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A B S T R A C T

The aim of this work is to investigate the effect of divalent cations on the structure and electrical properties of
Ce0.85La0.1D0.05O2-δ (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 Sr2+ and Ba2+ added compositions.
The lattice parameter of the compositions significantly depends on the ionic radius of dopants and the presence
of D2+ ions in ceria lattice. The Ca2+ added composition shows the highest free oxygen vacancy concentration
due to its lowest association energy and complete dissolution of Ca2+ 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 Sr2+ added composition. The presence of CeDO3

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 Sr2+ 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 Ce4+ to Ce3+ 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
Ce4+ to Ce3+ 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 102–105 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 Tej 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-l-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 μg/mL and in SA-1 were 10 and 50 μg/mL, and in the case of KP-1, both values were 12.5 μg/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 μg/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

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 xed point

property of the respective contractions. In the present work we dene new admissibility conditions

and control functions to obtain certain multivalued xed point theorems. The corresponding single

valued case is discussed. We dene 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 Denitions

It is observed that the conventional proofs of many xed 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 rst introduced by Samet et al. [26] and was further generalized
for dierent types of mappings. References [1, 5, 8, 17, 20] are some of the results
from this line of research in metric xed 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 xed 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 Mthmtis Sujt Clssition: 54H10; 54H25; 47H10.
Kywors: Set valued analysis; Cyclic (α,β)-admissible mapping; Multivalued mapping; Fixed

point.
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EXISTENCE OF TRIPLED FIXED POINTS

FOR FENG LIU TYPE CONTRACTION

BINAYAK S. CHOUDHURYa, N. METIYAb, A. KUNDUc AND S. KUNDUd

(Received 5 December 2019)

Abstract. In this paper we introduce a Feng-Liu type contraction condition for a function dened

from X3 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 dened on metric

spaces. It has found its applications in a number of theorems establishing the existence of xed points

of the concerned mappings. In the present context we prove triple xed point theorems using this

contractions with an arbitrary binary relation. There are some corollaries of the main theorems. A

supporting example illustrates the main ndings 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 xed
point result which states that every multivalued contraction dened on a complete
metric space with bounded and closed values has a xed point. This work was followed
by a development of the branch of xed point theory in the domain of setvalued
analysis through works like (Aubin and Frankowska, 2009, Ćirić, 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 Türkovglu, Özer and Fisher, 2002). The book of Almezel et al. [3] gives a
comprehensive account of this development. In a paper published in 2009 [13], Ćirić
proved two theorems supported with illustration where several other xed 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,
Ari, Al, Jleli, Lashin and Samet, 2016, Aydi and Karapinar, 2012 Ćirić, 2009, Klim
and Wardowski, 2007 and Nicolae, 2011).

Ran and Reurings (2004), in 2003, extended the Banach xed point theorem by
endowing the metric space X with a partial order relation. In 2006, the concept of

487
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a b s t r a c t 

In this work we consider a xed point problem related to a multivalued coupled mapping which we 

dene here. The function is also assumed to satisfy α- dominating condition which is a conceptual ex- 

tension of admissibility condition. We show that the xed point problem is solvable for the case of the 

mapping we consider here. Further we examine the data-dependence and stability of xed point sets 

associated with the coupled multivalued mapping. The main result is deduced in metric spaces. Its con- 

sequences are discussed in partially ordered metric spaces as well as in metric spaces with a graph. There 

are some illustrative examples. The work is in the domain of setvalued analysis. 

© 2020 Elsevier Ltd. All rights reserved. 

1. Introduction and mathematical preliminaries 

The present paper is about the existence of multivalued cou- 

pled xed points and data-dependece and stability associated with 

xed point sets of certain multivalued coupled mappings on com- 

plete metric spaces. The idea of coupled xed 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 xed 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 xed point results. Further there 

has been a rapid development of xed point theory for setvalued 

mappings. The rst work in setvalued xed point theory was due 

∗ Corresponding author. 

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

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 xed point result for a multivalued 

Suzuki type mapping satisfying α- dominated condition in the gen- 

eralized structure of a metric space. We next investigate data de- 

pendence and stability properties of the xed point sets associated 

with the new multivalued contraction we dene 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 xed 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 xed point theory has developed 

in recent past. Some of these works can be found in references 

https://doi.org/10.1016/j.chaos.2020.109678 

0960-0779/© 2020 Elsevier Ltd. All rights reserved. 
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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 Ghuryc, 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 marlced 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 frameworlc 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 worlced 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 marlcets or dam-displaced people.Her works cover a holistic conceptualization of Indian society 

( Channa, 2007). She even worlced 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 marlced sensitivity to the notion of 

womanhood, although till then the concept of feminism had not found a concrete expression in the theoretical 

IJRAR19K7816 I Intematlonal Joumal of Research and Analytical Reviews (IJRAR) www ijrar org I 876 
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SECULAR STANDPOINTS, TOLERANCE VIS-A 
VIS VIEWING THE OTHER'S? 

Abstract 

www.ljrar.org (E-ISSN 2348-1269, P- ISSN 2349-51 38) 

INTERPRETATION 

Piyali Chanda 

Assistant Professor 

Government General Degree College Salboni, Paschim Medinipur, West Bengal 

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. 
Ihis 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. 

THE IDEA OF SECULARISM IN INDIA 

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 stike 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 birh 
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 far in 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. 

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 "Dhama 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. Ihe magnífication of it compelled the need to think about reliaious identities and the state's role in t. Gandhi played a pivotal role in this regard, Having understood the pulse of the people that wouid constitute the nation, Gandhi tried to incorporate a principle that could bind all together. In a mui JRAR19K4974 International Joumal of Research and Analytical Reviews (JRAR) www.iirar.org 285 
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Revisiting ionic conductivity of rare earth doped
ceria: Dependency on different factors

Sk. Anirban a,*, Abhigyan Dutta b
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h i g h l i g h t s g r a p h i c a l a b s t r a c t

� Dependency of Ionic conductivity

of rareeearthedoped ceria on

several factors.

� Correlation between the factors.

� Understanding of the factors is

vital to develop best solid electro-

lyte for SOFCs.
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a b s t r a c t

The rareeearthedoped ceria overcomes the difficulties of yttriaestabilized 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, coedoping 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 rareeearth

edoped 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 rareeearthedoped ceria in

terms of the several affecting factors.

© 2020 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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Synthesis route dependent structure, conductivity
and dielectric properties of Ce0.8Gd0.2O1.9 oxygen
ion conductor: A comparative approach

Sk. Anirban a,*, Anindita Banerjee b, Abhigyan Dutta b,**
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h i g h l i g h t s g r a p h i c a l a b s t r a c t

� Ce0.8Gd0.2O1.9 is prepared via three

different methods.

� Dissolution of Gd3þ ions into ceria

is highest for citrate auto-ignition

method.

� Co-precipitation method produces

finer nanomaterials.

� Auto-ignition method exhibits

enhance electrical conductivity.

� 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 Ce0.8Gd0.2O1.9 ionic conductors. Three

different synthesis routes, namely citrate autoeignition, mechanical alloying, and co

eprecipitation method, were employed for the synthesis of Ce0.8Gd0.2O1.9 nanomaterials.

The density of the composition prepared through the citrate autoeignition method was

found to be much greater than the compositions prepared by the other two methods. The

dissolution of Gd3þ 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 coeprecipitation 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 coeprecipitation method exhibited enhanced

grain boundary conductivity due to the lesser value of grain boundary thickness and grain

boundary blocking factor.

© 2020 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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Understanding the structure and charge transport mechanism of 
Sm2NiMnO6 double perovskite prepared via low temperature 

auto-ignition method
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This study investigates the structure and conduction mechanism of Sm2NiMnO6 prepared via auto-
ignition method. Rietveld refinement of the XRD pattern confirms the monoclinic structure with space 
group P21/n. This crystal structure is discussed in details. The room temperature conductivity is 
1.6 × 10−6 �−1 cm−1. 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
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′′O6 (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 A2B′B′′O6 significantly depend on valency and ionic radius of 
the A, B′ and B′′ cations. Among the various rare earth containing 
double perovskites La2NiMnO6 is the highest studied material [3]. 
Solid state reaction and pechini technique are widely used meth-
ods for the preparation of A2B′B′′O6 materials but in many cases 
these methods may not give a highly pure materials [4,5]. Thus, 
preparation of a pure phase A2B′B′′O6 is challenging. A2B′B′′O6 ma-
terials exhibit significant electrical and dielectric properties both 
below and above the room temperature [6,7]. S. Chandra et al. 
[6] reported that Lu2NiMnO6 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 La2CuMnO6 is 2.51 × 20−6 S/cm with 
activation in the range 0.21–1.06 eV. According to P.R. Mandal et al.
[9] the ac conductivity of Sm2CoMnO6 depends on both synthesis 

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

and sintering condition. R. Das et al. [10] reported the existence of 
both negative and positive temperature coefficient of resistance 
for Sm2CoMnO6. F. Gheorghiu et al. [11] prepared Sm2NiMnO6
via spark plasma sintering method and observed two different 
conductivity relaxation mechanisms. J. Singh et al. [12] prepared 
Sm2NiMnO6 via facile hydrothermal method and investigated its 
electrochemical behavior. However, the structural and electrical 
properties study of Sm2NiMnO6 are very limited. To the best of 
my knowledge the charge conduction mechanism of Sm2NiMnO6
has not been investigated significantly.

Thus, in this present work Sm2NiMnO6 (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

Sm2NiMnO6 was prepared through low temperature auto-
ignition method. The stoichiometric amount of Sm2O3 (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(NO3)2.6H2O (99.9%) 
and Mn(NO3)2.4H2O (99.9%) were added to this solution. As a fuel 
citric acid and ethylene glycol were added to this solution to the 

https://doi.org/10.1016/j.physleta.2021.127256
0375-9601/© 2021 Elsevier B.V. All rights reserved.

https://doi.org/10.1016/j.physleta.2021.127256
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/pla
http://crossmark.crossref.org/dialog/?doi=10.1016/j.physleta.2021.127256&domain=pdf
mailto:sk.anirban@gmail.com
https://doi.org/10.1016/j.physleta.2021.127256


Journal of Transport & Health 18 (2020) 100915

Available online 21 July 2020
2214-1405/© 2020 Elsevier Ltd. All rights reserved.

Traveler as a risk factor for migration of COVID-19 in India  

A R T I C L E  I N F O   

Keywords 
COVID-19 
SARSCoV-2 
Travelers 
Prevention       

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& 2nd 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:  

� 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.  
� A maximum travel time of 20 hours would be permissible for such commercial passenger aircraft to land in India. 
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A water soluble polysaccharide (PGPS) with molecular weight ~ 1.4 × 105 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)-α-
D-Glcp and (1→ 4)-α-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)-α-D-Glcp(1→ [4)-α-D-Glcp(1]2→
This α-glucan was observed to stimulate some prime components of immune system, namely, macrophages,
splenocytes, and thymocytes.

© 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 β-D-glucans with diversified structural features have been isolated
from edible mushrooms [8–10]. Apart from the β-D-glucans, various
linear and branched α-D-glucans have also been reported. Linear
(1→ 3)-α-D-glucan from Armillariella tabescens [11] and Termitomyces
microcarpus [12], (1→ 6)-α-D-glucan from Termitomyces eurhizus [13]
and Pleurotus florida [14], (1 → 3)-, (1 → 6)-α-D-glucan from
Termitomyces eurhizus [13], (1→ 4)-, (1→ 6)-α-D-glucan from Agaricus
blazei [2,15] and Tricholomamatsutake [16] have been reported to show
their immunomodulating and antitumor activities. A branched α-D-
glucan having α-(1 → 4)-D-glucopyranosyl main backbone chain with
(1 → 6)-α-D-glucopyranosyl side chain has been identified from the
fruiting bodies of Coprinus comatus [17]. Moreover, linear glucans
containing both α- and β-glycosidic linkages such as α-(1 → 4),

β-(1 → 6)-D-glucan from Astraeus hygrometricus [18] and α-(1 → 4),
β-(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 causingwhite 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)-α-glucan which
was isolated from the alkaline extract of the fruit bodies of Polyporus

International Journal of Biological Macromolecules 168 (2021) 649–655
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Mushrooms are renewable natural gift for humankind, furnishedwith unique taste, flavor andmedicinal proper-
ties. For the last few decades study ofmushroom polysaccharides has become amatter of great interest to the re-
searchers for their immunomodulating, antimicrobial, antioxidant, anticancer, and antitumor properties.
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-
ceptors like the toll-like receptor-2, dectin-1. The present review offers summarized and significant information
about the structural and biological properties of mushroom polysaccharides, and their potential for development
of therapeutic materials.

© 2018 Elsevier B.V. All rights reserved.
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The emergence of the novel coronavirus, SARS-CoV-2 has pushed forward the world to experience the first
pandemic of this century. Any specific drug against this RNA virus is yet to be discovered and presently, the
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
immunomodulating activities. Plant polysaccharides exhibit antiviral activities through interference with
the viral life cycle and inhibition of attachment of virus to host cell. Intake of certain immune stimulating
plant polysaccharides may also protect from the virus to a certain extent. In process of continuous search
for most potent drug, Indian plant polysaccharides may emerge as significant biomaterial to combat
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.
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ABSTRACT

We investigate a xed 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 dierent

types of contractions in recent times which has led to the emergence of

relational xed point theory. Geraghty type contractions arose in the

literatures as a part of research seeking the replacement contraction

constants by appropriate functions. Also coupled xed point problems

have evoked much interest in recent times. Combining the above trends

we formulate and solve the xed 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 α-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 jo para contracciones acopladas

de tipo Geraghty en un espacio métrico con una relación binaria. El

rol de la relación binaria es restringir el alcance de la contracción a un

número menor de pares ordenados. Tales posibilidades han sido explo-

radas para diferentes tipos de contracciones recientemente, lo que ha

conllevado el nacimiento de la teoŕıa de punto jo relacional. Las con-

tracciones de tipo Geraghty aparecen en la literatura como parte de la

investigación buscando reemplazar las constantes de contracción por

funciones apropiadas. También problemas de puntos jos acoplados

han sido de mucho interés recientemente. Combinando las ideas ante-

riores, formulamos y resolvemos el problema de punto jo mencionado

anteriormente. Más aún, mostramos que bajo condiciones adicionales

tal solución es única. Se investiga la bien-denición del problema. Se

discute un ejemplo ilustrativo. Las consecuencias de los resultados se

discuten considerando aplicaciones α-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 xed point theorem. The result combines
together several ideas prevailing in xed point theory and related studies. There
are several corollaries and illustrative examples. The Hausdor 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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Was Irawati Karve a Feminist? 

Megna Bos/ 

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 modem 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 A 
Vindication of the Rights of Wofllan (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, 
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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)i. 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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ABSTRACT

This work investigates the structure and electrical properties of Dy2NiMnO6

prepared via low-temperature auto-ignition method. Dy2NiMnO6 exhibits

monoclinic structure with space group P21/n. The crystal structure of Dy2-
NiMnO6 is discussed in detail. The conductivity enhances significantly with

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 Dy2NiMnO6 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 (B 125 �C), 0.64 – 0.66 eV (150 – 325 �C) and 0.63 –

0.65 eV (C 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.

1 Introduction

In recent years, rare-earth-based double perovskite

oxides with general formula RE2B’B’’O6 [RE = La to

Lu and Y, 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,

ferromagnetic semiconductor, magnetocaloric effect,

excellent oxygen storage, high electrical conductivity,

dielectric relaxation, etc. [1–7]. Among the various

rare-earth-based double perovskites, La2NiMnO6 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
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A B S T R A C T   

In this study, double perovskite Gd2NiMnO6 is prepared via auto–ignition method. Rietveld refinement of the 
XRD profile confirms the single phase monoclinic structure with space group P21/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 (RE2B’B′′O6, 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 

macroscopic symmetry violation as a function of temperature. In the 
past, most of the investigations were limited to La2NiMnO6 and 
La2CoMnO6 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 Dy2CoMnO6 nanostructure is an effective 
material for photocatalytic applications in ultraviolet light. According to 
S. Chanda et al. [22] the ground state of Dy2NiMnO6 exhibits ferro
magnetic insulator like behavior. In the phase coexistence, the strong 
magnetoelectric association at the metamagnetic transition exposes the 
unique characteristic of Er2CoMnO6, 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 Eu2NiMnO6 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 Ho2CoMnO6 and observed that effective magnetic moment 
is 5.25 μB/f.u. and paramagnetic to ferromagnetic phase transition 
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A B S T R A C T

This study investigates the effect of sintering temperature on structure, ionic conductivity, and dielectric prop-
erties of Ce0.8Y0.2O1.9. 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
Sm2O3 and Gd2O3 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

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 Ce0.9Sm0.1O1.95. 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 Sm3+

and Gd3+ 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 

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 Ce0.9Sm0.1O1.95 (abbreviated as SDC). The 
ionic conductivity has been corelated with the dielectric properties via 
dopant–vacancy interaction. 

Materials and methods 

Ce0.9Sm0.1O1.95 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 Sm2O3 and other impurity have been 
found in the sample. This indicates purity and dissolution of Sm3+ 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 (AuCl4

−) to metallic gold (Au0) 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 AuNPs 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 

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 
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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 μg/ml) appeared as the most sensi-
tive against AgNPs, followed by MLD 2 (MIC value 50 μg/ml) and MLD 4 (MIC value 50 μg/ml). AgNPs were also found 
to be biocompatible (up to 50 μg/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
XRD	� X-ray powder diffraction
UV–vis	� Ultraviolet–visible spectroscopy
SAED	� Selected area (electron) diffraction
PBS	� Phosphate buffer saline
NB	� Nutrient broth
NA	� Nutrient agar
MLD 41	� Klebsiella oxytoca
MLD 4	� Staphylococcus aureus

MLD 2	� Escherichia coli
MIC	� Minimum inhibitory concentration
MBC	� Minimum bactericidal concentration
HRTEM	� High-resolution transmission electron 

microscopy
H2O2	� Hydrogen peroxide
FTIR	� Fourier-transform infrared spectroscopy
EDX	� Energy-dispersive X-ray analysis
DPPH	� 2,2-Diphenyl-1-picrylhydrazyl
DAD	� Disc agar diffusion
AR	� Analytical reagent
AgNPs	� Silver nanoparticles
AgNO3	� Silver nitrate

1  Introduction

Recently, nanoscale materials in the size range of 1–100 nm 
have become an area of tremendous research interest because 
of their long range of applications in various facets of sci-
ence and technology [1]. The large proportion of surface 
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A B S T R A C T   

A pure water soluble xylan (PS-I) with an average molecular weight ~1.1 × 105 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)-α-D-Xylp residues, one of which was branched at O-2 position with the side chain 
consisting of (1 → 4)-α-D-GalpA6Me and terminal β-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 (EC50 = 148 μg/mL), ABTS radical quenching activity (EC50 = 188 μg/mL) and 
ferrous ions chelating activity (EC50 = 370 μg/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 (Ebringerová 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; Pitkänen et al., 2018). The 

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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Communicated by Xiao-Dong Zhang

For a connected graph G(V, E), we use the notation d(a1, a2) to represent the dis-
tance between two node points a1 and a2 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 x of a
graph G is a node whose eccentricity is same as G’s radius, i.e., e(x) = 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 c(G), i.e., c(G) = {x ∈ 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 xed 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 xed point
sets for such mappings. Several illustrative examples are presented.

Key Words and Phrases: Metric space, admissible maps, implicit relation, coupled xed point,

stability.
2020 Mathematics Subject Classication: 47H10, 54H10, 54H25.

1. Introduction and mathematical preliminaries

The present paper is about the existence and stability of coupled xed point sets
associated with certain multivalued mappings dened on complete metric spaces. The
idea of a coupled xed 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 xed
points of mappings with mixed monotone property in a metric space endowed with a
partial order. While an early result on xed 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 xed
points the various types of contractive inequality conditions need only be satised by
the elements of the metric space related through the partial order.
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Abstract. In this paper, we study a xed point problem for certain rational contractions on
γ-complete metric spaces. Uniqueness of the xed 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 xed point theorem is applied to solve a problem of integral equation. There is no continuity
assumption on the mapping.

Keywords: xed 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 xed
point problem associated with it. We assume that the metric space is γ-complete, which
is a concept introduced by Kutbi and Sintunavarat in the paper [11]. The uniqueness of
the xed point is obtained under additional conditions. Rational contractions were rst

1The author is supported by a fellowship from Indian Institute of Engineering Science and Technology,
Shibpur.

© 2022 Authors. Published by Vilnius University Press
This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.



Probl. Anal. Issues Anal. Vol. 11 (29), No 1, 2022, pp. 45–57 45
DOI: 10.15393/j3.art.2022.10370

UDC 517.988
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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: fixed point, data dependence, stability, metric space,
admissibility condition
2020 Mathematical Subject Classification: 47H10, 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
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Abstract. In this paper we establish a coupled xed point theorem of a coupled multivalued

mapping dened 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 α-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 xed points of some coupled mul-
tivalued operators on metric spaces equipped with an appropriate binary relation. A
coupled contraction condition is supposed to be satised 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 xed point theory
which assumes the inequality condition for arbitrarily chosen points from the space.
Such weakening of conditions have occupied recent interests in xed point theory to
a large extent. Works of this category have come to be known as relation-theoretic
xed 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 xed 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 xed point and related problems in several works as for instances in
[5, 10, 11, 22].

Our results are for coupled multivalued mappings. Coupled xed point results

2020 Mthmtis Sujt Clssition: 54H10, 54H25, 47H10.
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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 nding an
optimal approximate solution of a xed point inclusion for a coupled setvalued mapping.
Two solutions are obtained simultaneously through an iteration. We introduce certain
denitions 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, I 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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a b s t r a c t   

In this study, the structure, charge transport properties, dielectric properties, and leakage current density of 
Dy2CoMnO6 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 P21/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 ℃) and 0.37 eV (≥ 100 ℃). The charge carrier con
duction follows a correlated barrier hopping mechanism (≤ 75 ℃). Scaling spectra confirms the temperature 
independence nature of the conduction and relaxation mechanism below 75 ℃. 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 × 10–4 Acm–2 at 8.05 Vcm–1. 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 A2BB'O6 (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 R2NiMnO6 (R = Dy, Ho, and 
Er) is monoclinic with space group P21/n [13]. Three magnetic phase 

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 A2FeCoO6 (A= Sm, Eu) [14]. The double perovskites 
R2NiMnO6 (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 Pr2ZnTiO6 are 27 and 0.003 
and for Gd2ZnTiO6 are 17 and 0.005 at 1 MHz respectively [15]. The 
dielectric properties of Pr2ZnTiO6 and Gd2ZnTiO6 are affected by the 
structural changes. The dielectric constant value is proportional to 
the octahedral tilting angle of TiO6. 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 A2CoMnO6 (where, A = rare earth ions) have been studied 
significantly. Er2CoMnO6 shows strong magnetoelectric coupling and 
ferromagnetic order under 67 K due to the domination of Co2+ and 
Mn4+ superexchange interactions [21]. The temperature-dependent 
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0925-8388/© 2022 Elsevier B.V. All rights reserved.   

]]]] 
]]]]]] 

⁎ 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). 

Journal of Alloys and Compounds 928 (2022) 167184 

http://www.sciencedirect.com/science/journal/09258388
https://www.elsevier.com/locate/jalcom
https://doi.org/10.1016/j.jallcom.2022.167184
https://doi.org/10.1016/j.jallcom.2022.167184
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jallcom.2022.167184&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jallcom.2022.167184&domain=pdf
mailto:sk.anirban@gmail.com
https://doi.org/10.1016/j.jallcom.2022.167184


Ceramics International 49 (2023) 12334–12347

Available online 14 December 2022
0272-8842/© 2022 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

Microstructure, charge carrier conduction mechanism model, dielectric 
properties and leakage current analysis of Dy2FeMnO6 nanomaterial 

Sk. Anirban a,*, Rajdip Roy b, Abhigyan Dutta b 

a Department of Physics, Govt. General Degree College, Salboni, Paschim Medinipur, 721516, India 
b Department of Physics, The University of Burdwan, Burdwan, 713104, India   

A R T I C L E  I N F O   

Keywords: 
Double perovskite 
Non–overlapping small polaron tunnelling 
Dielectric properties 
Relaxor ferroelectrics 
Leakage current density 

A B S T R A C T   

The structure, microstructure, charge transport properties, dielectric properties, and leakage current density of 
Dy2FeMnO6 synthesized by the auto combustion method are investigated in this study. The monoclinic crystal 
structure of the sample with space group P21/n was observed. The CoO6 and MnO6 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 
A2MM’O6 (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 A2MM’O6, significantly impacts the 
magnetic and electrical transport properties of the double perovskites 
[8–10]. In Ho2MMnO6 (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 La2MTiO6 (M = Co, 
Ni, Cu and Zn) validate that La2CoTiO6, La2CuTiO6 and La2NiTiO6 are 
antiferromagnetic in nature and La2ZnTiO6 is paramagnetic in nature 

[6]. The crystal structure of A2MM’O6 varies depending on the M and A 
site cations. La2FeCoO6 has an orthorhombic crystal structure with the 
space group Pnma, whereas La2FeMnO6 has a monoclinic crystal 
structure with the space group P21/n [12,13]. Again, the crystal struc
ture of Dy2FeMnO6 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 Dy2NiMnO6 was reported to be 4.05 × 10− 4 Ω− 1cm− 1 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 
La2CrMnO6 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 Gd2CoMnO6 and 
Y2CoMnO6 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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A B S T R A C T   

Prostate cancer is one of the most frequent male-specific malignancies globally, with advanced disease stages 
associated with substantial morbidity and fatality rates. Various techniques, such as radiotherapy, chemo
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.   

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, 

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
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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EXISTENCE, DATA DEPENDENCE AND STABILITY
OF FIXED POINTS OF MULTIVALUED MAPS

IN INCOMPLETE METRIC SPACES

Binayak S. Choudhury, Nikhilesh Metiya ,
Sunirmal Kundu, Debashis Khatua

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, 17,
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 xed point theorems are obtained. The result
combines together several ideas prevailing in xed 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 dened 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 Hausdor
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 xed point problem where the mapping is supposed to satisfy
a generalized contractive inequality involving rational terms. We rst prove the existence of a xed point
of such mappings. Then we show that the xed point is unique under some additional assumptions. We
investigate four aspects of the problem, namely, error estimation and rate of convergence of the xed 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 xed 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 xed point theorem for a mapping which satises
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 xed point theory [1,8,10,19,20,23]. It is shown that the xed point is unique if some additional
conditions are imposed. We investigate some aspects of the xed point problem considered here. We
make an error estimation of the xed 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 xed point
theory through works like [2,7,14,25].

Next we investigate the Ulam-Hyers stability of the xed 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 xed point problem. The study of well-posedness has appeared in several
recent works related to xed point theory as for instances in [4,10,11,13,15,22].

The relevance of the present study lies in the theoretical development of xed point methodologies
applicable to dierent domains of applied mathematics like dierential equations, functional equations
etc. [3,21].
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Abstract
In this paper, a new contraction mapping is introduced which is a generalization of
many different contractions. The denition involves a simulation function as well as
rational terms. The main results are xed point results obtained under certain met-
ric and order theoretic conditions. An illustrative example is discussed. Several well
known xed point theorems are shown to be unied by the main theorems. There is a
discussion on error estimation and propagation associated with the xed 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 andMathematical 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 xed point theory of multivalued mappings.

This is done by combining three prevalent trends in xed 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 xed point
theory. Afterwards, this class of functions was utilized to obtain a new class of
contractions whose xed point properties have been investigated in several works
like [11, 29, 30].

In the development of the metric xed point theory, contractive inequalities
with rational expressions appeared rst 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 xed point
was used. Relational metric spaces are useful, as xed 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 xed point theory. The relation theoretic approaches
have been used in several xed 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 u 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 u 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 (Pn⊙Pm, Pn⊙Km, Cn⊙Km, Cn⊙Pm, Cn⊙Cm

and Cn⊙Kl,m) and unicyclic graphs (A(n, k, l), B(n, k, l), D(n, k, l) and
E(n, k, l)).
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Abstract 
িাাংলানদ্নশর কফিতার ইফতহানস হাসান হাফিজুর রহমান ককাননা িযফিনাম নয়, একফি অধ্যায়। িাাংলানদ্নশর সাফহতয ও 
সাংসৃ্কফতনক একধ্ারায় প্রিাফহত কনরনেন ফতফন। ফতফন একাধ্ানর প্রািফিক, গল্পকার, সম্পাদ্ক, সাংগেক, অধ্যাপক, 
সাাংিাফদ্ক, কূিনীফতক ও গনিষক হনলও সমস্ত ফকেুনক োফপনয় ফগনয়নে তাুঁর কফিসত্তা। িততমান িাাংলানদ্নশর কফিতার কে 
সমৃদ্ধময় অগ্রগফত প্রফতফনয়ত পফরলফিত হনে, তার মূল স্থপফত হাসান হাফিজুর রহমান। ফতফন উপলফি কনরফেনলন 
িাাংলানদ্নশর সাফহতয ফিনশষত কফিতানক আত্মমুফির স্বানথতই গণমুফির সনে একাত্ম হনত হনি। গণতাফিক সাংগ্রানমর সনে 
কফিতানক েুি করনলই জীিননর সনে েুগ্মভানি ফসফদ্ধলাভ ঘিনি সাফহনতযর। িনল সূচনালগ্ন কথনকই িাাংলানদ্নশর কফিতা 
গণনচতনা সমৃ্পি হনত কপনরফেল হাসান হাফিজুর রহমাননর মনতা দ্ীিাগুরুর কারনণই। িাাংলানদ্নশর আধু্ফনক কফিতার 
প্রথম দ্রষ্টা এিাং স্রষ্টাও ফতফন। তাুঁর সম্পাফদ্ত সাংকলনগ্রন্থ ‘একুনশ কিব্রুয়ারী’ স্বাধ্ীন িাাংলানদ্নশর কফিতানক নতুন পনথর 
সিান ফদ্নয়ফেল। আজ কসই পথ রূপান্তফরত রাজপনথ, কলাকারণয এই রাজপনথর প্রথম পফথক হাসান হাফিজুর রহমান। 
অফধ্কাাংশ কফি কলখানলফখ শুরু করার অননক পনর স্বতি পফরচয় লাভ কনরন। ফকন্তু হাসাননর কিনে কতমন হয়ফন। প্রথম 
কািয কথনকই তাুঁর িিিয এিাং ফিষনয় কমৌফলকতার আভাস পাওয়া োয়। কারণ রাজনীফত সনচতন কফি সামাফজক দ্ায়িদ্ধতার 
মাধ্যম ফহনসনিই কফিতানক কিনে ফননয়ফেনলন। সমকালীন িাাংলা কফিতার সাংকি তাুঁর মনধ্য কে আত্মফজজ্ঞাসার জন্ম 
ফদ্নয়ফেল, তা কথনক মুফির পথ খুুঁনজ ফননত ফতফন সমাজ-সমসযায় মূনল কপৌঁেনত চাইনলন। কফিতানক স্থাপন করনলন 
সামাফজক কপ্রিাপনি। রাজননফতক দ্রষ্টার মনতা জীিননর মনধ্য সিান করনলন ফশনল্পর স্বাদ্। 
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Discussion 
িাাংলানদ্নশর কফিতার ইফতহানস হাসান হাফিজুর রহমান ককাননা িযফিনাম নয়, একফি অধ্যায়। িাাংলানদ্নশর সাফহতয ও 
সাংসৃ্কফতনক একধ্ারায় প্রিাফহত কনরনেন ফতফন। ফতফন একাধ্ানর প্রািফিক, গল্পকার, সম্পাদ্ক, সাংগেক, অধ্যাপক, 
সাাংিাফদ্ক, কূিনীফতক ও গনিষক হনলও সমস্ত ফকেুনক োফপনয় ফগনয়নে তাুঁর কফিসত্তা। িততমান িাাংলানদ্নশর কফিতার কে 
সমৃদ্ধময় অগ্রগফত প্রফতফনয়ত পফরলফিত হনে, তার মূল স্থপফত হাসান হাফিজুর রহমান। ১৯৪৭ সানলর কদ্শভাগ পরিততী 
সমনয় নতুন রাষ্ট্র পাফকস্তানন চরম সাংকনির মুনখ পনেফেল িাঙাফল ও িাাংলা সাংসৃ্কফত। পাফকস্তান সরকার প্রথম কথনকই 
ফননজনদ্র ধ্মতীয় আদ্নশত ফেল অফিচল, তাই ফিভাগ পরিততী সমনয় তানদ্র কানে ধ্মত ফহসনসনি ইসলাম এিাং ভাষা ফহনসনি 
উদু্ত গুরুত্ব পানর— এিাই স্বাভাফিক। ফকন্তু নতুন কদ্শ গেননর উন্মাদ্নার পূিত-িাাংলার িাঙাফল-মুসলমান সম্প্রদ্ায় এই 
সাংকিনক ততিা গুরুত্ব ফদ্নয় উপলফি কনরনফন। কসকারনণ নতুন কদ্শ গেননর সনে সনেই পূিত-িাাংলা তথা পূিত-পাফকস্তাননর 
িাঙাফলনদ্র সনে পাফকস্তান সরকানরর সাংঘানতর সূচনা হয়। এই সাংঘনষতর কানল সিনচনয় কিফশ সাংকনি পনেফেল িাঙাফলর 
সাফহতয ও সাংসৃ্কফতর পফরসরফি। এনকিানর সূচনালনগ্নই িাাংলানদ্নশর সাফহনতযর অফভমুখ কী হনি, কলকাতানকফিক 
সাফহতযনক সতনকত পাশ কাফিনয় নতুন কদ্নশর িাাংলা সাফহনতযর মুফি ককান পনথ হনি— এই সি প্রনে িাঙাফল েখন 
ফিধ্াগ্রস্ত, ফেক তখনই োতার ভূফমকায় অগ্রসর হনলন তরুণ হাসান হাফিজুর রহমান। ঢাকা ফিশ্বফিদ্যালনয়র স্নাতক প্রথম 
িনষতর রাষ্ট্রফিজ্ঞাননর োে হাসান পোনশানা চলাকালীন োে-রাজনীফতর সনে জফেনয় পনেন ১৯৪৮ সানলর মাঝামাফঝ 
সমনয়। িিু িাহাউফিন কচৌধু্রীর কাে কথনক ফতফন মাকতসিানদ্র প্রথম পাে কপনয়ফেনলন। এ সম্পনকত ফতফন জাফননয়নেন—  

‘‘তাুঁর কাে কথনক কফমউফনজনমর দ্ীিা আফম প্রথম পাই। সূক্ষ্ম অন্তদৃ্তফষ্টর সাহানেয পাফকস্তাননর অসােত্ব প্রমাণ 
করনলন ফতফন। এনত আফম পুনরাপুফর Convinced হনয় কগলাম। িাহাউফিনই প্রথম কেণী সাংগ্রানমর দ্ীিা কদ্ন 
আমানক।’’১  

পরিততী কানল ফতফন কফমউফনস্ট পাফিতর সনে েুি না থাকনলও আজীিন কশাফষত মানুনষর সাংগ্রামনকই সমথতন কনর কগনেন। 
কফমউফনজনমর সূনে তাুঁর মনধ্য গনে উনেফেল সামযিাদ্ী জীিনভািনা। ফতফন উপলফি কনরফেনলন িাাংলানদ্নশর সাফহতয 
ফিনশষত কফিতানক আত্মমুফির স্বানথতই গণমুফির সনে একাত্ম হনত হনি। গণতাফিক সাংগ্রানমর সনে কফিতানক েুি 
করনলই জীিননর সনে েুগ্মভানি ফসফদ্ধলাভ ঘিনি সাফহনতযর। িনল সূচনালগ্ন কথনকই িাাংলানদ্নশর কফিতা গণনচতনা 
সমৃ্পি হনত কপনরফেল হাসান হাফিজুর রহমাননর মনতা দ্ীিাগুরুর কারনণই। িাাংলানদ্নশর আধু্ফনক কফিতার প্রথম দ্রষ্টা 
এিাং স্রষ্টাও ফতফন। তাুঁর সম্পাফদ্ত সাংকলনগ্রন্থ ‘একুনশ কিব্রুয়ারী’ স্বাধ্ীন িাাংলানদ্নশর কফিতানক নতুন পনথর সিান 
ফদ্নয়ফেল। আজ কসই পথ রূপান্তফরত রাজপনথ, কলাকারণয এই রাজপনথর প্রথম পফথক হাসান হাফিজুর রহমান। 
 হাসান হাফিজুর রহমাননর প্রথম কফিতা প্রকাফশত হয় ১৯৪৯ ফিস্টানে ‘সওগাত’ পফেকায়। কফিতাফির নাম ফেল 
‘কশষ মুহূতত-১৩৫৫’। এর এক িের পর ১৯৫০ ফিস্টানে সঞ্জয় ভট্টচােত সম্পাফদ্ত ‘পূিতাশা’ পফেকায় প্রকাফশত হয় তাুঁর 
‘কে ককাননা সিতহারার প্রাথতনা’। এই কফিতাফির কারনণই উদ্ীয়মান তরুণ কফি ফহনসনি আনলাচনার ককিফিনু্দনত চনল 
আনসন হাসান হাফিজুর রহমান। এরপর িুদ্ধনদ্ি িসুর ‘কফিতা’ পফেকায় োপা হয় হাসাননর ‘ককাননা একজননর মৃতুযর 
মুহূনতত’। ওই একই িেনর কফিতাফি আশরাি ফসফিকী এিাং আিদু্র রশীদ্ খাননর সম্পাফদ্ত ‘নতুন কফিতা’ সাংকলননও 
প্রকাফশত হনয়ফেল। পরিততী কানল কফিতাফি তাুঁর ‘ফিমুখ প্রান্তর’ (১৯৬৩) কািযগ্রনন্থ অন্তভুতি হয়। একই িেনর তাুঁর 
দ্াোফিনরাধ্ী গল্প ‘আনরা দু্ফি মৃতুয’ প্রথনম ‘অগতযা’ এিাং পনর ‘ফদ্লরুিা’ পফেকায় প্রকাফশত হয়। মুস্তািা নূরউল ইসলাম 
এিাং আলাউফিন আল আজাদ্ সম্পাফদ্ত ‘দ্াোর পাুঁচফি গল্প’ সাংকলন গ্রনন্থর প্রকাশও ফেনলন ফতফন। ১৯৫১ ফিস্টানে 
মাফসক ‘কমাহাম্মদ্ী’ পফেকায় ‘অস্বফস্ত’ এিাং ১৯৫২ ফিস্টানে ‘সওগাত’ পফেকায় প্রকাফশত হয় ‘জফরমানা’ নামক কোিগল্প। 
রূপকনল্পর ফদ্ক কথনক আলাদ্া হনলও উফিফখত রচনাকমতগুনলানত কলখনকর িিিয ফেল একমুখী। প্রফতফি কিনেই লি করা 
োয় হাসান ফশল্পচচতা কনর কগনেন সামাফজক দ্ায়িদ্ধতানক সামনন করনখ। একমুহূনততর জনযও ফতফন সামাফজক দ্াফয়ত্ব কথনক 
সনর আনসনফন। এখাননই ফতফন আলাদ্া হনত কপনরনেন তাুঁর সমসামফয়ক ফশল্পীনদ্র কথনক। 
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অফধ্কাাংশ কফি কলখানলফখ শুরু করার অননক পনর স্বতি পফরচয় লাভ কনরন। ফকন্তু হাসাননর কিনে কতমন 
হয়ফন। প্রথম কািয কথনকই তাুঁর িিিয এিাং ফিষনয় কমৌফলকতার আভাস পাওয়া োয়। কারণ রাজনীফত সনচতন কফি 
সামাফজক দ্ায়িদ্ধতার মাধ্যম ফহনসনিই কফিতানক কিনে ফননয়ফেনলন। প্রে উেনতই পানর সাফহতযচচতা কতা রাষ্ট্রচচতা, ফিজ্ঞান 
ফকাংিা নীফতকথা নয়। একথা কেমন সতয কতমফন এও সতয কে, সামাফজক চচতনযপ্রিানহর একফি অফনিােত উপাদ্ান হল 
সাফহতয। কানজই সমাজনক িাদ্ ফদ্নয় ফিশুদ্ধ সাফহতযচচতা একফি অলীক কল্পনা। এই সতযনক সারাজীিন ফনষ্ঠাপূণত ভানি 
কমনন চনলনেন হাসান হাফিজুর রহমান। কফিতাচচতায় তাুঁর সামনন তখন সমকানলর ফতনজন কফি দৃ্ষ্টান্তস্বরূপ। একজন 
অিশযই পঞ্চানশর অনযতম কেষ্ঠ কফি শামসুর রাহমান, অনয দু্’জন হনলন েথাক্রনম আলাউফিন আল আজাদ্ এিাং আিু 
জাির ওিায়দু্িাহ। শামসুনরর কািযভািনার অন্তগতেন লি করনল কদ্খা োয় তাুঁর কিনে ওোর প্রফতনিশ, তাুঁর সাফহতযচচতায় 
খুি একিা প্রভাি কিলনত পানরফন। ফতফন পুরাতন ঢাকার মরনচ পো নগনরর রুক্ষ্মতার মনধ্য, এনলানমনলা অসাংসৃ্কত মানুনষর 
দ্েনলর মনধ্য কালোপন করনলও সামাফজক অিকার তাুঁর কানিয োয়া কিলনত পানরফন। কারণ ফতফন কিনে উনেফেনলন 
আধু্ফনক জীিন ও ফশিার ডালপালা ধ্নর। কসকারনণ শামসুর পাশ্চানতযর আধু্ফনকতায় প্রনণাফদ্ত হনয়, ফতফরনশর হলাহল 
পান কনর, চফিনশর উত্থান-পতন, সমাজ-কচতনানক আত্মস্থ কনর, পঞ্চানশর কমাহভে ও সাংকিনক পাশ কাফিনয় ফনভৃতচারী 
সাধ্নায় মগ্ন হনত চাইনলন। আলাউফিন আল আজাদ্ তাুঁর উচ্চ-রাজননফতক কনে প্রফতিাদ্ জানানলন। কেফণনচতনা তাুঁর 
কানিযও োপ কিলনলও ফতফরনশর িুফদ্ধদ্ীপ্ত কািযানুশীলন তাুঁনক প্রভাফিত করল। অনযফদ্নক কলাকজীিননক আুঁকনে ধ্রনত 
চাইনলন আিু জাির ওিায়দু্িাহ তাুঁর ‘সাতনরী হার’ কানিয। এুঁরা ফতনজননই ফকন্তু মীমাাংসাহীন মধ্যফিত্ত দ্শতননর রূপকার 
হনয় কগনলন। এমনফক এই সময় কে ‘নতুন কফিতা’ নামক সাংকলন গ্রন্থ প্রকাফশত হনয়ফেল, ফিষয় ও প্রকরনণ তা ফেল 
নতুনত্বহীন। ফিভাগ-পরিততী সাংকনির কথা, ফিপন্ন মানুনষর জাফতসত্তার কথা ককাথাও কনই। কিৌফদ্ধক ও িযফিগত আনিগ-
ফমফেত কফিতার অথতহীনতা এিাং অসারতা উপলফি করনলন ফতফন। এখাননই ফতন অগ্রিততী কফির কথনক আলাদ্া হনয় 
কগনলন হাসান হাফিজুর রহমান। পঞ্চানশর গতানুগফতক কস্রানত গা ভাসানলন না, নতুন পথ ফনমতানণর ব্রত ফননলন। 
কফিতানকই কনর তুলনলন সমাজ পফরিততননর হাফতয়ার। তাুঁর হানতই িাাংলানদ্নশর কফিতা হনয় উেনলা গণমানুনষর মুফির 
কসাপান। কপ্রনমর পথ তযাগ কনর িাাংলানদ্নশর কফিতা এফগনয় কগল প্রফতিানদ্র পনথ। কফিতা ফমনশ কগল রাজপনথর 
জনারনণয। 

হাসান হাফিজুর রহমাননর কািযগ্রন্থগুফল হল— ‘ফিমুখ প্রান্তর’ (১৯৬৩), ‘আতত শোিলী’ (১৯৬৮), ‘অফন্তম শনরর 
মনতা’ (১৯৬৮), ‘েখন উদ্যত সফেন’ (১৯৭২), ‘িনেনচরা আুঁধ্ার আমার’ (১৯৭৬), ‘কশাকাতত তরিাফর’ (১৯৮২), ‘আমার 
কভতনরর িাঘ’ (১৯৮৩), ‘ভফিতনিযর িাফণজযতরী’ (১৯৮৩)। 

সমকালীন িাাংলা কফিতার সাংকি তাুঁর মনধ্য কে আত্মফজজ্ঞাসার জন্ম ফদ্নয়ফেল, তা কথনক মুফির পথ খুুঁনজ ফননত 
ফতফন সমাজ-সমসযায় মূনল কপৌঁেনত চাইনলন। কফিতানক স্থাপন করনলন সামাফজক কপ্রিাপনি। রাজননফতক দ্রষ্টার মনতা 
জীিননর মনধ্য সিান করনলন ফশনল্পর স্বাদ্। প্রথম কানিযর নামকরনণই রনয়নে কনফতিাচক জীিনদ্শতন। ‘ফিমুখ প্রান্তর’ 
এখানন প্রফতকূল পফরনিনশ প্রতযাফশত স্বনদ্শ না পাওয়ার েিণা। কািযগ্রন্থফির নামকরনণ রনয়নে ফি.এস. এফলয়নির ‘The 
Waste Land’-এর প্রভাি। এ সম্পনকত কফির স্পষ্ট স্বীকানরাফি—  

‘‘এফলয়ি আমার মনধ্য খুি impact সৃফষ্ট কনরনে। আমার প্রথম কািযগ্রন্থফির ‘ফিমুখ প্রান্তর’ নামফি আমার কভতর 
কথনকই এনসনে। ফকন্তু আশ্চেতজনকভানি ফমনল কগনলা The Waste Land-এর সানথ।’’২  

প্রথম ফিশ্বেুনদ্ধর তাৎিফণক িল ফেল গণতনির প্রসার, ফকন্তু তা ফেল িণস্থায়ী। মহােুনদ্ধর কনয়ক িেনরর মনধ্যই 
ইউনরানপর িহুনদ্নশ গণতাফিক রাষ্ট্রিযিস্থার পতন হয় এিাং একনায়কতিী রাষ্ট্র গনে উেনত থানক। কােতত ‘গণতনির 
মেক’ কদ্খা কদ্য় সমগ্র ফিশ্বজুনে। কিকারত্ব, ফশল্পনিনে সাংকি, খাদ্যাভাি, অথতননফতক মন্দা ইউনরানপর জনজীিননক 
ফিপেতস্ত কনর কতানল। অন্তঃসারশূনয পুুঁফজিাদ্ী সভযতার এই আস্ফালনন েিণাফিদ্ধ হনয়ফেনলন ফি.এস.এফলয়ি। তাুঁর কানিয 
সম্ভািনাহীন ইউনরাপনক ফতফন িিযা জফমর সনে তুলনা কনরফেনলন। এই ইউনরাপ আনরা ফিপেতস্ত হনয় পনে ফিতীয় 
ফিশ্বেুনদ্ধর পর। তরুণ হাসান সময় ও ফশনল্পর ধ্ারািাফহক ফিকাশ সম্পনকত সনচতন ফেনলন। েুদ্ধ-ফিধ্বস্ত ইউনরানপর 
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পফরফস্থফতনক ফতফন ফিচার করনত চাইনলন কদ্শভাগ পরিততী পাফকস্তাননর পূিত-অাংনশর সনে। অিস্থানগত ফভন্নতা সনেও 
ককাথাও কেন ফমনল কগল ফিনশ্বর দু্ই প্রানন্তর সাংকি। ‘ফিমুখ প্রান্তর’ কানিযর ককাননা ককাননা কফিতায় কেন সরাসফর The 
Waste land-এর প্রভাি পনেনে। কেমন— 
 

ক. “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) 
তুলনীয়, 
 “কী নরক, কী নরক, ওনর নরনকর দ্াহ 
 কতার তৃষ্ণা এই িুফঝ!  
 জন্ম-মৃতুয-খুুঁফি-কঘরা স্বনদ্নশর তাুঁিু 
 আজন্ম মৃতুযর পথ কচনয় তাকা!  
 আমার প্রকৃফত এই, ধু্নলা-মাফি কনই 
 নদ্ী-নালাহীন, োয়ামায়াঘন িনিাতানসর ধ্বফন কনই— 
 শহনর রাস্তায় ফপনচ প্রাণহীন কলাকালয় 
 আহা প্রাণহীন কলাকালয়।” 
              (সৃ্মফতর আগুনন জ্বনল/ফিমুখ প্রান্তর)  
 
খ. “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) 
তুলনীয়, 
 “কাজ আর কমতহীনতায়, 
 ফহাংসা আর করুণায় 
 প্রাণান্ত উদ্যম আর ঘাে-িাুঁকাননা তরল তুফে 
 কান্নার সানথ ঘাম আর মায়াময় জনন্মর কেদ্ 
 েম আর অোন্ত ফিোনম 
 না জাফন কী আনে স্তিতায়। 
 কী ইোয় কমঘনার পফলমাফি কদ্শ ফদ্ননরানত উনু্মখ 
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 না জাফন কী আনে স্তিতায়।” 
   (স্তি-মুখ/ফিমুখ প্রান্তর) 
 

ককান পফরফস্থফতনত আশািাদ্ী হাসান হতাশানক িরণ কনর ফননত চাইনেন? এর উত্তর ফনফহত আনে কদ্শভাগ পরিততী পূিত-
িাাংলা তথা পূিত-পাফকস্তাননর রাজননফতক ও আথত-সামাফজক কমতকানে। পারকস্তান িামেি অনুতে ববরশষ্ট্ু রিল এি 
দভৌমগারলক বুবিান। পূবক ও পরিে-পারকস্তামনি েমিু বুবিান রিল সহস্র োইমলি। েমল এই েুই প্রমেমশি জনমগাষ্ঠীি 
েমিু প্রতুক্ষ বেনরদন দযাগামযাগ সম্ভব হয়রন েূলত এই েূিত্বগত বুবিামনি জনু। দেৌরলক সম্পমেি রবনুাস এবং দেৌরলক 
অর্কননরতক ববরশষ্ট্ু দযেন আয়তন, জনসংখ্ুা, শ্রেশরি, দসচ, প্রযুরি, বারণজু, রশল্প, যাতায়াত, রশক্ষা, স্বাস্থ্ু প্রভৃরত দেৌরলক 
চারহোগত পরিকাঠামোি রেক দর্মকও পূবক-পারকস্তান জন্মলগ্ন দর্মক পরিে-পারকস্তামনি তুলনায় রপরিময় পমেরিল। ১৯৫১ 
এবং ১৯৬১ সামলি আেেসুোরি দর্মক দেখ্া যায় শুিুোত্র বাঙারল হওয়াি কািমণ পূবক-পারকস্তামনি জনগণ প্ররতরি সাোরজক 
দক্ষমত্র বঞ্চনাি স্বীকাি হময়মি। বাঙারলমক দেিাশূনু কমি দেওয়াি জনু সবিকে প্রমচষ্ট্া কমি দগমি পারকস্তামনি দকন্দ্রীয় 
সিকাি। আর্ক-সাোরজক দক্ষমত্র এই বঞ্চনাি প্ররতবাে দসভামব না কিমলও সাংসৃ্করতক বঞ্চনাি দক্ষমত্র বাঙারল রকন্তু প্ররতরি 
পেমক্ষমপ পারকস্তামনি শাসকবমগকি সমে লোই কমি দগমি। নবিাে পারকস্তান গরঠত হওয়াি পি পারকস্তামনি দকন্দ্রীয় 
সিকামিি পক্ষ দর্মক পূবক-পারকস্তামনি উপি দয সেস্ত আক্রেণ এমসরিল তাি েমিু ভাষা ও সংসৃ্করতগত আক্রেণ রিল 
অনুতে। ১৯৪৭-পিবতকী পূবক-পারকস্তামনি জনজীবমন সিকারি পযাময়ক বাংলা ভাষাি উপি প্রিানত রতন রেক দর্মক আক্রেণ 
আমস। প্রর্েত, বাংলা ভাষাি েমিু উেুক, আিরব শমেি প্রমবশ ঘরিময় ইসলারেক রূপ েুরিময় দতালা; রিতীয়ত, আিরব ও 
দিাোন হিমে বাংলা দলখ্া; তৃতীয়ত, বাংলাি পরিবমতক উেুকমক িােভাষা কমি বাংলামক পূবক-পারকস্তামনি জনগমণি জীবন 
দর্মক েুমি দেওয়া এবং পরিে-বাংলাি সমে সেস্ত দযাগসূত্র রিন্ন কিা। এিাোও রিল বাংলা ভাষাি সংস্কাি সািন কিা। 
পূবক-বাংলা ভাষা করেরি, বাংলা একামেরে ও ঢাকা রবশ্বরবেুালয় বাংলা ভাষাি সংস্কাি সািমন রবরভন্ন সেময় রবরভন্ন সুপারিশ 
কমিমি। সবরেরলময় শুরুমতই চিে সাংসৃ্করতক সংকমিি সমু্মখ্ীন হয় পূবক-বাংলা তর্া পূবক-পারকস্তামনি বাঙারলিা। তামেি 
জারতগত অরস্তত্ব প্রশ্নরচমেি েুমখ্ পমেরিল। এই ঘিনায় তীব্র আমক্ষপ বুি কমিমিন করব— 
                  "স্বনাে ভুমলরি আরে 
  দকৌতুমকি পাশব দখ্লায় 
  জন্ম েৃতুু ঘুুঁরি চারল 
   রনতান্ত দহলায় 
  রেনযাপমনি কামল প্রাণিািমণি দেমশ 
  দবলা বময় যায়" 
   (রবেুখ্ প্রান্তি/রবেুখ্ প্রান্তি) 
ফদ্ফভতি, দ্াো, কদ্শভাগ, জাফতফিনিষ, সাম্প্রদ্াফয়কতার ফনলতজ্জ প্রকাশ কভনঙ ফদ্নয়ফেল িাঙাফলর অহাংকার ও অজতন। এইসি 
ফিনফষ্টর সনে সনে িয়নরানগ আক্রান্ত হন কফি, নেিনে হনয় পনে তাুঁর আজন্মলাফলত ফিশ্বাস। চস্বরতনির কদ্েততা শুনষ 
ফননত চায় কফির সি মেল, কলযাণ, শাশ্বত কচতনা। কফি ফনঃস্ব হনত হনত পফরণত হন ‘িাুঁপা মানুষ’-এ। এফলয়ি কেন ভর 
কনর কফির কচতনায়। চনরানজযর ককালাহনল সমগ্র কদ্শ মগ্ন। ককাননা আশা কনই, কনই সুফস্থর ভািনা। কিদ্নার কেদ্ কেন 
কান্না হনয় ঝনর পনে, রাফষ্ট্রক িিনন িফন্দ কফি-আত্মা কেন আত্মপফরচয় ভুনল োওয়ার আশঙ্কায় হাহাকার কনর ওনে। ফকন্তু 
কফিরা কতা ফতফমরফিলাসী নন, ফতফমরফিনাশী। কফিনক ফিনক থাকনত হয় ফিপেতনয়, হাহাকানর, পতনন, পরাজনয়। ধ্বাংনসর 
ফিপ্রতীনপ নি সৃফষ্টর প্রতযিদ্শতী একমাে কফিই। কফি সৎ এিাং স্বাধ্ীন। কফির অফভোো ফিষণ্ননলাক কপফরনয় উজ্জল সূনেতর 
অনুভনি। সি কফিরই প্রভাত কানল কুয়াশা থানক, কঘার থানক, থানক প্রনদ্াষ কানলর প্রহার, আিৃত আেন্নতা। কফির 
ফিকাশ হয় চিকলার মনতা। একসময় কমঘদূ্নতর মনতা কস কদ্নখ কনয় সমাজ-সাংসার-কদ্শ-মহানদ্শ। ঘুম ভাঙা পাফখর 
ডানক কডনক আনন আনলার প্রহর, সহজ হনয় োয় জীিননর অফভসার। কচতনার তনি কজনগ ওনে আশার আনলা। এই 
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কানিযর একাফধ্ক কফিতায় লি করা োয়, দু্ঃসমনয়র অিকারনক অফতক্রম কনর আনলায় কিরার কিনে কফি প্রিল 
আত্মফিশ্বাসী। তাুঁর এই আত্মফিশ্বাস তাুঁনক কনর তুনলনে আশািাদ্ী— 
  “প্রশাসন শাফনত প্রতানপ শফঙ্কনতর ভীফত নয়— আমার প্রানণর 
  অফিরাম দু্ঃনখর িফরত এই কস্রাত কতামানক ফদ্লাম। 
  ফনরঙু্কশ স্বাফধ্কানর ও অিাফরত সম্মানন কিরিার, 
  অনাহত সনতয ও স্বাতনিয কিরিার আকাঙ্ক্ষা-উনু্মখ এই িুল 
  দু্ঃস্বনের কানল, দু্ঃশাসননর দৃ্ফষ্টর তনল, রিজিা এই িুল কতামানকই 
  ফদ্লাম, ফদ্লাম তুনল।” 
           (রফিম হৃদ্য়িুল/ফিমুখ প্রান্তর) 

ফশল্প-সাফহনতযর নানা শাখায় ফমথ-পুরানণর প্রফত কফি-সাফহফতযকনদ্র মুগ্ধতা লি করা োয়। ফিনশষ কনর কফিতায় 
ফমনথর েথােথ প্রনয়াগ কািযভাষায় আনন অফতফরি িযঞ্জনা। একই সমান্তরানল কফিতার ফনফহতাথত এিাং উফিষ্ট ফিষয় ফমথ 
প্রনয়ানগর চনপুনণয আনরা কিফশ অথতিহ হনয় ওনে। সমকালীন ঘিনা েখন সাংনিদ্নশীল কফিমানসনক ফিপেতস্ত কনর, তখন 
কফি হনয় ওনেন প্রফতিাদ্ী ও কসাচ্চার। এই প্রফতিাদ্ মানুনষর মননক আনন্দাফলত কনর। ফকন্তু প্রতযিভানি মত প্রকানশর 
পথ েখন রুদ্ধ হনয় োয় তখন কফি ফমথােয়ী হনয় পনেন। ফমফথকাল ককাননা ঘিনা ফকাংিা চফরে কফিতার উপমা, ফচেকল্প 
িা প্রতীনকর আেনয় প্রকাশ পায়। ‘ফিমুখ প্রান্তর’ কানিয ফমথ িযিহানরর কিনেও হাসান হাফিজুর রহমাননর ফনজস্বতা 
লিণীয়। প্রাচয ও পাশ্চাতয ফমনথর সাথতক প্রনয়াগ তাুঁর কফিনক আশ্চেতরকম সিল কনর তুনলনে। এই কানিযর একাফধ্ক 
কফিতায় ফমনথর অনুষে এনসনে িিনিযর অিলম্বন হনয়— 
 ক. “আমার দু্ই হাত ককিলই নূনহর কানসদ্ কিুতনরর মনতা 
  আকাশনক ডানক, কস কঘাষণা আকানশ আকানশ কসই ফদ্নক মুখ।” 
                 (স্তি-মুখ/ফিমুখ প্রান্তর) 
 খ. “এখানন আমরা িযারাউননর আয়ুর কশষ কফি িেনরর 
  ঔদ্ধনতযর মুনখামুফখ” 
          (অমর একুনশ/ফিমুখ প্রান্তর) 
 গ. “হাফরনয় সূনতা কথফসউনসর  
  দু্ভতািনার মনতা 
  জাননিা না পথ-কিরার… 
  ফদ্ননর আনলা কুহক হনয় আনস 
  ফদ্ননরই অফভশানপ।” 
                   (কগালক ধ্াুঁধ্া/ফিমুখ প্রান্তর) 

ঘ. “মৃত ধ্মণীনত রনি ডানক িাণ 
 কদ্রৌপদ্ীর শাফের মতন আয়ু কিনে চনল 
 অি ঢনল িনয় োয় কাল 
 সমনয়র দ্াুঁনত উিিনন আফম ঝুনল আফে 
 ঝুনল আফে আহা ঝুনল আফে।” 
                      (সৃ্মফতর আগুনন জ্বনল/ফিমুখ প্রান্তর) 
ঙ. “ভয় কনই, মিপূত ওই প্রাণিায়ু জানি না কখননা উনে দ্ধ্ীফচর 
 ওই কদ্হ কেনে; 
 অননক পুরানত হনি আশা, সভযতার কদ্শকালমাতৃকার, 
 রনয়নে অননক আনরা আত্মকৃতকণতধ্ার, 
 এখননা অননক দ্ায় কশাধ্িার িাফক;” 
                       (রফিম হৃদ্য়িুল/ফিমুখ প্রান্তর) 
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‘আতত শোিলী’ কানিযর কফিতাগুফল ১৯৫২ কথনক ১৯৬০ সানলর মধ্যিততী সমনয় রফচত। কসকারনণ ফিষয় ও 
প্রকরনণ এই কানিযর কফিতাগুফল ‘ফিমুখ প্রান্তর’-এর সমধ্মতী। ফকন্তু একই সময় কানল রফচত হনলও পূিতিততী কানিযর 
গতানুগফতক ভািনা এখানন পফরণফত কপনয়নে অননকিাই। এই ঋদ্ধতাই এই কানিযর কফিতাগুফলনক স্বতি মাো দ্ান 
কনরনে। ফমথনক অিলম্বন কনর কফি সমকানলর সনে মহাকানলর কসতুিিনন প্রয়াসী হনয়নেন। কানিযর প্রথম কফিতানতই 
গ্রীক পুরানণর নিফনমতাণ ঘিানলন কফি। কফিতাফি একফি রূপক কফিতা। কাফহফননত কদ্খা োয় কদ্িী কযাফলপনসার প্রণনয়র 
কিোজানল দ্ীঘতফদ্ন িফন্দ থাকার পর ওনডফসস মুফিলাভ কনর স্বনদ্নশর পনথ পাফে কদ্য়, ফকন্তু প্রাকৃফতক ফিপেতনয় তার 
োোপথ পফরিফততত হনয় োয়। কস পুনরায় এক নারীর রূপজ কমানহ আিকা পনে। এই পফরফস্থফতনক কফিনক পূিত-িাাংলার 
ঘিমান পফরফস্থফতর সনে তুলনা কনরনেন। কযাফলপনসার প্রণনয়র মনতা পাফকস্তাননর পফরকফল্পত চস্বরশাসন দ্ীঘতফদ্ন িাঙাফলনক 
পাফকস্তাননর ইসলামীয় জাতীয়তািাদ্ী আদ্নশতর সনে েুি করনত িদ্ধ পফরকর ফেল। ফকন্তু ওনডফসউনসর মনতা িাঙাফল ধ্নমতর 
কমাহ তযাগ কনর স্বীয় সাংসৃ্কফতনক রিা করনত ভাষা-আনন্দালননর মনতা রিিয়ী প্রফতিাদ্ মাধ্যমনক কিনে ফননয়ফেল। এরপর 
তার োো েখন স্বীয় সাংসৃ্কফতফভফত্তক স্বনদ্শ গেননর স্বনে উনু্মখ, ফেক তখনই িযায়াফসয়ান রাজকুমারী নযফসকার মনতা 
সামফরক শাসননর কিোজানল জফেনয় পনে িাঙাফল। আসনল েখনই িাঙাফল তার কাফঙ্ক্ষত স্বনদ্শ লানভর স্বে কদ্নখনে 
তখনই রাজননফতক প্রফতকূলতা স্বেভনের কিদ্না ফননয় হাফজর হনয়নে। ফকন্তু সমস্ত প্রফতকূলতানক কপেনন কিনল, লনিয 
অগ্রসর হওয়ার জনয কফির সুতীব্র আহ্বান— 
  “অনন্ত-আয়ু কযাফলপনসার উিতশী কেৌিন নয়, 
  নযফসকার উনন্মাফচত কশ্বত িাহুর কলাভও নয়, 
  সারা জীিননর তৃষ্ণাতত ফিহে অনেষনণ 
  গভীর গানের মনতা নারীনকই কচনয়ফেনল তুফম 
  তাহনল, নাফিক? অধ্ীর উোও অফস্থর স্বাফেক?” 
                       (ওনডফসউনসর কচানখ নযফসকা: আমার মনন/আতত শোিলী) 

এি েমিু রেময় করব পূবক-পারকস্তামনি েুরিকােী োনুমষি ভাবনা বুি কমিমিন। এতরকিুি পমিও করবি কামি 
তাুঁি জন্মভূরে একোত্র সতু। তাই আেৃতুু োতৃভূরেি কামি প্ররতজ্ঞাবদ্ধ করব জানামলন— 
  “আোি হৃৎরপমেি েমতা 
  আোি সত্তাি েমতা 
  আোি অজানা স্নায়ুতন্ত্রীি েমতা 
  সবকক্ষণ সতু আোি দেশ 
  আোি দেমহি আনদ কান্নায় দতাোমতই আরে সেরপকত” 
                            (অননু স্বমেশ/ আতক শোবলী) 
 সোজ সমচতন করবি েমিু কখ্মনা দজমগ ওমঠ স্বমেশ হািামনাি আতকনাে, অরস্তমত্বি সংকমি ভুগমত শুরু কমি 
করবসত্তা। ১৯৫৮ রিস্টাে দর্মক পূবক-পারকস্তামনি জনগমণি জীবমন অন্ধকাি অিুাময়ি সূচনা হয়। তৎকালীন দেজি 
দজনামিল আইয়ুব খ্ামনি সােরিক শাসন ও বস্বিাচাি রনময় এই অিুাময়ি সূত্রপাত। িাজননরতক ঘিনা সিাসরি আঘাত 
আমন বাঙারলি সাংসৃ্করতক দক্ষত্রভূরেমত। সাংসৃ্করতক অপমচষ্ট্াি প্রয়াসস্বরূপ ১৯৬১ রিস্টামে জন্মশতবারষককীমত পূবক-
পারকস্তামন িবীন্দ্রনার্মক রনরষদ্ধ কিাি দচষ্ট্া হয়। এি প্ররতবামে িাত্র আমদালন, পিবতকীকামল ১৯৬৪ রিস্টামেি সাম্প্রোরয়ক 
োো, ১৯৬৬ রিস্টামেি ‘িয় েো’ আমদালন বাঙারলি আসন্ন স্বািীনতা সংগ্রােমক রনরেকষ্ট্ আকাি োন কিমত শুরু কমি। 
১৯৬৬ রিস্টামেি স্বারিকাি আমদালন দ্রুততাি সমে োত্র রতন বিমিি েমিু গণ-অভুুত্থামনি রূপ দনয়। শুরু হয় েুরিযুমদ্ধি 
প্রাক-েুহূমতকি প্রস্তুরত যুদ্ধ। এই সেময়ি িাজননরতক অরস্থ্িতা, সাোরজক জরিলতা বাঙারল জীবনমক দয সংকমিি েুমখ্ 
দেমলরিল দসখ্ামন োুঁরেময় দকামনা িেকীয় আেমশকি প্ররত আনুগতু দেরখ্ময় কাবুচচকা সম্ভব হয়রন। বিং সেকালীন সংকি, 
সংগ্রাে ও েূলুমবািমকই এই সেময়ি করবিা অরিক গুরুত্ব রেময়মিন। েমল পূবক-পারকস্তামনি এই পমবকি করবতা িমেকি 
আবিণ খ্রসময় অসাম্প্রোরয়ক দচতনাি প্রকাশ ঘরিময়মি দযখ্ামন গণেুখ্ী জীবনমবাি প্রিান ভূরেকা পালন কমিমি। হাসান 
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হারেজুি িহোমনি ‘অরন্তে শমিি েমতা’ কামবুি করবতাগুরলমত সেকালীন জীবন ও সোজনচতমনুি যন্ত্রণাকাতি স্পদন 
অনুভব কিা যায়— 
  “কাজল আুঁিাি িামত দবমনাজমল চাুঁে দগমি দভমস 
  আে জাে কাুঁঠামলি আকুরলত পাতা ভয়ানক ত্রামস 
  েরক্ষণা ঝমেি  সামর্ বুমঝমি রবমরামহ সািািাত িমি, 
  উমিি রপমঠি েমতা সেুমরি  তিে অমশষ 
  েুুঁমস েুুঁমস উমঠ এমস 
  েুরবময়মি ঘিবারে জনপে 
  োঠ ঘাি প্রান্তি নগি, েসমলি স্বপ্নভিা দক্ষত।” 
                                            (রবপমে রবপন্ন নও/অরন্তে শমিি েমতা) 
করবতাংশরিমত জীবনানমদি প্রভাব স্পষ্ট্। অনুভূরতহীন সোজবুবস্থ্ায় সংমবেনশীল করব যখ্ন রনমজমক োরনময় রনমত পামি 
না, তখ্ন দনরতবাচক রচন্তাি অিমণু রেমশহািা হয় করবসত্তা, পিাবাস্তব ভাবনা রভে কমি করবি দচতনায়। হাসান হারেজুি 
িহোমনি দক্ষমত্রও তাই ঘমিরিল। এই কাবু িচনাি সেয়কামল করব আর্ক-সাোরজকভামব সংকমিি সমু্মখ্ীন হময়রিমলন। 
১৯৬৩ সামল করব ঢাকাি জগন্নার্ কমলমজ অিুাপনা কিমতন। এইসেয় অিুমক্ষি রশক্ষক-স্বার্ক রবমিািী কাযককলামপি 
প্ররতবাে কিায় রতরন চাকুরিচুুত হন। এিেমল তাুঁি জীবমন দয সংকি দনমে আমস দস সম্পমকক করব বমলমিন—  
‘‘জগন্নার্ কমলজ terminate কমি যখ্ন, তখ্ন প্রায় নয় োস দবতনহীন, চাকুরিহীন জীবনযাপন করি ১৯৬৪ সামল। 
রেমসম্বি োমস পুনিায় চাকুরিমত দযাগোন করি আরে। আোি পারিবারিক জীবমন ওই সেয়িা অুামেক্ট কমিরিল 
প্রবলভামব।’’৩  
পিবতকী কামল হাসান হারেজুি িহোন তাুঁি চাকুিী রেমি দপমলও ইস্তো দেন। কািণ আজীবন রতরন অনুায়, অরনয়ে, 
অরবচামিি রবরুমদ্ধ দসাচ্চাি রিমলন। তীব্র আত্মেযকাোমবাি তাুঁমক এই চাকুরি তুাগ কিমত বািু কমিরিল।  
 ‘যখ্ন উেুত সরেন’ কামবুি করবতাগুমলা েুরিযুমদ্ধি পিভূরেকায় িরচত। নয়োমসি জীবনযুমদ্ধ বাঙারল 
বস্বিশাসমনি অন্ধকািমক রচিরেমনি েমতা রবোয় জারনময়রিল। পূবক-পারকস্তামনি জনগমণি জীবমন ১৯৪৭-এি দেশভাগ রিল 
সবমচময় বমো রবপযকয়। এই রবপযকয়মক কারিময় ওঠাি জনু তািা এমকি পি এক আমদালমন সারেল হময়মিন। তাই ১৯৪৭ 
রিস্টাে-পিবতকী সেময় ইরতহামসি পরিবতকমনি িািায় বাহান্নি ভাষা-আমদালন, বাষরিি রশক্ষা আমদালন, দিষরিি স্বারিকাি 
আমদালন, ঊনসত্তমিি গণ-অভুুত্থান এবং একাত্তমিি েুরিযুদ্ধ বাঙারলি আত্মপরিচয়মক প্রকাশ কমিরিল, অনুমপ্রিণা 
রেময়রিল নতুন সোজ রনেকামণ। েুরিযুমদ্ধি েমিু রেময় বাঙারল জারত দয আশা ও আকাঙ্ক্ষা রনময় বৃহত্তি সোজ রনোমণকি 
পমর্ এরগময় রগময়রিল দসই পর্ রনমেকশনায় জাতীয় সংসৃ্করত একরি গুরুত্বপূণক ভূরেকা পালন কমিরিল। েুরিযুমদ্ধি দচতনামক 
িািণ কমিই পূবক-পারকস্তান তর্া বাংলামেমশি সারহতু রবমশষত করবতায় সঞ্চারিত হময়মি নতুন ভাবনা ও েূলুমবাি। 
স্বািীনতাযুদ্ধ চলাকালীন বাংলামেমশি করব-সারহরতুকিা প্রতুক্ষ ও পমিাক্ষভামব সংগ্রামেি সমে যুি রিমলন, হময় উমঠরিমলন 
এক একজন শেমযাদ্ধা। সেকালীন সেময়ি দবেনা-রবমক্ষাভ-উত্তাপমক িািণ কমি বাংলামেমশি করবিা করবতামক একরি 
নতুন রেশা দেখ্ামত সক্ষে হময়রিমলন। এই সেময়ি করবতায় েুরিযুমদ্ধি গণহতুা, রনেকে অতুাচাি, লুণ্ঠমনি পাশাপারশ 
শরহে বুরদ্ধজীবীমেি আত্মতুাগ, সািািণ োনুমষি প্ররতবাে ও েুরিমযাদ্ধামেি দগৌিবগার্া দযেন বরণকত হময়মি, দতেরন নতুন 
স্বমেশ লামভি আশা আকাঙ্ক্ষাও বরণকত হময়মি। 
 একাত্তমিি েুরিযুমদ্ধ পারকস্তারন বসনুবারহনী পূবক-পারকস্তামনি বুরদ্ধজীবীমেি দবমি দবমি হতুা কমিরিল কািণ 
তািা রশক্ষায় এরগময় র্াকা পূবক-পারকস্তানমক দেিাশূনু কিমত দচময়রিল। তাই েুরিযুমদ্ধি নয় োস িমি বাংলামেমশ দয 
হতুাযজ্ঞ চমলরিল তাি অনুতে রশকামি পরিণত কিা হয় বাঙারল বুরদ্ধজীবীমেি। ২৫ োমচকি িারত্রমত দয কময়কজন 
বুরদ্ধজীবীমেি উপি আক্রেণ চালামনা হয় তাুঁমেি েমিু অনুতে রিমলন অিুাপক েুনীি দচৌিুিী। ১৯৪৭-এি দেশভাগ দর্মক 
১৯৭১-এি েুরিযুদ্ধ পযকন্ত েুনীি দচৌিুিী রিমলন বাংলামেমশি অনুতে সোমলারচত বুরিত্ব। ১৯৫২ রিস্টামেি ভাষা-
আমদালনসহ পিবতকী আমদালমন রতরন রিমলন সরক্রয় কেকী। রবশ্বরবেুালময়ি জনরপ্রয় রশক্ষক হওয়াি েরুণ রতযকক বাকভরে, 
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োরজকত রুরচমবাি, সাোরজক দক্ষমত্র দনতৃত্বোমনি ক্ষেতা— সেস্ত ববরশষ্ট্ুই একীভূত হময়রিল েুনীি দচৌিুিীি েমিু। স্বািীনতা 
পাওয়াি রেমনই তাুঁি েমতা সুবিামক হারিময়রিল বাংলামেমশি োনুষ। তাুঁি েৃতুুমত বুরর্ত হাসান বমলন— 
  “আোি বুমকি দভতি এখ্ন দকবল হাহাকাি 
  এবং হৃৎরপে দযন এক 
  প্রবল পালকমপাো পারখ্, দর্মক দর্মক 
  শুিুই রনেকে রচৎকামি ওমঠ দেমক 
  েুনীি েুনীি” 
               (সৃ্মরত/শহীে বুরদ্ধজীবী স্মিমণ করবতাগুচ্ছ) 

ককিল িুফদ্ধজীিী হতযা নয়, ধ্ষতনণর মনতা কলফঙ্কত ঘিনার সািী ফেনলন মুফিনোদ্ধা হাসান। ১৯৭১ রিস্টামে 
বাংলামেমশি েুরিযুদ্ধ চলাকালীন সেময় পারকস্তারন দসনাবারহনী ও তামেি সহমযাগী সেসুিা লক্ষারিক বাঙারল নািীমক 
িষকণ কমিরিল। েূলত সংখ্ুাগরিষ্ঠ বাঙারল েুসরলে এবং সংখ্ুালঘু বাঙারল রহদু উভয় সম্প্রোয়মক ভীত সন্ত্রস্ত্র কমি তামেি 
েমনাবল দভমঙ দেওয়াি উমেমশু এই নািকীয় কাে চালামনা হময়রিল। যুদ্ধকালীন সেময় পারকস্তারন দসনামেি রশরবি হময় 
উমঠরিল বাঙারল নািীমেি বরদ রশরবি। তামেি ওপি ঘমি যাওয়া কলরিত ইরতহামসি কর্া উমঠ এমসমি হাসান হারেজুি 
িহোমনি করবতায়। দযখ্ামন িরষকতা নািী দপময়মি বীিােনা সম্মান— 

“মতাোমেি দঠাুঁমি োনমবি রু্রু্ 
স্তমন নখ্মিি োগ, সবকামগ্র োুঁতামলি ক্ষতরচে প্রাণান্ত গ্লারনকি। 
লুঠ হময় দগমি দতাোমেি নািীমত্বি েহাযকু েসরজে। 
উরচ্ছমষ্ট্ি েগেমগ লাঞ্ছনা দতােিা 
পরিতুি পমে আি জীবমনি রিকৃত অরলমদ নাকচ তারেত।…. 
লাঞ্ছনাি দবেীেূমল দতােিা সবাই 
এমককরি জীবন্ত সৃ্মরতরচে হময় দগমিা আজ, 
সংগ্রামেি খ্ি প্রাণকণা অনশ্বি বীিােনা।” 
                           (বীিােনা/যখ্ন উেুত সরেন) 

১৯৭১-এি েুরিযুদ্ধ দকামনা সািািণ যুদ্ধ রিল না। এিা রিল একরি গণযুদ্ধ। এই যুমদ্ধ বাংলামেমশি আবাল-বৃদ্ধ-
বরণতা, কৃষক-শ্ররেক, সিকারি-মবসিকারি কেকচারি, বসরনক, িাত্র-রশক্ষক, িনী-েরির সেস্ত দশ্ররণি োনুষ অংশগ্রহণ 
কমিরিমলন। েুরিযুমদ্ধ অংশ দনওয়াি দকামনা রনরেকষ্ট্ শতক রিল না। বাংলামেমশি সবকস্তমিি োনুষ পিািীনতাি জ্বালা দেিামত 
রনিঃস্বার্কভামব এই জনযুমদ্ধ অংশগ্রহণ কমিরিল। েুরিযুমদ্ধি সেয় পূবক-পারকস্তামনি জনসংখ্ুা রিল প্রায় সামে সাত দকারি। 
এি েমিু প্রায় এক দকারি োনুষ শিণার্কী রহসামব ভািমত আশ্রয় রনময়রিমলন। বারক সামে িয় দকারি োনুষ দেমশি অভুন্তমি 
প্ররতেুহূমতক প্রামণি ঝুুঁরক রনময় বসবাস কমিমিন, প্ররতরি েুিঃস্বমপ্নি িাত অরতক্রে কমি পারকস্তারন ঘাতকবারহনীি দোকারবলা 
কমিমিন। ভয়াবহ পরিরস্থ্রতি েুমখ্ োুঁরেময়ও অবরুদ্ধ িয় দকারি োনুষ রনমজমেি জীবন রবপন্ন কমি েুরিমযাদ্ধামেি সব 
িকমেি সাহাযু কমিমিন। এই অবরুদ্ধ সেময় োনুমষি কামি রনজগৃহ হময় উমঠরিল বরদ রশরবি, এি দর্মক বাে যানরন 
দস-মেমশি করবিাও। প্ররত েুহূমতক তাুঁিা ঘাতমকি হামত েৃতুুি প্রতীক্ষা কমিমিন। বাক রুদ্ধ রেনগুরলমত রনমজমেি রনশ্বামসি 
শেমক োনুষ দগাপন কিমত দচময়মিন। োনুমষি দবুঁমচ র্াকাি দসই প্রবল আরতক েুমি উমঠমি হাসান হারেজুি িহোমনি 
করবতায়—                                                                             

“বাইমি আুঁিামি দযন দকান ভয়ানক 
অশিীিী হময় দগমি আজকাল.... 
েূমি রকংবা আমশপামশ কখ্মনা খু্বই কামি  
যামচ্ছ দশানা েুিোি গুরলি আওয়াজ, ত্রামস 
বুক কাুঁমপ, পারি না শুমিামত দক দকার্ায় দগল েমি, 
েে বন্ধ কমি চুপ পমে র্ারক ঘমিি কবমি। েৃতুু 
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এখ্মনা আমসরন বমি, তমব অবারিত েৃতুুি রনশানা 
হময় আরি আেিা সবাই।.... 
লুমকাই শ্বামসিও শে যরে ভুল দভমব কবি দপরিময় যায় দকামনােমত 
হয়মতা বাুঁচমত পারি কময়কিা আকুল েুহূতক আমিা।” 
                                           (লুমকাই শ্বামসিও শে/যখ্ন উেুত সরেন) 

 একাত্তমিি েুরিযুমদ্ধ করব হাসান হারেজুি িহোন সশিীমি অংশগ্রহণ কমিরিমলন। স্বাভারবকভামবই একাত্তমিি 
নয় োমসি যুদ্ধকালীন অরভজ্ঞতা তাুঁি করবতায় রশরল্পত রূপ দপময়মি। বাংলা বণকোলাি েমিু করব বাঙারল জারতি পরিচয় 
খু্ুঁজমত দচময়মিন। তাই বণকোলাি আরে অক্ষি ‘অ’-এি েমিুই করব সভুতাি প্ররতচ্ছরব লক্ষ কমিমিন। পূবক প্রজমন্মি সমে 
সম্পকক িাখ্াি একিাই উপায় হল ভাষা-সংসৃ্করত। করব েমন কমিন আরেে অক্ষি িারশ অ আ ক খ্ করবমক পূবকজমন্মি 
সমে একসূমত্র ঐকুবদ্ধ কমি দিমখ্মি। রনিাপিাি পূবক-পারকস্তামনি জনগমণি উপি পারকস্তারন ঘাতকবারহনীি অতুাচাি 
করবমক কু্ষব্ধ কমি তুমলমি। করবি সৃ্মরতমত রেমি এমসমি একুমশ দেব্রুয়ারিি সৃ্মরত। তাই করবও পাল্টা প্ররতমিাি গমে 
তুলমত দচময় শপমর্ি োক রেময়মিন— 
  “রনহত ভাময়ি লাশ কাুঁমি বময় দঢি 
  গমেরি রেনাি, দহুঁমি দগরি পর্। 
  আি নয়, চাই শত্রুি লাশ চাই, 
  -এইবাি এই বজ্র শপর্।” 
                         (শত্রুি লাশ চাই/যখ্ন উেুত সরেন) 

একাত্তমিি িিক্ষয়ী সংগ্রামেি েূল লক্ষুই রিল পূবক-পারকস্তানমক, পারকস্তান দর্মক পৃর্ক কমি স্বািীন ও সাবকমভৌে 
িাে রহসামব ‘বাংলামেশ’ গঠন কিা। আমগই বলা হময়মি ১৯৭১ রিস্টামেি ২৫ োচক ঢাকায় পারকস্তারন ঘাতকবারহনীি 
আক্রেমণি পি আনুষ্ঠারনক েুরিযুদ্ধ শুরু হমলও স্বািীনতাি বীজেন্ত্র বাঙারলি েমন দগুঁমর্ রেময়রিমলন দশখ্ েুরজবুি িহোন 
একাত্তমিি োচক োমস। ৭ োচক ঢাকাি দিসমকাসক েয়োমন োুঁরেময় রতরন বমলরিমলন— ‘এবামিি সংগ্রাে স্বািীনতাি সংগ্রাে।’ 
দস-রেমনি সভায় উপরস্থ্ত বাঙারলি কামি এই দঘাষণা েমন্ত্রি েমতা ধ্বরনত হময়রিল। নতুন দেশ পাওয়াি দর্মক বমো হময় 
উমঠরিল স্বািীন দেশ পাওয়াি আকাঙ্ক্ষা। েুরিযুদ্ধ রিল জনগমণি যুদ্ধ। ১৯৪৭ রিস্টামে এই জনগণই পারকস্তামনি পমক্ষ 
িায় রেময়রিমলন রনমজমেি স্বািীন কিমত। রকন্তু স্বািীনতা আনমত রগময় অমনক িি ঝরিময়মি বাঙারল। পূবক-পারকস্তামনি 
িাজপমর্, গৃমহ িময়মি দসই দশামকি রচে। রকন্তু দশামক েুুহোন হময় র্াকমল স্বািীনতামক আনা সম্ভব হমব না। তাি জনু 
েিকাি েৃঢ় েমনাবল। আপন প্রাণশরিমক যর্ার্কভামব জারগময় তুলমলই কােু স্বািীনতা আসমব বমলই রবশ্বাস কমিন হাসান 
হারেজুি িহোন। তাই জনগণমক উেীপ্ত কিাি জনু দশাকমক রতরন রূপান্তরিত কমিমিন দক্রামি। েুরিই করবি একোত্র 
কােু। এি জমনু করব দযমকামনা ধ্বংসাত্মক কামজ প্রস্তুত। করবতায় দসই েমনাভামবি কর্া েুমি উমঠমি— 
  “আোি রনশ্বামসি নাে স্বািীনতা 
  আোি রবশ্বামসি নখ্ি এখ্ন দক্রামিি োরুণ িমঙ িাঙামনা,    
  েুিঃস্বমপ্নি দকালবদী আোি ভামলাবাসা 
  এখ্ন দকবলই 
  এক অহিহ রচৎকাি : হতুা কি, হতুা কি, হতুা কি। 
  বাংলাি গজকোন বাতামস এখ্ন আি রকিু দবামঝ না। 
  এখ্ন সকল শমেি একরিই োত্র আওয়াজ : অরবনাশী হুিাি।” 

                                              (এখ্ন সকল শেই/যখ্ন উেুত সরেন) 
‘বমজ্র দচিা আুঁিাি আোি’ ‘মশাকাতক তিবারি’, ‘আোি দভতমিি বাঘ’, ‘ভরবতমবুি বারণজুতিী’ কাবুগ্রন্থগুমলা 

১৯৭৬ দর্মক ১৯৮৩ রিস্টামেি েমিু প্রকারশত হময়মি। সেয়কামলি রেক দর্মক স্বািীন বাংলামেমশি সবমচময় সংকিেয় 
পবক রিল এিা। ক্ষেতাি বসমলও দভমঙ পো আর্ক-সাোরজক কাঠামোমক িাতািারত উন্নত কমি দতালা সম্ভব হয়রন েুরজবুি 
িহোমনি পমক্ষ। একইসমে রিল প্রশাসরনক রবশৃঙ্খলা এবং েলীয় েুনকীরত। েমল দেমশি জনগমণি দক্ষামভি সুমযাগ রনময় 
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বাংলামেমশ সুরবিাবােীমগাষ্ঠীি একরি বমো অংশ রবমশষ কমি দসনাবারহনী, িােযন্ত্রমক কুক্ষীগত কিা শুরু কমি। ১৯৭৫ 
রিস্টামেি ১৫ অগাস্ট সপরিবামি রনহত হন দশখ্ েুরজবুি িহোন। বেবনু্ধি েৃতুুি পি বাংলামেমশি শাসনক্ষেতা চমল 
যায় দসনাবারহনীি হামত। সামতি েশমকি েিুবতকী সেয় দর্মক পুমিা আমিি েশক জুমেই সােরিক শাসমনি যাুঁতাকমল 
পৃষ্ট্ হময়রিল বাংলামেমশি জনগণ। গণতমন্ত্রি এই রবনাশ দেমশি োনুমষি েমন দয গভীি শূনুতা ও স্বপ্নভে বতরি কমিরিল 
তাি দর্মক বাে যায়রন দস-মেমশি করবতাও। েমল েীঘক এই েুই েশমক বাংলামেমশি করবিা দয-সেস্ত করবতাি িচনা 
কমিমিন তাি একিা বমো অংশ জুমেই িময়মি স্বপ্নভমেি আখ্ুান। স্বািীনতা-উত্তি প্রশাসরনক অরস্থ্িতা বাংলামেমশি 
োনুষমক রবমরাহী কমি তুমলমি। এই রবমরামহি আুঁচ পাওয়া যায় হাসান হারেজুি িহোমনি করবতায়— 
  “আজকাল এেন সিস শুােরলো দকার্াও পাই না খু্ুঁমজ 
  দযরেমক দেিাই দচাখ্ বারুমেি েমতা খ্িতপ্ত োনুমষিা 
  গনগন কমি। সেস্ত বাংলাই বুরঝ  
   গিে বারুে হময় দগমি দেি।” 
                       (বারুে/বমজ্র দচিা আুঁিাি আোি) 

‘মশাকাতক তিবারি’ কামবুি করবতাগুরল হাসামনি দবেনাঘন বুরিক অনুভূরতি পরিচায়ক। এই েুিঃখ্মবাি তাুঁমক 
রনিাসি কমিমি তুমলমি জগৎ ও জীবমনি প্ররত। আশা-ননিামশুি দোলাচলতায় অরস্থ্ি হময় উমঠমিন করব। গুমোি ঘমি 
বরদ করব, দঠাুঁমি দনই জীবমনি েিু, িময়মি দকবলই ঘেকাি দস্বেরবদু, দজুারতহীন দচামখ্ দকবলই বঞ্চনা, হৃেময় একিাশ 
শূনুতা। করবি দচতনসত্তা দযন এক অরস্থ্ি যন্ত্রণায় দপুঁরচময় উঠমত র্ামক, েুখ্েেল রবধ্বস্ত হয় কোকাি বন্ধুা বরলমিখ্ায়। 
রকন্তু করব আশাবােী, রতরন জামনন অন্ধকাি সুেমেি দশমষ িময়মি প্রভামতি দিৌর রকিণ। তাই োতাল হাওয়ায় েত্ত 
করবসত্তা দচাখ্ দেিান জীবমনি রেমক— 
  “সূ্থ্ল সূ্থ্ল পেকা দভে কমি দজািনা আসমব, 
  দেখ্মব কােুকতাি পিে দকামল বড্ড নরদত 
  প্রবল পুরুষ তুরে শুময় আমিা, 
  দতাোি েুহাত পচনশূনু, েুরি-স্বচ্ছ েল, 
  িায়াচ্ছন্ন িাজপর্ দর্মক বিিমর্ি তূযকধ্বরন উঠমি 
  দয িমণ েৃতুু অেৃমতি অরিক, 
  উরত্থত আনমদ তুরে আপু্লত রভমজ যামব 
  দতাোি রকিুই হািায়রন, দলালচমেক নেবমে অরস্তমত্ব সবই আমি, 
  শুিু োক রেও।” 
               (শুিু োক রেও/মশাকাতক তিবারি) 

আধু্ফনকতার সাংকি কথনক সনচতন উচ্চারণ হাসাননর কফিতা, েফদ্ও কসই উচ্চারনণ আনিনগর কিফনলতা নয় 
রনয়নে িাস্তিফনষ্ঠতা। একাফকত্ব তাুঁর ফনতযসেী িনলই ফতফন িযফিগত নফন্দত ধ্ারণানক ফননয়ই চলনত চান। আধু্ফনক সভযতার 
প্রফত তীব্র ঘৃণা এিাং তানক প্রতযাখযাননর মনধ্য ফদ্নয়ই একজন কফি একাকী হনয় পনেন। চলমান সমাজ-জীিননর পফঙ্কলময় 
প্রিাহ কথনক ফননজনক মুি রাখনত কফি ক্রমশ ফননজনক গুফিনয় কনন সমাজ-সাংসার কথনক, হনয় পনেন ফনঃসে। হাসাননর 
কফিতা এই একাকী উচ্চারনণ পূণত— 
  “আমার ফনভৃত ভানঙ রনথর চাকার স্বর 
  ফসাংহাসন ফঘনর থাকা একমুফে চতুর মানুষ, অহফনতশ 
  িসনলর কারচুফপ, ককিফল অিম িুধ্ানততর িাংশিৃফদ্ধ, 
  ফনেক ফননজফর ককানল কঝাল িানা প্রচানরর অসহয ফননাদ্, িাফন্তহীন। 
  এই কতা আমার িয়, আমার ফনঃশ্বাস িানন প্রফতিার, 
  এরই মনধ্য খুুঁদ্কুুঁনো খুুঁফি েতিণ িাুঁফচ, কদ্ফখ প্রতানপর 
  দূ্রায়ত অিলীলা, ফচরায়ু, সুফস্থর, 
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  কতনল জনল কখননা ফমনশ না।” 
                      (অনাফদ্ অরণয কেন/আমার কভতনরর িাঘ) 

আধু্ফনক জীিন-েিণায় কাতর কফি হৃদ্নয়র রিিরনণ ক্রমাগত শাফনত এিাং রিাি হনেন, তাুঁর স্নায়ু-ফশরা-
উপফশরায় প্রিাফহত হনে কভাগিাদ্ী সভযতার প্রফত একরাশ ঘৃণা-লাঞ্ছনা। আত্মমগ্ন কফি ফননজনকই প্রনের িানণ জজতফরত 
কনরন। এই জীিন-ফজজ্ঞাসা তাুঁর কফিতার অনযতম চিফশষ্টয। িযফিক ও সামাফজক সাংকিনক ফতফন হৃদ্নয় ধ্ারণ কনরন। 
ঘুণ ধ্রা সমানজর অিিয়নক অফতক্রম কনর ফতফন আশািাদ্ী তাুঁর িাফণজযতরী উজ্জ্বল ভফিষযনতর ফদ্নকই এফগনয় োনি। 
ফকন্তু োোপথ কণ্টকাকীণত। অগ্রগমননর প্রফত মুহূনতত িাধ্াপ্রাপ্ত কফি ফসদ্ধানন্ত আনসন— 
  “কলাকালয় আমার প্রধ্ান শত্রু!  
  সভযতা আমার প্রধ্ান শত্রু!  
  রুফচ আমার প্রধ্ান শত্রু!” 
এই ফতনশত্রুর ফিরুনদ্ধ কফির সািধ্ানিাণী— 
  “পারনল কপাশাক িুুঁনে আমার অজস্র আফদ্মতা 
  এখুফন ঐ শত্রুসমূনহর িুুঁফি তাক কনর, 
  করানম করানম গরর গরর আওয়ানজর পাশিতা…” 
                                     (অজস্র আফদ্মতা/ভফিতনিযর িাফণজযতরী) 
আধু্ফনক পৃফথিীর কে জফিল সামাফজক চক্রিুযনহ আমানদ্র ফনতযিাস, প্রফতমুহূনততর ফিধ্া-িন্দ্ব-সাংশনয়র সাংঘানত জফিল িুফদ্ধর 
জন্ম হনে আমানদ্র কভতনর। এই িুফদ্ধর প্রধ্ান চিফশষ্টয হল ফননজনক িৃহত্তর সমানজর পিভূফমনত করনখ সাফিতক মূলযায়ন 
করা। ফননজর অফস্তনত্বর পিভূফমনক সামফগ্রকভানি আফিষ্কার করনতই কচনয়নেন হাসান হাফিজুর রহমান। তাুঁর সমগ্র 
কািযজীিননর মূল উনিযশযই ফেল সত্তার সিান। ফতফন ফলনখ ফলনখই সমানজর প্রফত দ্াফয়ত্বপালন করনত কচনয়নেন, ফননজর 
পানপর প্রায়ফশ্চত্ত করনত কচনয়নেন। জীিন সায়ানে কফি মৃতুয কচতনায় আক্রান্ত। করাগজজতর কদ্হ, মানফসক োফন্ত কেন 
তনতাফধ্ক েিণাময় হনয় উনেনে সামফরক শাসনন জীণত িাাংলানদ্নশ। কফি পৃফথিীর মায়া তযাগ করনত না চাইনলও প্রফতফনয়ত 
অনুভি করনেন মৃতুযর গি, অশরীরী হনয় আত্মনগাপন করনত চাইনেন। মৃতুযর ভনয় নয়, পৃফথিীর কস্নহ-সনম্বাধ্ন-ভানলািাসা 
কথনক িফঞ্চত হনত চান না কফি; তাই এই আত্মনগাপন। ফকন্তু সতযনক ফতফন অস্বীকার করনত পানরন না, কানলর ফনয়নম 
তাুঁনক পৃফথিী কথনক ফিদ্ায় ফননতই হনি। তাই অপ্রকৃফতফস্থনতর মনতা দ্রুততার সনেই ফননজর সি সাধ্ পূণত করার িাসনায় 
কফি অফস্থর। কসজনয কশষিানরর মনতা জীিননদ্িতার সনে অন্তরে কনথাপকথনন কমনত ওনেন ফতফন— 
  “হাসান, এত তাো ফকনসর? 
  পরম গুরু েুগেুগানন্ত কিািায় মুকুল, 
  তার কতা তাোহুনো নাই? 
  িললাম কহনস, তাুঁর হানত আনে েুগেুগান্ত, 
  আমার কে কমানিই সময় নাই।।” 
                       (২৪ সাংখযক কফিতা/অপ্রকাফশত কফিতা) 
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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 

y 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 

 
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. 

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: 

  
 

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. 
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ABSTRACT 

 

This article examines the topological 

psychodynamics of spatiality vis-à-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-world1 is consequent upon 

being in time and in place. This constitutes 

the essential chronotope2 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 

short story ‘Graam o Sohorer Golpo’ 

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 focalized3 through Sachi’s 

subjectivity. The use of free indirect 

discourse4 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 

takes a look at the Calcutta of the night. 

‘[T]he tramlines lay empty—it’s bedtime 

http://www.gijash.com/
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Structure, optical, charge transport mechanism,
dielectric properties and leakage current analysis of
Sm2MgMnO6 double perovskite
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h i g h l i g h t s g r a p h i c a l a b s t r a c t

� Monoclinic crystal structure of

Sm2MgMnO6 is distorted and

tilted.

� Direct optical band gap is 1.41 eV.

� Sm2MgMnO6 is relaxor ferroelec-

tric in nature.

� Charge conduction mechanism

follows noneoverlapping small

polaron tunneling model.

� Leakage current density

1.53 � 10�6 Acm�2 at 5.11 Vcm�1

and 150 �C.

a r t i c l e i n f o
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a b s t r a c t

Structure, optical, dielectric, charge transport properties, and leakage current density of

Sm2MgMnO6 prepared via autoecombustion 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

P21/n. The crystal structure is distorted and tilted. The grains are irregular in shape and size

and distributed noneuniformly. 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

eNegami formalism has been used to explain the dielectric properties. The material is

relaxor ferroelectric in nature. The conduction of charge carriers follows noneoverlapping

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 � 10�6 Acm�2 leakage current density at 5.11 Vcm�1 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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Charge transport mechanism, dielectric relaxations and relaxor 
ferroelectric properties of Sm2MgMnO6 double perovskite 
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A R T I C L E  I N F O   

Keywords: 
Double perovskite 
Correlated barrier hopping 
Overlapping large polaron tunneling 
Dielectric relaxation 
Polarization–electric field hysteresis loop 

A B S T R A C T   

This study investigates the charge transport mechanism, dielectric relaxation and relaxor ferroelectric properties 
of Sm2MgMnO6 which exhibits monoclinic crystal structure with space group P21/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 tanδ 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 ε′, ε″ and tanδ 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 (PMax), remnant polarization (Pr) and coercive field (Ec) depend on both the 
electric field (E0) and frequency (f). The loop area (A′) and dielectric breakdown field (EBD) depend on E0 as A′∝ 
E0

2 and EBD∝E0, respectively. The PMax, Pr and Ec depend on f as PMax∝f − 0.13, Pr∝f − 0.48 and Ec∝f − 0.48, respec
tively. The energy storage efficiency (η) varies with frequency as: η% = 20.44f0.21.   

1. Introduction 

In recent years, double perovskites with general formula, Re2BB’O6 
(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, Re2BB’O6 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 P21/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, Fe2+/Fe3+, Mn3+/Mn4+, 
Ti3+/Ti4+ 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 

mechanism in Re2BB’O6 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 La2FeMnO6 and La2CuMnO6 in the temperature 
range 300–523 K and 313–523 K, respectively [7,10]. Charge carriers 
conduction via OLPT mechanism observed in Dy2NiMnO6 and Nd2Cu
TiO6 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 Dy2FeMnO6 and Gd2NiMnO6 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 Sm2CoMnO6 
[13]. In several Re2BB’O6 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 La2NiMnO6 and these dielectric properties are asso
ciated with the ordering of Ni2+ and Mn4+ cations [16]. Sm2CoMnO6 
exhibits higher dielectric constant and lower dielectric loss than 
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REVIEW ARTICLE 

A Brief Review Depending on the Chemistry of Isatin in Single Pot 
Technique Towards the Construction of Significant and Valuable 
Heterocyclic Scaffolds 

 

Animesh Mondal1,* 

1Department of Chemistry, Government General Degree College at Salboni, Vidyasagar University, Koyma, Bhimpur, 
Paschim Medinipur, 721516, West Bengal, India 

 

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 etc. 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. 
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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, etc. [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  
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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, etc. 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  
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ABSTRACT: An unprecedented p-TsOH and MsOH-catalyzed construction of
valuable isoindolo/pyrido/pyrrolo-quinolinediones and isoindolo-indolones is dem-
onstrated through annulation reactions of cyclic anhydrides or o-formylbenzoates with
o-alkynylanilines. The metal-free Bro̷nsted acid-mediated new [5+1] and [4+1] fused-
cyclization is an operationally simple, highly regioselective, atom economical, high
yielding, sustainable, and catalytically efficient approach.

■ INTRODUCTION
Annulation reactions are the robust synthetic routes to achieve
especially five- and six-membered aromatic heterocycles which
stand out as promising bioactive compounds.1 Fused-N-
heterocycles are important units embedded in many bioactive
natural products and have widespread pharmaceutical
applications.2−5 For instance, isoindolo[2,1-a]quinolones and
pyrrolo-analogues have shown protective effects against N2-
induced hypoxia [I, Figure 1], antimalarial activity, topo-

isomerase, and inhibitory properties against DNA-gyrase [II].3

Pyrido[1,2-a]quinolones are well-known as antibacterial
agents.4 Isoindoloindolones have shown anticancer activities
[III] and binding affinity to MT3 [IV] and serotonin 5-HT6
ligands and are potential antagonists for neurokinin-1 (hNK1)
receptor.5 Thus, the development of a general catalytic
approach for [5+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

reaction of “A” on the use of Ph3P�C�C�NPh, Et3N, metal
catalyst, or DMA (Scheme 1a).4b,6 Recently, Peng et al.
developed a Pd2(dba)3-catalyzed carbonylative [5+1] annula-
tion of halogenated benzanilide with alkyne and carbon
monoxide.7 Syntheses of fused tetracyclic 6H-isoindolo[2,1-
a]indol-6-ones were achieved using PhI(OAc),2,8 CuI-catalysis
in the presence of di-t-butyl peroxide (DTBP),9 or Cu−Pd
catalyzed cascade cyclization of ortho-alkynyl-N-arylbenza-
mides10 (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.11 Cho et al.
reported its synthesis using phthalimide derivatives and NiII-
catalyst.12 Metal-catalyzed annulation reactions are well known
in the literature.13 However, the development of green,
sustainable, atom-economical, clean, and efficient catalytic
annulation processes using an organocatalyst14 and especially
Bro̷nsted acid catalyst15 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 Bro̷nsted acid-catalyzed construction of
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Figure 1. Few bioactive fused-N-heterocycles.
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ABSTRACT: Herein, we report a highly efficient Ag(I)-catalyzed
indolyzation with Friedel−Crafts alkylation through a cascade
cyclization strategy for accessing valuable hybrid heterocycles for
the first time. This general strategy consists of forming four C−C/
C−N/C−O bonds toward dual annulation reactions of 2-
alkynylanilines with methyl benzoate-2-carboxaldehydes and
aromatic amines, as well as with salicylaldehydes and malononitrile.
Variably substituted new indolo-4H-phthalimidines and indolo-4H-
chromenes were synthesized with excellent yields (85−93%) under
mild reaction conditions.

■ INTRODUCTION
The ubiquitous indole subunit is found in a broad range of
biologically valuable natural products and pharmaceuticals.1 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.2 The hybrid heterocycles are found in
bioactive natural products3 and show diverse biological
activities4 and innovative material properties.5 The tremendous
applicability of the hybrid heterocycles led to the development
of various methods for their syntheses.6 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.7 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.8 These heterocycles
are useful advanced intermediates for the synthesis of various
drugs9 and natural products.10 For instance, (S)-PD172938
(A)11 is known as a dopamine D4 receptor antagonist, (R)-
pazinaclone (B)12 was found to have anxiolytic activity and
showed significant interest as a hypnotic, a sedative, and a
muscle relaxant, and (+)-lennoxamine (C)13 is a naturally
occurring alkaloid (Figure 1). On the contrary, the 4H-
chromine scaffold is present in alkaloids, tocopherols, flavone,
anthocyanins, and other valuable natural products and
displayed noteworthy potency toward antifungal, anticonvul-
sant, antitumor, anticancer, antidiabetic, anticholinesterase,
and many other physiological activities.14

Indolyl-2-amino-3-cyano-4H-chromene could be a lovely
compound because of its glamorous biological profile,
including anticoagulant,15a anticancer,15b antifungal,15c anti-
HIV,15d antitumor,15e antimalarial,15f antibacterial,15g anti-
influenza,15h and antioxidant15i,j 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).16 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 γ-hydroxy lactams
and indoles.17 The other important strategies reportedly
involved the reaction of phthalaldehydic acid, amine, and
indole,18c the reaction of 2-halo-N-phenylbenzamides, terminal
alkyne, and substituted indoles at high temperatures,18 and
cyclization of arylaminophthalides.19 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.20 There are
several other important routes for accessing indolyl-4H-
chromene.21 The cyclization of o-alkynylanilines followed by
functionalization had served as an efficient route for the
construction of substituted indoles employing a transition
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ABSTRACT: We have demonstrated N-substituted 2-pyridones as an N,O-
directing group for selective C(sp2)-H-activated thiolation, selenylation, and
sulfonamidation of ortho C−H bonds of benzamides. This method utilizes a cost-
effective Cu(II)-salt catalyst instead of precious metal catalysts, achieving high
yields, including gram-scale synthesis and excellent functional group tolerance. We
applied this protocol to access 30 different compounds with high yields,
demonstrating thiolation of fluorine-substituted benzamides as well. Density
functional theory (DFT) calculations support the mechanism, including acetate-
supported concerted metalation deprotonation (CMD) steps and the unique role
of dimethyl sulfoxide (DMSO) solvent. The facile synthesis of pharmaceutically
important sulfonamides and other compounds highlights the method’s potential in
chemistry and medicinal chemistry.

■ INTRODUCTION
Thioether-, selenide-, and sulfonamide-based compounds are
widely present in natural products, bioactive compounds,
pharmaceuticals, agrochemicals, and functional materials.1 For
instance, thioether derivatives are the third most exemplified
constituents (8.8%) of sulfur drugs. (B)utoconazole (A, Figure
1) is utilized as an antifungal agent in gynecology, and axitinib
(B) is an anticancer tyrosine kinase inhibitor invented by
Pfizer.1a Organoselenide bis(2-bromo-4,5 dimethoxyphenyl)
selenide (C) has been found to exhibit cytotoxic effects against
tumor cells.1c Another selenide analogue, 2-(2,4-dinitrophe-
nylselanyl)-N-phenylbenzamide (D), acts as an inhibitor of
human breast cancer cell growth.1d Sulfonamide drugs were
the first antibiotics discovered, marking the beginning of an
antibiotic revolution in medicine.1a (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.1a Consequently, the
synthesis method for valuable thioether, selenide, and
sulfonamide derivatives has become an intriguing area of
research for synthetic chemists.2

Directing groups (DGs) and metal-mediated C−H
activation and functionalization have emerged as an important
tool in organic synthesis.3 Cu-salt-catalyzed directed C−H
activation reactions have gained considerable attention recently

due to their low toxicity and high abundance on Earth.4 It is
noteworthy that copper-catalyzed C−H functionalization
reactions also proceed well without any external ligands or
cocatalysts.5 Copper(II)-catalyzed aromatic C−H-activated
C−C coupled arylation and alkylation gained popularity
during the past decade,6 whereas C−X bond formation
reactions have been explored in recent years.5ab7−10 The
functionalization of aromatic C−H bonds through transition-
metal catalysis has emerged as a crucial synthetic method,
enabling the direct incorporation of various bonds like C−B,7
C−S,8 C−Se,9 C−O,10c C−Cl, and C−N.5ab10 Other metal
catalysts have also been explored for C−H activation of
aromatic compounds, facilitating C−C and C−X coupling
reactions, as reported in the literature.11

In 2006, Yu and co-workers disclosed a method for copper-
mediated pyridine-directed arene C−H thiolation and
sulfonamidation under aerobic conditions.6 A generic
technique for copper-promoted sulfenylation of C(sp2)-H
bonds employing a detachable 8- aminoquinoline directing
group was disclosed by Daugulis and co-workers in 2012.8b
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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
α-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 · α-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.
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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 x0 � Tx0 for some
x0 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 α- 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].
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homogeneous integral equation of second kind
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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.
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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 [6, 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.
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