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Abstract: Mathematical modeling is crucial to tthe angoing coronavirus disease 2019
(COVID-19) pandemic. The primary target area of the SARS-CoV-2 virus is epithelial cells in the
human lower respiratory tract. During this viral infection, infected cells can activate innate and
adaptive immune responses to viral infection. Immune response in COVID-19 infection can lead
1o longer recovery time and more severe secondary complications. We farmulate a micro-level
mathematical madel by incorporating a saturation term for SARS-CoV-2-infected epithelial cell loss
between disease-f
equilibrium paints have been analyred. Global stability of both disease-free and endemic equilibrium

L d bi

reliant on infected cell levels. Forward and b and endemic

is provided. We have seen that the disease-free equilibrium is globally stable for Ry < 1, and endemic
equilibrium exists and is globally stable for Ry > L. Impulsive application of drug dosing has been
applied for the treatment of COVID-19 patients. Additionally, the dynamics of the impulsive system
are discussed when a patient takes drug halidays. Numerical simulations support the analytical
findings and the dynamical regimes in the systems.

Keywaerds: epithelial cell; antibody response; basic reproduction number; transcritical bifarcation;

impulsive contral; drug holidays

1. Introduction

COVID-1Y is considered to be transmitted mainly between people who are close in
contact with one another within about six feet, as well as through respiratory droplets
created when an infected person coughs or sneezes. These droplets can enter the mouths
or noses of peaple close by or possibly be inhaled into the lungs [1]. Virus spread depends
on the possibility of touching virus-infected surfaces or objects and then touching one's
own mouth, nose, or possibly eyes [2,3]

In a SARS-CoV-2-infected human, the innate and adaptive immune responses work
together to neutralize the threat of SARS-CoV-2 infection [4=6]. When the virus enters
the human body, the innate immune response starts immediately. Proteins of the natural
immune system in a healthy cell also respond against the invading pathogens within the
first minutes or hours of infection [7]. This response is of great importance in preventing
new infections through the activation of the adaptive immune system [8,9]. Cytokines,
which are small soluble proteins, are an essential component of the immune system [10]
They are secreted from different cells in the human bady. They can be categorized into one
of four families: (i) the hematopoietic family, (i) the immunoglobin superfamily, (iii) the
tumor necrosis factor family, and (iv) interferons (IFNs) [11]. Cytokines balance the innate
and adaptive immune responses. Among cytokines, [IFNs play a vital role in the innate
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Role of alternative food and Allee in controlling chaos in an
eco-epidemiological model with disease in the prey
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Abstract. In this article, we have derived a prey-predator model assuming that the predator con-
sumes both the susceptible as well as the infected prey following the modified Holling type-11 fune-
tional response. The focuses of this study are the role of infection rate, allernative food, and allee
1 a predator-prey system including disease in the prey population. The existence and stability of the
equilibrium points have been analysed. We have observed that the system enters into limit eyele oscil-
lations from stable position, limit cycle w chaos for dilferent parametric conditions. It is also shown
that the mfection rate, ennchment of the altemative food and allee can move the chaotic siluation o
limit eyele oscillations, limit cyele o a stable focus. This study provides msightful the ecological and
the disease reproduction numbers for understanding how disease propagation in predator population
in the presence of alternative food and Allee.
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Mathematical analysis of an ecological system using a non-monotonic
functional response: effects of gestation delay and predator harvesting
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Abstract

This article has formulated a mathematical model for the dynamics of an ecological system consisting of one prey (nutrient)
and two predators (two fish populations). We have assumed Holling Type Iand generalized Holling Type IV (non-monotonic)
functional responses for first and second predatars, respectively, and harvesting of both predators, We have considered constant
recruitment of nutrients (prey), and a certain fraction of nutrients is assumed to be unused/decomposed during interaction
with the predators. The local stability behavior and the existence of the Hopf hifurcation of coexisting steady-state for both
the delayed and non-delayed systems are analyzed. Using the normal form theory and the center manifold theorem, we have
discussed the direction of the Hopf bifurcation and the stability of the bifurcating periodic solution. Finally, the results of
theoretical analysis are verified via numerical simulations. We have established that time delay and harvesting parameters
play a significant role in the system’s dynamics. Model dynamics are sensitive to the initial size of the population. As the rate
of harvesting increases, the steady state’s stability shifts from unstable to stable, consequently bifurcation occurs when the
harvesting rate changes. We have found that the Hopf bifurcation of both delayed and the non-delayed system is of sub-critical

type.
Keywords Predator-prey model - Harvesting - Time delay - Direction and stability - Hopf bifurcation
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Abstract: During the past several years, the deadly COVID-19 pandemic has dramatically affected the
world; the death toll exceeds 4.8 million across the world according to current statistics. Mathematical
modeling is one of the critical tools being used to fight against this deadly infectious disease. It has
been observed that the transmission of COVID-19 follows a fading memory process. We have used
the ional order di P to identify this kind of disease transmission, considering
both fear effects and vaccination in our ical model. Our COVID-19 disease model
was analyzed by considering the Caputo fractional operator. A brief description of this aperator and

a mathematical analysis of the proposed model ing this op are p . In addition, a
numerical simulation of the proposed model is presented along with the resulting analytical findings

We show that fear effects play a pivotal role in reduci ions in the population as well as in
check for sing the Fur ing the l-ord «
updates value minimizes the number of infected indivi . The analysis here reveals that the

Citation: Chatterjee, A system switches its stability for the critical value of the basic reproduction number Ry = 1.
Ahmad, B Alsaedi, A. A Fractianal.

Ordder Compartmental Maded of Keywords: COVID-19; fear factor; mathematical model; basic reproduction number;
Waccination for COVID-19 with the fractional derivative

Fear Factor, Matfenatics 022, 10,

1451 https: 7 felol arg./ 113390, MSC: 92B0S5; 34A08; 34HO5
math10081451

Academic Editars: Emanuel Guariglia
and Seenith Sivasundaram.
1. Introduction

Coronavirus belongs to an outsized family of viruses causing illness in both people
and animals, including camels, cats, and bats. COVID-19 results in a respiratory disease
caused by a SARS-CoV-2, which belongs to the family of severe acute respiratory syndrome
Publishes's Nate: MUPLstays neatial  porppavirus 2 (SARS-CoV-2). Mostly, SARS-CoV-2-i 1 people experi mild to
with regand touriedictional claizs in moderate symptoms and recover without any treatment. However, many others require

i due to bidity factors or weak immunity.

In humans, COVID-19 transmmsmn occurs dm:ctly via respiratory droplets from
coughing or ing or indi hroug! d objects or These par-
ticles range from larger m:plramry dmp]eb to smaller aerosols [1]. The virus spreads
more easily indoors and in crowded settings. People who are in close contact with a
suspected /confirmed COVID-19 patient thus often suffer from this virus in turn. In hu-
i articte s an open aceme e AR civilization, COVID-19 s the fastest-growing infectious disease among all other such
distributed under the ferms and  diseases in the world. By the first week of October 2021, more than 238 million cases have
conditions of the Creative Commens  been reported [2] worldwide [2] and among these, more than 4.8 million were fatal cases.
Anribution (CC BY) license (hepsc// The World Health Organization (WHO) declared COVID-19 a worldwide pandemic on 11
creativesommaons ong /licenses by March 2020 [4]. The COVID-19 ¢ demic has had a si i impact on pediatric surgery
w07y residency programs.
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COVID-19 propagation and the usefulness of awareness-based control
measures: A mathematical model with delay
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Abstract: The current emergence of coronavirus (SARS-CoV-2 or COVID-19} has put the world in
threat. Social distancing. guarantine and governmental measures such as lockdowns, social isolation.
and public hygicne are helpful Aghting the pandemic, while awareness campaigns through social
media (radio, TV, ctc. b are essential for their implementation. On this basis, we propose and analysc a
mathematical model for the dynamics of COVID- 19 transmission influenced by awareness campaigns
through social media. A time delay factor due to the reporting of the infected cases has been included
in the model for making it more realistic. Existence of eguilibria and their stability. and occurrence of
Hopf bifurcation have been studied wsing gualitative theory., We have derived the basic reproduction
number {(fn) which is dependent on the rate of awarencs We have successfully shown that public
awareness has a significant role in controlling the pandemic. We have also seen that the time delay
destal es the system when it crosses a critical value, In sum, this study shows that public awareness
in the form of social distancing, lockdowns, testing. etc. can reduce the pandemic with a tolerable time
delay.

Keywords: mathematical model; basic reproduction number; stability analysis; time delay; Hopt
bifurcation: sensitivity analys
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Stage-structure model for the dynamics of whitefly
transmitted plant viral disease: an optimal control approach
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Abstract

Inthis article, a mathematical model is formulated to stedy the dynamics of whitefly rransmit-
ted viral discases in plants. Here, the aim is to capture the effect of whitefly 's age-stages on the
discase dynamics. The existence of the eguilibria. basic reproduective number (). and sta-
bility have been studied through gqualitative analysi
may occur through Hopf bifurcation in the system. Forward bifurcation is also observed s
Ten = L. Finally. optimal comrol theory has been applied for the cost-effectiveness of discase
management.

It is found that the onset of oscillations

Keywords MNMathematical model - Basic reproduction ratio - Bemisia - Forward and Hopf
bifurcation - Optimal contral - Mumerical simulation

Mathematics Subject Classification 92-10 - 92B05 - 92 XX - 93-10

1 Introduction

Bemisia rabact (Hemiptera: Aleyrodidee) is an economically imporam pest and vector of
many plant viruses (Mahy and Van Regenmortel 2008: Smith 1972). It is known wo cause
damage o crops. especially in tropical and subtropical regions. It has about 36 identified
biotypes of which B. Q, and K biolypes are more harmful than others (De Bamo et al
2001y It is a highly polyphagows plant vector and has more than 600 documented host
plants (Li et al. 2011). Most importantly, it is the vector of nearly 120 plant viruses (CAB
International 20019 b). It shows hemimetabolous development. ie., the life cycle of this
ege. nymph, and adult (Gerling et al. 1986: Kedar
i al the abaxial surface of the leaf. Eggs are hatched

insect divisible into three main stage:
et al. 2014). Spindle-shaped eggs are
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Integrated pest management for Jatropha Carcus plant: An
impulsive control approach
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In this ani pest model using impubsive differ-
ential ions has been i ted for Jatropha curcas plantation to control
its natural pests through relying on the release of infective pest individuals and
spraying of chemical pesticides. First, identify ible pest eradicati
tions and assess their feasibility. We then show that all system variables are

n solu-
*Callege of Science China, Beijfing

Technobogy and Business University.

Beijing, China
*Department of Mathematics, Jadavpuar
University, Kolkata, India

Correspondence
Juhangis Chewdhury, Department of
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bounded. Using Floguet's theory and the small amplitude perturbation method,
it iz obtained that there exists an asymptotically stable susceptible pest eradica-
tion periodic solution when the release amount of infected pest is larger than
the critical maxi h of chemical pesticide spraying is larger
‘than some critical maximum value). Also, we have established the permanence
of the system. After com parison, it is explored that i d pest man

is more effective than bislogical control or chemical control. Finally, verify the

value {or

Communicated by 1 Peters

1 | INTRODUCTION

results through numerical simulation.

KEYWORDS
ialogical control, chemical control, Floguet's theery, infected pests, infegried pest management,
susceptible pests

MSC CLASSIFICATION
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Cultivation of the Tatropha curcas plant has been considered as one of the best solutions to the problems of energy inse-

curity in developing countries for several years because Jatropha curcus is the best promising crops among the biofuel
producing crops and it produces the finest quality of biodiesel 0il. Also Jatropha curcas has sipnificant economic impor-
tance due to its several potential industrial and medicinal uses.'* Jatropha curcas seed oil is proven to be toxic to many
microorganisms, insects and animals. Despite its toxicity, Tatropha is not pest and discase resistant. The major pests and
diseases affecting Jatropha are as follows: the leaf miner Stomphastis Thraustica, the leaf and stem miner Pempelia Moros-
alis and the shicld-backed bug Calidea Panacthiopica, which can cause flower and fruit abortion. Damage from these
pests was particularly great during the second year after the plantations and before later receding. Thus, pest control is
very important for Jatropha curcas cultivation.

Controlling of pest has become an inereasingly complex issue over the past two decades. The traditional method is
application of a large variety of single pesticides onto the crops. But too much use of single control is not a favour to control

Mari Meth Appl St 202116
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Modeling the transmission dynamics of plant viral disease using two
routs of infection, nonlinear terms and incubation delay
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Plant viral discases have devastat
research, a delay differential equation model bas been proposed for the transmissson
dynamics of plant viral discase using the v plant (primary) tr ssion. i
plant-toplant {ie., secondary] transmissions modeled vie oonlinear (saturated) tesms,
Also, a ti considesed in the model dus to the incubation period of the plunt.

efiects on agricaltaral prodisces workdwide. In this

changes oecur through Hopf bifuscation in
. itivity analysis shows the impact of a
ameser on the infection, The mathematical analysis of the model and pumesical e

Viral disease of a plant can be controlled by maintaining the distance between plants,
removing the infected plants, and increasing crop resistance towards the disease.

Keywonds: Primary and sccondary trasmission; Mathematical model, Incubation deay;
ae; [asic reproduction number: Sensitiviey analysis, Numerical

1. Introduction

Viral diseases of plants {such as Cotton, Soybean, Tomato, Cassava, Jatropha ete.)
affect the host plants and reduce the vield. Vi transmission is the main facte
in understanding the epidemiology of plant viral dissases [1,2].

The majority of plant v es ave transferred from an infected plant o a sus-
ceptible plant by insect vectors when the vectors feed on living green parts of the
host plant. Fewer plant viruses are transmitted by other ways, such as via seeds
vegetative propagation, saps, fungi, nematodes, and phanerogamic plant parasites.

Naoalinear Dyn (20225 108: 19051820
hitps:dod.org! 10010074 1 107 1-022-07251-7
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A model for pest control using integrated approach: impact

of latent and gestation delays
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Abstract  In il article, we have established & math-
cmatical model using impulsive differential equations
for the dynamics of crop pest management in the pres-
ence of a pest with its predator and bio-pesticides.
The pest population is divided into two subpopula-
tions, namely, the susceptible pests and the infected
pe: n this control process, bio-pesticides (generally
virus) infect the susceptible pest through viral infec-
tion within the pest and make it infected so that preda-
Lors can consume it guickly. We assume that pest con-
trolling, using this intcgrated approach. is a delayed
process and thus incorporated latent time of suscepti-
ble pest and gestation delay of predator in the model
as time delay parameters. The system dynamics have
been analyzed using qualitative theory: the existence
of the equilibrium points and their stability properties
has been derived. Hopf bifurcation of the coexisting
equilibrium point is presented for both the delayed and
non-delayed system. Detail numerical simulations arc
performed in support of analytical results and illustrate
the different dynamical regimes obscrved in the sys-
tem. W have obscrved that the system becomes free of

fection when the latent time of the pest is large. Coex-

ing cquilibrium exists for the lower value of laent

F. A Basir ()

Diepartment of Mathematics, Asansol Girls' College,
Asansol. West Bengal 713304, India

e-mail: Fahadbasis (F gl com

. L. Noor

Addarsha Vidyarmanclir (FLS.), 52, Surya Sen Stresl.
Kaolkata 700009, India

delay, and it can change the stability properties from
stable 1 unstable when it crosscs its critical valuc. In
contrast, gestation delay affccts the stability switches of
cocxisting equilibrium only. The combined cffect of the
two delays on the system is shown numerically. Also,
viral replication rate, infection rate (from vinus to pest)
is also significant from the pest management perspec-
tive. In summary, both the delay are essential for crop
pest management. and pest control will be successtul
with tolerable delays.

Keywords Biopesticides - Predator - Mathematical
madel - Latent and gestation delay - Hopf bi i
Numerical stahility analysi

1 Introduction

Food scarcity gives us the challenge to improve our
agricultural teols and techniques at an advanced level
and consequently increase the production of crops.
Chemicals affect insect populations, pests, and bene-
fickal insects to increase the yicld from a crop ficld. In
classical biolegical control, the pest population is con-
wrolled from the region of its origin by the introduction
of natural enemies [1]. However, chemical control acts
as a hazard 1o the ecosystem. It makes lots of unwanted
narmful effects on other related and nonrelated popula-
tions. This kind of problem can be solved if Integrated
Pest Management (IPM) is adopted.

£ Springer

Content courtesy of Springer Nature, terms of use apply. Rights reser

Digitally signed by SANDIP

SANDIP KUMAR kumar chatak

GHATAK

Date: 2024.04.27 17:18:25
+05'30'




Monlmear Analysis: Modelling and Control, Onlioe First,
hups:fdosorg/ 1001 5388 name 2022 27 26483

A model analysis to measure the adherence
of Etanercept and Fezakinumab therapy
for the treatment of psoriasis®
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Abstract. This article deals with a immunolegical model, which includes multiple classes of T cells,
namely. the naive T cell, type L type 11 and type 17 T helper cells (Thy, Thz, Thit). regulatory
T cell (Teug ) along with the activated natural killer cells (NE cells) and epidermal keratinocytes.
In order to describe the eticlogy of psoriasis development, we have studied the basic mathematical
properties of the model. existence and stability of the interior equilibrium. We have also derived the
drug-induced mathematical model vusing impulse differential equation to determine the effects of
combincd biclogics Etancrcept { THF-o inhibitory and Fezakinumab {IL-22 monoclonal antibody )
therapy considering perfect dosing during the inductive phase. We have determined the reguired
daosing interval of both drugs to maintain the keratinocytes concentration below a threshold level.
Thi tudy shows that Etanercept alone could theoretically maintain the keratinocytes level, whereas
frequent dosing of Ferakinumab slone may not be enough to control the hyper-proliferation of
keratinocytes. Furthermore, combination of the drugs with perfect dosing has the noticeable effect

on keratinocytes dynamics, which may be suitable therapeutic approsches for treatment of psoriasis.
Keywords: keratinocytes, T helper cel ated natural killer ce

impulse differential cquation.

. immunological model,

“This research was supponed by JU-RUSA 2.0 Docwsal Fellowship, Jadavpur Universaty, Wese Bengal,
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Combined impact of predatory insects and bio-pesticide over pest
population: impulsive model-based study
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Abstract The production with increasing demands main- 1 Introduction
taining the balance of nature and nstural diversity is the

most challenging part of the agricultural system. However.  Pest and pest control are significant challenges in the

pests and other insect populations are si obstacles

sector since human civilization's primary

10 the continuous food supply. This study proposes a crop
pest management mathematical model using the predator
{pests’ natural enemy) and vial infection taough bio-
pesticides. Impulsive differential eqguations have been
implemented 10 smdy the dynamics between all popula-
tions_ considering the repetitive release of virus micro—
pesticides and predator imsects in the crop field. The
hypethesized model gives the outlook of complex natwrsl
dynamics. Two types of scenarios have been analyzed here
wusing the model: One deals with the complete eradication
of the field's pest population, and another is sounder from o
biodiversity conservation perspective. that defines the
minimum pest population below the economic injury level,
which is. nowadays, the major challenge in the agricaliural
field. Mumerical examples show that pest management is
successful when considering the minimum pest level that
keeps the hold by optimizing predator and
virus levels cost-effectively.

Keywords Integrated Pest Management (IPM) -
Mathemasical modeling and simulations - Viral
Predatory insect - Impulsive differential equation -
Economie injury level (EIL)
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evalutionary stage. Humans invent day by day new tools
and teck s with all 1 methods to control
the pest. Human manifestaion o conrol pests makes our
nature and matural ecosystem stay on the verge of extine-
tion. The use of chemical pesticides is widespread. The
adverse effect of chemical pesticides affects all insect
population including beneficial insect and diseupts the
balance of biediversity. Therefore, it indueces to generate
some altemative to control pests in a much-generalized
way (Abraha et al. 2021; Al Basir ot al. 2019: Samada and
Tambunan 2020; Wilby and Thomas 2002).

In natural and uninterupied conditions, each crop feld
contains pests and other inseet populations. Some insects
act as predators for pest populations ar any spec
multiple developmental stages (Perdikis et al. 201
1983; Ostad-Ali-Askari andShayannejad 2021). In ol
biological control. the pest population is controlled from
the region of its origin by introducing natural enemies.
including invertehrates, vertebrate predatoes, weeds, and
plant discases. Generally, most of the synthetic pesticides
are broad-specuum kill both pests, as well as other bene-
ficial organisms. Here, in this modeling. the predatory
insect population is stickily concerned with all the pests &
mentioned above (Chanopsdliyay et al. 20175,

In Integrated Pest Management (IPM). all traditional.
sociocultural, biological, chemical pest control measuns
are incorporated in systemic manners (Prokopy and Kogan
2009). The incorporation of bislogical contrel measures is
one of the primary focuses for agriculiural scienist theough
last few decades (Tang and Chen 20041, Biological control
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The heronry is the assemblage of single or multiple spedes of water bird that make colonial nests near
water bodies. The present study is an attempt to understand the nesting behaviour of different spedes of
egrets, hewons, cormomnts belonging to Order: Ciconiiformes and try to understand the population
trends, selection of nesting plants by water birds. This present study also aims to investigate the impact
of urbanization on birds in the study area. In Despite being a residential colony, the study area haslow
chances of human disturbances and contains a large number of trees that provide nesting and breeding
places for birds like herons and cormerants i the rainy season. A total number of five spedes were
recorded among which four species of Family: Ardeidae and one spedes of Family: Fhalacrocoracidas.
Water birds and nest count in the PCBL residential complex were much more than its adjacent forest
habitat. Statistical analysis showed a significant difference between the means of totalnest count of two
habitat types as indicated by a one way ANOWVA (F=3.90,P<0.05) followed by a Tukey's HSD test
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COLORS OF SELF (A7MA) IN NASTIKA DARSANA: A
COMPARATIVE STUDY
TAPAS ROY
Assistant Professor of Philosophy
Asansol Girl’s College W.B. India
Abstract
In Indian tradition there are various dicti that arise regarding the
discussion of self. Indian philosophy is mainly divided into two groups namely
astika and nastika. However, at the time of discussion regarding the nature of
self, the nastika, astika barrier vanishes. At that time, they only focused on
their philosophical standpoint. As we all know, self is the central tropic in
Indian philosophy. However, the problem is that not everyone agrees with
other schools, so no conclusion is reached. Here in this paper I would like to
discuss the self in different nastika Indian philosophical schools point of view.
As we all know that in Indian tradition there are three schools known as
nastika, because they do not believe in the authority of Veda. These three
schools are Carvaka, Buddha and Jaina. Regarding the nature of self, these
lhrcc v:hook give different observations. Here in this paper, I have tried to
parative study g them. In addition, when the discussion
needed l have discussed western thought and other Indian school concepts
also. I have chosen this topic as because
Key words: Self, nastika darsana, astika darsana, mukti, Jiva, paiicaskandha,
law of karma.
Introduction:
self is the one of the central topics in Indian philosophy as well as western
philosophy. What is the real nature of self? This is a very difficult question
among all the philosophical questions. Regarding this question, different
philosophical schools are dlvnded into different groups. Naturally, it is lhoughl
that self is pure, eternal, ble being. S said that cc
is the nature of the self, another group says that consciousness is the quality of
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Abstract

In order to revive the agricultural sector under the neoliberal regime, contract farming has been
emerging as a new agricultural technology in India and in the state of West Bengal, in particular. The
present paper is a micro-level comparative study of West Bengal, dominated mainly by small and
marginal farmers, which serves as an interesting case for highlighting on the pattern of cropping changes
over time. The study highlights on the contract farming models prevailing in the study area, the specific
implications of the nature of contracts fc d by a detailed di on the istics of the
crop under contract and the structure of contract farming in the study area. The article also attempts to
investigate the factors inducing contract farming by different size classes of farmers as well as contract
farming through Individual agents vis-a-vis cooperatives using a logistic regression model. The study
reflects that the success of contract farming as an emerging alternative institution that may alter the
existing farm practices as suggested by the recent Farm Bill, 2020, depends much on the nature of the
product as well as the contract.

JEL Codes: Q12: Q13: QI5: Y10,

Keywords
Contracts, agents, cooperatives, logistic regression, Farm Bill

1. Introduction

Trade liberalisation and globalisation of agriculture have undoubtedly opened up new challenges and
opportunities to the agrarian sector of India in a when the Y Was exp a

size of its agric I hold slowing down of technological advances in staple crops,
falling in and d; of natural re: ces. In order to sustain in

' Department of Economics. Asansol Girls' College. Asansol, West Bengal. India

Corresponding author:

Sumana Mukherjee, Department of Economics, Asansol Girls' College. Asansol, West Bengal 711304, India
E-mail: smukherjee m@gmas com

Digitally signed by

SANDIP KUMAR SANDIP KUMAR GHATAK
G H ATA K Date: 2024.04.27

17:19:10 +05'30'




igitally signed b
SANDIP KUMAR ?A?QEIPy;UgM:R CHATAK

G H AT A K Date: 2024.04.27

17:19:25 +05'30'




_ UGC Care Group I Journal
Madhya Bharti (W28 HIRaH) Vol-82 No. 1, January — June: 2022
ISSN: 0974-0066
Journey of Finance from Traditional to Autonomous:An Overview
By
Dr. Surovi Gupta
Assistant Professor
Department of Commerce

Asansol Girls® College,Asansol

Abstract

Very simply if we dig into the meaning of Autonomous Finance, it would be application of Artificial
Intelligence in finance.The term Finance has been defined by many in many ways but basically finance
means activities relating to money. Artificial Intelligence or AT is the ability of a digital computer or a
computer-controlled robot which can perform tasks commonly associated with intelligent beings. It

basically combines computer science and robust database to enable problem solving. Ti I Financial

P

decision making was done by the human minds finance has d it, if not pletely,
with robots. The paper tries to highlight the concept, process of application of Al, the benefits and

challenges and the way it's changing the world of financial services.
Key words: Artificial Intelligence, Financial services,
The Concept

Finance was in its traditional form before the Spreadsheets and then ERPs which marked the

of digital in finance, they i the manual and ssing of

finance and accounting transactions. It did not, however, transform finance digitally, which only
began with the emergence of Industry 4.0 or emerging technologies, such as artificial intelligence
(AI), machine learning (ML), deep learning (DL), natural language processing (NLP), internet of

things (IoT), robotic process automation (RPA), big data, analytics, application programming

interfaces (APIs), cognitive document data extraction, optical ct ition (OCR), p
vision, cloud computing, blockchain, web3, crypto, metaverse, among others, in finance as in other

functions.

Cloud computing is now ruling every department of organizations including finance. from budget

i to cash flow itoring everything hines are capable of taking decisions, and finance
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Evolution of The Diversification Strategy: A Historic Perspective

Dr. Surovi Gupta
Assistant Professor
Department of Commerce
Asansol Girls® College. Asansol. West Bengal

Abstract

The term “diverse’ means various and hence, it can be said that “diversification” refers to varicty. Variety indicates different,
discrete, separate etc. Different authors have defined diversi 1on in their own ways. Ansoff (1957, 1965) defined
“diversification’ as the entry of firms into new markets with new products. Rumelt (1974) stated that “Diversification move is
an entry into new product market vity that requires or implies an appreciable increase in the available managerial
competence within the firm"”. In brief. Diversification means spreading the base of a business 1o achieve growth and reduce
overall risk by all except those the of the existing business directly. Many
rescarch has been conducted to measure the impact of this strategy but what led (o the development of this strategy was hardly
studied. This paper tries to highlight the path of ion of jon strategy. ying the history of the evolutionary
path of this strategy would help a company to identify the right time to adopt it. The study would assist in identifying the
factors that indicate the requirement for the adaption of the strategy. In my opinion unless we know the past its difficult to
forecast the future so knowing the history helps us to deal with strategy in a better way.

Keywords: |

1. Introduction

In an ever-changing environment where we struggle to survive and grow, dynamism is an essentiality. H. Ignr
Ansoff (1957) provided the world with his of growth ive. He gave prod
gy as busi growth ive Product market strategy is the combination of a product line and the
corresponding set of mission which the products are designed to fulfill. Again. product line of a manufacturing
company include both the phys s of the indi product as well as the performance
characteristics of the product, while, product mission is a description of the job which the product is expected to
perform. According to him there were four growth strategies:

< Market penetration where the seeks to i pe
volume of sales to the present customers or by finding new customers for pres

< Market development where the company attempts to find new market for its present product line
generally with slight modification

< Product development, in this strategy the products are developed with new and different characteristics
retaining the present mission as such will improve the performance of the mission

<+ Diversification which is the last and final alternative. It calls for simultancous dcparmn: from the present
prnducl line as well as the market <rruc(urc This i i from the other three

es b those are usually folluwed with lhe same technical, financi

merchandising resources used for the original product line but diversification required new sk
techniques and new facilities that lead to change in the physical and organizational structure.

The term "diverse’ means various and hence. it can be said that “diversification” refers to variety. Variety

i different, di etc. Different authors have defined diversification in their own ways.
Ansoff (1957) defined “diversification” as the entry of firms into new markets with new products. Rumelt (1974)
stated uMl "Dlvel’snfulllun move is an entry mlu new product market activity that requires or implies an

pp in the i P within the firm™

Diversification strategies can again be broadly classified into two categories- Concentric or Related
D1 ifi and Co or L D1

25
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Abstraci:z

The relarorskip berween pavwer aond viofence bas beow @ swbjecy of varied soholarly wieis. Chr af
ahese, whis article focsses on Mo imporiess b contrasing wews. The ey is dhe view wilich s
P i e throsph vicdhenoe . The second’ v Mannah Arena 5 omohais wiick shows thar
Py and violemee ane  oppaTise and ncompaiine with cock other:  Taking the lead from ook dhe
sehnfors, rhis arvkele anempes o show ohar ok can boik ik and gl e 0 0I5
comvmaieatad prapesfy. [n gy arvicle pllatograpds of vialesce W I8 nie mporias oeline

i Dahig and Bt it v baen anafysed os cose siudy.

Keyward: Violence, Power, Fear, Pamnishment

Introductisn:

The histary of bemen violence and the quest for power is a5 old 63 the history of humss existence
om Esrh. The iems violmee is smbiguous and fuid. According 1o Rogers Brubsier and Dawvid
Laitim, the problem of defining violence is not that there is no consesss about the method of the
explanation but the comtent of the explanation {Brubaker & Laitin 19984271 There is & plethon of
bappemings, emsotions and hurs which comes under the tema viclence. Meventheless, Elizsbeth
Englander smemgpis w0 delincste the meming of violence. For ber violmee is an ‘aggressive
bechaviowr” which is performed with an “intent” 1o inflict barm | Esglander 3003:2) In other words,
those barms which sre mot inflicted intentionally bur mere socidentally, e mot violence. She
clmssifies violence inio thees types. These are &) instrunseninl aggression; b hostile sggression; and
¢} impulsive or stimalus secking violence (Englander, 20005: 2-5)1

The first caregory of violece & imflicted in order to ochieve cermin goal while the second
category of violente & performed with the sole purpose of barming the wrget (Englomder, 2003:2)
Englander has bormowed the lsst category or the impulsive or stimulus seeking violence from A B
Mawson who defines it a5 m impulsive reaction 1 cermin emotion or performed o seek sexsory
stimulaiion {Englander, 2H015:2-5; Mowson 1999 .

Where the relationship between violence ond power is concerned, the fim o oriegones of
violemee me imponant. There are varying understandings of the relationship between the o, This
anticle. however, fecuses on two inypoatant but coniresting views. The first is the taditional argunsent
which says that viclence is the manifestation of power. The second view is associsted with the
wuritimgs of Hewah Arend, for whom power snd vielence are incompatible with each other
{Arendt, L9710 . This article exmmines these two views and sssevs to show that vielence can both
generie porwer and esishlish power if it is communicated properly. This ariicle analyses phoiographs
i 15° revo nece imporinnt onlise mogerines — Oebly snd Rustvah for this punpose.

Kanpur Phalosophers 155N 25488301, Volome-9, lssoe [{Ej, 3k Poge | 21
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Abstract

The major class of antiretroviral drugs used in the treatment of HIV positive patients are
fusion inhibitors (Fls) and protease inhibitors (PIs). The fusion inhibitor enfuvirtide is
effective in early viral life cycle and prevents viral entry into host cells. Protease inhibitors
efficiently reduce the number of infectious virus particles. In this article, a mathematical
model has been derived to study the effect of enfuvirtide in combination with protease
inhibitors in HIV treatment. The dynamics of the two drugs have been analysed with a
double impulsive control approach. We have considered different impulse interval for each
drug and determine the threshold value for the dosages and dosing intervals to ensure the
stability of disease free equilibrium. This study suggests that Fls-and-Pls combination
therapy can have a better outcome than single drug activity; furthermore it can alsobe a
better treatment strategy than the current combination of drugs when applied with proper

dose and dosing intervals.
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We investigale a mathematical madel in trop pest management, considering plant biamass, pest, and
the effet of farmivg awarensss, The pest population is divided inla two compartments: susceptible pest
aned infecled pest. We assume that the prowth rate of self.aware peaple s proporional t the density
of healthy pests present in the crop field. Impacts of awareness is modeled via 2 saturated term, It is
further assumed that sell-amare pecple will adopt biclogical control metheds, namely integratsd pest
management, Susceptible pests are detrimental 1o trops and, moreaver, there may be some time delay in
measuring the healthy pests in the crop fekd, & time delay may also take place while becoming ware
of the contral strabegies or taking necessary steps to contral the pest attack. [n agreement, we develop
our model incorporating twe time delays into the system, The existence and the stability criteria of the
equilibeta are obtained m Lerms of the basic reproduction number and time delays. Stability switches
secur through Hopl-bifurcation when time delays crass eitical values. Optimal control theory has been
applied for the cost-efizctiveness of the delayed system. Numerical simulaticns Wlustrate the obtained
analytical results.

© 2021 Elsevier Liel, All ights reserved,

1. Introduction

the effect of awareness coverage in controlling infectious diseases
we refer the reader to 3], where a 515 model is formulared consid-

In recent times, integrated pest management is gaining more
attention ameng researchers and its application 15 also increas-
ing in the crop field. This method seeks wm reduce the reliance
on pesticides by emphasizing the contribution of bislogical con-
tral agents. The impartant role of microblal pesticides in integrated

ering individuals” behavioral changes due to the influences of me-
dia coverage, and where the susceptible dass is divided into two
subclasses: aware susceprible and unaware susceprible.

Correct and relevant knowledge about crop and its pests is very
much essential for people engaged in cultivation. The rele of elec-
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Received in revised form 13 The present paper decuments ethnomedicinal values of various wild plants and herbs by
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Santal forest villagers of Jaypur forest range of Bankura district, West Bengal. Tradirional
Accepted 24 Februany 2021

knowledge often restores cultural heritage and establishes the identity of a group in a
particular society. The concept of folk medicine is based en the folk education system,
philosophical thought, and cultural origins of sociery and is usually transmicred orally.
This research is a detailed field survey based on interviewing Santal medical healers and
a few knowledgeable aged persons in three wibal villages of Jaypur, dense with natural
forast resources and populated by tribal. 1 have applied a semi-structured and open-
ended questionnaire. Apart from qualitative techniques, some relevant quantitative

like [ factor, Fidelity Level analysis, Importance value,

atc., have helpad to explain the intimare man-nature relationship between forest resources
Keywards: . . . - 8 -
Mottt and Santals through medicinal use of plants. It also discusses this social group's traditional

knowledge to conserve and preserve forest resources.

mar-nature relationship,
farest rezources Copyright @ 2021 by Vi gar University. All rights

Incroducrion: system. However, the ethnic minorities in rural India
are char: rized by icisclation and a strong
sense of socio-cultural exclusion. Folk medicine
includes healing practices and ideas on health care,
limited to a specific cultural groups. This treasure of
knowledge is rransmitted orally by generation without
any written decument and is still retained by various
indigenous groups of India. Folk healers carry an
outstanding knowledge ofwild plants. They have been
developing the healcheare traditions through constant
experimentaticn and years of experience rooted in
understanding and realistic considerations (Gupta,
Sharma and Sharma. 2014). The ethnic knowledge of
using medicinal plants by these ‘ecosystem people’
has made them sustain their life through ages

From the inning of human civilizari primitive
human beings used to live in forest nurtured by nature,
India’s tribal communities live in the forest regions
being isolared from the mainstream of life but in
harmony with nature. They are in the multiplex
relationship among populations of organisms for
sustaining their livelihood within their habitat. Over
53 million tribal people in India, about 60% of the rural
communities directly rely on the forest for their daily
requirements (Saha and Sengupta. 2014). They use
different parts of plants as medicine for ages as they
are readily available, safe, and cost-effective. They have
devised systems ro get relief from the illness employing
their indigenous technique, rooted in their belief
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Organozinc hydrazides and their derivatives:
synthesis, structural diversity and applications

Cite this: New J Chern, 2021,
45100 Surajit Jana @+ and Rajat Saha @"

Organozine hydrarides have gained considerable interest in current research for their significant
spplications as single source molecular precursors in chemical science as well as their versatile
structural diversity. Various hydrazide derivatives are nommally prepared from a ‘one-pot’ synthesis
protocol by reacting diatkyizinc and hydrazine in the presence of secondary ligands at an appropriate
fatio. and the reaction proceeds via successful replacement of one or more hydrazide units by
secondary ligands through alkane elimination. Due to the polydentate binding nature of the N-N moiety
of the hydrazine ligand, these organczinc hydrazides adopt a great variety of structures such as four-

polycyclic and cages. The hydrogen storage properties of selected
rsclifnic hydrazides and their derivatives are also discussed in this review

Received 19th March 2021.
Accepted 4th May 2021

DOX: 10.1039/d1nj01347¢

1. Introduction two N-N linked binding sites with the inherent lability of N-N
bonds. In this context, alumlmum and gallium hydrazides have
Organometallic hydrazides have auracted much interest in  been studied ly to develop AIN or GaN
recent research for their use as single source precursor (SSP) films using the respective SSPs.' Several research groups
materials to produce metal nitrides bymg.mamtllll:c chemh:al have explored the diverse structural motifs of such Group 13
vapour ition (OMCVD) These y (Scheme 1) and also studied their reactivities. These
are present as l with different mnpmmds range from simple mononuclear units to complex
metal ions. Hydrazides are parti i ing as they offer ies. Due to the difficulties in synthesis
and the necessity of using the Schlenk line method, only a few
T research groups have attempted to explore this field. Uhl et al,,
mru-m; ARNALENTE Collgy Saomet il Kim et al, Noth et al, and Silverman et al mwe worked to
* Department of Chemistry, Kaz Nazral University, Asamsol, India. develop the of Group 13
E-mail: rajat soho@knuac. i They have hesized: (a) type A: a

Published on 07 May 2021, Downloaded on 8/12/2021 3:24 24 AM.

Surgjit Jana received his PhD
from  Westfalische  Wilhelms-
Universitat Munster, Germany,
in 2006. He joined Technische
Universitat, Berlin, Germany as
a postdoctoral research fellow in
2007 and later joined University
of East Angiia, UK in 2008 and
then National University of
Singapore in 2009. He has
research expertise in the field of

Rajat Saha received his PhD from
Jadavpur University, India, in
2013. He joined University of
Limerick, Limerick, Ireland as a
postdoctoral fellow in 2014 and
later joined Indian Association
Jor the Cultivation of Science,
Kolkata, India in 2016. He has
research expertise in the fields of
structural  chemistry,  X-ray
crystallography and MOFs. He

organometallic chemistry. He A B848 joined the Department  of

s“‘"‘h Yo Jjoined Asansol Girls' College, Chemistry, ~ Kazi  Nazrul

Asansol, India as an Assistant University, Asansol, India as an

Professor in 2010, His current research interests are mainly Assistant Professor in 2016, His current research interests are

centered on coordination chemistry and MOFs. mainly centred on designing inorganic materials for versatile
applications.

10160 | New . Chem. 2021, 48. 10160-10%69 This jounal & € The Royal Society of Chemistry and the Centre Natonal de ia Recherche Scientifiquo 2029

Dogo Rangsang Rescarch Journal UGC Care Group I Journal

ISSN : 2347.7180 Vol-11 Issue-07 No. 01 July 2021

NATIONAL EDUCATION POLICY 2020: A PARADIGM SHIFT TOWARDS
EDUCATIONAL SUSTAINABILITY AND SOCIAL DEVELOPMENT

Dr. SUMANA MUKHERJEE, A of i
Asansol Girls® College, Asansol, Wcsl Bengal.

Abstract

India. the land of rich tradition and cultural heritage has been held in high esteem in
education since the Vedu. period but lately lhe standard of Indian educauon has not been able o
match the global The Policy on 1986 stressed more upon
universal education but the quality of i To achieve the global
standards in education and bridge the gap industry i and traditi i

the Policy (NEP) 2020 has becn wherein
foundmmn starts at the age of three years and towards i and
based ing starts earlier in NEP 2020, so that by the time a student

reaches post- gmdunn: level he has nllcady de\elopcd rtscarch acumen. NEP 2020 is thus a step
wowards ing social ility with a notuble presence in
global education plnuorm by 2030.
Key : NEP 2020, i Social

Introduction
India is a country with a rich cultural heritage and background of its own. From the ancient
times there has been lmpnrung and spread of education in the country in its own form. Education is
the basis for and ul’ human and society. It is the backbone of any
courury and key to i o i pr rural peoplc s capacity to diversify
) i human ity besides i i in sector.
lndln is one of the supcrpowus in the world today and going by the current trend., is going 1o be the
third largest Scnneny in the world with a projected GDP of around ten trillion dollars by 2030-2032.
In such very that the country supports healthy and educated citizens.
India is a country wuh 1.2 billion people, which stands close second in the world just after China.
When we compare ourselves globally keeping the of we are near to the
top. Even smaller like hzwe us hy a The qualny of education
is going down ibility of is i i as one of the
important means to ensure food security. Right to FAucnuon isa Fundumemal Right of every citizen
of the nation. It is also the moral and social ity of the C of any country to
ensure education to the entire citizen, at least the G of India has
always tried to make this issue a prime objective in its plnns and policies. For the development of
any country education plays a crucial role. Traditional economic theories formed since 1960s
pmmm:d the concept of human capm-l As per the theory, human capllnl is considered as one of the
primary means to achieve economic growth. Most of India lives in its villages and it is the rural
people who are badly hit by the curse of illiterucy and poverty. It is a]ways believed that education
for rural people will help them to diversify of health and
use to their i g and o

i and upg: their li

The: aspisation. of India 16, make quality sally for of
India’s objective of conti growth and i on the global platform in accordance
w0 ic growth, ion in science and technology. equality and social justice and
conservation of our rich culture. The immensely potential and talented human resource of India can
best be developed by providing them quality education and which in turn will lead to the betterment
of the individual and society as a whole. Globally a vigorous change is taking place in the knowledge
io. With the in science and we are ing huge bulk of data
and information which needs to be sorted and used according 1o the domain specific requirement.
This leads to the development of such areas of study like- big data, artificial intelligence and
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Mangalakavyas in Patachtra
Rohini Kar

A very popular genre of Bengali literature, were the Mangalakavyas, (he
tales of which were very popular among the masses, These Mangalakavyas
were not mere figments of imagination but formed an integral part of the
religious tradition of Bengal, a process that was initiated by the Bengal
Puranas. Tt was the legacy of the Bengal Pura? as that these kavyas carried
forward. Just as the Puranas by being the meeting point of Brahmanical
and local traditions facilitated the entry of local Gods and Goddesses into
the Brahmanical fold, the Mangalakavyas too did the same. These kavyas
were composed at the time of Islamic rule in Bengal in the period between
fificenth and eighteenth century. The brahmanas fearing a large scale
Islamisation of the local populace, tried to bring those cults which were
still at the fringes into the brahmanical fold and the tools they chose for
the task or to say in the words of Jawhar Sircar, the ‘sponge’ chosen for
the mopping task was not the usual Sanskrit Puranic texts but the immensely
popular Mangalakavyas written in the language of the people, valorizing
the local Gods and Goddesses. It would not be incorrect to conjecture that/
before these were poetic compositions, they had remained as forms of|
Populnr entertainment for the rural folks. Indeed, Ma? galakavyas were|
intended to be performed, not read in solitude. It was for this reason that|
these kavyas were immensely popular among the masses despite the facty
that most of them were illiterate and had no direct access to these. Thej
way these luv{yu were performed assumed various forms, like that ofy
gmg or‘smging pressing devotion to particul deities, jatra where:
by le:fm dnﬂ"emm characters enacting scenes from the kavyas, and so ony
very important medium, through which the stories of these kavyas,

were relayed down to the masses, was that of the patachitra, which this,
scussion intends to focus on, i
" m‘“llu:chim‘ refers (o a picture painted on cloth or paper. N
s word ‘pata huiuodﬂninuwSathpnuth"

ginally every such ‘chitra’ or painting was made on

weceofclz'xh.hmpuperalloumembeuledmmmm
mean pictures painted on both cloth and paper. However there is
contrary belief which holds that the word ‘pata’ is not derived from

qar b ""i. ]
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Farming awareness based optimum interventions for crop pest control

Teklebirhan Abraha', Fahad Al Basir®, Legesse Lemecha Obsu' and Delfim F. M. Torres™*

! Department of Mathematics, Adama Science and Technology University, Adama, Ethi
* Department of Mathematics, Asansol Girls' College. West Bengal 713304, India
¥ Center for R h and Devel in Math ics and Applications (CIDMA),

Department of Mathematics, University of Aveiro, 3810-193 Aveiro, Portugal

* Cor : del ua.pt; Tel: +3512343700668; Fax: +351234370066.

A 1 We develop a h ical model, based on a system of ordinary differential equations,
to the upshot of farming alertness in crop pest administration, bearing in mind plant biomass, pest,
and level of control. Main qualitative analysis of the proposed mathematical model. akin to both
pest-free and coexistence equilibrium points and stability analysis, is investigated. We show that all
solutions of the model are positive and bounded with initial conditions in a certain significant set.
The local stability of pest-free and coexistence equilibria is shown using the Routh-Hurwitz criterion.
Moreover, we prove that when a threshold value is less than one. then the pest-free equilibrium
is locally asymptotically stable. To get optimum interventions for crop pests, that is. to decrease
the number of pests in the crop field, we apply optimal control theory and find the comesponding
optimal controls. We establish existence of optimal controls and characterize them using Pontryagin's
minimum principle. Finally, we make use of numerical simulations to illustrate the theoretical analysis
of the proposed model. with and without control measures.

Key 5 h ical deling of ecological sy : Holling type-II functional response:
stability; Hopf-bifurcation: optimal control; Pontryagin's mini inciple: numerical simulations

1. Introduction

Trural

Pest control is a worldwide p in agri and forest %y where
mathematical modeling has an important impact [1-3]. Broad-spectrum chemical pesticides have
been used in abund, mn the i and thilati of pests of medical. veterinary.
agricultural, and environmental importance.  Although chemical plant defense plays a significant
function in modern agricultural practices, it is at rest viewed as a profit-induced poisoning of the

urroundi The d fable chemical resid which to d ing stages, are the
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SARS-CoV-2 infection with lytic and non-lytic immune responses: A
fractional order optimal control theoretical study
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ARTICLE INFO ABSTRACT

Keywirdic
SARE.CoV.2

Lytic s srcmlytic effect
Mathissitical siodel
Frietiosal calialus
Optisal cemaral

In this research anicle, we establish 2 fractional.arder mathematical model to explone the infestions of the
caranavirus dissase (COVID-15) caused by the novel SARS-CoV-2 virus. We intraduce o set of Eractional
differential equatians taking uninfecced epithetial cells, infected epithelial cells, SARS.CoV-2 viras, and CTL
resporse cell accounting far the lytic and noo.lytic effects of immune responses. We alsa include the effect of
o commonly wsed ancivisal drsg i COVID-19 treatment in an opeimal contral-thearetic approach. The stabikiy
of the equilibria of the fractional ordered system using qualitative theory. Numerical simalations are presented

using an iverative scheme In Matlab in sppet of the analytical reslis,

Introduction

The navel coranavirus disease (COVID-19) caused by severe acute
i syndrome irus 2 (SARS-CoV.2) has rapidly spread
across the globe, This dissase couses more than 9.9 lakhs cases and
5 lakhs death as of 27th June 2020, The death rate of COVID-19 is
approximately 5%. Most of the coses of COVID-19 are asymplomatic
and can be recovered before testing. 200 of the patients [1] are found
1o be symptomatic. Common symploms for COVIDFIS include fever,
cough, shoriness of breath, sare throat, chills, fatigue, eic. But in
the case of the patient suffering from disbetes, high bluod pressure,
chronic premaniz, COVID-19 causes varous organ collapsss and alss
mortality.

The angistensin-converting enzyme 2 (ACE2) receptars on the sur-
face of the epithelial cells [1] are the maojor frget area of the SARS
Col-2 virus. The density of epithelial cells is the highest in the longs,
followed by the nose, and lastly, the rachea/bronchi tisues. Thus
preumania is quite comman for COVID-19 affected patients.

The immune system acts against the virus during viral infections in
presence of inherent and antigen-specific immune reponses [2]. These
forms of immune respanses classified into two categories (lytic and
nanlytic). The lytic mechanism represents the killing process of infected
cells and the nan-lytic effector mechanism inhibit the viral replication
by soluble mediators. Cytotoxie T Lymphocyte cells (CTLs) play a

nding authors.
Emai addresses: mougringmsedu.sa (MA. Almugrin), jayanzajumathig

hispeded. ocg/ 10,11

il.cam (1. Mondal}, Hyaskbangi i

pivatal rale ta kill infected cells, thaugh antibodies deactivate free vins
which results from the inhibition of infected cells. In this article, a
COVID19 moded is 1o study the s
af the vins., We have considersd uninfected, infected epithelial cells,
and CTL We have also sturdsed the
Iytic and non-lytic immune responses effect on the model dynamics.

It has been observed that for COVIINIG infection, the average
maturation period is 6 days to 13 days and the median time o discharge
from the haspital of symptomatic patients is 22 diys [1], however the
average time to death is 15 days [3] From clinical findings. it is ob.
served amang 29 patients who were undergone through antiviral drug
Inpinavis/ritanavie and were released, The average time from infection
start to commencement of antiviral treatment was 14 days [1]. Also,
the intermediate period of vical coming off was 22 days. Considering the
effect of commuonly used drugs, we have studied the effect of commonly
used drugs to explore the best possible treatment regimen,

Fractional ander differential equation is wsed as an important tool
in nonlinear mathematical modeling [5-12].

Fractional differential equation (FDE) have recently used to model
real ife phenamens and it stands a3 a strong tos] o study the dynamics
af the system. In recent studies, FDES are being used a5 new and
effective tools to model reallife phenomena instead of Integer order
differential equations.

uvn (1. Khan)
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Abstract

Many plant diseases are caused by plant viruses that are often transmitted o plants
by wectors. For instance, the cassava mosaic disease, which is spread by whiteflies,
has a significant negative effect on plant growth and development. Since only mature
whiteflies can contribute to the spread of the cassava mosaic virus, and the maturation

time is non-negligible compared to whitefly lifetime. it

mportant to consider the

effects this maturation time can have on the dynamics. In this paper, we propose a
mathematical model for dynamics of cassava mosaic disease that includes immature
and mature vectors and explicitly includes a time delay representing vector maturation

time. A special feature of our plant epidemic model

that vector recruitment is

negatively related to the delayed ratio between vector density and plant density. We
identify conditions of biological feasibility and stability of different steady states
in terms of system parameters and the time delay. Numerical stability analyses and
simulations are performed to explore the role of various parameters, and to illustrate the
behaviour of the model in different dynamical regimes. We show that the maturation
delay may stabilise epidemiological dynamics that would otherwise be cyclic.

Keywords Whitefly vector - Maturation delay - Plant viral disease - Hopf

bifurcation - Numerical stability analysis

1 Introduction
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1

One of the major

e comes from plant viruses that tar-

get grains, legumes and vegetables, resulting in significant economic losses {Sanfagon
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Abstract. In the present scenario, traffic jams are a common sight to see. Emergency vehicles
like a fire truck, ambulance, and police cars get stuck in dense traffic scenarios and this is the reason
for not reaching emergency vehicle at destination on time. There is a loss of life and property which
could be saved if the vehicle arrives at the destination on time. We have proposed an algorithm that
takes into account the different parameters on finding the route to the destination for an emergency
vehicle. Dijkstra's algorithm has been extended taking into account. Using the proposed algorithm, the
shortest route to the has been roads, junctions are the nodes and
lanes are the edges. The map represents a graph in a conceplual way. To simulate the scenario, a
simulators Simulation of Urban Mobility (SUMO), has been used. It is an open-source traffic
simulation suite that is used to simulate any scenario related to traffic which may consist of
1,000,000 vehicles.

Keywords: Simulation of Urban MObility, SUMO, Dijkstra's Algorithm, A* algorithm

Introduction

Technology has been expanding in every field - be it medicine, transportation, or even household.
Technology has been used in a transportation system that aims to provide services relating to
different transportation which ease the life of the users using these services. This also leads to an
increase in traffic. With the increase in traffic conditions for developing countries like India, it has
become necessary to adopt the subtle ways that would help common people to reach their
destination on time [1]. There are some cases where an emergency vehicle like a police vehicle or an
ambulance is unable to reach the destination on time. There are some instances when a loss of life
and property is observed in the incident. So, there is a need for government agencies to regulate the
ever-ncreasing traffic in developing nations. A Smart Traffic Management System Is one of the
radical requirements for any developed city. It must have the potential to handle traffic congestion in
a smart manner without hampering the other traffic flow. It helps in managing the ever-increasing
traffic that faces a lot of problems due to congestion from different vehicles

The scenario of finding the shortest route path for the emergency vehicle from the source to
the destination using Dijkstra’s algorithm [2] has been simulated in SUMO. In addition to finding the
shortest route, an algorithm is proposed which includes extra parameters like congestion on the road,
width of the road as well as construction on the road. By using this algorithm the emergency vehicle
will get an alternate route to the The ion is statically then the path is

[% axioms by
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How Containment Can Effectively Suppress the Outbreak of
COVID-19: A Mathematical Modeling
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Abstrac: In this papee, the aim s to capture the global pandemic of COVID-19 with parameters ma:
dividuals by proposing a madel. The

a parsimenious model captures both the isolation of i and

lackdown practices in response to containment policies. Local stability and basic reproduction
numbers are analyzed. Local sensitivity mdlce-a of the parameters of the pmpmed mmodel are

using the iom, b ion, and full

Numerical investigations show that the dynamic-l of the systemn depend on the model parameters.
The infection transmission rate (as a fusction of the lockdown parameter) for both reported and
unreported symplomatic infected peoples is a significant parameter in spreading the infection.
A public the number of infected cases and stops the pandemic’s
peak from occurring. The results sbtained from this study are beneficial worldwide for developing
different COVID-19 management programs

check for
updates
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Acacdemic Edstoe: loannis Duseios
1. Introduction
Reveivedd § May 2028 Today, the entire world is experiencing a pandemic and uncertainty of global public
Acnptad: § Augud 20G1 health and economic stability due to the emergence of a pneumonia known as COVID- 19
Published: 25 Auguct 2021 or SARS-CoV-2. The virus is believed to have originated from animals to humans,
its source being linked to the Huanan Seafood Wiisteuale Market in Wuhan, China [1- 1]
Fullisher's Nete: MOIS o ! and, ted from h h . This disease was first recognized
it el e jarssdscticnal daisis 3 gy han, the capital city of Hubei Province, China, in December 2019. Since then, it has
publisbud maps and inttondl 080 3 rapidly from Wuhan to other provinces of China and almost all other countries,
slobally (see [4] and the reference therein)

According to Tang et al. [5], people infected with COVID-19 are expected to be quaran-
tined for 14 days under the most restrictive measures, while the incubation period is about
seven days. Consequently, individuals exposed to the virus are expected to be quarantined

Copyrights © 221 by e authes for 14 days. Rocklév et al. [6] advocate rhar early response against the virus is a powerful
Licaraca MEPL Basal, Sne force in the spread of the d to their schoal of thought, this would
T el e s o s el oy protected many more people from .}m infection. Similar advacacy was recorded in
dstibuted undor Wb terms w8 ppe ot ) (5], thereby necessitating social distancing (or, where possible, strict restriction in
the movement of peaple) [7], quarantining of suspected cases and the isolation of infected
cases for treatment as the current most effective control measures obtainable in the fight
against SARS-CoV-2 in the face of a limited number of vaccines [§]. The rapid spread of
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Controlling crop pest with a farming awareness based
integrated approach and optimal control

Teklebirhan Abraha! | Fahad Al Basir® | Legesse Lemecha Obsu!

* Department of Mathematics, Adama
Sclence and Technology University,
Adama, Ethiopia
“Department of Mathematics, Asansol
Girls’ Callege, Asansol, India

"R&D Unit CIDMA. Department of
Mathematics, University of Aveiro,
Aveiro, Portugal

Correspondence
Delfima F. M. Torres, R&D Unit CIDMA,

Delfim F. M. Torres*

Abstract

‘We investigate a mathematical model in crop pest controlling, considering plant
biomass, pest, and the effect of farming awareness. The pest population is
divided into two compartments: susceptible pests and infected pests. We assume
that the growth rate of self-aware people is proportional to the density of suscep-
tible pests existing in the crop arena. Impacts of awareness are modeled through
the usual mass action term and a saturated term. It is further assumed that
self-aware people will adopt chemical and biological control methods, namely,
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pest Bio-pesticides are costly and require a long-term
process, expensive to impose. However, if chemical pesticides are introduced
in the farming system along with bio-pesticides, the process will be faster as
well as cost-effective. Also, farming knowledge is equally important. In this
article, a mathematical model is derived for controlling crop pests through an
awareness-based integrated approach. In order to reduce the negative effects of
pesticides, we apply optimal control theory.

Grant/ Award Number: UIDE/04106/2020
KEYWORDS
HopE bifurcation, mathematical modeling, numerlcal simulations, optimal coniral, stability

1 | INTRODUCTION

Problems connected with pests have become evident around the world as cultivation began. World's food supply is being
wasted due to the cause of pests in agriculture. On the other hand, major side-effects of synthetic pesticides on the envi-
ronment, human health, and biodiversity are generating widespread concerns. Thus, farmers’ awareness of the risk of
synthetic pesticides uses is one of the important factors to consider. The use of biological contents to protect erops against
pests needs ind knowledge to impl uch contents in pest management.**

There are several good medeling studies on pest control. Forexample, Chowdhury etal*# have proposed and analyzed
mathematical models for biological pest control using the virus as a controlling agent. In fact, all eco-epidemic models
with susceptible prey, infected prey, and predators can be used to discuss the nature of the susceptible pest, infected
pest, and their predators * Zhang et al® used a delayed stage-structured epidemic model for pest management strategy.
Wang and Song’ used mathematical models to control a pest population by infected pests. However, they did not use the
influence of the predator populations on their works.

Many researchers utilize mathematical models for pest control in order to study different aspects of pest management
policies with probable outcomes for improved applications, using system’s analysis within the mathematical paradigm.
Most of them suggest using chemical pesticides.** However, it is recorded that chemical pesticides have resulted in pest
resurgence, acute and chronic health problems, and environmental pollution.™ Thus, to resolve this type of problem,
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Adopting technology in every aspect of life is
a major part of our development. Life cannot
be possible without of use of technology, and
in this technical world, information has a
significant value. This information is then
communicated through a proper channel to
achieve and solved our daily life problems and
make our life easier, so we can say that ICT
plays a crucial role in our daily life [1]. The ICT
is also not untouchable, especially when a
large gathering for religious and spiritual have
to handle. Administration and management
for such a large gathering is a complicated
task. Any single negligence in planning and
management may result in an unfortunate
incident. People may lose their life. The
“Kumbha-2019” world largest gathering is
manaaed and handled with the help of

Digitally signed b
SANDIP KUMAR SA?\ltDIPyKUgMAR CHATAK

G HATAK Date: 2024.04.27

17:22:47 +05'30'




MBE, 18(2): 1450-1465.
DOL: 10.3934/mbe. 2021075
Received: 09 January 2021
Accepted: 21 January 2021
Published: 27 January 2021

Mathemi
ATTAS

—\':Fj amnd Engin

fcal Biosciences

ering

hitps/fwww.aimspress.comjournal MBE

Research article

Effect of DAA therapy in hepatitis C treatment — an impulsive control
approach

Amar Nath Chatterjee', Fahad Al Basir™ and Yasuhiro Takeuchi’

! Department of Mathematics, K.L.S. College, Nawada, Magadh University, Bodh Gaya. India
2 Department of Mathematics, Asansol Girls’ College, Asansol-4, West Bengal-713304, India
4 Department of Physics and Mathematics, Aoyama Gakuin University, Kanagawa 252-5258, Japan

* Correspondence: Email: fah gmail.com (F. Al Basir).

Abstract: In this article, we have presented a mathematical model to study the dynamics of hepatitis
C virus (HCV) disease considering three populations namely the uninfected liver cel nfected liver
cells, and HCV with the aim to control the disease. The model possesses two equilibria namely the
disease-free steady state and the endemically infected state. There exists a threshold condition (hasic
reproduction number) that determines the stability of the disease-free equilibrium and the number
of the endemic states. We have further introduced impulsive periodic therapy using DAA into the
system and studied the efficacy of the DAA therapy for hepatitis C infected patients in terms of a
threshold condition. Finally, impulse periodic dosing with varied rate and time interval is adopted for
cost effective disease control for finding the proper dose and dosing interval for the control of HCV
disease.

Keywords: hepatitis C; DAA therapy; mathematical model: basic reproduction number; impulsive
control: drug adherence

1. Introduction

Hepal C is an infectious disease caused by the Hepatitis C virus. According to the World Health
Organisation (WHO), an estimated 71 million people globally has been suffering from chronic Hepati-
tis C syndromes, resulting in cirrhosis and liver cancer. The fatality rate is approximately 39, 900 every
wear [1]. It is highly blood contagious and at very low risk of sexual and vertical transmission [2]
Unhygienic clinical conditions and improper sterilization are the main reasons behind the Hepatitis C
infection [3].

Hepatitis C syndromes are multiple and demographically manipulated. The virus generally spreads
and affects between 2 weeks to 6 months in the human body. Fever, fatigue, nausea. vomiting, ab-
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Abstract

Being a sustainable, eco-friendly and cost effective
technique, the green methodology for the synthesis of
various nanomaterials including metal sulphide
nanaparticles has drawn great attention in recent
years. In the conventional chemical and physical
methods, high rate of hazardous chemicals and extreme
reaction conditions are used. To overcome these
problems nowadays, green synthesis pathway has been

Silver and copper sulfide NPs have been synthesized by a
variety of techniques'$!01 T IRBAZEN however, the
“green” route for synthesis of nanomaterials using bio-
based materials has been of greal interest mainly due to
several advantages such as: (i) it is eco-friendly technique
(ii) biomaterials are easily available in nature, so it is a cost-
effective process, (i} organic moiety present in the
biomaterials serves as reducing as well as capping agent in
the reaction® ™,

adopted. Among other metal sulphide nanoparticles,
coinage metal sulphides such as silver sulphide and
copper  sulphide nanoparticles are very much
important due to their remarkable optical, electrical,
catalytic and biological properties

This review briefly summarizes the recently reported
biogenic synthesis of silver and copper sulphide
nanaparticles using various bio-based sources and
also focuses on some of the important properties of the
said green synthesized nanoparticles like optical
properties, photocatalytic - abilities and  different
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The present study briefly summarizes the biosynthesis of
silver and copper sulphide nanoparticles (NPs) using various
bio-based sources and also highlighted various properties of
these green synthesized NPs like optical properiies,
photocatalytic abilities and different biomedical activities.

Biosynthesis of Ag,S NPs: Due to the increasing popularity
of bio-based green methods, different works have been done
to prepare AgzS NPs and copper sulphide NPs (CuS, CuS)
using different sources like plant paris, protein and amino
acid molecules, bacterfa, fungus, and others. These are
summarized in table 1
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Abstract

In this paper, we study a wide spectrum of dynamical features of a prey-predator model with infection in prey population
only. In the model formulation, we consider nonlinear incidence for infection transmission and Holling type 11 as response
function of predator. We analyze the model for local stability and Hopf bifurcation. and the theoretical results are validated
and extrapolated by numerical simulations. Also, we perform sensitivity analysis to explore the significance of the crucial
parameters influencing the densities of prey and predator populations. Our numerical results show that disease persists in the
system even if the basic reproduction number is below unity. The rates of predation on susceptible and infected prey populations
are shown to dramatically change the behavior of eco-epidemiological system. We extend our model by considering the fact that
the newly infected prey becomes productively infectious after the cffective contact between susceptible and infectious preys.
and some time lag is involved in this hiological process: also the conversion process conceals some time. We analyze our
eco-epidemiologieal model with two time delays (incubation delay and predator’s gestation delay) for stability and bifurcation.
From numerical simulations, we observe that hoth the delay ially affect the stable confi of the
system.
@021
reserved.

for

and Computers {IMACS). Published by Elsevier B.V. All rights
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L. Introduction

In recent times, theoretical biologists are paying more interest to study eco-epidemiological models which
integrate an epidemic model with a predator—prey model [3]. Th: due to the fact that parasites have the ability
o alter the quantitative dynamics of their host population and can even send host population 10 extinction in the
worst case. Predators, on the other hand, can greatly influence the population dynamics of hosts and parasites by
consuming host population [17].

Parasites could be an important factor in regulating not only their host populations, but also for the community
structure of their host populations [26]. Parasites can greatly alter the quantitative dynamics of the community
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Is the primary helper always a key group for the dynamics of cooperative
birds? A mathematical study on cooperative breeding birds
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ARTIGLE INFO ABSTRACT

Cooperation s # fundamental requirement fos the populition dynamics of group-living organisms. Despite
the substantial research work in cooperative breeding birds, the dependence of the papulation dynamic

unidentified on young or adult helpess in migratary populations The existing mathematical models mastly
ignare the migratory propenty for predicting the birds” copperative dynamics. The coopersive breeding birds
have three groups in their population, viz, immature or primary helpers, mature or seeondary helpess, and

Croperatian
Migration
Delny differential system
Mtrulsm

Maturutina delay breeders. We ask three questions to study migrasmry cooperative birds' population srusture and dynamics

through mathematical modeling under changing environments. Which group is the key to the population
dynamics of cooperative migratory birds? Does the mature helper compensate young helpess” helping? Does
the hierarchical strocture of the population vary for variable migratory rates? We explore the answers based
o the mathematical model’s simulation experiment, & potential alternative 1o the game theory approach, This
study estimates the parameters associated with the proposed madel through the field survey and abtains the
rest from existing literature. Although the study uses blue-tailed bee-eater as the test-bed species, the model
s helpful for analysing other avian species” behavioral property. The madel as a toal can determine whether
the primary helpers of blue tailed bee-eater are the key e population dynamics. The model can el clssty
the adults’ belp a5 an addition or compensate o primary helpess” help, The moded can predics any alteration
in the covperative breeding birds’ hierechy siss for variable migration rates under changing dimate.

1. Introduction

Cooperation between individuals is the yardstick for the population
dynamies of group-living animals ranging from insects to bieds in the
evolutionary timeline (Holman, 2014; Brahma et al., 2018; Wong and
Balshine, 2011; Cant, 2012; Griesser et al., 201 ‘horley, 2020). The
substantial research work on birds' cooperation focuses majorly on
cooperative breeding, where non-breeding subordinate helps breeding
pairs (Stacey and Koenig, 1990; Emlen, 1995; Kokke and Johnstone,
2001}, Ornithologists and behavioral ecologists are interested in finding
an association between the bird population dynamics and the help-
ing rate of the subordinate cooperators (Reyer, 1980, 1984, 1989).

* Comresponding author.
11 106 sl com (5. Ghash, £
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Identifying the most necessary social-group between breeders and dif-
ferent helpers is another exciting research arena to be explored for
behavioral ecologists. Surprisingly, the existing mathematical frame-
work poorly demonstrates the eooperative behavior associated with
migration, breeding, and population dynamics,

Mathematical models on cooperative breeding determine the behav-
for's stability and frequency as the opposing foree to the Darwinian
selection from an evolutionary perspective (Reyer, 1089; Stacey and
Koenig, 1990; Jennions and Maedonald, 1994). The cooperative breed-
ing behavior is an essential driver of a group-living organism to euso-
ciality over the evalutionary period (Crespi and Yanega, 1995; Holman,

com (S, Bhattacharyal,
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Bipartite entanglement in Auger ionisation of Nz
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Abstruct.  CQuuantum entanglement and its paradoxical properties are of parmeant imporance o guantum
information theary. In recent vears, there has heen an increasing intezest in the sudies of high-dimensional quantum
states and their impact oo quantam communication as i can encode and process more data. Phatonic entanglement
s usually an evanescent property a it is destrayed easily by its imteraction with an external environmens. Ebscirenic
qubits are stable and can store information for a long tme. However, qudit systems are more efficient, stable
ared allow nodse robustness than qubit system. In this article. we investigass hipartite entanglement between doubly
mized molecular qudit and ebectronic qubit in the Auger emission process for N2 malecule following the sheorption
ofasngle phaton withowl abserving spin-eohit interaction (SC11. In the absence of 01, Russell-Saunders coupling
(L8 coupling 1 is applicable. The entanglement properties are estimated on the basks of negativity of partial innspose
of the density matrix for Auger smisation. We find that the entanglenent depencs on the spins of the sngly ionised
exciled stabes and doubly ionised states of the molecules as well as on the directions of spin quantsation and of
epection of Auger ebecirens. A significant effect on the vanatica of negativity due 1o the lmear dichroism (LD has
alse heen abserved.

Keywords, Quantum i + qqudit; qubil; Auger ionisation; negativity, density matrix; linear dichroasm.

PACE Nos 03678y 3390+h

1. Introduction

Quamum entangberrent [1] 5 the key resource of guan-
tumm information weelnelogy (T} [2-4). The produc-
o and characterisation of entangled states (5] of two
of more particles are drawing goeat intevest secemily.
[ T gubit is the basac wikit of quantum computing
|6, 7). Qubits, using properies of quantum entanglenent
and superposition, have encemous computing power
[B=100). Thire is curvently o great mterest in using high-
dimensional (dimension o=2) quantum states known
as gqudin for vanows communication and computatioml
tasks [11,12]. High-dimensional guantum states provide

P LS R

Theories have been developed for studyving entangle-
mietit of electronac qubit and toric qudin produced by
single [ 19] and deuble photobonssation [20,21] of atems.
Bipartite as well as inparine emtanglement have been
stucied i guibat system for atoms in Auger decay pro-
cess [22.23). Here we poesent a theoretical analysis of
high-dimensional quantum entanglement between elec-
ronie quit and doubly lonised molecular qudit in the
Auger emission process for Ny molecule. For quantfy-
g e diegree of entanglement we use pegativity [24,25]
of partial transpose of the density mateix | DM for Auger
decay. Megatsvity is an additive and operational mea-
sure of entanglement and o can also be generalised 1o
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PHARMACEUTICAL IMPORTANCE OF MANGIFERA INDICA: A REVIEW
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ABSTRACT

Mangifera indica is a tree found in nature from ancient time and full of benefits to health and disease preventive strategies.
It bears the botanical name as - Mangifera indica L. It has a lot of medicinal and nutritional importance as well as used in
auspicious rituals. Having multiple health benefits M. indica has been proven a natural alternative medicine to many of life
threatening disorders. Various rescarch studies on M. indica have been reported remedial effect against different ailments
including diabetes mellitus, certain bacterial discases and oxidative stress induced disorders. In this context, the main aim
of this review is to present various pharmacological activities of M. indica. From literature survey finally it is concluded
that M. indica in its various forms are beneficial in multiple health aspects without having any adverse side effects. So it
can be an effective way to minimize the complications of certain disorders as well as promotion of health.

Keywords: Mangifera indica, Health promotion, Disease prevention, Alternate medicine

1. INTRODUCTION
In last few decades’ lots of lifestyle related disorders are
capturing and engulfing a lot of fresh lives. Day by day
its prevalence is increasing rapidly and peak of such
incidence are also expanding. For such situation a lots of
synthetic medicines are there for treatment purpose but
apart from good effects a Tots of side effects associated
with the use of such medicines [1]. Hence, the need of
natural alternative solutions and incorporation of such
natural products in the synthesis of drugs and
ippl in health is not in
contraindication to environmental health. Out of so
many herbs and plants, Mangifera indica is of very useful
in various terms,
Mangifera indica (Mango Tree) is the plant since ancestral
time prevailing in across various countries. Since ages,
mango tree has been described as Kalpavriksha (wish
granting tree) in India. It is known as the king of fruits
and is the choicest fruit in India and abroad. Its long
period of domestication in India is well evidenced from
its mention in ancient scriptures. In Indian perspective
its fruit, flower and leaves are used in various auspicious
and religious rituals [2].
Literature indicated that different parts of M. indica like
leaves, bark, stem, fruit, and sceds are having many
natural beneficial effects on human health, Scientists

reported the different pharmacological properties of M.
indica including antioxidant, anti diabetic, antimicrobial,
antitumor, anticancer, anti inflammatory etc [3, 4]. In
this review, we try to present the different
pharmaccutical activities of this medicinally important
plant.

2. GENERAL DESCRIPTION OF THE PLANT
There are over 1000 varieties but mostly M. indica
species are generally known as Mango, others species
are called wild Mangoes. The native range of the plant is
the genus Mangifera originates in tropical Asia, with the
greatest number of species found in Borneo, Java,
Sumatra, and the Malay Peninsula. The most-cultivated
Mangifera species, M. indica (mango), has its origins in
India and Myanmar. Mango trees prefer a warm, frost-
free climate with a well defined winter dry season, Rain
and high humidity during flowering and fruit
development reduces fruit yields. The tree generally
flowers in mid to late winter, with fruit maturing in the
carly to mid-summer months. Mango trees are usually
between 3 and 10 metre (10-3 ft) tall but can reach up
to 30 metre (100 ft) in some forest situations,

Various names are there for this plant according to
different region or country languages. Pacific islands
names include mango, am (Fiji), mangko (Kiribati), mango
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ABSTRACT
Mastacembelus armarus is an indigenous fis es of southern Asia that also resides in the Indian subcontinent.
This fish species is facing an alarming decline in their number in the last decade. Due to its moderate cost, it is
i income group of people within the society. The reproductive care, by artificial breeding,
sh species having a high cost in the market or becoming less in number in nature for
tively. The present study was undertaken 1o characterize
for the mail of pituitary-
work has been done purely on histological techniques. In the present investigation
ible into three component parts viz. antero - dorsal rostral pars distalis (RPD) thr
middle pruxlmal pars distalis [PPD] and the posterior massive pars intermedia (PI). The acidophilic prolactin
and ACTH cells are found in the RPD, basophilic GTH cells, TSH cells and acidophilic STH cells are found in ey
whereas MSH and MSH cells are found in PI regions. The neurohypophysis in M. armatus is composed of axonal
i g from neuronal cell bodies in the hypothalamus. Understanding the pituitary architecture and cell
s fish species is of immense importance to save this indigenous vatiety by artificial breeding, which
we are trying to discuss in the detail within this paper of ours.

KEY WORDS: ACIDOPHILIC, ADENOHYFOPHYSIS, MASTACEMBELUS ARMATUS, NEUROHYPOFHYSIS.

INTRODUCTION

The function of pituitary is mostly controlled by the  in teleost fishes primarily depend on the function of
hypothalamus through the synthesis and release of  pituitary gonadotrophs and that the pituitary and
gonadotropin-releasing hormone [GnRH), therefore, the gonads exist in a mutual state of excitation and
acting as a major initiator of the hormonal cascade inhibition (Farbridge et al.1985; Kancko et al., 1986).
controlling the reproductive axis. Gonadal activities  The hypothalamo-hypophyseal complex in vertebrates
with their neurosecretory nuclei and long axons, is
a coordination peint in the vertebrate brain and is
ARTICLE INFORMATION known to involve in a complex interaction of a variety
of neur which the influence of
RO ST R RN g | sCveral rophic hormones by controllng theis acive
Frint ISSN: 0974-6455 Online ISSN: 2321-4007 CODEN: BERCBA| thin the
hypuphysls itself (Puu cl al., 1991).
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GLOBAL DYNAMICS OF HIV INFECTION WITH TWO DISEASE
TRANSMISSION ROUTES - A MATHEMATICAL MODEL
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!College of Science. Beijing Technology and Business University, China

*Centre for Mathematical Biology and Ecology, Dep of pur University,
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Abstract. In this paper, we have studied the global dynamics of HIV model with two transmission paths: direct

ion through cells-u 11s contact and indirect ransmission through virus. We have derived a four dimen-

sional mathematical model including uninfected CD 7 cells, infected CD47T cells, virus and the CTL immune

the proposed i 1 system

P cells. The gativity and b ded property of the sol
have been analysed, and the basic reproduction ratio £y has been derived with the help of next generation ma-
trix method. We also discussed the local and global stability with respect to the basic reproduction ratio of both
disease-free and interior equilibrium points under certain conditions. Through numerical simulations, we have
validated the all analytical findings. We have established that the disease-free equilibrium is globally stable for
Ro = | and endemic equilibrium is globally stable for By = 1 whenever exists. It is also observed that cells-to-cells

transmission rate is more effective compare to virus-to-cells infection rate.

Keywords: HIV dynamics; matl ical model; basic reproduction ratio; Lyap ¢ function; global stability:

numerical simulation.
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an fs 4 social being by nature, interacts

¢ le and in doing so forms a variety
process he creates a support

iz. family, friends, neighbourhood,
clubs that ultimately surrounds him
a1 the course of his life. Ethnicity,
and statehood may be seen as various

of human existence today. The vast

the Indian subcontinent harbours many

iic communities who differ in their social
and characteristics thereby contributing to
Lersity that is associated 1o India’s identity.

Setup. When people migrate from cultare to
another they carry their knowledge and
cxpressions of distress with them. On settling
down in the new culture, their cultural identity is
likely 10 change and that encourages a degree of
belonging. Ir's exciting for the migrants as they
come to know about a new culture, meet new

ngs spreading
their own culture among people and growing
together as a commmnity. For years now, Nepalese:
people have been migrating from the hills into
cities and constantly expanding their horizos.

' Amangst the

munity. Indians of Nepali Origin or Nepamul
jya. as they are called inhabits the areas of
ecling, Kalimpong, Kurseong and Siliguri
tae the main townships while many are
red over o number of Dooars regions. Over

. 1 Jot of people migrate to the cities. for

Hous reasons. The growing pace of
folization has created more migrant workers

ever belore. People have always miu'nxtl;d for
standard of livi to

Study Backg;

Migration is 8 way 1 move from one
place to another in order to live and work. People
migrate from one place to another in search of
livelihooilnmmdldh.he_emol
four
rural 1o urban areas has increased in the past few
years in India, With the development of trade and
industry
media, rural poor are shifting towards the urban
mhcwmhmwiﬁvh;mﬁu
and to search for better livelihood opportuniics.

1
and grow being limited in the hills, pcovk
ky decisions about their lives and families.

Ly result, large numbers of people leave their

mity, Many come as students for higher

eation while others come looking for job

sects. {0 succeed and provide for their family
Jome. As a result of the migration, people
j0us backgrounds come together lndslﬁ\

irt of a society in acosmopolitan

The lack of emp
areas and better employment prospects and

migrate to urban areas. Factors which
m::imﬁw can be categorised into better
cducation, job prospects, globalization and
industrialisation. Various studics show that the
process of ‘migration is influenced by social,
cultural and economic factors and outcoaics e
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Fahad Al Basir*, Amab Banerjee and Santanu Ray

Exploring the effects of awareness and time
delay in controlling malaria disease

propagation

hitps:/doi.arg/10.1515 {jn<ne-2019-0223

Received September 7, 2019; accepted September 25, 2020; published anline October 24, 2020

Abstract: In this article, a mathematical model has been derived for studying the dynamics of malaria disease
and the influence of awareness-based interventions, for control of the same, that depend on “level of aware-
ness’. We have assumed the disease transmission rates from vector to human and from human to vector, as
decreasing functions of Tevel of awareness', The effect of insecticides for controlling the masquito population
is influenced by the level of awareness, modelled using a saturated term. Organizing any awareness campaign
takes time. Therefore a time delay has been incorporated in the model, Some basic mathematical properties
such as nonnegativity and boundedness of solutions, feasibility and stability of equilibria have been analysed.

The basic reproduction number is derived which depends on media coverage. We found two equilibria of the

model namely the disease-free and endemic equilibrium, Disease-free equilibrium is stable if basic repro-

duction number {Rg) s less than unity (R, <1). Stability switches occur thiough Hopf bifurcation when time
delay crosses a critical value, Numerical simulations confirm the main results, [t has been established that
awareness campaign in the form of using different control measures can lead to eradication of malaria.

Keywords: hasic reproduction number (R, disease awareness; Hopf bifurcation; media campaign; numerical

stability analysis; time delay.
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Modelling the Effect of Incubation and Latent Periods on
the Dynamics of Vector-Borne Plant Viral Diseases

Fahad Al Basir' . Sagar Adhurya® - Malay Banerjee® - Ezio Venturino® -
Santanu Ray’

Received: 3 May 2019 / Accepted: 21 June 2020
@ Society for Mathematical Biology 2020

Abstract

Most of the plant viral diseases spread through vectors. In case of the persistently
transmitted disease, there is a latent time of infection inside the vector after acquisition
of the virus from the infected plant. Again, the plant after getting infectious agent shows
an incubation time after the interaction with an infected vector before it becomes
diseased. The goal of this work is to study the effect of both incubation delay and
latent time on the dynamics of plant disease. and accordingly a delayed model has
been proposed. The existence of the equilibria, basic reproductive number (Rg) and
stability of equilibria have been studied. This study shows the relevance of the presence
of two time delays, which may lead to system stabilization.

Keywords Time delay model - Basic reproduction number - Stability - Bifurcation
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A multi-delay model for pest control with awareness induced
interventions - Hopf bifurcation and optimal control analysis

Fahad Al Basir

Department of Mathematics, Asansol Girls’ College
Asansol-T13304, West Bengal, Indin
fuhadalbasirfiyahoo. com
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Accepted 22 April 2020
Published 11 July 2020

Farming awareness is an important measure for pest controlling in agricultural practice.
Time delay in controlling pest may affect the system. Time delay oceurs in organizing
awareness campaigns, also time delay may takes place in becoming aware of the control
strategies or implementing suitable controlling methods informed through social media.
Thus we have derived a mathematical model incorporating two time delavs into the
system and Holling type-1l functional response, The existence and the stability criteria
of the equilibria are obtained in terms of the basic reproduction number and time delays.
Stability changes oceur through Hopi-bifurcation when time delays cross the critical
values. Optimal contrel theory has been applied for cost-effectiveness of the delayed
system. Numerical simulations are carried out to justify the analytical results. This
study shows that optimal farming awareness through radie, TV ete. can control the
delay induced bifurcation in a cost-effective way.

Keywords: Mathematical model; Holling type-I1 functional response; delay differential
equation [DDE]: basie reproduction number; Hopl bifurcation; optimal control.
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Impact of farming awareness based roguing, insecticide
spraying and optimal control on the dynamics of mosaic

disease
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Abstract

Control interventions and farming knowledge are equally important for plant dis-
ease control. In this article, a mathematical model has been derived using saturated
response functions (nonlinear infection rate) for studying the dynamics of mosaic dis
case with farming awareness based roguing {removal of infected plants) and insecticide
spraying . It is assumed that the use of roguing and spraying depend on the level of
awareness about the disease. The model possesses three equilibria namely the trivial,
which is always unstable, the disease-free equilibrium which is stable if the basic
reproduction number is below unity and the coexisting which may be stable or can
exhibit Hopf-bifurcation under certain condition. Finally, we have opted an optimal
control problem introducing three control parameters for determining the optimal level
of roguing, spraying and cost regarding media awareness for cost-effective control of
mosaic disease. Numerical simulations establish the main results suggesting that the
awareness campaigns through radio, TV advertisement are important for eradication of
the disease. Also, awareness campaign, roguing and spraying should be incorporated
with optimal level for cost effective control of mosaic disease.

ds M ical model - S: d response functions - Basic reproduction

Ricerche di Matematica [2020) 69:437-455
hitps:/doLorg/10.0007/511587-020-D0508-6
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Control of mosaic disease using microbial biostimulants:
insights from mathematical modelling

Konstantin B. Blyuss, et al. [full author details at the end of the article]

Recaived: 11 Movernber 2009/ Revised: 9 March 2020 / Published online: & April 2020
& The Autharls) 2020

Abstract

A major challenge to successful crop production comes from viral diseases of plants
that cause significant crop losses, threatening global food security and the livelihoods
of countries that rely on those crops for their staple foods or source of income. One
example of such diseases is a mosaic disease of plants, which is caused by bego-
moviruses and is spread to plants by whitefly. In order to mitigate negative impact of
mosaic disease, several different strategies have been employed over the years, includ-
ing roguing/replanting of plants, as well as using pesticides, which have recently been
shown 1o be potentially dangerous w the environment and humans. In this paper we
derive and analyse a mathematical model for control of mosaic disease using natural
microbial biostimulants that, besides improving plant growth, protect plants against
infection through a mechanism of RNA interference. By analysing the stability of the
system’s steady states, we will show how properties of bioss

dynamics, and in particular, how they determine whether the mosaic disease is eradi-
cated or is rather maintained at some steady level. We will also present the resulis of
numerical simulations that illustrate the behaviour of the model in different dynami-
cal regimes. and discuss biological implications of theoretical results for the practical
purpose of control of mosaic disease.

Keywords Mosaic disease - RNAI - Stability and bifurcations - Numerical
simulations
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Abstract

Knowledge of the incubation period of infectious discases is crucial to our g of
and for the design of appropriate prevention and control policies. In this article, & mathematical model has been formulated
for the transmission dynamics of vector-borne plant disease considering incubation period as the time delay factor. Existence
of the equilibria and their stability has been studied on the basis of busic reproduction number. The region of stubility of
the steady states is presented in different parameter subspaces. Stability changes occur through Hopf bifurcation in both the

delayed and nondelayed sysiem. Analytical and numerical findings suggest that the role of incubation delay is stabilising the
cocxistence cquilibrium and cpidemics can be suceessful if host plant has shorter incubation periad.

© 2019 iation for i d Computs i iwon (IMACS). Published by Elsevier B V. All ights
reserved.

Keywonis: Vector-borme plant disease: Delay differential equation: Mathematical model: Basie reproduction number: Forward bifurcatson: Hopf
bifurcation

L. Introduction

Planis are very importani as they are the survival foundation for all kinds of creatures. Bui they are affecied
by many pest and diseases. Among the plant diseases, vector borne plamt diseases such as mosaic disease,
Citrus Huanglonghing, R. solani etc. affect the host plants devastatingly. Transmission of the diseases depends on

Volume 64, Issue 2, 2020
Journal of Scientific Research

Institute of Science,
Banaras Hindu University, Varanasi, India.

Morphology Controlled Synthesis of Copper
Sulphide Microparticles by using Various
Copper Precursors

Soma Gorai’

Dept. of Chemistry. Asansol Girls’ College, Asansol, Tndia.
goral_soma@ediffmail.com

Abstract: The present study revealed the effect of different
copper salts on the morphological patterns of copper sulphide
erystals. Different copper precursors such as copper chloride,
copper nitrate, copper sulphate and copper acetate have been used
for this purpose. Various morphologies of copper sulphide
‘microparticles like different types of dendritic flowers, hexagonal,
irlangular, and spherical particles have been synthesized
suceessfully. The produet molecules were identified by using XRD
and the morphological patterns of the erystals were observed by
SEM.

Index Terms: Copper sulphide, Crystal morphology, Precursor
effect, Solvothermal synthesis, X-ray diffcaction pattern

1. INTRODUCTION

Research wark on particle size and shape tailored synthesis of
semiconducting metal chalcogenides has drawn much attention
for the past few years due to their interesting properties and
important applications in various fields. Among other
chalcogenides, copper  sulphide. a good  prospective
optoclectronic material, has been widely used for various
applications like electro conductive coatings (Yamamoto et al.,
1992), solar cell (Neville, 1995), electrodes (Minghui et al.,
2010), catalysis (Li et al, 2011), low temperature gas sensor
applications (Sagade & Sharma, 2008), selective radiation filters,
photodetectors (Nair & Nair, 1991), nanoscale switches
(Sakamoto et al., 2003)., superionic materials (Balapanov et al.,
1986), efficient photo catalyst (Peng et al., 2009), biosensors
(Lee et al, 2007) etc. As the tuning of properties of copper
sulphide can be done by varying the shape, size and
stoichiometric composition of the molecule (Lee et al., 2007;
Zhao et al., 2009), an array of techniques (Gorai et al., 2004 &
2005 ab: Liu et al,, 2005; Du et al., 2006; Lee et al., 2007; Peng

Cormesponding Author

DO: 10.37398/JSR 2020.640252

etal., 2009; Zhao et al., 2009; Mousavi-Kamazani et al., 2012;

., 2016; Rahmani et al., 2017) have been
uiilized 10 synthesize copper sulphides having controllable
nanofmicrostructures. In our previous paper (Gorai et al.,
2005ab) we reported the formation of dendritic flower like
structure of copper sulphide crystals by employing Cu(NOy); as
Cu-precursor and  ethylencdiamine (en) as solvent thraugh
solvothermal technique. In the present work, for the
development of copper sulphide crystals with varying
maorphologies, a combination of various copper salts (as the
source of copper) with thiourea in presence of ethylenediamine
solvent under solvathermal conditian were used. This is done for
gathering an idea about the role of different copper precursors in
coniralling the shape of copper suphide [CusS (x52)] in presence
of ethylenediamine solvent. The experimental results indicate
the formation of different morphological patterns as a function
of the selection of copper precursors. The findings of the present
paper may be applicable for the shape tailoring of nanoparticles
also under suifable conditions. It was observed from the
previaus literature (Galdikas et al.. 2000) that thick films of
CusS can be used for the detection of CHCOCH; (acetone).
CHOH (ethanol), and ammonia (NHs) gas al room
temperature. Another study revealed that the gas sensing ability
can be varied with the variation of stochiomeiry and
morphological patterns of Cu,S materials (Setkus et al.. 2001)
Therefore, copper sulphides having different microstructures
synthesized by the present method may be applied fo detect
CH{COCHs, CzH:OH and NH gas.

Il EXPERIMENTAL

Copper sulphide synthesis was done by choosing four
different Cu(ll) precursors namely, Cu(NO),. Cu(€H;COO);,
CuCl; and CuSO4 A mixture of 4 mM of one type of copper salt
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DETERMINATION OF PROTEIN IN THE GERM LINE
CELLS OF ZIG-ZAG EEL Mastacembelus armatns, LACEPEDE
1800 (ACTINOPTERYGIT: MASTACEMBELIDAE) FEMALE
IN THE DIFFERENT REPRODUCTIVE PHASES:
AHISTOCHEMICAL APPROACH
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ABSTRACT

Muastacembehe armanig, is an Ddigenous fish species of sonthern Asia, which also resides in Indian
subcontinent, This fish species is facing an alaming declining in their number i the Last decade. Due to ifs
Imederate cost, it is mainly taken by the lower income group of peaple of the sociery. The proteins play very
impartant rol in the cocytes specially in extemnal farrlization. Matermally inherited proeins play pivatal role in
pattern formation 8 well as in the growth and development of the embryo. Microscopic ovarian faaturss wirh
respect to accumulation of protem of Mostocembelis mmanis were analyzed. Samples were fixed m Camoy's
fixative, mowwted in §4° - 56% paraffin and cur into & pm-thick shiees which were srained with Mercury -
Bromphenol Blue (MEPB) method. After staining the thin sections with the thickness of approximately 3 ym
were examined. Overy of Mastacembalir armatus is exemely dynamic organ m which follicles imderwent
asynchronous development. The oocytes of ovary were observed in various phases. Accunlation of proein in
the different stages of pocyres in zip-zageel with the advancement of spawning season shows g pasitive
comelation.

Keywards: Musracembelis armatus; avary, oacytes, protei.
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Measures of Journal Quality and Impact tools,
techniques and methods: an overview

Mandalal Mandal
Librarian,
Asansal Girls' College

Abstract :

Measuring and evaluating of quality of research journal, article, creator,
publisher etc are now very much important in the age of digital era. Traditionally,
journals are ranking using varicus traditional indicators like total citations, aver-
age citations and Journal Impact Factor (JIF). Due to advancement of S&T
diverse tools, technigues and methods (indicators) like h-index, SR, CiteScore
etc. have been developed. To rank the joumnats and authors several indicatons should
be used to justify the quality of ressarch performanca. In this paper, discussed on
various metrics with their strength, weakness and possibility of access to draw a
guideline path for the researcher. Journal may be ranked based on different types
of indicators at & ime. Mo indicator is supreme as per study of their weakness, but
desirable quality of the researcher, journal and other associated bodies should be
measured based on quality of the article not the benefits in terms of money.

Keywords :
Journal indicator, h-index, JIF, CiteScore, SR, SMIF, Eigenfactor, Journal
ranking.

1. Introduction

Invented knowledge has its own platform to explore as nascent knowledge.
To publish the research output, the scientific jpurnals has a great role since 1665. To
explore new development in reseanch every article goes through as a journal arficla.
S, Joumnal has agreat robe in the academic field 25 a mother of knowledge publica-
tion. The quality of a jounal depends on arfides as content. That means, maximum
quality reflected by the quality of the arfickes published and the quality of creators.
Every product quality is measured by the producer as well as society. The ‘guality’
depends on distinct attributes on it, which compares with others in respect of time
and situations. The ‘Journal quality' is very much impaortant factor to published
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Creating a Dynamic Real Time Green Corridor and Assessing its
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Alsiract

Emergency vehicles demand quick and sale passage 2 it aims al saving the bife of a patient. Bul with sising bureaucracy and
Uaunting bebavier of our leaders, the vehicles in which they travel in aspire for 8 green corridor. 1L is becoming 3 serious problem
in our socsety and an optimal solution where normal wradfic Bow is lesst dissupted as well as emergency vehicles o could move
quickly is highly desined. This nesearch work proposes o framework for cresting a dynanic real-time dedicated green corridor using
Intermet of Things (loT) devices. The simulation results record the time taken for any vehicle W reach from source W destination
during normal traflic Qow and congestion bours. Later tzme s 1=ken lor an emergency vehicle o resch ils destination when a
green corridar is created and the impact of this on narmal trallic fow is assessed. Finally, & dynamic real-lime one hog and two-
hop green corridor are created and its impact on general ralfic movement i assessed. The resulls are able 1o stablish that if an
emergency vehicle is of very eritical nature, one should go foe 3 dedicated green comsdor thal reduces travel me by 2,76 times. IF
thi: ermergency i5 nol eritical in nature, one can opt for the two-hop dynamic real-time green corrdor. But, optimally if oe demancds
the least disruption of nosmal wadlic and ar the same Lme creates a safer green corridor, results establish that one-hop dynamic green
corridor i an optimal solution. In eeder 1o analyze the impact of various green corridors on the routes that intersect this corrideor,
simulation results are obiained for four different vehicles and the results are averaged. Only one intersection is considened in this
simulation. With ane hop dyramic real-time green comidor in consideration, the average travel time increass on an average by
129% as compared 10 normal wallic Qow. 10 s maximun with 3 dedicated green corridor.
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Formulation of Metal Nanocomposite Model
Structures with Gallic acid and Ellagic acid by
Computational Method
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Abstrace: Nanopariicles are very smractive concem for schentists in recent years. n— diffesen physical and chemical properties

atieation of wuny rexearch groups for thew tremendous efficiency {0 coashating a buge vasiety
mmum.mmmumdmmmm-mm,-mn To understand the atiachasent of drog
w0 masopartiche, it s very mach ispanast 10 sudy (he imeraction becween drug sed the nanoprticle. That is why: bere we are
reporsing the ineraction betwees two Mavooids (Gallic scsd and Ellagic acid) with eight metal stoms (gold, silver, iroa, copper.
sickel. zimc. platinum and pallafium). We used Avogadra sediware 10 formatate the manccomposite model suctures wsd (0
essimize the cnergy level. From the reults & cas be conclnded that the —OH groups peesent 31 the ment positions of Gallic acsd
are most suitable site for binding of metal atom and in case of Ellagic acid the binding site would ¢ the <Ol groups presemt 2 2
and 7 posiioas. For both Gallic acid and Ellagic ackl. plaeum was fousd 10 be moit suimble napccomposite having Jowest
energy level

Keywords: Nanopartiche, Nanocluster, Gallic acid, Ellagic acid and Avegadro Software.
LINTRODUCTION:

Nanoparsicle mediated drug delivery is one of the major inerested ares of research powadays. There are mainly two types of
samoparticies are being synthesined for application in drug delivery (Jong amd Borm. 2005); hey are polymeric (Crucho and
Barros, 2017) snd metalib (Kumar ot al., 2015). The polymeric sesoparticlos enerap drug molocules inside their cons (Vrignaed et
al, 2011) whereas meullic nanopartcles antach drug molecsles on their surface (Levin et al., 2009). A buge varety of metallic
sanoparticles are being used as a carrier of drug malecules for the trestment against many dacases and antcrobial agens
Amceg these mctals the most widely used ssd spplied metals are pold (Au) (Duncas et al., 2010, sifver (Ag) (Santos et &l 2014
Mandal. 2017), ircm (Fe) (Mabdy e al.. 2012). cupper (Cu) (Kruk et al.. 2015). mickel (Ni) (Goo et al, 2009), nimc (Zn) (Rojas et
al., 2016), platinam (PY) (Kim et al.. 2010) and palladium (PS) (Adsms et al., 2014 Although amcagst them, many have bees
recognized as heavy metals and reponad 10 have 10xic effects on liviag entity though the dose for tresament can be adjusted %
wwimimize the adverse effect. To use the metallic nanapartiches as & vehice for drug molecules, they must be attached 10 the serface
of the nanoperticies, and 1 do 50, the metal shoukd be interacted with the drug molecule. So, before selecting  preper napoparticle
for & specific drug. it is pecessary 10 have the idea about imeraction patiem between the sanoparticl: and the drug molecule.

H.-w-o:-h are haveng sy therapeutsc stivatis incbul d Chogea, 2004),

ory {Guandia et al.. 2001), anscances (Res et al.. 2003), stibypergiycemic (Wu and Yea. 2005) and many moee.
Hve e tave taiom Gallic acid snd i dhesee Ellagic acid for their extensive avastability ia daily diet and food materials. These
two drug molecsies have 2 variety of therapeutic spplications as other flavoncids do possess (Sovag and Barlow, 2006; Chen et
al., 2007 Singh et al.. 2014; Perchellet et al., 1992). Many research groups have woreked on the Gallic acid — metal nanoparticle
complex formation und ther activity. In this research anticle, we s reparting the intcraction stady between Gallic acsd and
Ellagic acid along with cight ssetals as mentiosod abave 10 formadate ssnocomponite model stractares. This study will belp o 50
select the best suitable metal namoparsicle for being used as carrier for Gallic acid and Eflags: ackd.
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Manuscript Info Abstract
Manuscript History Nanocomposite formulation has an impact on therapeutics and medical
Received: 05 April 2020 research as we are moving forward in these fields. During the
Final Accepted: 07 May 2020 formation ()f nanocomposite. the most important part is the mode of
Evbliodt Turie )20 drug and Hence the study about this
Key words:- interaction is necessary for undemlandmg their binding nature. In our
Flavonoid, Metal Nanoparticle, Luteolin, present study we \clccled luteolin as drug molecule because of its
Avogadro software several di To form
nanocomposite, we choosc metals which are widely used for
nanoparticles synthesis such as gold, silver, copper, iron, zinc, nickel,
lladi i T i i i and i y.
Here we used Avogadro software for the formation of model structures
and energy minimization of these nanocomposites. From the results,
cadmium was found to be most suitable metal to form nanocomposite
in association with luteolin having lowest energy level and antimony
S s highest energy level amongst all metals under consideration.

Copy Right, LJAR. 2020,. All rights reserved.
Introduction:-

The study of mmopanxle is belng nlu'acuve area of research for last few di The i d use of

in and is due to its wide range application in food additives (Weir et al., 2012) to
drug delivery system (Sing and Lillard, 2009). Polymers (Rao and Geckeler, 2011) and metals (Kumar et a]_ 2018)
are the main constituents that are widely being used in the s is of ! Before imp ! of
nanoparticles in various fields, it is very much important to know about its synthesis process as well as its
characterization. The metals we have used here in the synthesis of nanoparticles are gold (Au) (Duncan et al., 2010),
silver (Ag) (Santos et al., 2014: Mandal, 2017). copper (Cu) (Kruk et al. 2015), iron (Fe) (Mahdy et al.. 2012),
nickel (Ni) (Guo et al., 2009), zinc (Zn) (Rojas et al, 2016), platinum (Pt) (Kim et al, 2010), palladium (Pd)
(Adams et al., 2014), rhodium (Rh) (Xu et al.. 2019), ruthenium (Ru) (Viau et al., 2003), cadmium (Cd) (Qi et al.,
2001) and antimony (Sb) (Yin et al., 2019).

These metals have lots of role in the field of medical and therapeutics. Among the various uses of gold
nanoparticles, therapeutic (Aziz et al., 2012) nnnl b)omodu:al npphcauom (Zhang, 2015) are much renowned. Silver
nanoparticles have a broad area in the (Dubas and Pimpan, 2008), biosensor (Ma
et al., 2005), cancer treatment (Thapa et al, 20I7)‘ protein sensing arrays (He et al, 2014), degradation of
environmental pollutants (Rastogi et al., 2012) etc. Alike silver. the copper nanoparticles have also a variety of
applications in antimicrobial activity (Zain et al., 2014), metal ion sensing (Guo et al.,, 2016) etc. Zinc nanoparticles
have a capacity to destroy tumour cells selectively and they have potentiality for drug delivery as well (Rasmussen
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Abstract

Most of the plant viral diseases spread through vectors. In case of the persistently
transmitted disease, there is a latent time of infection inside the vector after acquisition
of the virus from the infected plant. Again, the plant after getting infectious agent shows
an incubation time after the interaction with an infected vector before it becomes
diseased. The goal of this work is to study the effect of both incubation delay and
latent time on the dynamics of plant disease, and accordingly a delayed model has
been proposed. The existence of the equilibria, basic reproductive number (Rg) and
stability of equilibria have been studied. This study shows the relevance of the presence
of two time delays, which may lead to system stahilization.

Keywords Time delay model - Basic reproduction number - Stability - Bifurcation
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Impact of Combined Therapy in HIV-1 Treatment: A Double
Impulsive Approach

Xianbing Cao' - Fahad Al Basir® - Xue-Zhi Li® - Priti Kumar Roy"
@ Springer Mature India Private Limited 2020

Abstract

The major class of antiretroviral drugs used in the treatment of HIV positive patients are fusion
inhibitors (Fls) and protease inhibitors (Pls). The fusion inhibitor enfuvirtide is effective in
early viral life cycle and prevents viral entry into host cells. Protease inhibitors efficiently
reduce the number of infectious virus particles. In this article, a mathematical model has
been derived to study the effect of enfuvirtide in combination with protease inhibitors in
HIV treatment. The dynamics of the two drugs have been analysed with a double impulsive
control approach. We have considered different impulse interval for each drug and determine
the threshold value for the dosages and dosing intervals to ensure the stability of disease
free equilibrium. This study suggests that Fls-and-Pls combination therapy can have a better
outcome than single drug activity, furthermore it can also be a better treatment strategy than
the current combination of drugs when applied with proper dose and dosing intervals.

Keywords Human immune deficiency virus (HIV) - Acquired immunodeficiency syndrome
(AIDS) - Mathematical model - Combined therapy - Basic reproduction number - Impulsive
differential equation
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ABSTRALT

‘Quantum entanglement holds the key to an information processing revolution. In this article, we study
the entanglement properties of tripartite states of two electronic qubits and ionic qudit,without observing
spin orbit interaction (501), produced by single-step double photoionization from Xeon atom following
the absorption of a single phaton. The dimension of the Hilbert space of the qudit depends upon the
electronic state of the residuzl photoion ¥e*. In ahsence of 501, Russel-salunders coupling (L-5 coupling)
is applicable. As the estimati f we consider i condition and negativity.
In case of -5 coupling, 2l the properties of a qubit-qudit system can be predicted marely with the
knowledze of the spins of the target atom, the residual photoion, emitted electrons and state of
polarization of the incident ghotons.

Keywords quantum i ion, qubit, qudit, Peres-Horodecki condition, negativity

1 Introduction

‘Quantum entanglement is a key prediction of quantum mechanics and one of the rasources neaded in
quantum information () processing [4, 2]. In analogy to the classical information, J alse needs bits,
called qubits. But,  bit in Q) is a quantum system which has, at least, one observabla requiring two-, or
higher- , dimensional space for its characterization. A two-dimensional quantum system (e.g, & spin-%
jparticle} is called in Gl as a quantum bit or qubit [3, 4].In general, a d-dimensional quantum system (with
=2} is called 3 qudit [3]

Availability of two or more qubits with entanglement is an essential ingredient for any quantum
information relzted studies. Quantum entanglement is @ nonlocal property that allows 3 set of gubit to
express higher correlation that is not possible in dassical systems.

Research into quantum entanglement was started in 1835 by A. Einstein, B. Polodalsky and M. Rozen
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with MesN-OH. Mitzel group extended the hydroxylamide chemistry of group 13 and 14

imetal extensively and report a large number of different structural motifs for those classes

of compounds. Later, this group published group 12 organometalic (Zn & Cd)

cluster. is most common type of binding mots of

-acceptor interactions and the steric effects of the substituents on

the backbones. rna-e. very less number of organozinc hydroxylamides and its
derivatives are reported. Here. this report will give the up-to-date discovery in this field.

1. Introduction
Realising different stoichiometries of metal:non-metal atoms is @ crucial requirement for the rational design of new
mmmmmumm-uldmmqnm rneoebrm«nmnmoxynnndummnwmu
but 0 far hardly materials ('l Thus, a route via
nuecm-rmmmsmw\dsm mmunmmmmneMmm‘wwhmmwwryd
molecular precursor Compared to of the trivalent group 13 elements, zinc requires further contact to a
donor atom to reach coordination number (CN) four because of its divalent nature. In metal alkoxide/aryloxide chemistry, ™ an
increase in is already well [compare the AI:O: mg {(Me2A1)O(2,6-Pra-CaHs)])z 1 with the
“double cube” [(MeZn)s(OMe)dZn}: (CN = 4, 6)|.14 The highly diverse chemistry of the O-N double-donor array (hydroxylamines or
oximes) provides a plethora of aggregation motifs, for example in group 1seomp|uu 1 and ought 1o be transferable to zinc for the
of similar {compare the si ring dimer [(MeaAINON=CMez)}; 55! with the tetrahedroid oximate
[(MeZnXON=CMe:)} (CN = 4)®.. The high coordination nsxdb(lhy of the Egands that is in Al and Ga
organometallics (e.g. in the readily s cluster [ )CH can be expected by
1o allow for the oﬂ-gwamhwmmmdumwumMomsmm has a
very rich alkoxide chemistry. However, of divalent metals are rather poorly understood till 2006 and
merely of zinc {e.g. [(HzNOH):ZnClz], Crismer’s sait.1

A closer view on hydroxylamides reveals that the picture here is very sophisticated since. on top of the different aggregate
types in the solid state 551 dynamic coordination processes between these types may come into play in solution. A likely reason
for this flexible binding is that the O-N unit has an inferior bridging capability compared to hydrazines (N-N unit) due to Lewis
basicity measures. Organo-earth metal hydrazides 12 generally do not exhibit related coordination dynamics. They feature
structures based on four-membered AlN: rings that may be further cross-linked by the N-N moeties, like the ladder-type

1% In solution, two types resemble the resting states of a readily fluctuating

molecule, wmmummumwmummmm

Hausen and co-workers first cluster [MezAIONMe:}; with Al;Os core by
mmdmmmmmwnc Lustig and M. Woski from Mitzel group found a large number of different
structural motifs for these classes of compounds. ™! Representative examples of the hydroxylamide chemistry of group 13 metals
include simple dimers like ['BuzAIONMe:]: with four-membered Al:0; core, [Mez2GaONMe:J: with Ga:0:Nz core ™! [Me:;AIONMez}
with six-membered AlOs core™] and ['Bu:GaONMe:J: with five-membered Ga:O:N core ! M
Besides group 13 metal of other main group and transition metals have been
established. Representative examples include the silicon hydroxylamides HiSiONMez H:SONMez)z,®! FaSIONMez "0
FaCF:SIONMe,["'l the tin hydroxylamides [MesSnONMez], [Me;SnONEL], " [Me2Sn(ONEL:)2] 1" the titanium hydroxiamide
[Cp"Me:TIONMe'Bu**! and the eight-coordinate [Ti{ONEL):]."! [T(ONMez).]. [Zr(ONMez)]!"

The hydrazide chemistry of Group 12 metals shows mainly two types of aggregation motifs as A and B shown in Scheme 1.
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Published Online: 25 May 2019 nireceot toves; compfums. coniving el -metal single bonds are cne of the synthetic
e challenging areas several perspe

Is
Organometalic, Mg-Mg single bond.
Magnesium((), Low valent metal

() dimer
provides the recent mmmmwmmmmnyw
will highlight their various reactivities.

Introduction
Metal-metal bonding as an important dimension of chemistry has attracted much attention In the past two decades. Besides the
concept of multiple bonds between transition metals developed by Cotton,' several metal-metal bonds involving both p- and d-
block metals have been reported in recent years. such as the silicon-silicon triple bond? and the chromium-chromium quintuple
bond.* In 2004, the first stable compound containing a Zn(l)-2n{l) bond, Cp'Zn-ZnCp*, was synthesized by Carmona and co-
workers ¢ C various have started studies about the various possibility to stabilze metal-metal
single bonded compounds not only Zn-Zn but also relevant tll then unknown Mg-Mg bond. The chemistry of the s-block metals Is
dominated by the (+1) oxidation state for the Alkall metals and the (+2) oxidation state for the Alkaline Earth metals (group 2).
Several theoretical studies have predicted that thermally stable compound of the type LM-ML (where M= Group 2 elements, Be,
Mg, Ca) would be possible. But till today, only few Mg(1)-Mg(l) bonded compounds stabilized by various organic ligands have been

and A number of for example, HMg-MgH, have previously been studied
under, for example, matrix isolation conditions,® and mononuclear compounds, for example, Mgi(NC), have been detected in
circumstellar clouds.® Moreover, the formation of synthetically important Grignard reagents, RMgX (where X is a halide), has been
Wwpmmmww)mwwtelummwx’hm related cluster compounds, RMgeX, of
undetermined structure have been by using m: ® From these it can be
concluded that Mg-Mg bonds are stable, udmnmlwmmlmdmskmmmmbewmded Employing bulky groups
should shield the reactive Mg-Mg unit to prevent metal liberation.

In recent years, several dimeric Mg(l) compounds containing Mg-Mg single bond has been prepared and their chemistry have been
developed. These compounds are mostly stabilized by sterically demanding and chelating anionic N-ligands that prevent their
disproportionation. Such molecule can be used as a reducing agent for various reduction processes. Focusing on such perspective,
the synthesis of stable molecular compound of type LMg-MgL. have been going on. In this report. the chemistry of such low valent
Mo(l) dimer til date will be highiighted.

Synthesis of stable Mg(1)-Mg(l) low valent compound formation
First such stable Mg(1) dimer compound reported by Green et al. prepared and characterised in 2007. Reduction of (Priso)Mg(p-
1)2Mg(OEL:)(Priso) and the known compound, Mgl{OEtz)Nacnac), with an excess of potassium metal in toluene over 24 hours led
1o the crystalline magnesium(l) compounds [Mg(Priso)]z, 1 (colorless, yield of 28.5%) and [Mg(Nacnac)}z, 2 (yellow, yield of 56.5%),
respectively (Scheme 1).° Although both compounds are air- and moisture sensitive, they are thermally stable and fully decompose
only at temperatures in excess of 170°C and 300°C, respectively. The X-ray crystal structure shows that both 1 and 2 possess
distorted trigonal planar coordination geometries with delocalized ligand backbones. Despite the paucity of Mg-Mg bonds for
comparison, the lengths of those interactions in 1 and 2 are similar 285.08(12) and 284.57(8) pm, respectively. Nevertheless, these

values agree very well with Mg-Mg distances predicted by quantum chemical methods in RMg-MgR with R being H (288.4 pm), ' n
CeHs (280.9 pm)."® CoHy-2,6-Ph; (2838 pm),'" F (284.1 pm),™2 and CI (284.6 pm).”? Figure 1 shows the crystal structure of
compound 2.
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ABSTRACT

etion is @ natural phenomenon and it performs under the influence

their effect through the hypothalamo-hypophyseal-gonadal suhty;l:;mmmngm — 'h
jng the coological influences and gonadal maturation. Information is collected through the h”n_

_g on ln me hypophysis. Hypothalamus relcases GnRH which exerts. its effect on

in hormone from Pituitary.
-nnnu :nd sex steroid production which plays a very important role in oogenesis, final

,,fo_yu The Pituitary ghnd of G. chapra is cranic-leptobasic type. It is generally composed of

X is s divided of three parts viz., rostral pass distalis

granules with maximum cellular diameter. During post-spa
The seasonal changes in the ovary of G. clmhlvebamdnnidui.
/ percentage of the different female germ cells. The gradual change
damofmmmukmpmuwmm
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Abstract Gonadosomatic index is a less expensive and  scientific effects to achieve sustainal
alternative method than histological observation for the i and

ty in aquaculture
of fish together

determination of spawning season in fish species.
M, belus armatus, an indi fish species of
southern Asia, also resides in Indian subcontinent. This fish
species is facing an alarming declining in their number in
the last decade. Due to its moderate cost, It is mainly taken
by the lower income group of people of the society.
Reproductive care, by artificial breeding, has been taken
for those fish species having a high cost in the market or
becoming less in number in nature for business purposes or
preserving the biodiversity, respectively. The present study
was undertaken to understand the spawning season of the
fish Mastacembelus armatus by calculating  the
gonadosomatic index, so in recent future artificial breeding
can be done in this fish species. The mean GSI value for
testes is 0.95 = 0.06, 1.42 + 022, 2.10 = 0.38 and 0.72 =
0.08 in growth, maturation, spawning and resting phase
respectively. The mean GSI value for ovary is 1.38 = 0.4,
2.86 + 0.84, 1250 + 1.70 and 180 + 0.15 in growth,
maturation, spawning and resting phase respectively. In
this study it was found that spawning season include one
peak in a year and mainly it falls in the months of June to
August in both the sexes.

Keywords G

armatus, Spawning Season

Index,

1. Introduction

In recent years man has to depend more on aquaculture
apposed to wild fish and this has led to the commendable

with its breeding biology are essential for successful
culture and mobilization of seed resources. Both
environmental and hormonal factors are  extremely
important in regulating reproductive behaviour and
spawning in fishes. Various central mechanisms translate
environmental cues into chemical messengers which
function to activate and maintain the reproductive argans.
In this regard the functional relationship between the
hypothalamus and pituitary gland is important, and the
pineal gland plays a posifive role in regulating sexual
Therefore

pituitary and gonad are the four principle factors which are
interrelated and behave together (Lal and Pandey,1998).
The function of pititary is mostly contralled by the
hypothalamus through the synthesis and release of
gonadotropin- releasing hormone (GnRH), therefore,
acting as a major initiator of the hormonal cascade
contralling the reproductive axis.

Pituitary gonadotrophic hormones and GnRH are
important in implicating these hormones in gonadal
maturation and sex steroid production which plays a very
important role in gametogenesis, final maturation of
oocytes and spermiation (Parhar et al., 2003; Lethimonier
et al,, 2004). Gonadal activities in teleost fishes primarily
depend on the function of pituitary gonadotrophs and that
the pituitary and the gonads exist in a mutual state of
excitation and inhibition (Farbridge et al., 1985; Kaneko et
al., 1986)

armatus is an i fish species of
Southern Asia, also resides in Indian subcontinent
belonging to the family mastacembelidae under the order
Synbranchiformes. It is popular as a table fish in rural parts
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- elopment of any individual or country is based on the amount of production of
2« during a period which requires adequate resources hoth physical (naturaly
< But all sorts of required resources are limited in supply and not free of cost

= 2e accumulated or increased easily. For that reason, economic development needs

- 11 of these scarce vesources following economy, rationality and ethics. From the

. onomist land, labour, capital and entrepreneurship are the tour mherent factors

ugh land is non-renewable natural factor but other three factors depend on the
g which requires a cost for development of the same

TYYTEY Y

T

« economic condition of rural people does not allow most of them to afford
sz IUis true that there is a need ot of ity

- that reason, here investment is very low due to high cost of production and low

- the opportunity of income is very narrow here. As per Census Report (Jul 15,
ation is 68.84% Therefore, it 1s a great challenge to a country to enhance the

~=ople for erasing out economic disparity and establishing inclusive growth with

adverse and miserable economic condition of rura! people, tne go
ude them financs
st as early as possible.
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Mangalakavyas and Its Tryst with Islam: The Creation of a Unique

Regional Tradition in Bengal
Rohini Kar

The Mangalakavya literanture evolved during the somewhat vislent cross currents of competing
religious cultures during the pelitical ascendancy of Islam in the region, hence the fnctional
meantngs of these texts cannat be grasped without underling their relationship with the
threats posed by Islam. Basically Mangalakavyas are seen as texts composed to contain
Islamic influence, but in the process af rasisting Islam how it contributed in the creation of a
unique regional tradition of Bengal, that is actually an amalgam af myriad beliefs and cultures,
shail be the scope of this present discussion

Keywords: Mangalakavyas, Islam, Bangal, Brahmanism, Buddhism

I
The Mangalakavya literature arising from a hybrid religious culture of Bengal, combining the
follash with the Puranic, was mtended i a way as texts of containment of Islam. This argument
can be sustained by a closer look at the larger social and political context between the fifteenth
and the eighteenth centuries when most of these devotional poems were composed. Usually written
by high caste poets. a large majority hailing from priestly communities, well-informed in the
Puranic tradition, the Mangalakavyas can be studied at one level as the vemnacularization of the
Puranas. Yet at another level, this genre of literature touches on a ‘religious process’ of co-option
of local folk deities within the rubric of Brahminical religious culture. It was in a sense a
continuation of a similar process at work earlier in early medieval times, an aspect of the religious
history of Bengal on which Kunal Chakrabarty has written persuasively in a significant work ! By
writing the Mangalakavyas and reciting them before the illiterate public, the custodians of the
Brahminical religious culture sought to integrate the relatively less Brahmanized rural folks within
the Brahminical fold at a time when its existence was somewhat threatened by the rise of the
Islamic political power in the region. The discussion shall try to offer a contextualist explanation
for the Mangalakavyas keeping the aspect of religious devotion in mind. David Curley however
has cautioned agamst using the Mangalakavyas as lustorical documents arguing that such
compositions, as it always happens i fictional hiterature, allowed free play of fantasies.? Curley
further reinforces that before these were poetic compositions. they had remained as forms of
popular entertainment for the rural folks. Indeed Mangalakavyas were always intended to be
performed. not read i solitude.’ The author’s main content however brought into sharper focus
different facets of social relations between the rulers on the one hand and social classes mcluding
traders and agriculturists and forest dwellers on the other * Even if one assumes that the literary
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Ficus Hispida: A Novel Emetogen [n Dog, A Step Toward
Zoopharmacognosy

Supriya Ray

Asansol Girls ‘College, Asansol, West Bengal, India

Abstract

Dogs are frequently observed eating grass and other plants of no apparent nufritional value. From
evolutionary standpoint, it seems illusion, but definitely plays important function on biological
perspective. Grasses are said to be responsible for vomiting in dog and a number of plants are reported
time to time those are toxic to dogs. The present paper aims to focus on Ficus hipsida: a novel emefogen
indog, a search toward Zoopharmacognosy.

Key Words: Emesis,, Ficus hispida, Vomiting, Zoopharmacognosy
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Prediction of Alzheimer from Imbalanced Mild Cognitive Impairment Samples

Dr. Pradip Ghanty*
*Assisant Profssor in Compuler Science Asansol Gl Colloge Asensol, West Bengal, Indhe

Abstraet  The disase of Alzheimer is  progrssive newrologeal disease, 1 i responsible 1o shrink the
bran and i dis ra el Dementi s the st importat and pricry concern for Alheimer'sdiease
there i detrioraton i memory, thinking, behaviour and the abilty 1o perform everyday acivits. In the
eary stage of memary lss s the result of Nild cognitive impairment (MCT) and it lso jeopardise the
indvidual abiity of erforming hisher independently daily iving actvites. So in later sage MCT patents
may develop to AD. I ths paper a well known Compulational ntelligence tool calld Artificial Neura
Networks (ANNs) s used to predct AD from MCT samples. There are two types of A NNs vanant -
mllayer perceptro (MLP) and adial basi Function (RBE) network, They are used for redicion, We have
wsed oversampling algorithn it crossevafidtion fr ibalanced MCT datasts to preict the developing of
Alzheimer' o anoherdemenda T terms of prdicton acuracy ur indings are more relevant and i gives
befterreult compared o prvious sudies which consdered without imbalanced seenrios.

Keywords ¢ Mild cogniive impairment, Alzheimer’s disease, [mbalnced datases, Artificial Neural
Networs .
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