged as a lone female scholar among her male contemporaries such as Ghurye, Bose
and Dumont. Karve's expertise in her subject helped her find her footing in a male-dominated discipline, but
unfortunately she could not secure a strong place for herself in the narratives of Indian sociology and
anthropology. It is well-known that the plethora of literature regarding the development of these two disciplines in
India, have been marked by a distinct preponderance of androcentric bias and thus the contributions of female
scholars have almost been rendered invisible. Karve has met with a similar fate, and has been systematically and
perhaps deliberately neglected in the annals of sociological research in India.

Karve belonged to a generation of sociologists-anthropologists, who combined a knowledge of the rich Indological
tradition with a socio-anthropological approach. She too, in her methodology , fruitfully combined the text with
the context; and her theoretical framework was the one based on practical realities, informed by extensive
fieldwork and a reliance on Sanskrit texts. Karve took equal interest in the different branches of
anthropology,viz.physical anthropology, social anthropology, prehistory and folklore and has worked
simultaneously on them.She has even worked extensively on issues of sociological relevance.Thus , in this sense,
she could easily be paralleled to an amphibian,who fluidly traversed through the terrains of physical anthropology
and sociology.

The problems Karve took up for research ranged from family, kinship , caste to contemporary socio-economic
surveys on weekly markets or dam-displaced people.Her works cover a holistic conceptualization of Indian society
( Channa, 2007). She even worked on a Hindu pilgrimage (which is a significant contribution in the field of
sociology of religion) and also took up the unconventional task of critically dissecting some important revered
characters of Mahabharata. However, underlying all her analysis, was a marked sensitivity to the notion of

womanhood, although till then the concept of feminism had not found a concrete expression in the theoretical
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SECULAR STANDPOINTS, TOLERANCE VIS-A-
VIS VIEWING THE ‘OTHER’S’
INTERPRETATION

Piyali Chanda

Assistant Professor

Government General Degree College Salboni, Paschim Medinipur, West Bengal
Abstract

After 70 years of Independence India stands at the important juncture of reviewing its constitutional ideals and
viewing their viability. The secular component is most debatable in India&#039;s electoral democracy.
Governments have failed time and again to establish social justice in the face of religious majoritarianism. Self-
appointed censor groups have been successful in moulding public opinion to throttle freedom of free speech, free
knowledge and free opinion. This tendency leads to dastardly consequences specifically in the case of book bans,
This article attempts to revisit the concept of secularism and tolerance. In this article the issue of book bans has
been examined to support the claims made notionally.

Keywords : secularism, religious majoritarianism, believers v/s non-believers, self-appointed censorship, other

INTRODUCTION

India is a nation manifest with multitudes, multitudes of people, culture, ideologies, faith and above al|
meanings and interpretations. The diversity is what would strike any viewer and that convincingly
posits its uniqueness. The present society is a derivative of the ancient civilizations that gave content
to the geographical skeleton. Rich in traditions and social histories India has successfully given birth
and nurtured differing religious faiths. Differing led to obvious differences and which at the wake of
independence led to communal tensions and thereby partition. The main task was now on the makers
of the nation to adopt requisite ideals that would shape the character of the new-born independent
state. Among all the ideals and ideologies adopted and engaged with the most debatable so farin all
likelihood remains secularism. A contention that will run through the entire length of this article and the
writer would aim at laying the claim using the issue of book bans and the politics revolving it.

THE IDEA OF SECULARISM IN INDIA

Secularism in India has been interpreted by social scientists in many ways. At the time of its inception
secularism stood on the grounds of two concepts “Sarva Dharma Sambhava” (the Gandhian notion)
and “Dharma Nirpekshata” (the Nehruvian notion). Both ideas are flagships for secularism but do not
stem from the same approach to the ideal.

In the light of religious polarization perfectly crafted by colonial policies the Indian subcontinent was
experiencing communal tensions at the time of independence and also through decades after that. The
magnification of it compelled the need to think about religious identities and the state’s role in it.
Gandhi played a pivotal role in this regard. Having understood the pulse of the people that would
constitute the nation, Gandhi tried to incorporate a principle that could bind all together. In a multi-
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e Dependency of Ionic conductivity
of rare—earth—doped ceria on
several factors.

e Correlation between the factors.

e Understanding of the factors is
vital to develop best solid electro-
lyte for SOFCs.
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GRAPHICAL ABSTRACT

ABSTRACT

The rare—earth—doped ceria overcomes the difficulties of yttria—stabilized zirconia (YSZ)
as an electrolyte in Solid Oxide Fuel Cells (SOFCs) due to its superior ionic conductivity in
the intermediate temperature range. However, several factors such as synthesis process,
sintering condition, dopant concentration, co—doping mechanism, dopant vacancy inter-
action, ionic radius of dopants, grain boundary, grain size, affect the ionic conductivity of
the rare earth doped ceria. It is difficult to explain the ionic conductivity of rare—earth
—doped ceria in terms of a single factor because there is a complex correlation among these
factors. This review tries to find the complicated relationship between these factors. This
work also reviews different opinions regarding the effect of these factors on ionic con-
ductivity. The knowledge about the factors is vital to develop a better solid electrolyte for
SOFCs. This work is an overview of the ionic conductivity of rare—earth—doped ceria in
terms of the several affecting factors.
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e Cep 3Gdo 2019 is prepared via three
different methods.

o Dissolution of Gd*' ions into ceria
is highest for citrate auto-ignition
method.

e Co-precipitation method produces
finer nanomaterials.

e Auto-ignition method exhibits
enhance electrical conductivity.

o Co-precipitation method exhibits
augment grain boundary
conductivity.
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The main focus of this study is to investigate the effect of the synthesis route on structure,
microstructure, and ionic transport properties of CegGdp 019 ionic conductors. Three
different synthesis routes, namely citrate auto—ignition, mechanical alloying, and co
—precipitation method, were employed for the synthesis of CepgGdy 2019 nanomaterials.
The density of the composition prepared through the citrate auto—ignition method was
found to be much greater than the compositions prepared by the other two methods. The
dissolution of Gd*" ions into ceria was highest for the samples prepared via this method.
The crystallite and grain size of the samples was also found to depend on the synthesis
route. On the other hand, the co—precipitation method produced finer nanomaterials in
comparison with the other two methods. The sample prepared via the auto—ignition
method exhibited the highest ionic conductivity, dielectric constant, and lowest associa-
tion energy. The sample prepared using the co—precipitation method exhibited enhanced
grain boundary conductivity due to the lesser value of grain boundary thickness and grain
boundary blocking factor.
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This study investigates the structure and conduction mechanism of Sm;NiMnOg prepared via auto-
ignition method. Rietveld refinement of the XRD pattern confirms the monoclinic structure with space
group P2q/n. This crystal structure is discussed in details. The room temperature conductivity is
1.6 x 1078 Q~1cm~'. The values of total activation energy, dc activation energy, hoping energy and
migration energy are 0.43 eV, 0.44 eV, 0.43 eV and 0.43 eV respectively. The closed value of all activation

energy confirms the conduction of charge carriers via hopping mechanism. Variable range hopping model

Keywords:

Double perovskites
Structural
Conductivity
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Small polaron hoping

confirms the small polaron hopping in the material.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

In recent years double perovskites with general formula
A2B’'B’0g (A = rare earth, B' and B” = transition metals) have
attracted significant interest for the futuristic technological ap-
plications due to their enhanced magnetic, electrical, dielectric
properties, etc. [1,2]. The crystal structure and physical properties
of AyB'B”0Og significantly depend on valency and ionic radius of
the A, B’ and B” cations. Among the various rare earth containing
double perovskites LayNiMnOg is the highest studied material [3].
Solid state reaction and pechini technique are widely used meth-
ods for the preparation of A;B'B”Og materials but in many cases
these methods may not give a highly pure materials [4,5]. Thus,
preparation of a pure phase A;B'B”Og is challenging. A;B'B”Og ma-
terials exhibit significant electrical and dielectric properties both
below and above the room temperature [6,7]. S. Chandra et al.
[6] reported that LuyNiMnOg exhibits an electrically nonuniform
system with distinct transport properties at the grain interiors
and grain boundaries. According to D.N. Singh et al. [8] the room
temperature conductivity of La,CuMnOg is 2.51 x 20~% Sjcm with
activation in the range 0.21-1.06 eV. According to P.R. Mandal et al.
[9] the ac conductivity of SmyCoMnOg depends on both synthesis
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E-mail address: sk.anirban@gmail.com (Sk. Anirban).
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and sintering condition. R. Das et al. [10] reported the existence of
both negative and positive temperature coefficient of resistance
for SmyCoMnOg. F. Gheorghiu et al. [11] prepared Smy;NiMnOg
via spark plasma sintering method and observed two different
conductivity relaxation mechanisms. J. Singh et al. [12] prepared
SmyNiMnOg via facile hydrothermal method and investigated its
electrochemical behavior. However, the structural and electrical
properties study of SmyNiMnOg are very limited. To the best of
my knowledge the charge conduction mechanism of Sm;NiMnOg
has not been investigated significantly.

Thus, in this present work Sm;NiMnOg (SNMO) has been pre-
pared via low temperature auto ignition method. The structure,
conductivity and charge conduction mechanism have been investi-
gated in different approach that has not been used for this material
yet.

2. Materials and methods

SmyNiMnOg was prepared through low temperature auto-
ignition method. The stoichiometric amount of Sm,03 (99.9%) was
added to DI water in a beaker and nitric acid was added to this
mixture dropwise. The solution was stirred using a magnetic stirrer
with hot plate at temperature 60-70°C until the solution becomes
transparent. The stoichiometric amount of Ni(NOs3),.6H20 (99.9%)
and Mn(NO3)2.4H;0 (99.9%) were added to this solution. As a fuel
citric acid and ethylene glycol were added to this solution to the
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To the Editor,

Today, one of the most dangerous health issues is the wide outbreak of COVID-19 infection. An outbreak of coronavirus disease
2019 (COVID-19) caused by the 2019 novel coronavirus (SARS-CoV-2) began in the city of Wuhan in China and has widely spread
worldwide (Wang et al., 2020; Huang et al., 2020). More than 200 countries and territories all around the world have confirmed
imported cases of SARS-CoV-2 infection (https://www.who.int/, 2020), and the disease (COVID-19) has been declared as a Public
Health Emergency of International Concern (PHEIC). Major initial symptoms of COVID-19 include fever, cough, muscle & joint ache,
soreness of throat, and dyspnea (Tan et al., 2020; Zhu et al., 2020). Some patients showed typical symptoms, such as diarrhea and
vomiting, while some remained asymptomatic. Considering the massiveness of transmissibility of the disease the World Health Or-
ganization has declared it a pandemic, and till date, 10.04.2020, it has affected around 1439,516 people in more than 200 countries
and territories resulting over 85,711 deaths (MoHFW, 2020; Worldometer, 2020; https://www.mygov.in/covid, 2020). The WHO has
declared the coronavirus pandemic as a global health emergency.

International and national flight ticket sales have increased significantly over the past decade. COVID-19 remains one of the most
important health problems encountered by travelers to developing countries, the risk being widespread throughout the world. India is
the neighboring country of China. In many Indian students are going to different Universities in China for studies. All these students are
returned home in air travel due to outbreak of COVID-19 in China. A total of 650 people were brought back from Wuhan in China on
1st& 2" February 2020 by two 747 Boeing Air India aircrafts after the massive outbreak of the novel Coronavirus in China. More than
500 people from COVID-19 stricken Italy were also airlifted.

The population of India is 138.2 crores and it is the second most populated country in the World (after China) with a population
density of nearly 464 per square kilometer (Worldometer). The first case in India confirmed in Kerala’s Thrissur district when a student
had returned home from Wuhan University in China. According to the up to date report of the Ministry of Health, Govt. of India, there
are a total of 5709 confirmed COVID-19 affected cases in India which includes 47 foreign nationals. 504 of them have been discharged,
while 199 have deceased (MoHFW, 2020; Worldometer, 2020; https://www.mygov.in/covid, 2020). COVID-19 was spread rapidly
human-to-human transmission either via respiratory droplets or via contact. India is therefore at high risk ofCOVID-19transmission,
and in order to prevent spreading of the disease the Govt. of India has taken some preventive actions (https://boi.gov.in/content), such
as:

o All the 34 international airports in India have been equipped with thermal scanners and it was decided that all the flights coming
from China or other Countries would be scanned and suspicious passengers would be quarantined compulsorily for a minimum
period of 14 days.

e A maximum travel time of 20 hours would be permissible for such commercial passenger aircraft to land in India.

https://doi.org/10.1016/j.jth.2020.100915
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A water soluble polysaccharide (PGPS) with molecular weight ~ 1.4 x 10° Da was isolated by alkali treatment
from an edible mushroom Polyporus grammocephalus and purified by gel chromatography using sepharose-6B
column. Monosaccharide analysis revealed that PGPS was made up of glucose only. PGPS contained (1 — 3)-a-
D-Glcp and (1 — 4)-a-D-Glcp moieties in a molar ratio of nearly 1:2. Through a series of chemical and spectro-
scopic (1D/2D NMR) investigations, the repeating unit of the glucan was established as:

—3)-0-D-Glep(1 — [4)-a-D-Glep(1],—

Keywords: ) - ) ]
Polyporus grammocephalus This a-glucan was observed to stimulate some prime components of immune system, namely, macrophages,
NMR studies splenocytes, and thymocytes.

Immunostimulation

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Mushrooms are attractive functional food and also considered as an
important renewable source for the development of immune-active
drugs [1]. Mushroom polysaccharides, especially glucans have become
a prime theme of research for immunobiologists due to their
immunomodulatory and antitumor properties [2-7]. Numerous bioac-
tive 3-D-glucans with diversified structural features have been isolated
from edible mushrooms [8-10]. Apart from the B-D-glucans, various
linear and branched a-D-glucans have also been reported. Linear
(1 — 3)-a-D-glucan from Armillariella tabescens [11] and Termitomyces
microcarpus [12], (1 — 6)-a-D-glucan from Termitomyces eurhizus [13]
and Pleurotus florida [14], (1 — 3)-, (1 - 6)-a-D-glucan from
Termitomyces eurhizus [13], (1 - 4)-, (1 — 6)-a-D-glucan from Agaricus
blazei [2,15] and Tricholoma matsutake [16] have been reported to show
their immunomodulating and antitumor activities. A branched a-D-
glucan having a-(1 — 4)-p-glucopyranosyl main backbone chain with
(1 - 6)-a-p-glucopyranosyl side chain has been identified from the
fruiting bodies of Coprinus comatus [17]. Moreover, linear glucans
containing both o- and B-glycosidic linkages such as a-(1 — 4),

* Corresponding author.
E-mail address: sunilbhanja@yahoo.co.in (S.K. Bhanja).
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B-(1 — 6)-D-glucan from Astraeus hygrometricus [18] and a-(1 — 4),
p-(1 - 3)-D-glucan from Termitomyces microcarpus [19] have also
been reported.

Polyporus grammocephalus is an edible mushroom commonly found
in the hill areas of West Bengal, India. It generally occurs on dead hard
wood causing white rot and occasionally growing as a parasite on living
trees. Polyporus grammocephalus contains 20.6% of protein, 41.11% of
carbohydrate, 24.62% of crude fibre, 8.75% of free amino acids, 2.03% of
fat and sufficient amount of important minerals such as calcium, potas-
sium and phosphorous, etc. [20]. As claimed by a published report,
P. grammocephalus contains essential oils, phenols, terpenes, steroids,
fatty acids, sugars, anthraquinones, coumarins, anthrones, tannins, fla-
vonoids, and alkaloids [21]. So, it can be considered as an excellent
and safe dietary component. P. grammocephalus is also known to show
significant antioxidant, antimicrobial and NOS activation properties
[22,23]. Different solvent extracts of P. grammocephalus showed cyto-
toxic and chemo protective effects [21,24]. Bioactive components iso-
lated from certain polyporus species like P. confluence, P. umbellatus,
P. sulphureus, P. badius, and P. sclerotium have been reported to exhibit
antitumor, immune-enhancing, antibacterial, anti-inflammatory, anti-
viral, anti-aldosteronic & diuretic effects [25-29]. The present article
deals with an immunoenhancing (1 — 3)-, (1 — 4)-a-glucan which
was isolated from the alkaline extract of the fruit bodies of Polyporus
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Article history: Mushrooms are renewable natural gift for humankind, furnished with unique taste, flavor and medicinal proper-
RECEWEd 15 Ap_nl 2020 ties. For the last few decades study of mushroom polysaccharides has become a matter of great interest to the re-
Received in revised form 16 November 2020 searchers for their immunomodulating, antimicrobial, antioxidant, anticancer, and antitumor properties.

Accepted 12 January 2021

Available online 16 January 2021 Molecular mass, branching configuration, conformation of polysaccharides and chemical modification are the

major factors influencing their biological activities. The mechanism of action of mushroom polysaccharides is
to stimulate T-cells, B-cells, natural killer cells, and macrophage dependent immune responses via binding to re-

Ié;{;\l’g :isl.lshl‘ooms ceptors like the toll-like receptor-2, dectin-1. The present review offers summarized and significant information

Polysaccharides about the structural and biological properties of mushroom polysaccharides, and their potential for development
Structure of therapeutic materials.

Bioactivities © 2018 Elsevier B.V. All rights reserved.
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ARTICLE INFO ABSTRACT
Article history: The emergence of the novel coronavirus, SARS-CoV-2 has pushed forward the world to experience the first
Received 29 December 2020 pandemic of this century. Any specific drug against this RNA virus is yet to be discovered and presently, the

Received in revised form 14 March 2021
Accepted 25 March 2021
Available online 29 March 2021

COVID-19 infected patients are being treated symptomatically. During the last few decades, a number of
polysaccharides with potential biological activities have been invented from Indian medicinal plants.
Many polysaccharides, such as sulfated xylomannan, xylan, pectins, fucoidans, glucans, glucoarabinan,
and arabinoxylan from Indian medicinal plants, have been shown to exhibit antiviral and

gg{%gﬁ; immunomodulating activities. Plant polysaccharides exhibit antiviral activities through interference with
SARS-CoV-2 the viral life cycle and inhibition of attachment of virus to host cell. Intake of certain immune stimulating
Plant polysaccharides plant polysaccharides may also protect from the virus to a certain extent. In process of continuous search
Antiviral for most potent drug, Indian plant polysaccharides may emerge as significant biomaterial to combat
Immunomodulatory COVID-19. This review explores a number of polysaccharides from Indian medicinal plants which showed
antiviral and immunomodulating activities. It is aimed to provide an overview about the composition, mo-
lecular mass, branching configuration and related bioactivities of polysaccharides which is crucial for their

classification as possible drug to induce immune response in viral diseases.
© 2021 Elsevier B.V. All rights reserved.
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Abstract

In this paper we consider a coupled fixed point problem where the mapping is
supposed to satisfy an inequality involving a special type of function which is
familiarly known as C class function and contains rational terms. We first prove the
existence of a coupled fixed point of such mappings. Then we show that the coupled
fixed point is unique under some additional conditions. We investigate the well-
posedness of the problem. Our results are derived in metric spaces with an appro-
priate relation. The inequality is supposed to be valid only for pairs of points
appropriately related by the binary relation. We discuss some consequences and an
application of our result to a problem of a functional equation relevant to dynamic
programming problems. The main result is illustrated through an example.
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ABSTRACT

We investigate a fixed point problem for coupled Geraghty type con-
traction in a metric space with a binary relation. The role of the binary
relation is to restrict the scope of the contraction to smaller number
of ordered pairs. Such possibilities have been explored for different
types of contractions in recent times which has led to the emergence of
relational fixed point theory. Geraghty type contractions arose in the
literatures as a part of research seeking the replacement contraction
constants by appropriate functions. Also coupled fixed point problems
have evoked much interest in recent times. Combining the above trends
we formulate and solve the fixed point problem mentioned above. Fur-
ther we show that with some additional conditions such solution is
unique. Well-posedness of the problem is investigated. An illustrative
example is discussed. The consequences of the results are discussed
considering a-dominated mappings and graphs on the metric space.
Finally we apply our result to show the existence of solution of some

system of nonlinear integral equations.
RESUMEN

Investigamos un problema de punto fijo para contracciones acopladas
de tipo Geraghty en un espacio métrico con una relacién binaria. El
rol de la relacién binaria es restringir el alcance de la contracciéon a un
nimero menor de pares ordenados. Tales posibilidades han sido explo-
radas para diferentes tipos de contracciones recientemente, lo que ha
conllevado el nacimiento de la teoria de punto fijo relacional. Las con-
tracciones de tipo Geraghty aparecen en la literatura como parte de la
investigacién buscando reemplazar las constantes de contraccién por
funciones apropiadas. También problemas de puntos fijos acoplados
han sido de mucho interés recientemente. Combinando las ideas ante-
riores, formulamos y resolvemos el problema de punto fijo mencionado
anteriormente. Mas ain, mostramos que bajo condiciones adicionales
tal solucién es tnica. Se investiga la bien-definicién del problema. Se
discute un ejemplo ilustrativo. Las consecuencias de los resultados se
discuten considerando aplicaciones a-dominadas y grafos en espacios
métricos. Finalmente aplicamos nuestros resultados para mostrar la
existencia de soluciones de algunos sistemas de ecuaciones integrales
no lineales.
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Abstract

In this paper we utilize an inequality involving a coupled multivalued mapping and a
singlevalued mapping to obtain a coupled fixed point theorem. The result combines
together several ideas prevailing in fixed point theory and related studies. There
are several corollaries and illustrative examples. The Hausdorff metric between sets
is utilized. The work is in the context of metric spaces and is a part of setvalued
analysis with the singlevalued consequences.
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ABSTRACT

The concept of governance has received considerable attention in academic discourse since the late 1980s
mainly under the influence of the neo-liberals. The advent of Information and Communication Technology
(ICT) has added new impetus to the shifi, Because, by using ICT government can not only deliver a package
with efficiency, time bounding, cost-effective, and client-oriented service to the citizens but also can achieve the
ideal purpose of good governance. To achieve the basic principles of good governance, the Government of India
has introduced various electronic- governance projects at different levels of governance, e-district project is one
of them. The main objective of the present study is to assess e-governance services delivering through the e-
district project from a good governance perspective. The study, based on the survey data in one district of West
Bengal, also tries to identify key challenges of these projects and also to suggest avenues for better performance.
KEYWORDS: Governance; Information and communication technology: Good Governance; E-Governance,
E-District.
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I. INTRODUCTION

Effecting good governance is arguably the contemporary fad of the developing countries. The World
Bank has described governance as ‘the manner in which power is exercised in the management of a country’s
economic and social r for development’. But, there is no clear definition of good governance as such.
The concept good governance is rather an ideal- typical construct which provides certain parameters to evaluate
governance process. According to UNESCAP (United Nations Economic and Social Commission for Asia and
the Pacific), there are eight principles of good governance, i.e. participation, rule of law, transparency,
responsiveness, consensus, equity and inclusiveness, effectiveness and accountability. So, good governance
signifies a participative manner of governing that functions in a responsible, accountable, and transparent
manner based on the principles of efficiency, legitimacy, and consensus for the purpose of promoting the rights
of individual citizens and the public interest, thus indicating the existence of a political will for ensuring the
welfare of society and sustainable development with social justice (Munshi, 2000).

To achieve the basic principles of good governance, a large of number of countries around the world
have introduced various electronic-governance projects at different strata of government. The potential of e-
governance to attain atiributes of good governance is well recognised across the globe. Several studies
suggesting that ICT can be used in diverse applications to accelerate information dissemination, improve
efficiency of public services, increase the transparency and accountability of government administration to
reduce corruption and facilitate citizen participation in governance process (Bhatnagar, 2014). In Indian context,
Tenth and Eleventh Five Year Plans viewed e-governance as a means to achieve good governance and better
service delivery (GOL 2002, 2007). Electronic-governance means use of information and communication
technology to improve information and service delivery, encouraging citizen participation in the decision-
making process of the government. If delivery of service to citizens is considered a primary function of the
government, information technology has added the impetus to the services rendered by the government.
Through the use of information and communication technology government can deliver a package of efficiency,
time bounding, cost efficiency, and client-oriented service to the citizens. Moreaver, ICTs can enable citizens to
utilize their grievances online and also help government lo get feedback on their policies and actions. In &
broader sense, apart from delivering government services, e-governance includes integration of several stand-
alone systems and services between Government to Citizen (G2C), Government to Business(G2B), Government
to Government (G2G) as well as back office processes and interactions within the entire government framework
(Sapru & Sapru, 2014). The public service delivery mechanism in the developi countries like India used to

cost too much, deliver too little and had not been sufficiently responsive or accountable(Malik et al.,2014). E-
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ABSTRACT

The concept of governance has received significant attention in academic discourse since the late 1980s, has further expanded
with the inclusion of e-governance. In the realm of the machinery of government, the e-governance i.e. Information and
Communication Technology (ICT) based applications are promising to enhance the service delivery system and enlarged
participation, and made the democracy more inclusive. By using ICT’s government can deliver a package with efficiency, time
bounding, cost-effective way to their citizens. To achieve this objective, the Government of India has initiated various electronic-
governance projects at different levels of governance. E-district project is one of the important projects announced under the
National e-Governance Plan, 2006 with the purpose of delivering some basic services to the citizens at their doorstep
electronically, The main purpose of the present study is to assess the effectiveness of e-governance services delivering through the
e-district project from the citizens' perspective. The study also tries to identify the key challenges of these projects and also to

suggest avenues for better performance.
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I. Introduction

The delivery of various public services is the
primary responsibility of the state and it is one of
the most important and critical aspects of good
governance because it touches the lives of
millions of people. It also affects the entire
lifecycle of a citizen’s right from birth till death.
Public services are essential services provided by
a government to its citizens, either directly or by
financing private provision of such services. It
requires smooth interaction between the service
providers and the service receivers so that the
service provider can respond to the need of the
people. Hence, the government must ensure the
uninterrupted public services delivery system to
meet the needs of the common citizen. People
want transparent and accountable administration
to take care of their needs effectively. They want
immediate disposal of their grievances. But the
developing countries like India with their
traditional pattern and process of administration
could not meet the needs of the common citizens.
The excessive dependence on bureaucracy,
hierarchy, rules and regulations  made

www.psychologyandeducation.net

administration ineffective in delivering proper
services to the citizens. For many decades, public
services have unfortunately been provided with
the main focus on the convenience of service
providers rather than service receivers. Various
factors like complex regulations, lack of proper
information, complicated forms, corruption, lack
of accountability and responsiveness have left
ordinary citizens almost out of the public service
delivery system. Hence, there is a great deal of
public dissatisfaction with the existing service
delivery system at all levels of government (Basu,
2015). In response to this crisis, the Government
of India has introduced several administrative
reforms; e-Governance is one of them. The main
objective of e-governance project is to provide
efficient and enhanced service delivery to the
citizens at their doorstep. E-governance simply
means the use of information and communication
technology in delivering government services.
Although the term e-governance has gained
significant attention in recent years, there is no
standard definition of this term. Different state
government and organisations define this term
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m:‘?m delivery of various public goods and services are the prime responsibility of the state, The advent of Information
_‘md Communication Technology (ICT) has added new impetus to the service delivery system and playing a vital role
u. i day-to-day public services. By using ICT's government can deliver a package with efficiency, time bounding, cost-
hﬂ‘ecmre and more accountable and transparentway. The main objective of the present study is to assess the impacts of

s.governance services delivering through e-District project on citizens. The study alse tries to identify key challenges
) this project and suggest avenues for better performance.

i (EYWORDS: Information and Communication Technology, Public Service, e-Governance, E-District.
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‘4 NTRODUCTION

fhe delivery of various public goods and services are the primary responsibility of the state and it is one of the
Tinost important and critical aspects of good governance because it touches the lives of millions of people (Mokta,
fi]l3]. italso affects the entire lifecycle of a citizen's right from birth till death. Public services are essential services
wt}mw‘ded by a government to its citizens, either directly or by financing private provision of such services. It involves
33_95,!6wnward. upward and lateral communication with all concerned stakeholders. It requires smooth interaction
setween the service providers and the service receivers so that the service provider can respond to the need of
“he people. Hence, the government must ensure the uninterrupted public services delivery system to meet the

" eds of the common citizen. People want transparent and accountable administration to take care of their needs
sffectively. They want immediate disposal of their grievances. But the developing countries like India with their
jlifraditional pattern and process of administration could not meet the needs of the common citizens. The excessive
)dﬁifiependence on bureaucracy, hierarchy, rules and regulations made administration ineffective in delivering proper
services to the citizens. For many decades, public services have unfortunately been provided with the main focus
in the convenience of service providers rather than service receivers, Various factors like complex regulations, lack

of proper information, complicated forms, corruption, lack of accountability and responsiveness have left ordinary
ditizens almost out of the public service delivery system. Hence, there is a great deal of public dissatisfaction
vith the existing service delivery system at all levels of government (Basu, 2015). In response to this crisis, the
Sovernment of India has introduced several administrative reforms; e-Governance is one of them. E-governance
iimply means the use of information and communication technology in delivering government services. Although
he term e-governance has gained significant attention in recent years, there Is no standard definition of this term,
Jifferent state government and organisations define this term according to thelr aims and objectives. According
©0 the World Bank ‘e-government refers to the use by government agencies of information technologies (such as
Wide Area Networks, the Internet, and mobile computing) that can transform relations with citizens, businesses,
ind other arms of government. Dr. APJ Abdul Kalam, former President of India, has visualized e-Governance in
he Indian context to mean ‘a transparent smart e-governance with seamless access, secure and authentic flow of
nformation crossing the interdepartmental barrier and providing a falr and unblased service to the citizen. It is
he exchange of information, communication transactions, integration of varlous systems and services between

; 5 ha ff cesses and interactions within the entire
jovernment to citizen, government to business as well as back office pro and
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Was Irawati Karve a Feminist?

Megna Bose™

Irawati Karve, both as an individual and as an academician, was one who
could not be easily defined nor fitted into any particular mould. While on
the one hand she was seen as a traditionalist, she was also an absolute
modernist on the other. In fact, one could witness an interface of tradition
and modernity in her. Karve, in spite of being imbued with a strong sense
of traditionalism, was also extremely modern in her outlook, especially in
her perspectives regarding the womenfolk. Whatever she said and wrote
regarding women, seemed to be a reflection of her inner subjective stance.
Thus, it was her ‘reflexivity’ as a woman that found expression throughout
her studies.

It is quite interesting to note that at the time Karve wrote, an overt
reflection of one’s inner feminine subjectivity on one’s work was almost
completely unknown, especially in India. In the West too, barring just a
handful of writers like Mary Wollstonecraft or Simone de Beauvoir, there
was hardly any other author whose works had a feminist inclination. But,
then again, Karve’s ‘feminism’ was different from either Wollstonecraft’s .4
Vindication of the Rights of Woman (1792) or Beauvoir’s The Second Sex (1949)
in that her works or for that matter she herself could not be outright
addressed as a feminist in the classical sense of the term. Karve’s writings,
which constitute a representation of the Indian social reality, have a distinct
underlying feminist connotation, rather than being starkly feminist. In her
writings we witness the evolution of an intrinsic feminism. The fact of
Karve being a woman first and then a sociologist-anthropologist, has
spontaneously surfaced through the medium of her writings. This kind of
rendition of one’s ‘reflexivity’ is quite intriguingly something which only in

“The author is Assistant Professor of Sociology at Government General Degree College,
Salboni, West Bengal.
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Indian Minorities in Education: Muslim
Educational Deprivation

Md. Mainuddin, Assistant Professor in Sociology,
Govt. General Degree College Salboni

Abstract

Minorities have special place in the development of India. Hence without empowering the minorities of the
country, the dream of achieving development is next to impossible. It is evident that Indian minorities are
backward community. Though Indian constitution guarantees equal treatment to all the community
irrespective of their religion, caste, language and other identity, there is an inequality in the society. Among
all minorities, Muslim community is most backward in terms of education, economy and political
representation. This paper is based on the secondary data. The main objective of the study is to explore the
educational condition of minorities in India in general and Muslims of West Bengal in particular. Though there
is paucity of literature and data about this classified as backward community, it is an attempt to gather the
data from various sources and put together in a systematic fashion and analyzed. In this paper literacy and
educational attainment as an indicator are discussed. Hence, one can easily understand the plight of this
minority community who are the victims of a process of invidious discrimination in Indian society.

Keywords: Indian Minorities, Education, Muslim and Deprivation

India is plural country and many religious minorities are living peacefully in various parts of the country. But
there is inequality among these minorities. Minorities have special place in the development of India as they
constitute more than 20 per cent population of the country. Muslims occupy an important position in Indian
society and culture as a minority. Indeed, India has the second largest Muslim population in the world. With a
population of 138 million Muslims constitute 14.22 percent of the total population of the country (Census,
2011)". Meaning thereby that the Muslims are not only the second largest religious group (after the Hindus),
but are also the largest religious minority community in the country. Their population percentage also exceeds
the total population percentage of the other six religious minorities. Despite this fact, discrimination, social
stagnation and educational marginalization cumulatively resulted in growing social and economic
backwardness of the Muslims in larger parts of the country. The share of Muslims in government services is
also poor (Sikand, 2006). Though India in recent years has achieved economic development but influence of
this economic development is not uniformly distributed across the religious community and the other regions.
According to Marxian theory economy is an important factor which influence on the other factor and education
is one of them. Education is both an indicator and an instrument of development. Education plays a crucial role
in increasing labour productivity in both urban and rural areas. Economic returns to investment in education

are typically high has been documented by Human Capital School (Schultz, 1961). There is widely held belief
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Structure, conductivity, dielectric properties,
and charge-carrier dynamics of lead-free Dy,NiMnOg
double perovskite
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ABSTRACT

This work investigates the structure and electrical properties of Dy,NiMnOg
prepared via low-temperature auto-ignition method. Dy,NiMnOg exhibits

Received: 8 May 2021
Accepted: 31 May 2021
Published online:

8 June 2021 monoclinic structure with space group P2;/n. The crystal structure of Dy,.
NiMnOQOg is discussed in detail. The conductivity enhances significantly with
© The Author(s), under temperature indicating semiconductor nature of the sample. The values of

activation energies depend on temperature regions, but in the entire tempera-
ture range, the conduction mechanism follows overlapping large-polaron tun-
neling model. The phase angle depends significantly on both temperature and
frequency. The dielectric properties exhibit relaxor-type behavior. The relaxor
ferroelectric behavior of Dy,NiMnQg increases with the frequency. The values of
activation energy for conduction, hopping, migration, and relaxation are in the
range of 0.22 — 0.25 eV (< 125 °C), 0.64 — 0.66 eV (150 — 325 °C) and 0.63 —
0.65 eV (= 350 °C). The values of all activation energies are very similar. The
scaling behavior of conductivity, impedance, and modulus obeys time-tem-
perature superposition principle and scaling formalism completely. The con-
duction, migration, and relaxation mechanisms remain same in the entire
temperature range.

exclusive licence to Springer
Science+Business Media, LLC,

part of Springer Nature 2021

ferromagnetic semiconductor, magnetocaloric effect,
excellent oxygen storage, high electrical conductivity,

1 Introduction

In recent years, rare-earth-based double perovskite
oxides with general formula RE,B'B”Og [RE = La to
LuandY, B’/B” = two different 3d transition metals]
have received worldwide great research interest due
to their outstandingly distinguishing properties such
as large magnetodielectric effect, magnetoelectric,
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@ Springer

dielectric relaxation, etc. [1-7]. Among the various
rare-earth-based double perovskites, La,NiMnOg is
the most studied material due to its augmented
technological features [8]. The magnetic field per-
suaded variation of the resistivity and dielectric
properties at and above 280 K temperature were

https:/ /doi.org/10.1007 /s10854-021-06318-2
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In this study, double perovskite GdoNiMnOg is prepared via auto-ignition method. Rietveld refinement of the
XRD profile confirms the single phase monoclinic structure with space group P2;/n. The cation Ni exhibits mixed
valence state (+2/+4) and Mn exhibits +4 valence state. Grain, grain boundary and dc conductivity increase
with temperature indicating the semi—conductive nature of the material. The grain conductivity is much higher
and activation energy for grain conductivity is much lower than the grain boundary. The activation energy for dc
conduction and hopping energy are almost identical at different temperature regions. The charge conduction
mechanism follows non-overlapping small polaron tunnelling (NSPT) model. Different Mott’s parameters
confirm small polaron hopping. The polaron hopping mechanism is non-adiabatic in nature. Time-temperature
superposition principle confirms the temperature independent nature of hopping mechanism. The value of
electron photon coupling constant is 8.27 which confirms the strong electron-phonon coupling in this material.
The dielectric relaxor behavior is found to follow modified Curie-Weiss law which becomes more conform with
frequency. The value of co—efficient of diffuseness lies in the range 1.69-1.96 which confirms the diffuse

behavior of the material.

1. Introduction

Rare earth cation based double perovskites (RE;B'B”Og, RE = rare
earths, B’/B’’ = different transition metals) exhibit various structural
and physical properties due to their compositional variations [1-4].
Rare earth based double perovskites have been investigated in the
different fields of science, such as solid-state physics and chemistry,
material science and engineering due to their potential and valuable
technological applications [5-8]. Rare earth based double perovskites
exhibit outstanding electrical, optical and magnetic properties due to
the special and unique electron configurations of rare earth cations
[9-11]. Several double perovskites exhibit relaxor ferroelectricity [12,
13]. Relaxor ferroelectrics have numerous strange features, such as,
lower Curie temperatures than normal ferroelectrics [14]. Generally, the
permittivity of relaxor ferroelectrics strongly depend on frequency and
temperature. According to L.E. Cross [15] relaxor ferroelectric materials
should fulfill the following features: a) the temperature variation of
dielectric permittivity shows a wide and smeared maximum, b) the ex-
istence of dielectric relaxations, i.e. dependence on frequency of the
temperature for the highest dielectric permittivity and c) absence of

* Corresponding author.
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macroscopic symmetry violation as a function of temperature. In the
past, most of the investigations were limited to LayNiMnOg and
LapCoMnOg double perovskites which show enhance dielectric and
magnetoelectric behavior at comparably high temperature [6,16,17]. In
recent years, researchers focused their investigations on the other rare
earth based double perovskites which exhibit promising magnetic,
dielectric and magnetodielectric responses [18-20]. According to M.
Valian et al. [21] urchin-like Dy,CoMnOg nanostructure is an effective
material for photocatalytic applications in ultraviolet light. According to
S. Chanda et al. [22] the ground state of Dy,NiMnOg exhibits ferro-
magnetic insulator like behavior. In the phase coexistence, the strong
magnetoelectric association at the metamagnetic transition exposes the
unique characteristic of EroCoMnQOg, which indicates that this material
is quite appropriate for the magnetoelectric functional applications
[10]. According to M.G. Masud et al. [23] ferromagnetic magnetodi-
electric material EusNiMnOg is suitable for several technological ap-
plications due to its high dielectric constant and moderately low loss. I.
N. Bhatti et al. [24] investigated the physical properties of nano-
—crystalline Hop,CoMnOg and observed that effective magnetic moment
is 5.25 pB/f.u. and paramagnetic to ferromagnetic phase transition
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This study investigates the effect of sintering temperature on structure, ionic conductivity, and dielectric prop-
erties of CepgY0.201.9. The lattice parameter, crystallite size, and relative density increase with the sintering
temperature. The conductivity and activation energy also has been observed to vary with sintering temperature
and show the highest and lowest value respectively at a sintering temperature of 800 °C. Grain boundary
thickness exhibits an enlarged value at both low and high sintering temperatures. The samples sintered at

high-temperature exhibit lower conductivity and higher activation energy due to the formation of stable defect
associates. Sintering temperature affects the dielectric constant of the system. Havriliak-Negami (HN) formalism
is used to investigate the effect of sintering temperature on different parameters of dielectric and modulus spectra.
Scaling spectra confirms that the conduction, relaxation and reorientation mechanism are sintering temperature

independent.

1. Introduction

Solid oxide fuel cells (SOFCs) are one of the most potential present-
day devices for generating electric power among the electrochemical
devices [1,2]. In the past two decades, researchers contributed much
effort to develop efficient electrolyte material for SOFCs [3-5]. Gener-
ally, the widely known solid-state electrolyte for SOFC is the Yttrium
Stabilized Zirconia (YSZ) which functions at a higher temperature
(~1000 °C) [6]. The high operating temperature restricts YSZ from its
proper commercialization. Therefore researchers focused their study to
reduce the operating temperature of SOFCs and observed that cer-
ia-based materials are significantly efficient materials as a solid elec-
trolyte for lower and intermediate temperature SOFCs [7,8]. Thus
ceria-based materials are the best alternatives for YSZ. Generally, pure
ceria is not a good oxygen ion conductor, but its ionic conductivity en-
hances excellently with the doping of rare-earth cations [9]. Generally,
Gd, Sm, and Nd-doped ceria exhibit high ionic conductivity than the
other rare earth cations at low temperatures [10,11]. But the cost of
Smy03 and GdyO3 are quite high. There are many advantages of
rare-earth-doped ceria, such as high ionic conductivity, high-
—temperature thermal stability, significant compatibility with the elec-
trodes, etc. [12-14]. The ionic conductivity and performance of

* Corresponding author.

rare-earth-doped ceria as a solid electrolyte in SOFCs depend on
several factors, such as synthesis route, sintering condition, dopant
concentration, dopant ionic radius, dopant vacancy interaction,
co-doping effect, space charge effect, etc. [15-21]. Among the several
factors, the sintering temperature of rare-earth-doped ceria has the most
potential impact on the performance and manufacturing cost of SOFCs.
Both the density and ionic conductivity get affected significantly by the
sintering condition [22]. The sintering temperature is also the leading
factor for both crystallite and grain growth [23]. Generally, relative
density increases with the sintering temperature, but at the high sintering
temperature, the cell properties deteriorate due to the atomic diffusion
between electrolyte and electrode and electrode interlayer [24]. How-
ever, the maximum density of ceria—based materials cannot be reached
only by enhancing the sintering temperature [25]. Recently, researchers
used different sintering aids, such as Fe, Co, Cu, Li, Zn, Mn, etc. to reduce
the sintering temperature and to enhance the density of the materials
[26-28]. Recently, the flash sintering method is used to achieve high
density at lower sintering temperatures and time [29,30]. However, the
precise process of flash sintering is under investigation to date. Generally,
the ionic conductivity of rare-earth-doped ceria rises initially with sin-
tering temperature and starts to decrease after a certain sintering tem-
perature [16,31]. However, the lowering of ionic conductivity of doped
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This study mainly investigates the defect interaction mediated ionic conductivity of Ceg9Smg 101.95. The ionic
conductivity mainly depends on the concentration of free oxygen vacancies. The formed oxygen vacancies are
bounded with dopant cations due to columbic interaction which depends on the dielectric constant of the ma-
terial. With the rise in temperature dielectric constant increases and dopant-vacancy association decreases.
Consequently, ionic conductivity increases with temperature due to the enhancement of concentration of free

oxygen vacancies. The association and migration energy decrease at higher temperature.

Introduction

Rare-earth-doped ceria (RDC) is a potential candidate as solid-state
electrolyte for intermediate temperature solid oxide fuel -cells
(IT-SOFCs) due to its high ionic conductivity [1]. Ionic conductivity of
RDC depends on ionic radius of dopants, doping concentration, dop-
ant-vacancy interaction, etc. [2]. The doping of rare-earth cations into
ceria induces the oxygen vacancies in ceria lattice. Oxygen vacancies
play crucial role in oxide materials which affect their optical and
transport properties [3-4]. The free oxygen vacancies take part in the
conduction process via hopping mechanism. The ionic conductivity in-
creases with the concentration of free oxygen vacancies [5]. The formed
oxygen vacancies are bounded with dopant cations and formed defect
associates [6]. The migration of oxygen vacancies is obstructed by the
presence of defects into ceria lattice [7]. The ionic conductivity of RDC
decreases after an optimum dopant concentration due to the formation
of large defect associates [8]. The ionic conductivity of RDC depends on
trapping and blocking of oxygen vacancies and dopant-vacancy in-
teractions [9]. The binding energy of defect pair is optimum for Sm>*
and Gd®" dopants [6]. Binding energy of defect associates with all
dopants located at 1st, 2nd and mixed positions with respect to oxygen
vacancies increases with the number of oxygen vacancy [10]. H.
Yamamura et al. investigated the relationship between dielectric
relaxation and ionic conductivity of Sm-doped ceria and observed two
kinds of dielectric relaxation due to different types of defect associates
[11]. Although, there are several studies but the linking of ionic
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conductivity with dielectric constant is lacking. Significant under-
standing about the impact of dielectric constant on dopant-vacancy
interaction is extremely important.

Thus, in this study, we investigate the structure, dielectric properties
and ionic conductivity of CegoSmg 10195 (abbreviated as SDC). The
ionic conductivity has been corelated with the dielectric properties via
dopant-vacancy interaction.

Materials and methods

Ce(.9Smg 101 95 was prepared via co—precipitation method. Details of
the synthesis process, calcination, sintering and pelletization have been
discussed in Electronic Supplementary Information.

X-Ray diffraction (XRD) data of calcined powder was recorded for
phase identification. The electrical data was recorded using an LCR
meter (details are provided in Electronic Supplementary Information).

Results and discussion
Structural analysis and defect interaction

Fig. 1(a) shows the Rietveld refinement XRD pattern of SDC. No
diffraction peak corresponding to Smy0O3 and other impurity have been
found in the sample. This indicates purity and dissolution of Sm>" ions
into ceria lattice. The Rietveld analysis and well index peaks of XRD
pattern for the material SDC indicate the formation of cubic fluorite
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Abstract

Plant extracts mediated syntheses of gold nanoparticles (AuNPs) have earned renewed significance in recent times because
it is bio-compatible, environmentally benign, simple and cost effective. The biomolecules present in the plant extract plays
vital role to reduce chloroaurate ions (AuCl, ") to metallic gold (Au®) and also stabilize them in nanometric dimension. The
biomolecules especially polyphenolic compounds with o-dihydroxy chelating site are highly proficient for the reduction where
no additional capping agents are necessary. Plant extract mediated AulNPs also promising for their broad range of applications
in the field of science and technology. In this review, we have critically discussed the green synthesis of gold nanoparticles
utilizing different parts of medicinally important plants and chloroaurate ion. Phytochemicals screening of the plant extract,
morphological analysis and size of the gold nanoparticles has been discussed. A possible mechanism towards the synthesis
of nanoparticles, growth and their stabilization in nanoscale dimension has also explained. The catalytic, anti-microbial and
anti-cancer applications of gold nanoparticles have also been described.

Keywords Plant extracts - Phytochemicals - Green synthesis - Gold nanoparticles - Morphology - Application

Introduction

Green approach to the synthesis of metal nanoparticles uti-
lizing various parts of the plant extracts is currently under
exploitation because plants are the novel sources of large
number of chemicals [1-4]. As petroleum-based chemi-
cals such as benzene, naphthalene, and anthracene, the key
compounds of the research in organic chemistry, diminishes
from time to time and scientists have switched their research
based on renewable feedstock i.e. the chemicals obtaining
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from plants. Furthermore, research involving plant-based
compounds is straightforward, low-risk, environmentally
friendly, and cost-effective [5]. Plant extracts were known
to have potential applications as metal ion reducers in the
early 1900s, but the exact mechanism was not well under-
stood at the time [6, 7]. Nanoparticles of different shapes and
sizes are attractive due to their unique physical and chemi-
cal properties. Recently, metal nanoparticles of size range
1-100 nm have gained tremendous research interest owing
to their fundamental optoelectronic and magnetic proper-
ties which make them useful in pharmaceuticals [8], drug
delivery [9], optoelectronic devices [10], chemical sensors,
catalysis [11, 12], etc. Among the metals nanoparticles, gold
nanoparticles are also attractive because of their diversified
application such as catalysis [13], sensing [14] drug delivery
vehicle [15], gene therapy, cancerous cell imaging [16], deg-
radation of pesticides [17], antimicrobial agents [18] and ,
detection of toxic metal ions. Gold is inert in the bulk phase,
but because of its huge surface area, its activity changes in
the nanometric dimension. AuNPs display a variety of colors
due to their shape, size and extent of accumulation [19].
Despite the fact that the colloidal gold particles have been
utilized since fifth to fourth century B.C., the Faraday work

’F @ Springer
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Abstract

Areca catechu seed, often known as areca nut, is a source of numerous phytochemicals and is one of the main ingredients in
the preparation of betel. In this study, silver nanoparticles (AgNPs) have been fabricated by a microwave irradiation system
using A. catechu seed extract as an effective bioreductant. The antioxidant efficacy of A. catechu seed extract was demon-
strated using DPPH radical scavenging, ferric ion, hydrogen peroxide radical, and nitric oxide radical scavenging assay. The
AgNPs were found to be spherical in shape, with an average particle size of 17.5+0.5 nm, as evident by HRTEM analysis.
AgNPs were tested for antibacterial effectiveness against multidrug-resistant Escherichia coli (MLD 2), Klebsiella oxytoca
(MLD 41), and Staphylococcus aureus (MLD 4) bacterial strains using standard antimicrobial assays including MIC, MBC,
agar diffusion, and biofilm reduction assay. It was observed that MLD 41 (MIC value 12.5 pg/ml) appeared as the most sensi-
tive against AgNPs, followed by MLD 2 (MIC value 50 pg/ml) and MLD 4 (MIC value 50 pg/ml). AgNPs were also found
to be biocompatible (up to 50 pg/ml of AgNPs), as evident by the hemolysis assay. This study shows a simple, eco-friendly
technique for fabricating AgNPs from A. catechu seed extract, as well as its antibacterial capabilities.

Keywords Microwave irradiation - Silver nanoparticles - Areca catechu - Antioxidant - Antibacterial

Abbreviations MLD 2  Escherichia coli
XRD X-ray powder diffraction MIC Minimum inhibitory concentration
UV-vis  Ultraviolet—visible spectroscopy MBC Minimum bactericidal concentration
SAED Selected area (electron) diffraction HRTEM High-resolution transmission electron
PBS Phosphate buffer saline microscopy
NB Nutrient broth H,0, Hydrogen peroxide
NA Nutrient agar FTIR Fourier-transform infrared spectroscopy
MLD 41 Klebsiella oxytoca EDX Energy-dispersive X-ray analysis
MLD 4  Staphylococcus aureus DPPH 2,2-Diphenyl-1-picrylhydrazyl

DAD Disc agar diffusion

AR Analytical reagent
Jhimli Banerjee and Sovan Samanta contributed equally. AgNPs  Silver nanoparticles

AgNO;  Silver nitrate
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Xylan

A pure water soluble xylan (PS-I) with an average molecular weight ~1.1 x 10° Da was isolated from the hot
water extraction of fresh leaves of Piper betle (paan). The xylan was found to be composed of xylose, galactose
and methyl galacturonate in a molar ratio of nearly 3:1:1. The repeating unit was composed of a backbone
containing three (1 — 4)-a-D-Xylp residues, one of which was branched at O-2 position with the side chain
consisting of (1 — 4)-a-D-GalpA6Me and terminal p-D-Galp residues. This xylan exhibited macrophage, sple-

nocyte, and thymocyte stimulatory activities. In vitro antioxidant studies demonstrated that the xylan has DPPH
radical scavenging potential (ECso = 148 pg/mL), ABTS radical quenching activity (ECso = 188 pg/mL) and
ferrous ions chelating activity (ECso = 370 pg/mL). These findings elicit the need for further exploration of the
xylan as a natural antioxidant and a potent immunostimulating agent.

1. Introduction

A diverse variety of polysaccharides that are being isolated from
plant sources (Schepetkin & Quinn, 2006; Srivastava & Kulshreshtha,
1989; Warrand, 2006) have remained a promising and potent area of
exploration in the broad domain of carbohydrate chemistry. The pri-
mary research interest in this direction stems out of the medicinal at-
tributes of these polysaccharides and the consequent possibility of them
being used as alternative and complementary medicine (Pelley &
Strickland, 2000) exhibiting antioxidant (Petera et al., 2015; Rao &
Muralikrishna, 2006; Wang et al., 2013; Wang et al., 2016), immuno-
modulatory (Ebringerova et al., 1998; Liu et al., 2002; Ogawa et al.,
2005) and anti-tumour activities (Ebringerova et al., 2002; Gao et al.,
2017; Ghoneum, 1998; Ghoneum & Gollapudi, 2003, 2008; Peng & She,
2014), in addition to being investigated for their role in regenerative
medicine and tissue engineering as drug delivery vehicles (Li et al.,
2018). These have enriched the pharmaceutical industry (Fincher &
Stone, 1986; Li et al., 2018) and opened up new vistas in pharmaceutical
research. Apart from the medicinal traits, a host of plant polysaccharides
are known to be excellent food additives (Izydorczyk & Biliaderis, 1995;
Long et al., 2020; Pilnik & Rombouts, 1985; Pitkanen et al., 2018). The
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investigation of new polysaccharides from natural sources is likely to
play an important role in human health in the future. So the charac-
terization of polysaccharides obtained from various sources still remains
a matter of great interest for chemists and biologists.

One of the most popular words being “paan”, is associated with the
daily lives of billions of Indians, refers to the deep green heart shaped
leaves of the betle vine (Guha, 2006). The scientific name of “paan” is
Piper betle which belongs to the family Piperaceae and its leaves have a
strong spicy and aromatic flavor (Wirotesangthong et al., 2008). There
are about 100 varieties of betle vine, distributed all over India among
which 40 species is found in West Bengal (Guha, 2006). The useful and
edible parts of Piper betle are leaves, roots, stems, stalks and fruits.
Chewing “paan” forms one of the most common chewing habits among
the people of the Indian sub-continent (Amonkar et al., 1986; Chen
et al., 1995). This, often addictive, oral practice is more familiar in ab-
origines, and people involved in intense physical labor. The reason
behind this is that processed betel leaf has the potential to stimulate the
central and autonomic nervous systems (Daniel et al., 2003). The leaf is
found to have significant pharmacological activities like antidiabetic,
antitumor, antiulcer, antiplatelet aggregation, anti-fertility, anti-
mutagenic, anticarcinogenic, antimicrobial, anthelminthic and
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For a connected graph G(V, E), we use the notation d(ai1,a2) to represent the dis-
tance between two node points a; and as and it is the minimum of the lengths of
all paths between them. The eccentricity e(a) of a node point a € V is considered as
the maximum length of all shortest paths starts from a to the remaining nodes, i.e.,
e(a) = max{d(a,u1) : u1 € V}. The diameter of a graph G, we denote it by d(G) and it
is the length of the longest shortest path in G, i.e., d(G) = max{e(a) : a € V'}. Also, the
radius of a graph G, we denote it by the symbol r(G) and it is the least eccentricity of all
node points in V, i.e., r(G) = min{e(a) : a € V'}. The central vertex/node point = of a
graph G is a node whose eccentricity is same as G’s radius, i.e., e(z) = r(G). The collec-
tion of all central nodes of a graph G is considered as the center of G and it is symbolized
by ¢(G), ie., ¢(G) = {z € V : e(x) = r(G)}. A graph may have one or more central
vertices. This paper develops an optimal algorithm to compute the diameter, radius and
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Abstract. The existence of a coupled fixed point for a multi-valued mapping satisfying a certain
admissibility condition is established. Requirement that the mapping be a contraction is met im-
plicitly through a function of several variables. Further, we study the stability of coupled fixed point
sets for such mappings. Several illustrative examples are presented.

Key Words and Phrases: Metric space, admissible maps, implicit relation, coupled fixed point,
stability.

2020 Mathematics Subject Classification: 47H10, 54H10, 54H25.

1. INTRODUCTION AND MATHEMATICAL PRELIMINARIES

The present paper is about the existence and stability of coupled fixed point sets
associated with certain multivalued mappings defined on complete metric spaces. The
idea of a coupled fixed point was introduced by Guo et al. [19] and received much
attention after the appearance of the work of Bhaskar et al. [18]. Following the
work of Neito et al. [28], Bhaskar et al. [18] studied the existence of coupled fixed
points of mappings with mized monotone property in a metric space endowed with a
partial order. While an early result on fixed points in partially ordered metric spaces
appeared in the work of Turinici [40], progress in this direction took place following
the works of Ran et al. [34] and Neito et al. [28]. For some recent works from this area
see [7, 14, 20, 27]. The main idea in this approach is that for the existence of fixed
points the various types of contractive inequality conditions need only be satisfied by
the elements of the metric space related through the partial order.

571
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Abstract. In this paper, we study a fixed point problem for certain rational contractions on
~-complete metric spaces. Uniqueness of the fixed point is obtained under additional conditions.
The Ulam—-Hyers—Rassias stability of the problem is investigated. Well-posedness of the problem
and the data dependence property are also explored. There is a corollary of the main result. Finally,
our fixed point theorem is applied to solve a problem of integral equation. There is no continuity
assumption on the mapping.

Keywords: fixed point, Ulam—Hyers stability, well-posedness, data dependence, Fredholm-type
nonlinear integral equation.

1 Introduction and mathematical background

In this paper, we consider a rational contraction on metric spaces and investigate the fixed
point problem associated with it. We assume that the metric space is y-complete, which
is a concept introduced by Kutbi and Sintunavarat in the paper [11]. The uniqueness of
the fixed point is obtained under additional conditions. Rational contractions were first
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permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.
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UDC 517.988
B. S. CHOUDHURY, N. METIYA, S. KUNDU

A MULTIVALUED FIXED POINT RESULT WITH
ASSOCIATED DATA DEPENDECE AND STABILITY
STUDY

Abstract. In this paper, our primary result is on the existence
of non-empty fixed point sets for a new multivalued function de-
fined here. An admissibility condition is also postulated and used
in the main theorem. In two separate sections, we present data
dependence and stability results for the non-empty fixed-point sets
of these mappings. Some consequences of the main theorem are
discussed. The analysis is in the most general setting of metric
spaces. An illustrative example is discussed, which shows that our
existence theorem effectively extends some results in this line of
research.

Key words: fized point, data dependence, stability, metric space,
admissibility condition

2020 Mathematical Subject Classification: j7H10, 54H25,
54H10

1. Introduction and Mathematical Background. Multivalued
contractions appeared first in fixed point theory in the work of Nadler [14].
This work was followed by a development of the branch of fixed point
theory in the domain of set-valued analysis. The books [2[, [12]| describe
this development to a considerable extent.

There have been several generalizations of the famous Banach’s con-
traction mapping principle, which appeared in the famous work of Ba-
nach [3] in 1922. Some of the generalizations are Boyd et al. [5] in 1969,
Meir et al. [13] in 1969, Suzuki [18] in 2008, etc. This domain of math-
ematics is active in contemporary research as well. Also, many of these
results have important applications in different problem of mathematics.

One of the recent generalizations is due to Feng and Liu [8] in 2006,
which was followed by the introductions of several single and multivalu-
ed contractions, incorporating the basic idea of Feng and Liu. These

(©) Petrozavodsk State University, 2022
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COUPLED FIXED POINT SETS WITH
DATA-DEPENDENCE AND STABILITY

Binayak S. Choudhury, Nikhilesh Metiya and Sunirmal Kundu

Abstract. In this paper we establish a coupled fixed point theorem of a coupled multivalued
mapping defined on a complete metric space. In our result we use a new contractive inequality.
There are rational terms in the expression of the inequality. The contractive condition on the
nonlinear map is assumed only to hold on the elements that are related by a binary relation. The
main theorem has several corollaries and is illustrated with example. The main result is deduced in
metric spaces. Its consequences are discussed for a-admissible mapping as well as in metric spaces

with partial order and graph respectively.

1 Mathematical background and preliminaries

Our consideration in this paper is a study related to fixed points of some coupled mul-
tivalued operators on metric spaces equipped with an appropriate binary relation. A
coupled contraction condition is supposed to be satisfied by the multivalued coupled
operator for those points which are related by the binary relation. As a consequence
of it, the inequality here is weaker than the usual case in metric fixed point theory
which assumes the inequality condition for arbitrarily chosen points from the space.
Such weakening of conditions have occupied recent interests in fixed point theory to
a large extent. Works of this category have come to be known as relation-theoretic
fixed point results. Some instances of these works are in [2, 19, 23, 34].

We use rational terms in our inequality. The use of rational terms in contraction
inequalities in the domain of metric fixed point theory was initiated by Dass et al. in
their work [18] in which they extended the Banach’s contraction mapping principle
by using a contractive rational inequality. After that the rational inequalities have
been used in fixed point and related problems in several works as for instances in
[5, 10, 11, 22].

Our results are for coupled multivalued mappings. Coupled fixed point results

2020 Mathematics Subject Classification: 54H10, 54H25, 47H10.
Keywords: Metric space; Hausdorff distance; Binary relation; Dominated map; Coupled fixed
point; Data dependence; Stability.
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Abstract

In this paper we establish coincidence point results for multivalued
Feng-Liu type contractions with a singlevalued mapping. There is a
supporting example. Several other existing results are contained in
our theorems.
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Abstract: In this paper we consider a best proximity point problem whose purpose
is to determine the minimum distance between two sets. It is a global optimization
problem by its very nature which is solved by converting it into a problem of finding an
optimal approximate solution of a fixed point inclusion for a coupled setvalued mapping.
Two solutions are obtained simultaneously through an iteration. We introduce certain
definitions which are used in our theorems. We investigate the data dependence property
of the proximity point sets and establish a weak stability result for the proximity point
sets. There are some illustrative examples. The broad area of the present study is
setvalued optimization.
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Gender disparity: Education and child sex ratio

Md. Mainuddin

Abstract

The last census was a centre of debate throughout the country and abroad among the sociologists and
population demographers. The centre of the debate was enumeration of caste would interfere with the
‘integrity’ of the population count or raise the feeling of inequality. But what revealed from census
2011 provisional data was more shocking and unexpected. The child sex ratio (CSR) which has
dropped from 927 girls per 1,000 boys in 2001 to an all-time low of 914 in 2011. Practices leading to
fewer girls in the 0-6 age group have been spreading more thinly. The circle is widening in most of the
states and union territories. It was shame for the humanity in the world of liberalization,
multiculturalism and feminism. This is an important indicator for existing inequality between men and
women and their low status in Indian society. Perhaps, no one pretend the murder of girl child in the
country before and after they born, is on the rise. Census 2011 also reported the female gain in literacy
more than men. Instead of increase in female literacy rate over two decades their social status is not
increasing as desired. Moreover, with the increase in literacy, the child sex ratio declines. It seems that
education has not brought wisdom. It seems that ‘knowledge’ has played evil by strengthening by
patriarchy mindset in the Indian society.

Keywords: gender, sex ration, missing girl, education, and moral values

1. Introduction

According to the Census of 2011, India’s population was 1210 million, 51.54% are male and
48.46% are female. This means India’s sex ratio has increased from 933 in 2001 to 940 in
2011 census. Population increased by 17.64% between 2001 and 2011 and it led to the
annual growth rate of 1.64%. This census has come up with many positives indicators like
decline in the rate of population growth, a rise in literacy rate and also of the overall sex ratio
of the number of women per 1,000 men. But the child sex ratio (CSR) which has dropped
from 927 girls per 1000 boys in 2001 to an all-time low of 914 in 2011. Incidentally, the
national average of 914 is also the worst India has had since Independence. This census
reported more dangerous phenomena of murdering the girl child in the womb before they
born. It also attracts the attention of the civil society, planners, and allied ministries to
explore the reasons and to calling for “crusade” to curb crime against the girl child.
Addressing bureaucrats and civil society at a function in New Delhi, Prime Minister,
Manmohan Singh claimed Indian girls and women "have done us proud in classrooms, in
boardrooms and on the sports field. They have broken existing barriers to prove their worth
in almost every sphere”. He added, vehemently that "the falling child sex ratio (as shown in
the latest census data) is an indictment of our social values". It would not be wrong if put his
words like, it is the social facts (values) are responsible for this social disorder in the society.
Likely, Durkheim, a social positivist put it in his seminal work ‘Suicide’ which published in
1897 that the reasons of suicide lie outside the individual. In other words, it our socio-
cultural condition of society, responsible for murdering of girl child. Moreover, it is the
cultural constrain acts on the individual to opt for such crime. Therefore, | argue that the very
socialization process which constructs the personality and values of every individual is
dominated by patriarchy sentiments and our cultural ethos and eidos. In this process of
socialization, we learn to devalue the women in the society, this attitude plays a positive role
to eliminate the girl child from the society. The people of India are so diverse ethnically,
culturally, linguistically, politically and economically that it is impossible to explain the
phenomenon with single reasons of declining child sex ratio as it varies across various states
and union territories. The paper argues ‘how social condition and cultural belief manifest the
murder of girl child in India’.
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In this study, the structure, charge transport properties, dielectric properties, and leakage current density of
Dy,CoMnOg double perovskite are investigated. The sample is prepared via auto-ignition method. The
Rietveld refinement of the X-Ray diffraction pattern of the sintered sample reveals the monoclinic phase
with space group P24/n. The crystal structure of the sample is distorted and tilted. The dominant oxidation
state of Co and Mn are +3 and +4, which are estimated from the bond valence sum method. The values of
activation energy for dc conduction are 0.16 eV (< 75 °C) and 0.37 eV (> 100 °C). The charge carrier con-
duction follows a correlated barrier hopping mechanism (< 75 °C). Scaling spectra confirms the temperature
independence nature of the conduction and relaxation mechanism below 75 °C. The grain boundary con-
ductivity is higher than the grain interior conductivity due to the low grain boundary blocking factor. The
sample exhibits a non-Debye type nature. The value of the tangent of dielectric loss lies from 4.15 to 33.11 in
the frequency range from 50 Hz to 500 KHz, and the value of real part of complex dielectric constant lies
between 102 and 67608 in the frequency range from 500 Hz to 50 kHz. The analysis of the imaginary part of
the complex dielectric constant confirms the predomination of the dc electrical conduction process in the
sample. The comparable values of the activation energy for dc conduction, grain interior conductivity, grain
boundary conductivity, migration energy, and activation energy confirm the interlinking among these
processes. The room temperature leakage current density is 4.36 x 1074 Acm™ at 8.05 Vcm™'. The leakage

current density follows the Ohmic conduction and has been explained with the Schottky barrier model.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

In recent years, double perovskite materials have drawn massive
attention due to their several interesting properties, such as the
colossal magnetoresistance effect [1], multiferroic behaviour [2],
ferroelectric/piezoelectric effect [3,4], the giant magnetocaloric ef-
fect [5], giant dielectric response [6], water-splitting catalysis [7],
electrochemical properties 8], etc. The double perovskites' physical
properties and stability depend on the component cations' nature
[9,10]. The general formula of double perovskite is A;BB'Og (Where, A
= alkaline or rare earth ions; B and B' = 3d transition metal ions).
Recently, different physical properties of rare earth based (A = rare
earth ions) double perovskites have been investigated extensively
[11,12]. The reported crystal structure of R,NiMnOg (R = Dy, Ho, and
Er) is monoclinic with space group P24/n [13]. Three magnetic phase

* Correspondence to: Department of Physics Govt. General Degree College, Salboni
Vill.- Koyma P.O.- Bhimpur Dist.- Paschim Medinipur, Pin- 721516, West Bengal, India.
E-mail address: sk.anirban@gmail.com (S. Anirban).

https://doi.org/10.1016/j.jallcom.2022.167184
0925-8388/© 2022 Elsevier B.V. All rights reserved.

transitions have been observed in these double perovskites due to
ordering of rare earth cation, 3d metals ordering, and 3d-4f ex-
change. Orthorhombic crystal structure with space group Pbnm has
been observed for A;FeCoOg (A= Sm, Eu) [ 14]. The double perovskites
R,NiMnOg (R = Pr, Nd, Sm, Gd, Tb, Dy, Ho and Y) show low dielectric
loss with dielectric constants between 15 and 25 [9]. The reported
dielectric constant and dielectric loss for Pr,ZnTiOg are 27 and 0.003
and for Gd,ZnTiOg are 17 and 0.005 at 1 MHz respectively [15]. The
dielectric properties of Pr,ZnTiOg and Gd,ZnTiOg are affected by the
structural changes. The dielectric constant value is proportional to
the octahedral tilting angle of TiOg. In double perovskite, octahedral
tilting is the most common distortion [16-18]. It is a significant
factor in the structural variability of double perovskites. The di-
electric response of complex perovskites significantly depends on
both octahedral tilting and cation ordering [19,20]. The double per-
ovskites A,CoMnOg (where, A = rare earth ions) have been studied
significantly. Er;CoMnOg shows strong magnetoelectric coupling and
ferromagnetic order under 67 K due to the domination of Co?* and
Mn*" superexchange interactions [21]. The temperature-dependent
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The structure, microstructure, charge transport properties, dielectric properties, and leakage current density of
Dy,FeMnOg synthesized by the auto combustion method are investigated in this study. The monoclinic crystal
structure of the sample with space group P2;/n was observed. The CoOg and MnOg octahedra were found dis-
torted and tilted. The calculation of the bond valence sum confirmed the +3 and + 3/+4 oxidation states of Fe
and Mn, respectively. The average crystallite, particle, and grain sizes were 43.01, 94, and 187.68 nm, respec-
tively. The anticipated stoichiometry of the constituent elements was confirmed by energy-dispersive X-ray
spectra. The frequency-dependent conductivity obeyed Jonscher’s power law, and the frequency exponent
associated with this law increased with temperature, indicating the non-overlapping small polaron tunnelling
(NSPT) mechanism for charge conduction. The enhancement of the dielectric loss tangent with temperature was
consistent with the dc conductivity. The frequency dependence of dielectric properties was explained using
Havriliak-Negami formalism. The sample followed Vogel-Fulcher law, which is similar to the relaxor ferro-
electrics, and the ferroelectricity increased with frequency. Conduction, migration, and dielectric relaxation all
have similar activation energies. The sample exhibited low leakage current density, which followed Schottky
emission with a barrier height of 0.02(4) eV. The obtained results were compared with other rare-earth-based

double perovskites.

1. Introduction

Due to their substantial magnetic, electrical, dielectric, vibrational,
and optical characteristics, double perovskites with the general formula
AsMM’Og (where A = rare earth cations and M and M’ are transition
metal cations) have attracted potential attention in recent years [1-5].
Different transition metal cations at the M/M’ sites give rise to various
magnetic, electric, and dielectric properties [6,7]. The nature of the
A-site cation, like the M site in A;MM’Og, significantly impacts the
magnetic and electrical transport properties of the double perovskites
[8-10]. In HooMMnOg (M = Fe, Co, and Ni), a second—order magnetic
phase transition with distinct Curie temperatures can be seen [11]. This
difference in Curie temperature is due to the superexchange process and
the tilting of the octahedron in the crystal structure, which occurs due to
the dissimilar ionic radius of M-site cations and their coupling with
A-site cations. The magnetic susceptibility values of LaMTiOg (M = Co,
Ni, Cu and Zn) validate that LayCoTiOg, LasCuTiOg and LasNiTiOg are
antiferromagnetic in nature and LayZnTiOg is paramagnetic in nature

* Corresponding author.
E-mail address: sk.anirban@gmail.com (Sk. Anirban).
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[6]. The crystal structure of A;2MM’Og varies depending on the M and A
site cations. LaaFeCoOg has an orthorhombic crystal structure with the
space group Pnma, whereas LajFeMnOg has a monoclinic crystal
structure with the space group P21/n [12,13]. Again, the crystal struc-
ture of Dy,FeMnOg is orthorhombic with space group Pnma [14]. Rare
earth-based double perovskites have intriguing charge transport and
dielectric features, including high conductivity, a large dielectric con-
stant, relaxor—ferroelectric properties, and so on. The total conductivity
of Dy,NiMnOg was reported to be 4.05 x 10~% Q@ lem ™! with activation
energy 0.22-0.64 eV, and the associated charge carrier conduction
mechanism in the temperature range 25-450 °C followed the over-
lapping large polaron tunneling (OLPT) [15]. The activation energy of
LayCrMnOg was reported to be 0.27 eV which suggested a small polar-
onic conduction mechanism in this sample [16]. R.X. Silva et al. [17]
investigated the infrared dielectric properties of Gd,CoMnOg and
Y>CoMnOg and found that the values of intrinsic dielectric constants are
17.8 and 16.0, respectively. They also described that the intrinsic
dielectric parameters are independent of particle size but depend on
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Keywords: Prostate cancer is one of the most frequent male-specific malignancies globally, with advanced disease stages
Prostate cancer associated with substantial morbidity and fatality rates. Various techniques, such as radiotherapy, chemo-
Doxorubicin

therapy, prostatectomy etc. are used to treat prostate cancer. Doxorubicin (Dox) has recently piqued the interest
of cancer researchers and scientists as an outstanding chemotherapeutic agent for the treatment of prostate
cancer due to its effective ability to inhibit cancer cell development in various mechanisms. Dox inhibits cancer
cell development by inhibiting topoisomerase II and damages cancer cell DNA through the production of a Dox-
DNA adduct. However, Dox use has been associated to a number of negative side effects, including cardiotoxicity,
hepatotoxicity, neurotoxicity, and other complications. To mitigate the harmful effect of Dox-induced toxicity,
contemporary research has shifted its focus to various nanotechnology-based approaches. This present review is
based on a variety of nano-formulated Dox for prostate cancer, including Liposomal-Dox, Micellar-Dox, Thermo-
Dox, Dendrimer-Dox, Magnetic-Dox etc. Furthermore, the evidence-based mechanistic comparison of nano-
conjugated-Dox and free Dox in prostate cancer management has been evaluated. A number of recent global
clinical trials (retrieved from US National Library of Medicine database) have revealed the current progress of
nano-Dox based therapeutic approaches for prostate cancer treatments and attempted to provide an all-
encompassing, interdisciplinary information in this review. Conclusively, the free-Dox in the treatment of
prostate cancer found less effective than the nano-conjugated-Dox.

Anticancer activity
Nano formulated doxorubicin

Gemcitabine, and Cisplatin are some important chemotherapeutic drugs
that are generally used for this cancer treatment, while gene therapy and
immunotherapy are also used in some rare cases [9]. Dox is an anti-

1. Introduction

The prostate gland is a tiny, rubbery male accessory gland that sits

directly in front of the rectum. For sperm nourishment and protection, it
secretes enzymes, amines, lipids, and metal ions. Uncontrolled cell
proliferation in the prostate glands is defined as prostate cancer [1,2].
According to the Cancer Council, it is most common in older men and is
the most lethal disease, affecting 1.1 million men globally each year, one
out of every six men at some point in their lives and one out of every 36
men dying from it [3-5]. A lot of variables influence prostate cancer,
including smoking, alcohol consumption, sexual activity, and chronic
inflammation [6]. This cancer is identified by the presence of
prostate-specific antigen (PSA) in the blood that is synthesized by both
normal and malignant prostate cells and treated with
radial-prostatectomy (surgery), hormone therapy, chemotherapy, and
nano-medicine [7,8]. Daunorubicin, Doxorubicin (Dox), Paclitaxel,
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cancer anthracycline derived from the Streptomyces bacterium [10,11].
It inhibits cancer cell development in two ways: by producing free
radicals in a process known as '"redox-cycling," also known as "mito-
chondrial dysfunction," and by inhibiting topoisomerase II (Top II), an
enzyme required for DNA synthesis and replication [12,13]. Car-
diotoxicity, such as rhythm disturbances, irregular ECG waves, and left
ventricular dystrophy, are the most serious drawbacks of Dox-based
therapies [14]. Dox-related adverse effects also include hematological
toxicity, hepatic damage, kidney impairment, brain neuron degenera-
tion etc. [15]. Nanoparticles (NPs) is a small particle that is analogous to
basic biological components like DNA, proteins, and other macromo-
lecular structures present inside living cells and varies in size from 1 to
100 nm. According to their size, shape, and material qualities, NPs can
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Abstract In this paper we introduce an admissibility condition for multivalued mappings. Also we
introduce two types of multivalued almost contractions with the help of §- distance. We show that these
contractions, under the assumption of the admissibility condition defined here, have end point property.

The results are obtained without any reference of continuity. There is also an illustrative example.
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1. INTRODUCTION AND MATHEMATICAL BACKGROUND

It is a widely recognized fact that the metric fixed point theory has its origination
in the celebrated work of S. Banach [1] in which the contraction mapping principle was
established. Afterwards a very large number of works have been published where fixed
points of operators are shown to be existent in metric spaces under the assumptions of var-
ious types by contractive conditions on these operators. This line of research constitutes
what is called the fixed point theory of contractive mappings. It has a vast literature and
even today, after about a century of its initiation, remains an active branch of research.
A comprehensive account of its development is given in [2, 3].

A close examination of the proofs of various types of contractive fixed point theorems
reveal that for the purpose of the proof it is not a necessity to assume the contractive
inequality for every pairs of points from the underlying metric space. Instead, the proofs
are valid if the contraction inequality is suitably restricted to hold for appropriate pairs
of points.

*Corresponding author. Published by The Mathematical Association of Thailand.
Copyright (© 2022 by TJM. All rights reserved.
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Abstract. In this paper we formulate a setvalued fixed point problem by
combining four prevalent trends of fixed point theory. We solve the problem
by showing that the set of fixed points is nonempty. Further we have a data
dependence result pertaining to the problem and also a stability result for the
fixed point sets. The main result is extended to metric spaces with a graph.
The results are obtained without the use of metric completeness assumption
which is replaced by some other conditions suitable for solving the fixed point
problem. There are some consequences of the main result. The main result is
illustrated with an example.

1. Introduction and mathematical preliminaries

The development of fixed point theory of contractive mappings following
the work of Banach has been very extensive and is carried into the recent
times even after about hundred years of its initiation. Works like [6], [13], [1'7]
20), 22], [33), [35] are some instances from this line of research. A very influential
form of contraction was proposed by Suzuki (|35]) who generalized the Banach
contraction and in the sequel initiated a new trend in fixed point theory. Such
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In this paper, we utilize an inequality involving a coupled multivalued mapping and a
singlevalued mapping to obtain a coupled coincidence point theorem. We discuss special
conditions under which coupled common fixed point theorems are obtained. The result
combines together several ideas prevailing in fixed point theory related studies. There
are several corollaries and an illustrative example. In the second part of the paper,
we establish a multivalued coupled coincidence point result by putting together several
ideas. A contraction through an implicit relation for the coupled mapping is assumed in
the main theorem for quadruples of points determined by certain functions. The coupled
mapping is also required to satisfy certain dominated conditions which are defined in
this paper. In Secs. 3 and 4, we study the data dependence and stability of coupled
coincidence point sets, respectively. For describing set distance we use the Hausdorff
metric. The work is in the domain of setvalued analysis.

Keywords: Coupled coincidence point; implicit relation; data dependence; stability.
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Existence, Error estimation, Rate of convergence, Ulam-Hyers stability, Well-posedness
and Limit Shadowing Property Related to a Fixed Point Problem

Binayak S. Choudhury, Nikhilesh Metiya and Sunirmal Kundu

ABSTRACT: In this paper we consider a fixed point problem where the mapping is supposed to satisfy
a generalized contractive inequality involving rational terms. We first prove the existence of a fixed point
of such mappings. Then we show that the fixed point is unique under some additional assumptions. We
investigate four aspects of the problem, namely, error estimation and rate of convergence of the fixed point
iteration, Ulam-Hyers stability, well-psoedness and limit shadowing property. In the existence theorem we use
an admissibility condition. Two illustrations are given. The research is in the line with developing fixed point
approaches relevant to applied mathematics.

Key Words: Metric space, Fixed point, Error correction, Rate of convergence, Ulam-Hyers stability,
Well- posedness, Limit shadowing property.
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1. Introduction

Our primary purpose in this paper is to establish a fixed point theorem for a mapping which satisfies
a contractive inequality involving rational terms and also some other conditions which are conceptual
extension of admissibility conditions. The latter has been used quite extensively in the recent develop-
ments of fixed point theory [1,8,10,19,20,23]. Tt is shown that the fixed point is unique if some additional
conditions are imposed. We investigate some aspects of the fixed point problem considered here. We
make an error estimation of the fixed point iteration which we construct in this paper. We also investigate
the rate of convergence of the iteration process. Such considerations have appeared in the fixed point
theory through works like [2,7,14,25].

Next we investigate the Ulam-Hyers stability of the fixed point problem. It is a type of stability which
was initiated by a mathematical question by Ulam [24] and subsequent partial answers by Hyers [9] and
Rassias [16]. The investigation of such stability has been performed in various contexts of mathematics
like functional equations [5,6], isometries [12,17], etc.

Finally we investigate the well-posedness and limit shadowing property of the problem. These are
two related properties of the fixed point problem. The study of well-posedness has appeared in several
recent works related to fixed point theory as for instances in [4,10,11,13,15,22].

The relevance of the present study lies in the theoretical development of fixed point methodologies
applicable to different domains of applied mathematics like differential equations, functional equations
etc. [3,21].

2010 Mathematics Subject Classification: 54H10, 54H25, 47TH10.
Submitted November 07, 2019. Published June 28, 2020
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Abstract

In this paper, a new contraction mapping is introduced which is a generalization of
many different contractions. The definition involves a simulation function as well as
rational terms. The main results are fixed point results obtained under certain met-
ric and order theoretic conditions. An illustrative example is discussed. Several well
known fixed point theorems are shown to be unified by the main theorems. There is a
discussion on error estimation and propagation associated with the fixed point itera-
tion. The methodology is a combination of analytic and order theoretic approaches.

Keywords Metric space - Fixed point - Simulation function - Relation - Error
estimation
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1 Introduction and Mathematical Preliminaries

In this paper, we introduce a new contraction mapping on metric spaces by utilizing a
simulation function. The contraction involves rational terms along with Banach, Kan-
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MULTIVALUED MIZOGUCHI-TAKAHASHI TYPE
RATIONAL CONTRACTION IN RELATIONAL
METRIC SPACES

Binayak S. Choudhury, Nikhilesh Metiya,
Priyam Chakraborty and Sunirmal Kundu

Abstract. In this paper we establish a result in the fixed point theory of multivalued mappings.
This is done by combining three prevalent trends in fixed point theory. Some consequences of the
main theorem are discussed. We also provide an illustrative example. The results are derived on

metric spaces with a relation.

1 Introduction

In certain attempts of generalizing the Banach’s result, appropriate functions were
used to replace the contraction constant [5, 25]. One such attempt was made by
Mizoguchi and Takahashi [23] where they introduced a new function, now known as
MT-function [9], which has been used in a large number of papers in fixed point
theory. Afterwards, this class of functions was utilized to obtain a new class of
contractions whose fixed point properties have been investigated in several works
like [11, 29, 30].

In the development of the metric fixed point theory, contractive inequalities
with rational expressions appeared first in the work of Dass and Gupta [8]. Several
results in this domain for mappings satisfying rational inequalities have appeared in
the subsequent times of which [8, 13, 20] are some recent references.

A generalization of the Banach’s contraction mapping principle was suggested
by A. Alam and M. Imdad [1] where the concept of relation theoretic fixed point
was used. Relational metric spaces are useful, as fixed point results in such spaces
can be derived by imposing the contractive condition for certain pairs of points only,
considerations of arbitrary points from the whole space are not required here. This is
a new and emerging branch of fixed point theory. The relation theoretic approaches
have been used in several fixed point results like [1, 2, 3, 6, 14, 16, 17, 18, 27].
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Abstract. The idea of centrality measurements is quite appropriate
for determining the important vertices or edges in a network. A ver-
tex in a network may be an important vertex depending on its angle
of assumption. There are many centrality measurements to find the
characteristics of a vertex in a network. Betweenness centrality is an
important variant of centrality measurement for analyzing complex net-
works based on shortest paths. The betweenness centrality of a node
point w is the sum of the fraction which has the number of shortest paths
between any two node points v and w as denominator and the number
of the shortest paths passing through the vertex v between them as nu-
merator. This paper describes some theoretical results relating to the
betweenness centrality and relative betweenness centrality of different
types of corona graphs (P, ® P, Pn O Km, Ch© Km, Cp ® P, Cn ©Ch,
and C, ® K1, ) and unicyclic graphs (A(n, k,1), B(n, k,1), D(n, k,1) and
E(n,k,1)).
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“If there were only water amongst the rock
Dead mountain mouth of carious teeth that cannot spit
Here one can neither stand nor lie not sit
There is not even silence in the mountains
But dry sterile thunder without rain
There is not even solitude in the mountains
But red sullen faces sneer and snarl
From doors of mud cracked houses.”
(What the Thunder Said)
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“The eyes are not here

There are no eyes here

In this valley of dying stars

In this hollow valley

This Broken jaw of our lost kingdoms

In this last meeting places

We grope together

And avoid speech

Gathered on this beach of the tumid river.”
(The Hollow Men)
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Abstract
Saikat Rakshit is one of the fiction writers who emerged in post-independence Bengali
Leterature. He is known as ‘Bhumiputra of Purulia’. It was known as Manbhum before the
year of 1956. After the movement for few years for Bengali language, On 1% November
1956, it was split into two districts. One of them is Purulia and another is Dhanbad. From
the childhood Saikat Rakshit was well known about the tribal life and culture of manbhum.
So, he has used various type of folk elements from Manbhum in his novels and short stories.
His novel "Dhula Urani’ depicts the tribal life and culture of Khariduyara village by the
Kumari river. Folk elements like nachni nach , jhumur song, witch belief etc. has been
reflected in this novel. His novel ‘Sirkabad’ presents the financial crises of the poor tribal
artisans of village Gurahata, Kalabani, Naktitar, Sirkabad under Arsha thana of Purulia
district who were engaged with Gur craft. The financial crises of Mask artists of Dumardih
and chairda village has been reflected in his story ‘Mukhosh’ and the story 'Dhaman’
depicts the life struggles of itinerant dokra artists.
Keywords : Manbhum, Purulia, folk elements, nachni nach, Sirkabad, gur cratft.

Ciee AFCoT FUAFNRCS] TR GRS TAMT ST e “Mwew 8 “EiFe
AT FCE THIF PR I TOIS ATIGH ICT NCA 1| TSN A zeferat coret, a9z
O TG CT Affee R AASCT ©f IOV o e Wewi @ Frad, svey
AT e TN e RIcaa Sege | sroe A [ saeicas q0e @ st @@
e 2CTRE, OICe TELE IR TGN | JFET 8 (AW & TTorTa 47 T8H| Sroo
ATCe o Taeican Rercs oeReTd TMICH! [aaiz 9% a0 SorewRe (o0s edld
ATHGAITOT (T (T | ©ITS (T T+ (RITH! CRITH! (Sl i 27, Ol SIed Q1 ZeT T
CErEl | IRME, S55S I 9T QF6! W1 IC6 ¢ | 7ot srareixr <ttt sifwteria fqured
Rz, S ¢ @bariE M 93 ToF Somt 507 T | TGN T (ST T4 iR
ATAT SSLS | T, MAGH 5C Cfef [RRICH | TG QRS SRR Sieets qrgera
feet q1EE | (e qiAien g oy wie R ot dvfere e g widiwot S

Volume-VIII, Issue-V September 2022 37




R A T S R R A I R ey B I R R ST,

TRISANGAM INTERNATIONAL
REFEREED JOURNAL

A Peer Reviewed Refereed Journal on Language,

Literature & Culture's
¢ ISSN 2583 - 0848

The board of
Trisangam international refereed journal (TIRJ)
Is here by awarding this certificate to

G Jift
In recognition of the publication of the paper entitled
T cRIToTeiTs Rifow cort : sy STy A seeay

after review is found suitable & has been Published in TIRJ (https://tirj.org.in)
Volume 2, issue iv, October, 2022. Date of publication 31th October 2022

Bz

Editor in Chief

Impact Factor TIRJ
2.857 Siliguri, Darjeeling




Trisangam International Refereed Journal {Hr,:J

A Peer Reviewed Research Journal on Language, Literature & Culture’s
Volume-2, Issue-lv, October2022, tir}/October22/article-05

Website: www.tirl.org.In, Page No.35-41

Trisangam International Referced Journal (TIRJ)

A Peer Reviewed Research Journal on Language, Literature & Culture’s
Volume-2, Issue-iv, published on October 2022, Page No, 35~41

Website: https://www.tirj.org.In, Mall 1D: trisangamirj@gmall.com

e ISSN : 2583 - 0848 (Online)

T CRITBeTE R[iva et < e e fieew @A

RN

TEFIA W, A e

TSED (wAIRe ot atere e, «Fow o
33 ; majhiajun79@gmail.com

Keyword
TerE, SR i, 75, crowt 4%, omat e, e wa, e T, SR

Abstract

TR e ¢ fesm e s e witaiiRe 9 sy e wd am 90 M FE
AF COR 2 I 31 corit 1 Fieet HfRwom @ o1 (A oF @ I I T 3w AfRcem Rifey
I ViiE ST WA RISH (o1 S0 76 A0S (7l (91T | IR R ot S SR (oreiee
e s W ot T FaEifRreR 4T FAGAL, A, SRE, PTSIT, ABSIFTR e,
(AT T SR ~RRS] STC WRYS 1Y (R, TR0 (i, T 1), Shee fr, B 3,
afE TER 27d FURIRIN 2e ufFe were SEe e oRE W ol o ST @R
mmwﬁmq@awﬁa@ﬁm,wwmﬂwﬁmﬁ%ﬂm@mwmﬁ.
zmmwi%mﬁmwmwwmmmmmmmw.awﬁaﬁwa%w
P SREAY A @RS T (AR S T AT S o Sese Woel @ R cop
ﬁamomm%ﬁamm?@ﬁamwmﬁmmmwwﬁwﬁmﬁm
ufFe Tz M @I Tt o wiRkew @i g AT G IR TG QR
wﬁwwmmmqmmmmﬂmmwmmmmn

Discussion

mzvnﬁﬁmmﬁmmmﬁﬁqcﬂmmwwmcﬁmwﬁmmmﬁw
(NF GF I@ CAFHIET, TP, S, A RO T TS TR 9Ty
FEe® crim s 1 ﬁmwaﬂmﬁﬁmcﬁmlWWWEWWWMW

wwmmmﬁﬁmmﬁgﬁgwmmw.wmmwmm%
ﬁﬁnmmmmﬁrmwmwcwaﬁmﬁwwmwlmm,wam

Page 35 of 41



dmzr-m M.gi. Y _;f

7 ;"A b| lmgual bl*annual Pccl Rcvicwcd’Journal' ISSN-2348-8018
| l(

1-" L_ e o s T —————
o e zoven. Yol

: HADA““A:IJi%% — gﬁ@j}g}%zmlm
ZNA R 'EIH\I 3] "P ! -.t[f.: “' > r”’__ _




12
Rada Bhabana
Peer-Reviewed Journal
Vol. 22 Issue- 1
fat 2| wifertes 714t 1)
GITAIE - 2039
January - 2023
ISSN : 2348-8018
TN
G SLBIPHE
‘WA, SRR, AL, CoH1-@A77,
o - a0y 308, qiagH, ARHTR
T FNGE
CPOSIE TR, FI6 R : 8/Y, ANTH (@S,
(oll- @I, - a0y 308, G, ARGTRH

g[&iﬁ.
G Jraietiegta
R CR e
€9 3% GGG 55
FeRPIOl- 900099
AL (ST Cel) STl STz,
Email: chatterjee44souren@gmail.com
bl :
84850t u8/q005¢ SO
T - @0 B
fam : ﬁmwﬁmmﬁwwmmaﬁemaﬁ
fAfe s e sote T |



A

Alperal
Rada Bhavana
Peer-Reviewed Journal
Abi annual bi lingual Journal based on rescarch History, Archae-
ology, literary and Cultural discourse
2foam ooy weghs R adnfr sl s
Vol.22 Issue-I
Rt 71| iR 4t 11
January-2023
" Title of the magazine : Rada Bhavana
The Language in {vhich published : Bengali
v o 2RI - i
.Periodicity of Publi.cation : SIX monthly
T[R4 : A
- Name of Editor : Sourendranath Chattopadhyay
TR A : A SLGIAIgHE
" Name of Associate Edior : Bimal Kumar Thandar

WWWWWW



Afootn

WA
Lfwata-

(MGIATE -7 AN G BTG4 e
e s

el Atz s b g 9 i A%

-l fargad

@A A 17

A Hi2) AT AT

st el

Weforur camm : Ao woard
wfaal 21

e cerm oAt ACAIETTE «A ACAL
ferta a7

NGAA AT A 5 G ey G
S (A

2fez1a ¢ AACCGA DA ClfFaSi el
7l %171

rtatcer f areae : B amem
T 5167 '

)

o

88

@



® E? e - i S s m: i ® fim-qAfTm L T2 SO TR A TR L A T
: B o3 354
R o - . o © A% BCE - GULFAAGA
v e ; hifrz) 55141 L3%
EEara ERIE] € Afze-Ac% T
® 6 tafdwora Il @3t fawergw AfeaneTa WISITS 551
TR wrRfaR Q¢ o TS AT T T ¢ WG
® T ag : Y. # ¢ sfme ST T $2%
A L] ® T A A T 1 7REEL A I
) W A A 23
® A S IR 1 TR AT A% e ez T
Aot ¥ - wie
Lok 123

® LTHEENR AT ¢ (ST E T TAEA

mmﬁﬁl-ﬂ@% : At sez

® Wmmwmﬁﬁﬁ?@?mv?ﬁewﬁq

® oS! 0 dana T 2R U iy
s data K i .
® AT TR ST A ST WG TR i S———
ere i Y00 e i s
® ST ! 43 A AT G
Frgem g sob ® ZfyTaITea ‘I GTE T frm T T A
T wwtAeeTs fRreRd
ERRIEg PLH

IoerR - 4



foot o, TR SR ISSN : 2348.8018

orarEd W”ﬁw Sre-af%": shesie
ﬁm@W wofo) ,
ST RRIE]

SRS 2SR T SIPICE SIEI (FIes 13 onfiars sremis
rsf® Aol TNElfo e G R ibmem s,
AT, RIS, TAG, ey, FFol e Efafijran fif
SRIRT I FACOA | [5G, Savo o &t smem aafes
B ICURE SR WYL GRAT A6 ea S | ol
T4 2 Ol (12 MO Oisl I GRS AT Gerl e
i [Rfew FA ot @re | o9, ERrae o@t «ifers
E=-T7N FAC© AT 7N | Fiox Teag [ifen wiasw fifs s
SIS GRZ I Gerel | OITwd A @l et qrrem frg wme
GRWE @ TRIEH | ARSIt SItid S-S 505 I SimiF-w2ret-d
BT | SR TR (ACF O AR 27| O MNAR BATH
LRSS FLIF (IR BT (e =7 | (B8 S 917 DIeI IOt
ROl AP O ey R TRISHCT IR 5T 07 Ol 411 e 1 377
fre =t 2R OItAd FAICE (SITo AI-SJeT SO O (Itd
PR | FEC-SHRAC B AT QT Fers AT | FACRI
2o F e @ Fifo® 27 It IR G | DI AW ST
o fcn fra RS «rf AfFe F00 U F0 | AGOT FE
ST 6 RfeR #AfReS o Rivw A R e
TS AN T 2 | (I FemIcas 7Ac Reaf @ (¥ =i qree
SIS TS 7 T G T | GO TR WA OIR
sree RBIEE it Tt Biy-aia (e ciFe iR et
Wﬁamwﬁdwmwimﬁmwm’mﬁﬁﬁl
R, TOICAIR R i, 373 8 CAIEIRIRFTAR PICZ OITHR O, foq-4%
ﬁm%@wmmmlmwﬂwﬁmwﬁm@w
2t 2 | FrenfRT (aret GfETe i, 2t 2R | iy e 2T
{21 PTG 3% FIFRCY HFE T T4 I |

oSl - >89



Quest Journals

Journal of Research in Humanities and Social Science
Volume 11 ~ Issue 1 (2023) pp: 114-117
ISSN(Online):2321-9467

www.questjournals.org

Research Paper

Feminism and its Marxist perspective

Sk Asraful Islam

Assistant Professor of Philosophy,
Government General Degree College Salboni
P.O.: Bhimpur, District: Paschim Medinipur, PIN: 721516

Abstract

There is not a single interpretation of the phrase that is recognised and agreed upon by all people. The term
"feminism" and how it should be used is the subject of much discussion. As a social movement, feminism has
been calling for political and economic equality for a very long time. Empowerment of women based on equality
in social and cultural contexts Outlining, securing, and defending the equal rights and opportunities of women
were the primary goals of the document. A political movement as well as a philosophical theory, feminism
advocates for women's rights to be treated on par with those of men. This article examines feminism in all of its
myriad guises, as well as the Marxist ideology that underpins feminism. The information in this article comes
from reputable sources.

Keywords: Feminism, Marxism, Patriarchy, Phallocentrism.
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Although the term "feminism" is in widespread use today, there remains a blurring of what exactly
"feminism" means. As a result, many unnecessary controversies have been created. Some confusion remains
about feminism’s ideology and program. Many people think that "feminism" means "freedom." Many people
understand feminism to be a fantasy of the West. In fact, a web of ambiguity about feminism has enveloped
people’s minds. (Dr. Adhikari Arup, 2021)

It is difficult to give a coherent and clear idea about feminism. Because feminism is not a single
specific concept, generally speaking, feminism is a political, economic, cultural, and social movement that seeks
to eliminate those systems, organizations, and attitudes that promote or attempt to maintain male dominance.
Feminism seeks to revise and correct all those patriarchal ideas that denigrate women’s moral, social, economic,
and almost all other kinds of experiences and rights. Feminism is about speaking out against traditional
patriarchal norms, not about passionate rebellion against society or the arbitrariness of freedom. Feminism is not
a movement against men but against patriarchal norms. Kanak Mukherjee, president of the West Bengal
Democratic Women's Association (WBDWA), stated, "The women's movement is not against men. The social
system that subjugates women and subordinates women to men is against the class-divided social system; the
feudal capitalist class is against the exploiting class of society, the capitalist landlord. (Mukhopadhyay, 1986)
Therefore, to know about the true nature of feminism, its ideology, and its program, one has to go deep into it.
Simone de Beauvoir said in her book "The Second Sex," "No one is born a woman; some become one." (Simone
de Beauvoir, Parshlev, 1949) That is, a child is born with female organs by natural law. But at the time of birth,
he does not know whether he is male or female. After that, the society imposes its code of conduct restrictions
on her and constantly wants to make her understand that she is a woman. She is socially feminised by dressing
her up, applying various creams to keep her skin soft, tying her hair, playing with dolls, cooking, telling her not
to go out alone, not leaving her hair open, and making her aware of her exterior when she is a little older. Is
taken Thus, what was a mere biological or sexual difference between men and women, over time, turned into
gender discrimination.

Misogyny can be found in literature, philosophy, music, religion, behavior, conversations, and stories.
Here are some ways to describe it:

In the traditional social system, women’s rights, honor, and merits are seen as much smaller than those of men.
It has been said that women's work in the home, like cooking, cleaning, and taking care of children, the
elderly, and the sick, has no moral or social value.

*Corresponding Author: Sk Asraful Islam 114 | Page
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Abstract: We humans, like other species, share a common bond with this world. We accept

that we are part of the animal world as a fundamental feature of our existence. In this WW
world, we are related to each other in a relationship of interdependence. Ecosystems and

the balance of the environment survive based on this reciprocity. Biodiversity generally

refers to the diversity of life in a region’s ecosystems. This biodiversity includes microscopic

organisms that cannot see with the naked eye and significant plants and animals. We, as

humans, are only a part of it. All our food and survival depend on these diverse plants and

animals. However, we cannot always bring this awareness that we are putting biodiversity

in jeopardy through our activities.

So at the end of the 20" century, human life is now facing a complicated and unimaginable
truth: environmental disaster and endangered human existence. Technology is being used LOkO gandhar

almost arbitrarily by the need for wealth and abundance. As a result, the life force has been
ISSN : 2582-2705 International Peer-

Reviewed Journal on Modern Research.

harmed by depriving nature of its essential resources and ordering ordinary practical
objects to become useless.

Impact Factor 3.57

The first thing needed to conserve biodiversity is to be aware of our environment and
nature. Ancient Vedic literature says that moral order, the Rita Shakti binds the entire
world. This moral code we cannot transgress and thereby owe to the whole of nature.

The relationship between the individual and the environment is reciprocal. We are all
aware of what is happening due to our destruction of biodiversity. Humans have a greater
responsibility to conserve biodiversity. If we look back to ancient India, we can see that the
concept of biodiversity conservation is present there. The essence of Jain and Buddhist
non-violence is to distribute love to all living beings and plants. So by ending the concept
of anthropocentrism, we can hope to preserve biodiversity in the future by fostering virtues
such as ethics by interacting with nature while maintaining harmony.

Keywords: environment, biodiversity, ecosystem, morality.

Introduction: Philosophy mainly deals with the world and life. Moreover, in this biodiversity
is the mutual diversity of different organisms world, there are social, human beings and
there are animals and plants. Therefore, biodiversity is the mutual diversity of different
organisms. One can detect diversity among organisms primarily based on food
environment and temperament. Therefore, even though biodiversity conservation is only a
part of science, it can be discussed from the perspective of philosophy because philosophy
has discussed how to protect the value of life by improving the quality of human life.

Furthermore, life means diversity in that life. In the same way that every portion of the
human body is unique, so are all living things in this vast globe. Biodiversity in the

language of science refers to the presence of different types of organisms ethnically or
ecologically in a particular region or ecosystem in nature. In other words, ‘biodiversity’
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ABSTRACT

This article examines the topological
psychodynamics of spatiality vis-a-vis the
myriad and complex configurations of
subjectivity underpinned by the unconscious
dynamics of psychosexuality operative and
observable amongst the protagonists in the great
modern Bengali poet and author Jibanananda
Das’s short story ‘Tale of City and Village” who
find themselves in an impossibly triangulated
situation attendant upon the trope of a
visit(ation) of/from the past. It concisely and
closely examines the unconscious dynamics of
fantasy, desire and drive mapped onto the
daseinal displacement from the country to the
city which answer to the existential void or
originary lack in being deploying the theoretico-
critical framework of Lacanian psychoanalysis,
semiotics, narratology, Russian Formalism,
Bakhtinian dialogism, and continental
philosophy.

Keywords: Being, subjectivity, fantasy, desire,
drive, jouissance, displacement, anxiety,
pastoral, sublime.

Being-in-the-world® is consequent upon
being in time and in place. This constitutes
the essential chronotope? of human
existence as well as the (literary)
representation of such existence. The being-
in-place of an existent very often takes the
form of displacement. This paper looks at
the destiny of the displaced (urban) being of
characters uprooted from the village of their
early life in Jibanananda Das’s Bengali

translated by Chandak Chattarji as ‘Tale of
City and Village.’

Prakash and Sachi are a married couple.
Both of them used to know Somen when
they lived in a village. The village is
unnamed in the story, which is perhaps
significant. The setting of the story is
colonial Calcutta. One winter evening of
wind and rain Prakash and Somen run into
each other after eight or nine years. Somen
accompanies Prakash home, and meets
Sachi. Somen flings his mackintosh off ‘any
which way’ and settles down and lights a
cheroot. Perhaps this action shows an ability
to make himself feel at home anywhere? Or,
on the contrary, perhaps a disregard for the
sanctity, sociality of homes? ‘He’s puffing
on the cheroot, his eyes closed. He has no
intention whatsoever of paying any heed to
anything happening anywhere else in the
world.” (Das, 9) They don’t talk much. At
Prakash’s gentle nudge, Somen leaves.
Prakash falls asleep.

The story is focalized® through Sachi’s
subjectivity. The wuse of free indirect
discourse* makes it difficult to decide
whether the third-person narrator reports
Sachi’s perceptions or whether it offers its
own independent Olympian view. The
sudden meeting after so many years ‘makes
no difference to Sachi.” (Das, 9). The three
sit quietly. Then, at Prakash’s signal, Somen
leaves. Soon Prakash falls asleep. Sachi
opens all the doors and windows. Coming to
the window opening on the main road, she

short story ‘Graam o Sohorer Golpo’  takes a look at the Calcutta of the night.
‘[T]he tramlines lay empty—it’s bedtime
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GRAPHICAL ABSTRACT

e Monoclinic crystal structure of
Sm,MgMnOg is distorted and
tilted.

e Direct optical band gap is 1.41 eV.

e SmyMgMnOg is relaxor ferroelec-
tric in nature.

e Charge conduction mechanism
follows non—overlapping small
polaron tunneling model.

e Leakage current density
1.53 x 10° Acm™? at 5.11 Vem ™
and 150 °C.
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Relaxor ferroelectrics

Leakage current density

Structure, optical, dielectric, charge transport properties, and leakage current density of
Sm,MgMnOg prepared via auto—combustion method have been investigated in this study.
The stoichiometry of the constituent elements in the prepared sample agrees with the ex-
pected values. The sintered sample exhibits a monoclinic crystal structure with space group
P2,/n. The crystal structure is distorted and tilted. The grains are irregular in shape and size
and distributed non—uniformly. The average crystallite and grain size are 151 nm and
176.49 nm, respectively. The direct optical band gap (1.41 eV) is associated with octahedral
distortion. The tangent of dielectric loss increases beyond ~300 °C rapidly. The Havriliak
—Negami formalism has been used to explain the dielectric properties. The material is
relaxor ferroelectric in nature. The conduction of charge carriers follows non—overlapping
small polaron tunneling (NSPT) conduction model. The ac activation energy decreases
with frequency. The leakage current conduction is Ohmic in nature. The sample exhibits
1.53 x 10°® Acm 2 leakage current density at 5.11 Vem™* and 150 °C, which follows the
Schottky emission relation. The obtained results have been compared with the literature.
© 2023 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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This study investigates the charge transport mechanism, dielectric relaxation and relaxor ferroelectric properties
of SmyMgMnOg which exhibits monoclinic crystal structure with space group P2;/n. The charge carriers con-
duction mechanism in the temperature range 150 K-239 K and 244 K-304 K are correlated barrier hopping
(CBH) and overlapping large polaron tunneling (OLPT), respectively. The maximum barrier height associated to
CBH model is 0.26 meV. The dc activation energy associated to CBH and OLPT model are 0.11 eV and 0.91 eV
respectively. The polaron hopping energy associated to Mott’s variable range hopping model is 0.11 eV at 244 K.
The value of tané varies from 0.004 to 3.329 in temperature range 151.07 K-306.87 K and frequency range 1
kHz-800 kHz. The temperature variation of ¢, ¢ and tans shows a single relaxation which follows Vogel-Fulcher
(VF) law. The VF law and the shape of P-E hysteresis loop confirms the relaxor ferroelectric nature of the studied
material. The saturated polarization (Py,x), remnant polarization (P;) and coercive field (E.) depend on both the
electric field (Ep) and frequency (f). The loop area (A') and dielectric breakdown field (Epp) depend on Ej as Ax
Eo? and EppEp, respectively. The Pyay, Py and E. depend on f as Pygeof 013, Poo<f 048 and E.of ~08, respec-

tively. The energy storage efficiency (;) varies with frequency as: 7% = 20.44f°21,

1. Introduction

In recent years, double perovskites with general formula, Re;BB’Og
(Re = rare earth ions, B/B’ = transition metal ions) draw potential cu-
riosity due to their interesting charge transport properties, dielectric
properties, magnetic properties, ferroelectric properties, etc. [1-4].
Generally, Re;BB’Og double perovskites form into two crystal structures
either in ordered or disordered states based upon the ordering of
B/B'-site. The most common crystal structures of double perovskites are
monoclinic with space group P2;/n and orthorhombic with space group
Pnma [5,6]. Both the crystal structures exhibit exciting charge transport
and dielectric properties, such as ferroelectricity, relaxor—ferroelectric,
high permittivity and low loss. In most double perovskite oxides, the
charge carriers are electrons generated by oxygen vacancies. The cations
of the mixed-valent structure (such as, Fe*'/Fe3t, Mn®'/Mn**,
Ti>*/Ti** and so on) can easily capture the electrons. The electrons hop
between the multivalent states and give rise to both polaron relaxation
and VRH conduction. The most common charge carriers conduction

* Corresponding author.
E-mail address: sk.anirban@gmail.com (Sk. Anirban).

https://doi.org/10.1016/j.jssc.2023.124422

mechanism in Re;BB’Og is correlated barrier hopping (CBH), over-
lapping large polaron tunneling (OLPT) and non-overlapping small
polaron tunneling (NSPT) [7-9]. Charge carriers conduction via CBH
mechanism observed in LagFeMnOg and LaoCuMnOg in the temperature
range 300-523 K and 313-523 K, respectively [7,10]. Charge carriers
conduction via OLPT mechanism observed in Dy,;NiMnOg and NdsCu-
TiOg in the temperature range 298 K-723 K and 213 K-313 K, respec-
tively [8,11]. Charge carriers conduction via NSPT mechanism observed
in Dy2FeMnOg and GdaNiMnOg in the temperature range 298 K-423 K
and 298 K-723 K, respectively [9,12]. More than one conduction
mechanisms, namely, OLPT and CBH were observed in SmyCoMnOQOg
[13]. In several ResBB’Og double perovskites relaxor like dielec-
tric/ferroelectric response was observed due to the ordering of B/B’ —site
ions [1,14,15].

Relaxor-like dielectric behavior and giant dielectric constant step
were observed in LapNiMnOg and these dielectric properties are asso-
ciated with the ordering of Ni%* and Mn** cations [16]. Sm,CoMnOg
exhibits higher dielectric constant and lower dielectric loss than

Received 29 August 2023; Received in revised form 16 October 2023; Accepted 25 October 2023
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Abstract: The term isatin and its derivative-based MCRs have emerged over the years as a versatile,
environment-friendly, and very promising platform for the construction of highly enabling bioactive
organic scaffolds such as drugs, natural products, pharmaceuticals efc. In the world of recent
advancements, the one-pot strategy based on isatin has come to the forefront of synthetic chemistry
for the activation of small organic molecules. This present survey touched on the chemistry of isatin
employed over the past decade to sketch and for the creation of various types of organic molecules
consisting of heterocyclic or spiro-heterocyclic skeletons via one-pot methodology.

Keywords: Isatin, multicomponent reactions (MCRs), one-pot technique, heterocyclic scaffolds, spiro-oxindole, spiro-fused

compounds.

1. INTRODUCTION

For the purpose of their easy synthetic protocols, high
prolificacy, and great performance, multicomponent
reactions (MCRs) have become one of the best tools in
combinatorial chemistry [1-7]. On the other hand, oxindole
moieties have gained a lot of attention because of their
erratic structural importance in fabricating bioactive organic
compounds. Spirocyclic compounds containing indole nuclei
occupy a unique place within biopromising and natural-
occurring drug compounds due to their C-2 or C-3 indolyl
ring systems [8]. The spirocyclic indoles and naturally
occurring indole alkaloids are key building blocks for many
pharmaceutically active compounds and exhibit various
significant  biological properties, such as oxytocin
antagonists, neurokinin antagonists, bradykinin antagonists,
growth hormone secretagogues, monoamine transporter
inhibitors, cell cycle inhibitors, efc. [9-11]. The complexity
of isatin-based substrates has also been widely used in
MCRs for the construction of such highly demanding
heterocyclic and spirocyclic frameworks employing isatin as
a key constituent [12-14]. Therefore, the search for an
environmentally benevolent and cost-effective reaction
strategy for the preparation of spiro compounds involving
isatin-based MCRs is still a challenge for synthetic organic
chemists [15-18]. Additionally, isatin and its derivatives
often exhibit several biological activities, including
pharmacological action, and are also used as an important

*Address correspondence to this author at the Department of Chemistry,
Government General Degree College at Salboni, Vidyasagar University,
Koyma, Bhimpur, Paschim Medinipur, 721516, West Bengal, India;

E-mail: mondalanimesh064@gmail.com

1875-6255/24 $65.00+.00

intermediate in the synthesis of bioactive organic molecules.
For instance, its main core structure is used in many kinds of
alkaloids [19], drugs [20], dyes [21], pesticides, and
analytical reagents. Moreover, activities like antibacterial
[22], antifungal [23], antiviral [24], anti-HIV [25],
antimycobacterial [26], anticancer [27], anti-inflammatory
[28] and anticonvulsant [29] are also provided by the
derivatives of isatin. Over the past few decades, spiro-fused
oxindoles have drawn great interest from worldwide
researchers because of their many natural products, namely
spirotryprostatins, elacomine, rhynchophylline, gelsemine,
gelseverine, horsfiline, efc. A few selected isatin-based
biologically important compounds are shown in Fig. (1).

2. CHEMISTRY OF ISATINS

Isatin is a familiar chemical name of Indoline-2,3-dione
or indole-1H-2,3-dione Fig. (2), and a very valuable natural
substrate present in many plants, such as Isatis tinctoria,
Calanthe discolor, and Couroupita guianensis [30]. In
humans, the metabolic derivative of adrenaline is also a
source of isatin [31]. In the year 1841, the molecule was first
isolated via the oxidation of indigo dye by Erdmann [32] and
Laurent [33] in the presence of nitric acid and chromic acids.

According to previous studies, early isatins possessed
unique reactivity, and they were extensively used for
pharmaceutical synthesis, corrosion inhibition, and also in
the dye industry [34]. The compound is an essential
adaptable building block for organic preparation and is
known to act as an electrophile as well as a nucleophile in
the reaction medium. It takes part in various types of organic
transformations, such as electrophilic aromatic substitution at

© 2024 Bentham Science Publishers
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ABSTRACT: An unprecedented p-TsOH and MsOH-catalyzed construction of
valuable isoindolo/pyrido/pyrrolo-quinolinediones and isoindolo-indolones is dem-

Rz
g;p
Ar

onstrated through annulation reactions of cyclic anhydrides or o-formylbenzoates with . onyies
o-alkynylanilines. The metal-free Brgnsted acid-mediated new [5+1] and [4+1] fused- s P e
cyclization is an operationally simple, highly regioselective, atom economical, high = \ N7 n
yielding, sustainable, and catalytically efficient approach. Al OT é e
0 " N 0o R,
‘\©E§° - \_/—/
R, \
Phthalic anhydri dcs Ar o

B INTRODUCTION

Annulation reactions are the robust synthetic routes to achieve
especially five- and six-membered aromatic heterocycles which
stand out as promising bioactive compounds.' Fused-N-
heterocycles are important units embedded in many bioactive
natural products and have widespread pharmaceutical
applications.”™ For instance, isoindolo[2,1-a]quinolones and
pyrrolo-analogues have shown protective effects against N2-
induced hypoxia [I, Figure 1], antimalarial activity, topo-

topoisomerase melatonin binding site
inhibitor (1) MT; receptor (IV)

antihypoxia agent (I) anticancer activity (1ll)

Figure 1. Few bioactive fused-N-heterocycles.

isomerase, and inhibitory properties against DNA-gyrase [II].”
Pyrido[1,2-a]quinolones are well-known as antibacterial
agents.” Isoindoloindolones have shown anticancer activities
[III] and binding affinity to MT3 [IV] and serotonin S-HT6
ligands and are potential antagonists for neurokinin-1 (hNK1)
receptor.” Thus, the development of a general catalytic
approach for [S+1] and [4+1] annulation reactions for diverse
syntheses of valuable fused-N-heterocycles such as isoindolo-
[2,1-a]quinolones, pyrrolo[1,2-a]quinoline-1,5-diones, 3,4-di-
hydro-1H-pyrido[1,2-a]quinoline-1,6(2H)-diones, and 6H-
isoindolo[2,1-a]indol-6-ones is highly desirable. Syntheses of
isoindolo[2,1-a]quinolones were attempted successfully by the

© 2023 American Chemical Society
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Dihydro-pyrido-
N | / )vl\}k quinolinones
S

do\ol dolos

reaction of “A” on the use of Ph;P—=C=C=NPh, Et;N, metal
catalyst, or DMA (Scheme 1a)."”® Recently, Peng et al.
developed a Pd,(dba);-catalyzed carbonylative [S+1] annula-
tion of halogenated benzanilide with alkyne and carbon
monoxide.” Syntheses of fused tetracyclic 6H-isoindolo[2,1-
alindol-6-ones were achieved using PhI(OAc),”® Cul-catalysis
in the presence of di-t-butyl peroxide (DTBP),” or Cu—Pd
catalyzed cascade cyclization of ortho-alkynyl-N-arylbenza-
mides'® (Scheme 1b).

Griffiths and co-workers transformed 2-(N-phthaloyl)
benzoic acids to acid chlorides and reacted with triethyl
phosphite to achieve the fused-N-heterocycles.'' Cho et al.
reported its synthesis using phthalimide derivatives and Ni'-
catalyst.'” Metal-catalyzed annulation reactions are well known
in the literature.”> However, the development of green,
sustainable, atom-economical, clean, and efficient catalytic
annulation processes using an organocatalyst'* and especially
Brénsted acid catalyst' is desirable in organic synthesis. In
continuation of our studies on annulation reactions,16 we were
interested in synthesizing nitrogen-based fused-heterocycles
through alkyne annulations under metal-free conditions.
Herein, we disclose Brgnsted acid-catalyzed construction of
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ABSTRACT: Herein, we report a highly efficient Ag(I)-catalyzed R o R R R
indolyzation with Friedel—Crafts alkylation through a cascade O B E:(OH @[
cyclization strategy for accessing valuable hybrid heterocycles for - _— oo

RNH,, AgSbFg,

N NeNew
the first time. This general strategy consists of forming four C-C/ ® O I i

=60 ° - HN
0” “NH, AgSbFg, DCE, DCE, RT-60 °C, 6-16 h

C—N/C—O bonds toward dual annulation reactions of 2- RT, 68 h Features Yield: 90-93%
Yield: 85-90% - .

ili i - (i) Four new bonds forming event (4) (15 examples)
alkynylanilines with methyl benzoate-2-carboxaldehydes and DS eampien (D Sr st 5 cvamplen
aromatic amines, as well as with salicylaldehydes and malononitrile. and one C-0 bonds O e one C-C bonds
Variably substituted new indolo-4H-phthalimidines and indolo-4H- (v) Wide substrate scope

(vi) Good to excellent yield

chromenes were synthesized with excellent yields (85—93%) under
mild reaction conditions.

Bl INTRODUCTION Indolyl-2-amino-3-cyano-4H-chromene could be a lovely
compound because of its glamorous biological })roﬁle,
including anticoagulant,lsa anticancer,15b antifungal,1  anti-
HIV,"? antitumor,'>® antimalarial,"" antibacterial,'*® anti-
influenza,"*" and antioxidant'®" activities. The hybrid hetero-
cycle is also used for the treatment of breast, lung, and
colorectal cancer (D), HIV-1RT (E), and anticancer activities
(F) (Figure 1).'® Therefore, the development of a new strategy
for achieving indolo-phthalimidine and indolo-chromene
scaffolds is important in synthetic chemistry.

Among the existing methods for the synthesis of indolyl-
phthalimidines, the most common route involved catalytic C—
C cross-coupling through amidoalkylation of y-hydroxy lactams
and indoles.”” The other important strategies reportedly
involved the reaction of phthalaldehydic acid, amine, and
indole,'* the reaction of 2-halo-N-phenylbenzamides, terminal
alkyne, and substituted indoles at high temperatures,'® and
cyclization of arylaminophthalides."” Salicylaldehyde is a useful
building block for the construction of the benzopyran
intermediate, which upon metal- or base-catalyzed nucleophilic
attack by indole produced indolyl-4H-chromenes.”’ There are
several other important routes for accessing indolyl-4H-
chromene.”’ The cyclization of o-alkynylanilines followed by
functionalization had served as an efficient route for the
construction of substituted indoles employing a transition

The ubiquitous indole subunit is found in a broad range of
biologically valuable natural products and pharmaceuticals." At
present, expansive infectious agent-arbitrated drug resistance is
an important issue, and accordingly, a new drug design is
conceived through the development of potentially powerful
molecules with hybrid structures to improve efficiency and
decrease toxicity.” The hybrid heterocycles are found in
bioactive natural products’ and show diverse biological
activities* and innovative material properties.” The tremendous
applicability of the hybrid heterocycles led to the development
of various methods for their syntheses.” However, efficient and
general catalytic cascade cyclization methods need to be
developed for easy syntheses of the new hybrid heterocycles. In
this regard, syntheses of new hybrid indolyl-heterocycles
possessing a bioactive indole motif are desirable.” Substituted
phthalimidines have become charming synthetic objects
because of their fascinating pharmacological and biological
activities (antihypertensive, anesthetic, antipsychotic, antiulcer,
and efficacy) to act as vasodilatory agents.® These heterocycles
are useful advanced intermediates for the synthesis of various
drugs’ and natural products.lo For instance, (S)-PD172938
(A) " is known as a dopamine D4 receptor antagonist, (R)-
pazinaclone (B)'” was found to have anxiolytic activity and
showed significant interest as a hypnotic, a sedative, and a
muscle relaxant, and (+)-lennoxamine (C)"* is a naturally —
occurring alkaloid (Figure 1). On the contrary, the 4H- Received: November 8, 2023 JOC——
chromine scaffold is present in alkaloids, tocopherols, flavone, Revised:  January 7, 2024 Bt
anthocyanins, and other valuable natural products and Acce.l’ted‘ January 8, 2024 %
displayed noteworthy potency toward antifungal, anticonvul- Published: January 26, 2024 { ;
sant, antitumor, anticancer, antidiabetic, anticholinesterase,
and many other physiological activities."*

© 2024 American Chemical Society https://doi.org/10.1021/acs.joc.3c02568
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ABSTRACT: We have demonstrated N-substituted 2-pyridones as an N,O- o M
directing group for selective C(sp*)-H-activated thiolation, selenylation, and O Operationally simple - {:ﬁLHQ‘\R'
sulfonamidation of ortho C—H bonds of benzamides. This method utilizes a cost- O o external ligand/uditve 1 s
effective Cu(II)-salt catalyst instead of precious metal catalysts, achieving high 22 ontris

applied this protocol to access 30 different compounds with high yields, 1 Base, DMSO
demonstrating thiolation of fluorine-substituted benzamides as well. Density 1ose
functional theory (DFT) calculations support the mechanism, including acetate- PN
supported concerted metalation deprotonation (CMD) steps and the unique role O Cheap metal catalyst @6&,/@%1
of dimethyl sulfoxide (DMSO) solvent. The facile synthesis of pharmaceutically O Regioselective — ™ ; °

. : . . . o I 0 N
yields, including gram-scale synthesis and excellent functional group tolerance. We Q CulOA 0 /Q,\
N RY—— N Ry
Ry H Ry Ho g
H ?e
Ph

4 entries

N
important sulfonamides and other compounds highlights the method’s potential in Q Broad substrate scope oS0
chemistry and medicinal chemistry. 4entries
B INTRODUCTION due to their low toxicity and high abundance on Earth.* It is

noteworthy that copper-catalyzed C—H functionalization
reactions also proceed well without any external ligands or
cocatalysts.” Copper(Il)-catalyzed aromatic C—H-activated

Thioether-, selenide-, and sulfonamide-based compounds are
widely present in natural products, bioactive compounds,
pharmaceuticals, agrochemicals, and functional materials." For

instance, thioether derivatives are the third most exemplified C—C coupled arylation and alkylation gained popularity
constituents (8.8%) of sulfur drugs. (B)utoconazole (A, Figure during the past decade,’ whereas C—X bond formation
1) is utilized as an antifungal agent in gynecology, and axitinib reactions have been explored in recent YearS-baw_w The
(B) is an anticancer tyrosine kinase inhibitor invented by functionalization of aromatic C—H bonds through transition-
Pfizer.'" Organoselenide bis(2-bromo-4,5 dimethoxyphenyl) metal catalysis has emerged as a crucial synthetic method,
selenide (C) has been found to exhibit cytotoxic effects against enabling the direct incorporation of various bonds like C—B,”
tumor cells.' Another selenide analogue, 2-(2,4-dinitrophe- C-S,° C=Se,’ C—0,' C—Cl, and C—N5" Other metal
nylselanyl)-N-phenylbenzamide (D), acts as an inhibitor of catalysts have also been explored for C—H activation of
human breast cancer cell grow’ch.ld Sulfonamide drugs were aromatic compounds, facilitating C—C and C—X coupling

the first antibiotics discovered, marking the beginning of an
antibiotic revolution in medicine."* (sulfadiazine) (E), Sotalol
(F), anthranilic sulfonamide (G), and its analogue (H) were
developed as a sulfonamide antibiotic for treating urinary tract
infections, preventing abnormal heart rhythms, acting as
pharmacophores for hepatitis C virus NS5B polymerase
inhibitors, and functioning as glycerol 3-phosphate acyltrans-
ferase (GPAT) inhibitors, respectively.'® Consequently, the
synthesis method for valuable thioether, selenide, and

reactions, as reported in the literature."'

In 2006, Yu and co-workers disclosed a method for copper-
mediated pyridine-directed arene C—H thiolation and
sulfonamidation under aerobic conditions.” A generic
technique for copper-promoted sulfenylation of C(sp*)-H
bonds employing a detachable 8- aminoquinoline directing
group was disclosed by Daugulis and co-workers in 2012.%

sulfonamide derivatives has become an intriguing area of Received: January 16, 2024
research for synthetic chemists.” Revised: ~ March 29, 2024
Directing groups (DGs) and metal-mediated C—H Accepted:  April 10, 2024

activation and functionalization have emerged as an important Published: April 25, 2024

tool in organic synthesis.” Cu-salt-catalyzed directed C—H
activation reactions have gained considerable attention recently

© 2024 American Chemical Society https://doi.org/10.1021/acs.joc.4c00120

W ACS Publications 6798 J. Org. Chem. 2024, 89, 6798—6812


https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Tanmay+K.+Pati"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Sabir+Ali+Molla"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Narendra+Nath+Ghosh"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Mrinalkanti+Kundu"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Sk+Ajarul"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Pradip+Maity"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Uttam+Khamrai"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Uttam+Khamrai"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Dilip+K.+Maiti"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/showCitFormats?doi=10.1021/acs.joc.4c00120&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.4c00120?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.4c00120?goto=articleMetrics&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.4c00120?goto=recommendations&?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.4c00120?goto=supporting-info&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.joc.4c00120?fig=tgr1&ref=pdf
https://pubs.acs.org/toc/joceah/89/10?ref=pdf
https://pubs.acs.org/toc/joceah/89/10?ref=pdf
https://pubs.acs.org/toc/joceah/89/10?ref=pdf
https://pubs.acs.org/toc/joceah/89/10?ref=pdf
pubs.acs.org/joc?ref=pdf
https://pubs.acs.org?ref=pdf
https://pubs.acs.org?ref=pdf
https://doi.org/10.1021/acs.joc.4c00120?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as
https://pubs.acs.org/joc?ref=pdf
https://pubs.acs.org/joc?ref=pdf

Afrika Matematika (2023) 34:87
https://doi.org/10.1007/5s13370-023-01109-w

®

Check for
updates

Fixed point sets of multivalued rational contractions with
stability analysis

Binayak S. Choudhury’ - Nikhilesh Metiya?@® - Sunirmal Kundu3

Received: 2 May 2018 / Accepted: 8 October 2023
© African Mathematical Union and Springer-Verlag GmbH Deutschland, ein Teil von Springer Nature 2023

Abstract

The present paper is on fixed point theory in set valued analysis. Here putting several con-
cepts together, we define a set valued contraction and establish that such contractions have
fixed points in a complete metric space. We have two main theorems in one of which we use
a-regularity condition of the space as a substitute of the continuity requirement on the mul-
tivalued contraction. There are some illustrative examples and corollaries. We also perform
stability analysis of fixed point sets. We establish that the fixed point sets associated with
the mappings we consider in our theorems are stable. In the last section we discuss some
consequences of the main results of this paper.

Keywords Metric space - Hausdorff distance - Multivalued map - ¢-dominated mapping -
Fixed point - Stability

Mathematics Subject Classification 54H10 - 54H25 - 47H10

1 Introduction

Fixed points of mappings exist under specially postulated conditions. This is true for both
single valued as well as multivalued mappings. In this work our focus is on multi valued
mappings. Fixed point studies of these mappings were originated in the work of Nadler
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Common fixed point result for multivalued mappings with
applications to systems of integral and functional equations

BINAYAK S. CHOUDHURY, N. METIYA, S. KuNDU, AND A. KUNDU

ABSTRACT. In this paper, we establish a common fixed point theorem for two multivalued
mappings satisfying some dominated conditions on a complete metric space. This new rational
type contractive inequality refines various results in the literature. The main theorem is
illustrated with examples. As application, we found the existence of solutions of system
nonlinear integral equations and functional equations.

2020 Mathematics Subject Classification. 54H10, 54H25, 47H10.
Key words and phrases. Dominated mapping, common fixed point, integral equation,
functional equation.

1. Introduction

Metric fixed point theory is widely recognized to have been originated in the work
of S. Banach in 1922 [2], where he proved the famous contraction mapping principle.
The conventional proofs of the Banach’s fixed point theorem along with the proofs
of several other contractive fixed point results like those in [3, 4, 11, 17, 22], do not
require the respective contraction conditions to be satisfied between every pair of
points. Taking into account the above fact, it was shown in many of the recent works
that under some suitable conditions several of these results hold if a partial ordering
" <’ is introduced in the metric space, the contraction is restricted to hold for pairs
of points related by partial ordering, there is an initial condition xg < Tzg for some
xo for the fixed point iteration. Some works in this direction are [14, 19, 20]. This
has opened a new line of research which is the fixed point theory in partially ordered
metric spaces.

An alternative way was suggested by Samet et al. [21] where the concept of admis-
sible mappings was introduced. There is no need to introduce any partial ordering. A
generalization of Banach’s contraction mapping principle was proved by assuming a
contraction condition for certain pairs of points and an initial condition to start with
fixed point iteration. The a- admissible mappings have been used in several fixed
point results like [1, 5, 6, 9].

We use rational terms in our inequality. The use of rational terms in contraction
inequalities in the domain of metric fixed point theory was initiated by Dass et al. in
their work [12] in which they extended the Banach’s contraction principle [2] by using
a contractive rational inequality. After that the rational inequalities have been used
in fixed point and related problems in several works as for instances in [5, 6, 16].

Received January 15, 2022. Accepted August 9, 2022.
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Existence and stability results for fixed points of multivalued
F' contractions and application to Volterra type non
homogeneous integral equation of second kind

BINAYAK S. CHOUDHURY, NIKHILESH METIYA, T. SOM, AND SUNIRMAL KUNDU

ABSTRACT. In this paper we introduce multivalued modified F-contraction on a metric space.
This is a multivalued mapping obtained by incorporating the idea of the recently introduced
F-contraction which has attracted much attention in contemporary research. We explore the
fixed point problem associated with the above contractive mapping. We also investigate the
data dependence and stability properties of the fixed point sets associated with these multival-
ued contractions. We discuss an illustration of the main result and present an application of
the single valued version of the main theorem to a problem of an integral equation of Volterra
type. The domain of the study is fixed point theory and set valued analysis.

2010 Mathematics Subject Classification. 54H10, 54H25, 47H10.
Key words and phrases. Metric space; Hausdorff distance; fixed point; data dependency;
stability.

1. Mathematical background and preliminaries

Our consideration in this paper is a study related to fixed points of some multivalued
operators on metric spaces. We use rational terms in our inequality. The use of
rational terms in contraction inequalities in the domain of metric fixed point theory
was initiated by Dass et al. in their work [18] in which they extended the Banach’s
contraction principle [7] by using a contractive rational inequality. After that the
rational inequalities have been used in fixed point and related problems in several
works as for instances in [0, 10, 11, 28].

Fixed points of multivalued mappings have been treated extensively in its various
aspects. An early reference in this direction is due to Nadler [31] in which the Ba-
nach contraction principle [7] is extended to the domain of setvalued analysis. Some
references of fixed point results of multivalued mappings are noted in [2, 8, 36].

In the present paper we consider a multivalued mapping on a complete metric
space. The multivalued mapping is assumed to satisfy a contraction inequality where
there are rational terms on pairs of points which are connected by a specific way. We
show that the fixed point set of this mapping is nonempty. As special cases of the
fixed point result we obtain several corollaries which are infact multivalued extension
of certain results in metric fixed point theory of ordinary functions. We consider the
problem of data-dependence and stability associated with the fixed point sets of these
mappings.
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MULTIVALUED COUPLED COINCIDENCE POINT RESULTS IN
METRIC SPACES

Binayak S. Choudhury, Nikhilesh Metiya and Sunirmal Kundu

Abstract. In this paper, we use an inequality involving a coupled multivalued mapping
and a singlevalued mapping to obtain a coupled coincidence point theorem. We discuss
special conditions under which coupled common fixed point theorems are obtained. The
result combines several ideas prevalent in fixed point theory studies. There are several
corollaries and illustrative examples. The Hausdorff-Pompeiu metric between sets is used.
The work is in the context of metric spaces and is a part of set-valued analysis with the
singlevalued consequences.

1. Introduction

In this paper we establish a coupled coincidence point result for a singlevalued map-
ping and a coupled multivalued mapping defined on a metric space. We also discuss
additional conditions under which the coupled coincidence point is a coupled com-
mon fixed point. We achieve our goal by merging several ideas, which are discussed
below. The famous Banach principle of contraction mappings was extended to the
field of set-valued analysis by Nadler [9] in 1969, where he proved the multi-valued
contraction mapping theorem using the Hausdorff-Pompeiu metric, which is a metric
on the set of nonempty closed and bounded subsets of a metric space. This work was
followed by several other papers forming the metric fixed point theory of multivalued
functions, which remains an active area of research in mathematics to this day.

The concept of coupled fixed point was first introduced by Guo et al. [6]. Only
after the publication of the work of Bhaskar et al. [4] in 2006 coupled fixed points and
related results for both singlevalued and multivalued coupled mappings have appeared
in large numbers. Some recent work in this area includes [1,2,10,11].

In the development of metric fixed point theory, contractive inequalities with ra-
tional expressions first appeared in the work of Dass and Gupta [5]. Subsequently,
several results have appeared in this area for mappings satisfying rational inequalities.

2020 Mathematics Subject Classification: 54H10, 54H25, 47TH10
Keywords and phrases: Metric space; Hausdorff-Pompeiu distance; MT - functions; coupled
coincidence point; coupled common fixed point.
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