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Existence of Solutions to Non-Linear Quadratic Integral Equations via
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Abstract. The objective of this manuscript is to enquire for the solvability of a specific type of non-linear
quadratic integral equations via the interesting notion of measure of non-compactness. Firstly, we inquire
into couple of exciting fixed point theorems involving a measure of non-compactness in the setting of a
Banach space. Subsequently, bringing into play a suitable measure of non-compactness and the acquired

results, we discuss the existence of solutions to the aforementioned kind of non-linear quadratic integral
equations.

1. Introduction

The study on integral equations has drawn a huge amount of attention from the enthusiasts as it plays
a decisive role in spelling out plenty of events and problems of real world. Utilizing several theories of
functional analysis, topology and fixed point theory as the tools, the subject is growing fast with applications
in applied mathematics, physics, engineering, economics, biological sciences and many other branches
of science [1, 10, 15, 18, 27, 30]. Another crucial aspect of the study is the investigation of solvability
conditions to integral equations as a whole, fixed point theory is one of the most vital and easiest of
them. Mathematicians have explored a number of fixed point theorems and common fixed point theorems
[3,5,19,23,28] to guarantee the existence of a solution or more to a certain type of integral equations. In the
existing literature, there are a number of articles which deal with such scenarios via some suitable results
from fixed point theory involving control functions while some others make use of findings in fixed point
theory via measure of non-compactness. However, it is exciting to note that both of these approaches firstly
enquire for existence of solutions and then look for solutions, and also are quite easy to handle.

In his research article, Kuratowski [22] put forward the concept of a measure of non-compactness (in
short, MNC) and this gave a new wing to the research in this direction. Afterwards, Darbo [16] employed
this concept and obtained the fixed points of a-set contractions defined on a closed, bounded and convex
subset of a Banach space. This result extends and generalizes the Schauder fixed point theorem remarkably,
and is often brought into play as an essential tool to inspect the existence of a solution to a number of classes
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Abstract It is well known that exposure to a high
concentration of radon-222 causes severe health
effects, including cancer. The present article includes
a survey on radon-222 in the water bodies of the
city Durgapur [non-geothermal area] and nearby
Bakreswar hot spring [geothermal province], India.
The possible sources of radon from natural radionu-
clides and industries have been discussed in the arti-
cle. Durgapur is a densely populated [~3680 persons/
km?] industrial city with a population of 0.57 million.
On the other hand, many tourists and pilgrims usually
visit Bakreswar throughout the year. Age-dependent
potential health risk assessments of the dwellers at
Durgapur and Bakreswar due to radon exposure were
performed for the first time. The present work is the
first attempt to estimate the mean ingestion /and inha-
lation dose per annum, total effective dose [TED] per
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annum and the health risk assessment for cancer in
adults, children and infants due to radon exposure at
Durgapur and Bakreswar. In some cases, the values of
TED exceed the permissible limit of 100 micro Siev-
ert per year [uSv/y] as recommended by EUC and
WHO. The radiation profile maps relating to radon
concentration and associated contour maps of health
risk factors [HRF] for the adults, children and infants
were also prepared for the first time. Some areas were
identified as high-risk zones, and the dwellers are
prone to a high risk of cancer. The article also pro-
posed several techniques to reduce radon in water and
buildings. The authors also recommended banning
some water sources to protect people from radon risk.
This study will help scientists, policymakers, indus-
trialists, farmers, government agencies and public
health departments.
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NEW FIXED POINT RESULTS FOR ASYMPTOTIC
CONTRACTIONS AND ITS APPLICATION TO CANTILEVER
BEAM PROBLEMS

Surajit Karmakar, Hiranmoy Garai, Ankush Chanda and Lakshmi Kanta
Dey

Abstract. In this article, we deal with some interesting variants of asymptotic contrac-
tions, namely Reich type and Chatterjea type weak asymptotic contractions defined on the
usual metric spaces. We derive a couple of fixed point results concerning such contractions.
Moreover, we look over the existence of solutions to a fourth-order two-point boundary value
problem which is a particular type of cantilever beam problems. Furthermore, we construct
numerical examples to justify our obtained results.

1. Introduction and preliminaries

The fixed point theory based on asymptotic contractions revolves about the assump-
tions on the iterations of the corresponding mapping. In fact, the notion of asymptotic
contractions was originally proposed in connection with one of the initial extensions
of Banach contraction principle due to Caccioppoli [5]. It states that for a self-map f
defined on a complete metric space X, the Picard iteration converges to the unique
fixed point of f, given that for each n > 1, there is a non-negative constant c,, such
that d(f"(z), f"(y)) < end(x,y), holds for all z,y € X, satisfying >~ | ¢, < oco.

Now we recollect the definition of an asymptotic contraction due to Kirk [10],
which constitutes a wider collection of mappings than the class of aforementioned
mappings.

DEFINITION 1.1. Let ¢ : RT — RT be any contractive gauge function such that ¢
is continuous and ¢(s) < s for s > 0. Let ® be the collection of all such contractive
gauge functions ¢. A self-map f defined on a metric space (X,d) is said to be an
asymptotic contraction if for all n € N, d(f"(x), f"(y)) < pn(d(x,y)) holds for all

2020 Mathematics Subject Classification: 4TH10, 54H25.

Keywords and phrases: Asymptotic contractions; orbital continuity; cantilever beam prob-
lems; boundary value problems.
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Origin of Sufism: A Discussion
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Abstract: ‘Sufism” 1s Islamic mysticism. The concept of “Sufism’ 1s very complicated and there
1s a mass dispute about its actual origin. Various scholars have stated their different views
regarding the origination of it. Some Sufis mentioned that the term “Sifi " 1s derived from Arabic
word ‘Safa’ (Purity). Some said that *Stfi” is derived from ‘Siifah’, meaning an ancient tribe of
Arabia who separated themselves from the world and engaged themselves only in the service of
the Ka’ba of Mecca. According to some other scholars, *Siifi” is derived from “Saff” (their rank
was first). Some other Sufis say that “Sifi " 1s derived from ‘Saf” (bench). Another system of Sufis
claims that, “Sifi " 1s derived from the Greek word ‘Sophia’ (wisdom). The term “Sifi’ does not
appear anywhere in Quran. Only some equal words for ‘Sufi’ such asmugarrabin(friends of
God).sabirin(patient men),Abrar(virtuous man) etc. are mentioned in it. It 1s believed by the
Sufis that the original sources of SafT culture 1s the holy Quran and the Hadith but in later period,
under the influence of other cultures and races, a considerable changes and modifications are
noticed in Safl tradition. The present paper is an attempt to search the origin of Sufism andto

discuss some of the movements and influences which molded 1it.

Mysticism 1s common to all religions. It i1s called “the great spiritual current which goes
through all religions™." There is acharacteristic in every religion which says to surrender one’s
finite-self to God by devotion of faith and Love.*Sufism” is generally accepted term for the
mysticism of Islam. It is an Anglo-Perso-Arabic word which indicates the system or the religion
and profession of a Sufi. The Arabic word of it is *Tasawwu/*.” Sufism is the immediate relation
of man with the Divine which leads to an intuitive certainty of contact with the super-sensul
world.*The term *Siifi comprises the philosophy and practices which aim at direct union of man
with Alalh (God) and those who practice it are called Sufis. Theaim of Sufism 1s same as that of

the Mysticism of other religions.

Volume X1, Issue X, OCTOBER/2022 Page No: 385
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The concept of *Sufism” 1s very complicated and there 1s a mass dispute about its actual
origin. Various scholars have stated their different views regarding the origination of it. Their
opinions are far from satisfying the requirements of etymology. but they have articulated many
subtle arguments.Hujwirthad briefed the discussion as follows: “Some asserts that the Sifis so
called because hewears a woolen garment (jama-i- siif); others that he is so called because he is
in the first rank (saff-i-awwal); others say it is because the Siifis claim to belong to the Ashab-i-

Siiffa. with whom may God be well-pleased! Others, again, declare that the name is derived from
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Abstract

In this paper, we have proposed a lightweight mutual authentication and key agree-
ment scheme for 5G (5GMAKA) using the symmetric-key cryptographic frame-
work. The proposed SGMAKA protocol has been implemented to overcome the
problem associated with the 5G authentication and key agreement (5G AKA)
protocol suggested by the 3rd generation partnership project (3GPP). 5G AKA is
exposed to various sorts of fatal network security attacks and takes excessive time to
execute (~ 685.62 milliseconds) compared to other related authentication and key
agreement schemes as per the literature survey. The stability and robustness of the
proposed SGMAKA under safety issues are ensured by the results obtained from
the security analysis of the scheme using the well-known rubin logic and automatic
validation of internet security protocol applications (AVISPA) simulation tool. The
performance analysis of the proposed SGMAKA shows that this scheme is supe-
rior compared to 5G AKA of 3GPP and other standard protocols with respect to
enhanced security features, five communication rounds, and shorter execution time
(~ 0.72 milliseconds) which is the lowest among all other related schemes.
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The Quiet Archway Within Words by Vinayan Bhaskara
Authorspress, 2021, Pp. 72, Rs. 295/

On The High Wire by Siddhartha Menon, Poetrywala, 2022, Pp.11

inayan Bhaskaran's The Quiet Archway
Vm‘rhm Words is a debut collection of
poems. K. Satchidanandan, in his “Foreword” to
this book, callsit a “late debut” since Bhaskaran
hasbeen writing poems for a long time. Divided
into three sections—“Poems of Exile,”
“Painting Pictures,” and “The Quiet Archway
within Words,”—this book consists of thirty-

eight poems, which were published between |
1982 and 2018.

The poems in the first section “Poems of
Exile” represent a quarantine mood. His
introspections on the bygone days represent the

gradual transition of the middle-class Indian
society from the folds of tradi

Yinayan Bhaskaran

tional set-up to a

In “Heat Wave”

description of an adverse €nvironmenta| condiﬁanp:::lmﬁ
going outdoors and ma i

tell/ kes both humans and animals exhausted: d: “Har
l/one face from another, / a dog from piled rubbish.” In “Outsider”
:Eeal::r looks back at the lonely days of hig childhood, when he felt alienate

School as well as at home, As an adolescent he showed defiance ag:
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Shyamasri Mafi

conventional in his own way: “The younger crowd

[ shaved my head/ not in repentance but in quiet

v‘"";:hﬂ“ iy their €yes and

'("3:‘}““0”” ("(')utsidcr"\ As S“gg(rstcd in the title “Painting a Picture,” the

, - second section evoke a plethora of images with which the
d objects.

I-,‘\(‘ﬂ‘\( in { .
| ery of people, places, seasons an

ates a picture gall

or (I
q\t"ﬂl“ o T : P ;
~hough he draws on familiar subjects such as winter, the room at night, well-
_maker (John Abraham), mist, ashram etc., he defamiliarizes them
Delhi,

L\ﬂ p\\’ﬂ t].ln]
g sensitiv
th Indian City,” where th

daffirms, “The differencesc
hird section “The Quiet Arch
<hich is named after the penultimate poem of the boo

qummary to the volume. It points out that in the maz
‘quiet” repose in memories and poetic musings. n
Archway within Words” fits well as the title of

ity with a critical outlook. This is apparent in “To
e speaker inverts the centre-margin
ould be discounted.”

way within Words,”
k, offers a thematic
e of a mechanical

by blendin
fom a Sou
dynamics an

The title of the t

existence, one can find
this regard, “The Quiet
the volume.

hile Bhaskaran’s work is a debut

collection, Siddhartha Menon’s On The

High Wire is his fourth book of poems. It
represents the poet’s pensive thoughts on social
and physiological maladies, human antagonism
towards Nature and spatial significance of
Places. The title is inspired from the following
lines of the American poet Lawrence
Ft:rlj‘ngl"etti: “the poet like an acrobat/ climbs
f;i me/ to a high wire of his own making.”
thj::;nage of a poet as an acrobat is thrilling in
ntext, but Menon uses it asan intertextual

ro e i A
Pe to represent a pO€ELS apprehensions

duri -
o ring calamitous situations. On being
r - :
rounded by disease and death during the Covid-19 pandemic, a poet’s

d de g

h:::;:;'c (Jl%)s are slovaed dgw?: ‘:How sic.kening that you step out/ no net no

e n the High .Wl:e ). 'I‘he an.xmties of living in an age of the “new

e re Tecorded in “A Virus Diary March-April 2020,” a sequence
ting of sixteen poems on the pandemic situation. e

The norms of staying i isi :

e aying indoors, disinfecting the han :

ks are clearly reflected in poems such as “In the Dark” ?F:::' donnmg
1s a mask
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Abstract

Authentication plays a pivolal role for mobile users 1o provide security and privacy
o their personal information while availing the roaming service in Global Mohil-
ity Network (GLOMONET). Most of the schemes offered 1o address authentica-
tion-related problems are built on the centralized semi-trusted server. In such type
of server, the privacy and the security of mobile users may be compromised. To
eradicate such a problem, here, we propose a user authentication scheme known as
AUGChaim for GLOMONET. The novelty of the work lics in proposing a scheme,
o produce a peer-to-peer network, where each participant can directly interact
with the information stored in the secure distributed ledger. Therefore, in this pro-
posed scheme, the unnecessary forward of regquisite data by a participant is reduced.
Hence, not only minimization of communicational overhead 15 achieved, bui also
i minimices the computational time of the whole scheme. The blockchain tech-
nology-bused implementation is carmied out on hyperledger composer along with
hyperledger fabric. The security analysis of the proposed scheme has been done
using Burrows-Abudi-Needham logic 1o ensure mutual authentication between
the participants. Moreover, the proposed model, AUGChain, vutperforms the other
existing schemes by resisting different network secunity attacks hke compromised
server altacks, DOS, DDOS attacks, reducing communicational costs as well as
computational time a significant amount. This has been done by reducing the execu-
thon time of the order of 7.5 ms,

Keywords Lser authentication scheme - Burrows-Abadi-Needham {BAN) logic -
Network security attncks - Blockchuin - Hyperledger fabric
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Syntheses of flower and tube-like MoSe, nanostructures for ultrafast
piezocatalytic degradation of organic dyes on cotton fabrics
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ARTICLE INFO ABSTRACT

Editor: Dr. B. Lee The synthesis of few-layered transition metal dichalcogenides (TMDCs) with abundant exposure of the active

site, viz., is an important key to achieve excellent dye degradation performance. Here, we have reported synthesis

Keywords: and ultrafast dye degradation performance of flowers-like MoSes nanostructure (FMN) with ~230 nm in
MoSe, nalnoﬂower diameter and its transformation to tube-like MoSe, microstructure (~1 pm in length) by tuning the solvothermal
Piezocatalyst

reaction time. The piezoelectric devices are developed using the FMNs delivers the highest open-circuit voltage
of ~ 2.12 V, which is ~21 times higher than that of the developed device with the tube-like MoSe, micro-
structure. The piezoelectric property of the synthesized samples has been judiciously utilized further for ultrafast
degradation of organic dyes within 60-120 s only under the low-frequency (40 kHz) ultrasonication vibration in
the dark. The estimated dye degradation efficiencies of the FMNs-based piezocatalyst are found to be ~86% and
85% for degradation of Rhodamine B (RhB) and methylene blue (MB) dye within the 60 s, respectively. Also, the
FMN has exhibited an excellent piezocatalytic dye degradation capability for RhB-MB dye mixture and dye
loaded on a cotton fabric with an efficiency of ~98% (60 s) and 84% (120 s), respectively. The piezocatalytic dye

Dye degradation
Cotton Fabric
Specific capacitance

degradation mechanism of FMNs has also been explained theoretically.

1. Introduction

The existing water is being polluted gradually by different toxic dyes
coming from the different textiles industries and environmental pollut-
ants. Therefore, the treatment of organic dyes present in wastewater has
fascinated significant and long-term consideration (Borgarello et al.,
1981; Kabra et al., 2004). The wastewater treatment is also a major
problem area in energy research (Borgarello et al., 1981; Kabra et al.,
2004). Recently, researchers are extensively utilizing semiconductor
nanoparticle-based photocatalysts to degrade organic pollutants by
creating strong oxidizing free species under light illumination (Sharma
et al., 2009; Xiao et al., 2021). But due to the limitation of the band gap
matching of the semiconductor photocatalysts with the illuminated light
irradiation, the photocatalytic dye degradation is not applicable at all
times. Additionally, for fast degradation, the semiconductor nano-
material must show a high capability to generate and separate electro-
n—hole (¢"—h") pairs under optical irradiation. So far, a number of
strategies such as doping, use of high reaction temperature, and

* Corresponding author.
E-mail address: pathik.kumbhakar@phy.nitdgp.ac.in (P. Kumbhakar).

https://doi.org/10.1016/j.jhazmat.2021.127702

designing of heterostructured materials have been tried to enhance
photocatalytic dye degradation (Ajmal et al., 2014). However, these
materials and methods are also limited due to their low solar energy
conversion efficiency (<20%), and low light transmission in intensely
dyed toxins (Banin et al., 2021). Therefore, novel environment-friendly,
recyclable, highly efficient methods and materials are necessary for
forthcoming wastewater purification techniques. Mechanical energy is a
sustainable abundant natural energy that can be harvested by employing
piezoelectric materials (Wu et al., 2018, 2016, 2017; Mushtaq et al.,
2018; Lan et al., 2017; Lin et al., 2017). Piezoelectric materials can
produce an electric field in reaction to an external force. A built-in
electric field powerfully increases the separation of free carriers (Wu
etal., 2018, 2016, 2017; Mushtaq etal., 2018; Lan et al., 2017; Lin et al.,
2017). Thus, piezoelectric materials have been widely used in photo-
catalytic dye degradation. Thus, the innovative studies associated to
piezoelectric water treatment are paid significant attention (Wu et al.,
2018, 2016, 2017; Mushtaq et al., 2018; Lan et al., 2017; Lin et al.,
2017). Recently, researchers have investigated the piezocatalytic
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The Pd(0) catalysed cyclisation reactions between tert-butyl propargyl
carbonates and 2-aminotosyl benzamides or sulphonamides deliver 1,
4-benzodiazepin-5-ones or sultam derivatives, key components of many
biologically active compounds. But 2-amino benzamides/sulphona-
mides require propargyl carbonates substituted at acetylenic carbon to
undergo the reaction resulting in the stereoselective formation of the
said products.

The preparation of seven, eight, and larger membered hetero-
cycles exhibiting wide and ever evolving biological properties is
a challenging task.” Among the seven-membered heterocycles,
1,4-benzodiazepin-5-ones (I, Fig. S1 in the ESIt) are considered
as privileged® structures in medicinal chemistry, contributing
to the development of many drugs.” Besides, bicyclic 1,
4-benzodiazepin-5-ones are considered as potential precursors
of their trieyclic fused analogs, many of which have been
translated into potent drugs, viz. anthramycin,*® flumazenit*
and its '"F-labelled derivative,* and fuligocandin B*® (Fig. S1 in
the ESIT). But there are a limited number of methods for
the general synthesis of 1,4-benzodiazepin-5-ones, mostly
employing either traditional reactions® or metal-catalysed
heteroannulations® including palladium.®“ Therefore the
development of methodologies to provide easy access to this
scaffold (ie, I) specially those involving the simultaneous
formation of the C-C and C-N bonds in one pot and using
simple substrates would be worthwhile.

Sultams (Le., cyclic sulphonamides) display activities against a
wide variety of biological targets.” Benzo[f][1,2,5thiadiazepine-1,
1-dioxides (I, Fig. 51 in the ESIt), a subclass of sultams, have
emerged as important pharmacophores with potential biological
activities.” For example, pyrrolo[1,2-b][1,2,5]benzothiadiazepine-5,
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stereoselective synthesis of 3-ylidene-[1,4]benzo-
diazepin-5-ones/benzolfl[1,2,5]thiadiazepine-

Debasmita Mondal, Gargi Pal and Chinmay Chowdhury £ *

5-dioxides™ (PBTDs) are anti-cancer agents, while compound X*
(see Fig. S1 in the ESI%) has anti-HIV activity. However, reports” on
the synthesis of benzol[f][1,2,5]thiadiazepine-1,1-dioxides (Le., II,
Fig. 81 in the ESIT) are few, calling for straightforward and praetical
methods for their general synthesis.

In continuation of our work'® on palladium-catalysed reac-
tions, we envisioned that simple 2-amine benzamides or their
sulphonamide analogs could be employed as bis-nucleophiles
in reactions with propargylic carbonates for the formations of
two C-N bonds (e, 1,2 and 3,4) in one pot, thereby offering a
facile and general synthetic route to 1,4-benzodiazepine-5-ones
or their sulphur analogues. The concept appeared viable upon
choosing the appropriate palladium catalyst and reaction con-
ditions as depicted in Scheme 1.

At the outset, we performed an optimisation study for the
model synthesis of 1,4-benzodia