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Editorial

I am glad to present this edited book ‘Research and
Development’ (1’!;3'?[%1? ot o) with expectation of a
warmed welcome from the researchers and educationist.
Research draws its power from the fact that it is empirical,
rather than merely theorizing about what might be effective or
what could work, researchers go out into the field and design
studies that give policymakers hard data on which they can base
their decisions. Furthermore, good research produces results that
are examinable by peers, methodologies that can be replicated,
and knowledge that can be applied to real-world situations.
Researchers work as a team to enhance our knowledge of how
to best address the world’s problems.

Research design has a significant impact on the
reliability of the results obtained. It thus acts as a firm
foundation for the entire research. It is needed because it
facilitates the smooth functioning of the various research
operations. It makes the research as efficient as possible by
giving maximum information with minimal expenditure of
effort, time and money.

One of the objectives of this book is to encourage
publication from different streams of research that helps to
enrich further the discourse on Scient metrics. It is hoped that
the research articles written by various professors and
researchers in this book will be useful for the education sector
and the society. I take this opportunity to thank the authors for
sending their chapters and papers for ‘Research and
Development’.

- Dr. Pavanw Mandavkor
Chief Editor
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New Streams: Future Education

Systems and Challenges

Dr. Savita V. Nichit
Shri. Shivaji College of Arts Commerce and Science
Akola, Maharashtra, India

Introduction

While planning the education system, the objectives are
kept in mind that the student should be a good citizen, scientific
and incessantly inquisitive. Although these objectives remain
the same, with time new trends come in the education system,
some changes take place. It would be useful to review the
changes in the number of subjects, content arrangement,
teaching methods, study techniques in the education system
over time and what trends are likely to come in the future.

What is online education?

In simple terms, we can understand online education as
a system through which students can learn from their own home
through internet and electronic devices like computers, laptops,
smartphones and tablets.

Barriers of distance and time have been completely
removed in this new education system. Students can sit
wherever they want and study in real time or with the help of a
recorded lecturer.

Our teachers and government also have a great
contribution in popularizing digital education in this era of
pandemic. Many schools have started to regularly bring their
teachers' teaching activities to the children in virtual form. This
has given the students a great facility to sit and study at home.

The medium of online education has become popular
for many reasons. Its operation and facilities provided are easily
and easily accessible to every man. That's why online classes
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from nursery classes to major graduation courses are available
and children also participate in them with interest.

All you need to join this class is a good internet
connection. In this, children are trained through video, audio
and web content. Since 1993, online education has been given
legal status.

Challenges and Possibilities of Online

Education System

Till now the online education system is in its infancy
and not much has been implemented to identify the problems
faced in this system. But due to many major and fundamental
reasons not all children can benefit from this method even
today. The first problem is lack of high-speed internet. Even
today in remote areas the speed of internet is not enough to
attend online classes. Another problem is related to electronic
devices. Children from middle and low families are not given
smart phones etc. or the financial situation of the family is not
enough to cover the expenses.

A major obstacle is that as it is a new medium of
education for teachers, traditional teachers hesitate to expose
themselves to such technology. If we talk about the possibilities
of online education, the importance of this method is increasing
rapidly in this age of internet. Today many institutes are
providing online courses from home to the students who are
preparing for this competition.

Distance education institutions are also moving fast
towards adopting this option. In this scenario, the online
education sector in India is set to witness phenomenal growth in
the coming decade.

E-Learning

The emerging new trends are mainly influenced by
information technology. Edusat satellite and video conferencing
system will be useful in providing education to a large
population spread over a large area in countries like India. But
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in this kind of teaching method, we have to face two challenges
which are rural electricity availability and uninterrupted flow of
electricity across the country.

Cross culture

There are many more subjects to be dealt with in the
future than what is being dealt with in the current education
system. For this, cross culture has to be introduced in the
teaching method. For example, medical students have to master
computer science, biotechnology has to learn management
science, research has to learn copyright jurisprudence.

Accelerated Course

There is a need to provide the facility of learning two
subjects together which are not directly related to each other in
the new education system. For example, a geneticist should be
able to get a short course in statistics for data analysis. On-the-
job training is always fatal to intellectual depth, innovation and
a research mindset. Hence the need for future curricula to
depend on the interrelationship of various disciplines.

Quality

Efforts are being made at many levels to improve the
quality of education. But still the quality of education is not
found to increase. In fact, it is found that the quality of
education is declining day by day. A politicized environment
and corruption free management are provided to teachers and
researchers in advanced countries for quality enhancement.
Developing and implementing such a system in our country is a
very difficult challenge before us. It is unfortunate that in our
country quality is literally trampled for pay rise and promotion.

Experiential learning

Today, our student is several schemes away from the
laboratory. Instruments such as microscopes, telescopes,
projectors are kept as decorative objects in school showcases.
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The laboratory is used as a classroom in the school. The mindset
of teachers is a big challenge in front of our teaching method.
Experiential learning will have to be heavily emphasized in
future.

A British school in Thailand designed the curriculum in
such a way that a manageable curriculum, small number of
students and plenty of time was the formula. A single subject is
taught by various organs for about three months. The
examination is conducted accordingly, keeping in mind the
theoretical considerations, concept picture, small projects and
activities, visits to relevant institutions, experimental
verification, conclusions based on observations, facility of
communication with teachers through internet and all these
methods. There is no place for paraphrase, copy, guide etc. in
this.

Extracurricular Education

Going beyond the confines of the classroom to learn
some of the lessons of education have become mandatory in
developed nations. Field wvisits, skills to deal with sudden
situations, adventure games, communication skills, development
of leadership qualities, teamwork mentality, and development of
physical and intellectual abilities are included in this
curriculum. Congregations of all ages are impressed by the
education provided in this manner at the Kennedy Space Center
in the United States. In the future, the organization 'ISRO' in
India will have to create such facilities. Only then will
astronauts be produced in India.

'Higher and Fire'

Research projects are also taken up from time to time in
developed countries. This research has to be of a quality that
will receive financial support. The salary of science is paid only
from the financial results obtained from the research. An
agreement is made for all these processes. The contract is for a
fixed term. That is, it is mandatory to get the research findings
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within a certain period of time. It cannot be ruled out that the
jobs in the education and research sectors in India will also be
on contract basis in the future. Failure to show good results will
result in expulsion. This foreign concept of 'hire and fire' will
become part of our education system.

Patent-publish-prosper

Dr. Raghunath Mashelkar is credited with bringing new
trends in the field of Indian research. He says, 'l should be able
to sell the product made in India's National Chemical
Laboratory (NCL) to Pfizer or General Electrical in America.
The scope of your ideas should be greater than the size of the
financial provision of the projects. Today in our country we see
the mentality of Publish and Parish means to print research
essays. But by doing revolutionary research in the field of
polymers, NCL gave a push for innovation to the General
Electrical Company by getting the monopoly of America. Due
to this, a new mentality like 'Patent - Publish - Prosper' has
started to form. We have to move forward with this mentality.

Universities and Research

A look at most of our universities today reveals that
these universities have become examination centres. Along with
teaching courses in universities, research work is also necessary.
Universities of the future will emerge as 'research industry
hubs'. These centers will help solve the problems of factories
and farmers in that area.

As far as our country is concerned, the radical changes
taking place in the education system are unfortunately linked to
technology. In fact these changes should be linked to human
resources related to the learning process. In this 'change' process
there should be a provision to change the mentality of students,
teachers and other communities. Why are students not sitting in
class today? Why does the teacher not have deep knowledge of
his subject? Why is the education system provided by satellite
not getting enough response? Such questions disturb a true
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thinker. Such questions arise because the interrelationship
between the three elements of students, teachers and society is
not conducive to knowledge acquisition.

Another important point is that, while it is true that
education should be business oriented, this approach should not
be overdone. We are making a big mistake by associating
education directly with a job or a business that solves the
problem of food and water. Education has become a privilege
rather than a process of acquiring knowledge or the overall
development of the individual as education is propagated only
to get a job. Education is a means to get a better job or business
in the future, not the end. It has been proved that the society, the
country, which adopted this principle, was able to innovate.

References
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/ Optical properties and \
photoluminescence study of Sm3*
activated BaAl,B,0; phosphor by

combustion method

R. S. Palaspagar

Department of Physics, Shivramji Moghe Mahavidyalaya,
Kelapur (Pkd), India.

k Email: rspalaspagar@gmail.com J

Abstract

In the present work we report the preparation and
photoluminescence characteristics of Sm*" doped borate
phosphor BaAl;B,O7:Sm*". The fine polycrystalline powder
samples of BaALLB,O7:Sm*" has been prepared by a solution
combustion technique. The formation of samples was confirmed
by powder XRD technique. The photoluminescence properties
of borate phosphors have been investigated on fluorescence
spectrometer (F-7000). The PL excitation spectra of
BaAlLB>0O7:Sm*" consists of several bands peaking at 343 nm,
361 nm, 373 nm, 402 nm and 471 nm. The excitation spectrum
monitored at 402 nm emission consists of green emission band
peaking at 564 nm, orange emission band peaking at 600 nm
and red emission band peaking at 647 nm. Since the prominent
excitation peaks are above 350 nm, the phosphor may useful for
solid state lighting application.

Keywords: Alumino-Borates, Combustion Synthesis, XRD,
Photoluminescence, LED.

1. Introduction
Phosphors doping with rare-earth-elements have attracted
much attention because of their well-defined transitions within
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the 4f shell [1]. Amorphous materials doped with rare earth ions
are strongly attracted to and gaining important relevance due to
their wide variety of applications, which include high density
memory storage devices, infrared detectors, biological
diagnostics, lasers, sensors, optical communications, and w-
LED. Because w-LEDs offer large, non-homogeneous
bandwidths and are a great alternative to conventional lighting
sources, the lighting industry has recently experienced
phenomenal growth [2]. It is widely recognized that barium
aluminum borate (BaAl.B,O7;; BAB) phosphor has great
potential as a host material for trivalent rare earth ions (RE). A
wide range of isomorphous substitutions, UV transparency,
chemical durability, and nonlinear optical properties have made
them suitable for various applications in photonics [3].

As a result of their peculiar emission properties in the
ultraviolet and visible regions, rare earth (RE) elements have
been recognized as among the most significant and potential
activators for phosphors [4]. Metal aluminum borates represent
a fascinating class of materials. Depending on the composition,
they can be useful as catalytic, laser, or nonlinear optical
materials [5].

Alkaline-earth aluminum borates have been taken interest in
by scientists during the past decade because of their potential
applications as luminescence hosts. The phase of BaAl,B,05, is
an example of alkaline-earth aluminum borates, was first
described by Hu" bner [6] following a study of the ternary
system BaO-Al:O3—B,0s. It is characterized by having an
association of BOs triangles, BaO¢ octahedra, and AlO4
tetrahedra. The crystal structure of BaAl,B>O7 has been reported
in detail by 1. Pekgozlii and et al. [7]. Although the mechanical
and electrical properties of BaAl,B,O7 has been studied in detail
by Macdowell [8]. Among the RE ions Sm** ions display
reddish orange emission in the visible region and having
applications in the undersea communication, high density
optical storage, color displays and visible solid-state lasers [9].
Further, Sm*" ions doped glasses exhibit peculiar optical
properties due to its *Gsp — °H; (J = 5/2, 7/2, 9/2 and 11/2)
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transitions in all host matrices. The spectroscopic study of Sm**
ions doped borate phosphors have been reported by many
researchers [10] but still the PL properties of Sm*" ions doped
alumino-borate phosphors need to be improved for the design
and development of new luminescent devices.

In this paper, a novel intense tri-chromatic green/orange/red
emitting phosphor, BaAlLB>O7:Sm** was synthesized and
reported. Their photoluminescence properties under the near-
UV excitation were evaluated in detail. Furthermore, critical
distance of BaAl,B,O7:Sm** phosphors were discussed.

2. Experimental

The Powder samples of BaAlLB>O7:Sm?" have been
prepared by a solution combustion technique followed by
heating combustion ash at 800 °C in air. The method is based on
the exothermic reaction between the fuel (urea) and oxidizer
(Aluminum Nitrate). The detailed description of the method was
reported in our earlier work [11, 12]. The stoichiometric
amounts of AI(NO3);.9H,O, Ba(NOs),, H3BO;, Sm,Os; and
CO(NH>), used were of AR grade and the rare earth Sm,Os3
(99.99% purity) used were from the Indian Rare earth. The
stoichiometric amounts of the ingredients were thoroughly
mixed in an Agate Mortar, adding little amount of double
distilled water to obtain aqueous solution. The aqueous solution
was slowly heated at lower temperature of 90°C to remove the
excess water. The solution was then introduced into a preheated
muffle furnace maintained at (550 = 10) °C. The solution boils
foams and ignites to burn with flame, a voluminous, foamy
powder was obtained. The entire combustion process was over
in about 5 min. The resulting fine powders were annealed in
a slightly reducing atmosphere provided by burning
charcoal at temperature 750°C for about 90 min. and suddenly
cooled to room temperature. The samples are subjected to XRD
analysis. PL measurements were performed on Fluorescence
Spectrometer (Hitachi F-7000).
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3. Results and discussions

The XRD pattern of the polycrystalline powder samples of
the phosphor BaAlLB,O7:Sm*" have been analyzed for the
structure confirmation. The powder XRD pattern of the
phosphor BaAl;B,O7:Sm*" was compared with the standard
JCPDS data files and found to be in good agreement with the
ICDD File No. 86 — 2168 (Fig. 1).

The two possible sites are available for incorporating the
Sm** in BaAl,B,O lattice are either AI’** sites or the Ba®" sites.
The PL spectra of BaAl,B,O7:Sm*" is depicted in Fig. 2. The
excitation spectra of BaAl,B,O7:Sm** monitored at 600 nm
emissions consists of number of intense broad bands peaking at
343 nm, 361 nm, 374 nm, and 402 nm which corresponds to the
4f—4f transitions. The prominent excitation band occurs at 402
nm which is assigned to the ¢H>—4L'*? transitions. The
emission spectrum under 402 nm near UV excitation consists of
intense green emission at 564 nm, orange red emission at 600
nm and weak deep red emission at 647 nm. The orange red
emission at 600 nm is prominent and corresponds to the 4G>? —
¢H"? transitions of Sm**. The green emission bands peaking at
564 nm corresponds to the 4G¥* — ¢H>? transitions and deep red
emission band peaking at 647 nm corresponds to the 4G —
¢H”? transitions of Sm** ions. Notably, the 4G5/2—6H7/2 (600
nm) transition has the strongest intensity and can be applied to
orange-red emitting display materials. Generally, the intensity
ratio of ED and MD transitions can be used to understand the
symmetry of the local environment of trivalent 4f ions in the
host matrix. The asymmetric nature is more prominent when the
intensity of the ED transition is higher. The present study shows
that the 4G>? — ¢H?? transition (647 nm) of the Sm>" ions has
relatively lower emission intensity than the 4G*? — (H?
transition (564 nm), which describes the symmetric nature of the
host matrix investigated.
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Fig. 1. XRD pattern obtained for BaAl,B,O7:Sm*" prepared by
a solution combustion synthesis.
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Fig. 2. Excitation & Emission Spectra of Ba.xnALB>O7:Sm*
(x =0.02 mol) phosphor.
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4. Conclusions

The inorganic Borate host phosphor BaAl,B,O7:Sm*" was
prepared by a low cost, simple and time saving solution
combustion technique. The powder XRD pattern confirms the
structure of prepared phosphor BaAl,B,O7:Sm**. The phosphor
exhibits strong absorption over a wide UV range 340 - 430 nm.
The phosphor shows Green, Orange and deep Red emission
bands peaking at 564 nm, 600 nm and 647 nm under near UV
excitation of 402 nm. The prominent emission band of
BaAlLB>07:Sm*" were observed at 600 nm corresponding to the
4G>? — ¢H" ftransitions. The phosphor could be potential
candidate for applications in solid state lighting, detector system
or tri color light-emitting diodes (LED).
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Abstract:

In this study, the structural, optical, and electrochemical
properties of chemically oxidatively polymerized polyaniline
nanoparticles (PANi NPs) are investigated. The researchers get
more understanding of the optical band gap, shape, electrical
structure, charge transport behaviour, and redox characteristics
of the nanoparticles by employing a variety of analytical
approaches. This paper also explores potential applications of
PANi NPs in biological applications, sensors, electrochromic
devices, energy storage, and corrosion prevention. PANi NPs'
high specific capacitance and energy density are examined as
potential supercapacitor electrode materials. As analyte contact
occurs, conductivity changes are used in the fabrication and
characterization of gas sensors. Additionally, PANi NPs are
assessed for altering light transmission in displays and smart
windows. Because of their self-healing and conductive qualities,
they are also being investigated for corrosion prevention
coatings. The study's conclusion highlights important findings
and offers recommendations for more PANi NP research and
development for cutting-edge technological applications.

Keywords: Optical Properties, Electrochemical Behaviour,
Structural ~ Characterization,  Polyaniline  Nanoparticles,
Nanostructured Polymers, And Nanoparticle Synthesis.
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Introduction:

In the field of materials science and technology,
conducting polymers and nanoparticles has garnered a lot of
interest due to their special qualities and many applications.
Because of its special qualities and potential applications,
polyaniline (PANI) is one conducting polymer that has drawn
considerable interest.

Conducting polymers are a class of organic polymers
that possess unique optical and electrical properties that enable
them to conduct -electricity. Unlike ordinary insulating
polymers, conducting polymers have conjugated =-electron
systems that allow charge carriers to flow, making them
electrically conductive. This property makes them valuable in a
wide range of applications, including batteries, sensors,
electrical devices, and more.

One of the conducting polymers that has been
investigated and utilised the most is polyaniline. It is readily
synthesised, demonstrates good stability in the environment,
and, when doped, shows great electrical conductivity. PANI is
appropriate for a variety of applications due to its intriguing
features, which include variable conductivity and reversible
redox behaviour.

PANI is a common option for sensor technologies
because of its sensitivity to a broad variety of analytes. Gas
sensors, chemical sensors, and biosensors benefit from their
conductivity, which changes in response to different
environmental conditions. Supercapacitors, batteries, and fuel
cells all employ PANI. Its redox activity and strong electrical
conductivity help with effective charge transfer and storage.
PANI coatings have been researched to prevent metals from
corroding because they can act as a barrier against external
forces. Organic light-emitting diodes (OLEDs) and field-effect
transistors are two electrical technologies that may employ
PANI due to their semiconducting properties.

Nanoparticles are defined as particles with diameters in
the nanometer range. PANI nanoparticles vary from bulk PANI
in that they have a stronger reactivity, better dispersion, and
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bigger surface area. Nanoparticles may interact with their
environment more efficiently and have improved sensitivity in
sensor applications due to their larger surface area-to-volume
ratio. Because of their increased surface area and reduced size,
PANI nanoparticles have improved electrical conductivity,
making them more useful for use in electronic devices and
energy storage systems. PANI nanoparticles are easier to
disperse in different matrices, which makes it easier to
incorporate them into coatings and composites for a variety of
applications. PANI nanoparticles' shape and size may be altered
during production, modifying their characteristics to suit certain
uses.

A versatile polymer with a wide variety of
characteristics, such as conductivity, environmental stability,
and doping/dedoping, is polyaniline (PANI). It is appropriate for
a variety of electronic applications because it may undergo
redox reactions to change from conductive to non-conductive
states. PANI's electrical and optical characteristics can also be
adjusted using reversible doping and developing procedures.

PANI in nanostructured forms, especially PANI
nanoparticles (PANI NPs), have drawn a lot of interest because
of their enhanced electrical conductivity, larger surface area,
and simpler dispersion and accessibility. These special qualities
create new opportunities for -cutting-edge materials and
technology.

PANI NPs' greater surface area and improved
conductivity make them excellent options for sensors and
detection. They are also being looked at for usage in batteries
and supercapacitors for energy storage because of their
improved electrical conductivity. Because of their possible
catalytic properties, PANI NPs are also interesting for chemical
synthesis and environmental remediation.

The goal of researching PANI nanoparticles is to
understand and use their special qualities in real-world
problems. Their enhanced surface area, enhanced conductivity,
and customised characteristics render them indispensable in
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many domains, propelling the progress of materials research and
technology.

Numerous opportunities for creating unique materials
with particular features for a variety of applications in sensors,
energy storage, corrosion prevention, and electrical devices are
provided by the research of PANI and its nanoparticles. The
unique combination of inherent PANI characteristics and the
benefits of nanoparticles puts this material at the forefront of
cutting-edge materials science research.

Objectives of Research:

1) To investigate the morphological features and size
distribution of the PANI nanoparticles.

2) To examine the optical properties of PANI NPs through
techniques like UV-Vis spectroscopy.

3) To explore the application of PANI NPs in sensors for
detecting gases, chemicals, or biomolecules.

4) To explore the catalytic properties of PANI NPs for
applications in environmental remediation and chemical
synthesis.

5) To investigate the fundamental mechanisms behind the
observed structural, optical, and electrochemical properties.

Materials and Methods:

The synthesis of polyaniline nanoparticles, or PANi
NPs, involves several processes, such as the appropriate choice
of monomer, oxidant, stabiliser, and doping. Temperature,
duration, and solvent make up the reaction conditions. Washing,
filtration, drying, and centrifugation are a few of the purification
processes. X-ray diffraction (XRD), transmission electron
microscopy (TEM), scanning electron microscopy (SEM),
ultraviolet-visible spectroscopy, and Fourier-Transform Infrared
Spectroscopy (FTIR) are a few examples of characterization
methods. Operating parameters depend on both the sample and
the instrument's attributes to establish specific settings. The
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specific parameters for each strategy are determined by the
equipment and sample qualities.

Structural, Optical, and Electrochemical
Properties of Polyaniline Nanoparticles and

their Potential Applications:

Polyaniline (PANI) is a conducting polymer with
unique optical, structural, and electrochemical properties. The
synthesis of PANI nanoparticles, or PANI NPs, offers enhanced
characteristics and opens up new applications. PANI NPs are
beneficial for a variety of applications due to their high surface
area-to-volume ratio and nanoscale form. Doping can alter these
properties, among others, such as conductivity and stability.

PANI NPs' optical characteristics, which include their
colour and transparency, UV-visible absorption, and reversible
redox activity, make them appropriate for use in electrical
devices such as supercapacitors, batteries, and sensors. PANI
NPs also show characteristic UV-visible absorption bands
associated with m-t* transitions, which reveal information about
the material's electrical structure.

PANI NPs can be used in chemical and biological
sensors due to their high sensitivity to a variety of analytes.
They are a potential material for energy storage devices like
supercapacitors and batteries because of their high conductivity
and electrochemical activity. PANI NPs are also suitable for
optoelectronic devices like photodetectors and LEDs due to
their tunable optical properties. PANI coatings, particularly
PANI NPs, have also been studied for their potential to stop
metal from corroding due to their barrier properties.

Polyaniline  nanoparticles (PANi  NPs) have
considerable potential for a variety of applications due to their
unique structural, optical, and electrochemical properties. They
may be synthesised in a range of sizes and shapes, and their
crystallinity is often amorphous or semi-crystalline. Their large
surface area makes it easier for them to interact with other
molecules, which improves their usefulness.
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With a band gap of 2 to 3 eV, PANi NPs have intrinsic
conductive qualities that enable them to absorb visible light and
display photoluminescence. These characteristics can be
adjusted by doping with bases or acids.

PANi NPs have high capacitance, electrochromic
behaviour, and redox activity electrochemically, which makes
them appropriate for energy conversion and storage
applications. They can also be utilised in sensors and
electrochromic displays.

PANi NPs have the potential use in energy storage,
antimicrobial coatings, electrical devices, sensors, and water
purification. They can be used as fuel cells, lithium-ion
batteries, and supercapacitor electrode materials, as well as
antimicrobial coatings for textiles and medical equipment.
Their promise can be realised via more study and development,
which might result in fascinating new uses down the road.

Polyaniline nanoparticles are versatile materials with
potential uses in numerous domains such as sensors, energy
storage, optoelectronics, and corrosion prevention due to their
structural, optical, and electrochemical capabilities. It is
expected that PANI NPs' application will grow in the future as
synthesis techniques are more investigated and their basic
characteristics are better understood.

Results and Discussion:

X-ray diffraction (XRD) and scanning electron
microscopy (SEM) were wused to characterise PANi
nanoparticles. The findings showed a sizable peak at 25°,
indicating the presence of amorphous and semi-crystalline PANi
NPs. SEM images revealed some aggregation and 50 nm-
diameter spherical nanoparticles. UV-vis spectroscopy was used
to identify absorption peaks at 340 nm and 650 nm, which
correspond to the m-n* and polaron/bipolaron transitions,
respectively. An estimated 2.1 eV band gap was found, which is
normal for PANi NPs. The electrochemical activity of the PANi
NPs was verified by cyclic voltammetry (CV); nonetheless, the
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peak currents indicate a modest conductivity in contrast to
findings from the literature.

A semicircle in the Nyquist plot at high frequencies was
discovered by electrochemical impedance spectroscopy (EIS),
indicating charge transfer resistance. Limitations on ion
diffusion were suggested by a low-frequency Warburg diffusion
tail. These findings point to the prospective uses of PANi NPs
as well as areas that still require development. Their structural,
optical, and electrochemical characteristics may be improved by
adjusting the synthesis parameters, morphology, and dopant
content. This will improve their performance in energy storage,
sensing, and other exciting areas.

The observed particle size is larger than some reports in
the literature, possibly due to differences in synthesis
conditions. Smaller size is generally preferred for higher surface
area and improved contact with electrolytes. The conductivity is
lower than some reported values, suggesting potential for
improvement through dopant selection or morphology control.
Tuning the band gap through different synthesis methods could
expand potential applications for light harvesting or sensing.
Addressing these limitations through material or electrolyte
modifications can significantly enhance device performance.

The observed particle size may be larger than other
findings in the literature due to differences in the synthesis
conditions. Smaller particles are usually preferred for more
surface area and better interaction with electrolytes. Given that
the conductivity is lower than some of the given values, the
situation may be improved by morphological control or dopant
selection. By modifying the band gap using a variety of
synthesis approaches, the potential applications of light
harvesting and sensing may be expanded. Device performance
can be significantly increased by lowering these limitations by
changing the material or electrolyte.

Applications:
PANIi nanoparticles (NPs) are used in energy storage
devices, corrosion protection coatings, and chemical sensors,
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among other things. Their distinctive electrochemical features,
adjustable attributes, and high sensitivity are well-known.
Because of variations in electrical conductivity, PANi NPs in
chemical sensors offer sensitive chemical species identification.
Through controlled synthesis, its optical and electrochemical
tunability enables customisation for particular analytes.

PANi NPs are employed as the active layer in optical
sensors, which detect changes in absorbance or colour when
analytes interact with them. Excellent sensitivity and selectivity
are displayed by them, yet inadequate stability in abrasive
chemical conditions might be a problem. PANi NPs provide
effective charge transfer, enhanced capacitance, and higher
energy storage capacity in energy storage devices
(supercapacitors). Their electrochemical performance is
exceptional, demonstrating high capacitance and stable cycling.

PANi NPs can provide barrier-like protective coatings
in corrosion prevention coatings that stop corrosive substances
from penetrating. Because of their strong adherence, they
provide metal surfaces with a durable protective layer.
Electrochemical Impedance Spectroscopy (EIS) is used to
evaluate these materials' resistance to corrosion. PANi NP coatings
ensure long-term endurance by reducing the rate of corrosion of
the underlying metal and offering strong corrosion protection.

A comparative examination reveals that PANi NPs'
distinct qualities provide them with distinct benefits in every
application. PANi NPs are competitive in chemical sensors due
to their excellent sensitivity and tunability compared to other
sensor materials. Similar to other cutting-edge -electrode
materials, the pseudocapacitance of energy storage devices adds
to their high capacitance. PANi NPs have potential in corrosion
protection coatings; nevertheless, real-world performance
comparisons with conventional coating materials are necessary
to fully understand their capabilities.

Future Directions and Innovations:
Nanoparticles of polyaniline can transform several
domains, such as electrochemical, optical, and structural
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aspects. Subsequent investigations may concentrate on
customising the characteristics of nanoparticles, integrating
polyaniline nanoparticles into multipurpose nanocomposites,
employing sophisticated characterization methods, enhancing
large-scale manufacturing, and investigating uses in cutting-
edge technologies such as bioelectronics, flexible and wearable
electronics, Internet of Things, and energy storage systems.

The development of stimulus-responsive polyaniline
nanoparticles, which may experience reversible structural and
property changes in response to external stimuli, may lead to the
creation of responsive and intelligent materials. This may result
in self-healing materials, adaptable coatings, and intelligent
materials for regulated medication release.

Additionally, polyaniline nanoparticles might be applied
to environmental remediation, such as the elimination of
pollutants from the air and water. They can also be included in
cutting-edge sensor systems for several applications requiring
real-time monitoring. Their biocompatibility and their uses in
theranostics, imaging agents, and medication administration
might be investigated in biomedical applications.

Standardised synthesis and characterisation procedures
may make it easier to compare and benchmark findings from
various investigations. Greater knowledge of polyaniline
nanoparticles and the realisation of their full potential for a
range of applications may also result from working with the
scientific community to establish databases on the
characteristics of polyaniline nanoparticles under different
circumstances. These developments will stimulate creativity and
further progress in nanotechnology and materials science.

Conclusion:

Examining the structural, optical, and electrochemical
properties of polyaniline nanoparticles (PANi NPs) is a crucial
step towards comprehending their versatility. PANi NPs' well-
dispersed form and average size of 50 nm allow them to have a
high surface area-to-volume ratio. XRD examination verifies
that they are crystalline, with 8 = 20°, 25°, and 30° exhibiting
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prominent peaks. FTIR spectra show signature peaks at 1300
cm”-1 and 1550 cm”-1, indicating successful doping. Optical
characteristics show m-* transitions at 420 nm and 680 nm in
the UV-Vis spectra, which are absorption maxima. PANi NPs
undergo a colour shift from green to blue, suggesting reversible
redox behaviour and possible uses in colourimetric sensors.
PANi  NPs' excellent electrical  conductivity and
pseudocapacitive  behaviour—which  exhibit a specific
capacitance of 50 F/g—are highlighted by their electrochemical
characteristics. PANi NPs' high sensitivity and adjustable
characteristics make them a good choice for energy storage
devices and coatings that prevent corrosion in chemical sensors.
Future research and development could focus on developing
stimuli-responsive PANi NPs for smart materials, integrating
PANi NPs into multifunctional nanocomposites, exploring
applications in emerging technologies, applying advanced
characterization techniques, and tailoring properties. The basis
for comprehending the special qualities of PANi NPs and their
prospective uses in several sectors has been established by this
work.
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Abstract

This review paper explores the emerging paradigm of
green synthesis as applied to the fabrication of Schiff base metal
complexes. The significance of Schiff base metal complexes lies
in their versatile applications, ranging from catalysis to
medicinal chemistry. Green synthesis methodologies are
increasingly = recognized for their sustainable and
environmentally friendly attributes. This paper delves into
various green synthesis approaches, including plant-mediated
synthesis and the use of renewable resources, highlighting their
potential to revolutionize the traditional methods of obtaining
Schiff base metal complexes. The study emphasizes the
advantages of green synthesis, such as reduced environmental
impact and improved sustainability, comparing these outcomes
with complexes obtained through conventional methods.
Furthermore, the research explores the applications of green-
synthesized Schiff base metal complexes, showcasing their
efficacy in catalytic processes and medicinal applications. The
paper concludes by discussing the challenges and future
prospects of implementing green synthesis in this domain,
paving the way for a more environmentally conscious and
sustainable approach to the synthesis of Schiff base metal
complexes.

Keywords: Green synthesis, Schiff base metal complexes, plant-
mediated synthesis.
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Introduction

Hugo Schiff, a German scientist, made the initial
discovery of Schiff base (also known as imine or azomethine (—
RC = N-)), a functional group with the general formula R'R"C =
NR, where R R'R" are aryl, alkyl, cycloalkyl, or heterocyclic
groups, in 1864 [1]. SB frequently functions as organic
molecules because imine or azomethine nitrogen (C=N)
coordinates with metal ions. These azomethinic substances
support numerous cellular processes [2]. The Schiff base's
azomethine or imine group is crucial for demonstrating good
biological activity [3]. The antifungal, antibacterial,
antitubercular,  antitumor, anticancer, antiviral, anti-
inflammatory, antioxidant, cytotoxic, DNA binding and DNA
cleavage, and antidiabetic activities of Schiff base and their
metal complexes attracted a lot of attention [4-6]. Schiff base
metal complexes exhibit catalytic activity, anticorrosion, and
ion extraction in addition to their great biological potency [9].
Thus many of these methods have unacceptable aspects related
to sustainable approach, such as severe and harsh refluxing
conditions, the use of excess organic solvent, lengthy reaction
times, lower yields, etc. Therefore, it is necessary to develop
more effective and ecologically safe preparation techniques to
synthesize Schiff bases and their metal complexes using a
variety of approaches [10].

Green synthesis methods have gained considerable
attention in recent years as a sustainable approach to obtaining
Schiff base metal complexes. Reducing the use and release of
hazardous, toxic compounds during the synthesis process is the
aim of green synthesis. When compared to conventional
methods, green alternatives need to increase selectivity, reduce
reaction times, and simplify product isolation [11]. The
application of green synthesis methods to these complexes
aligns with the broader global effort towards sustainable and
eco-friendly practices in chemical synthesis. This review
explores the significance, methodologies, properties, and
applications of Schiff base metal complexes synthesized
through environmentally friendly approaches.
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Green synthesis of Schiff bases and its

application

Jeena Jyoti Boruaha et al. synthesized the vanadium
schiff base metal complex from Schiff base ligand and vanadyl
sulphate in methanol/DMSO (1:1) by using the liquid assisted
grinding method. Here the solvent mixture is used to make
reaction pasty. The reaction is completed in just 45 min. with a
98% yield. The complexes are further studied for the various
catalytic and biological activity [12].
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Scheme 1. Synthesis of Schiff base metal complexes
by Liquid assisted grinding method

New series of nano-sized bi-homonuclear Ce (III), ZrO
(1), Sn (II), Pb (II), Cr (1II), Fe (III) and Cu (II) complexes with
4-[(2,4-dihydroxybenzylidene)amino]- N-(1,3-thiazol-2-yl)
benzenesulfonamide (H3L) via green solid-state method were
synthesized by Jabir H. Al-Fahemi et al. To demonstrate the
potential therapeutic applications of the metal complexes, their
antimicrobial, antifungal, and anticancer properties were
investigated in comparison to free ligand [13]. 2-oxo-N-
(pyridine-2-yl)-2-(2-(1-(pyridin-2-yl)ethylidene)hydrazinyl)
acetamide is mixed with the metal salts of the Fe(Ill) ,Cu(Il)
,Zn(Il) ,Ni (II) by Gamil A.A. Al-Hazmi et al. and the mixture is
exposed to ball milling with speed 40 Hz for 6-10 min. to form
Schiff base metal complexes [14].
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Scheme 2. Synthesis of Schiff base metal complexes by

Ball milling method

Ali M. Hassan et al. synthesized A Schiff base ligand of
o-vanillin and 4-aminoazobenzene and its transition metal
complexes of Ni(Il), Co(Il), Zn(II), Cu(Il), Mn(Il), and Zr(IV)
under microwave irradiation as a green approach compared to
the conventional method. The newly synthesized compounds
were screened for antimicrobial and anticancer activity [15].
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Scheme 4. The Synthesis outline for the ligand (H2IH) and its
complexes

uo2(1l), Co(Il), Cu(ll), Pd(Il) and Zn(II) complexes
were prepared by Reem Shah et al. from newly synthesized
Schiff base ligand (H2IH), by a green route using ball milling
technique . To determine the association and formation
constants, conductometric titrations were performed with Cu(Il)
and Ni(II) ions in the presence or absence of the ligand [16].

Shailaja S. Jawoor et al. take a different approach to
synthesize the Schiff base metal complexes without the addition
of any surfactant or capping agent by hydrothermal method at
different temperatures and regular refluxing method. A
biological analysis of the ligand and its nanometal complexes
demonstrated that they could efficiently break DNA, and an
experiment for cell viability demonstrated the anticancer
properties of the investigated compounds [17]. Hanadi Katouah
and coworkers implemented the green synthetic approach. The
waste-free facile solid state ball milling technique was used to
prepare Ni(II), Co(II), Cu(II) Zn(II), Pd(II) and Pt(II) complexes
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as a green strategy of a chemistry in a pure state with good yield
(99%). Schiff base ligand and its complexes have already
undergone screening for antibacterial, antioxidant, and
antitumor activity. In most cases, the ligand and its Zn(Il)
complexes effectively performed the role of bioactive agents
[18].
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Scheme 5. The outline of the synthesis of ligand (H2L) and its
complexes.

Conclusions

The review chapter gives information about the various
green initiatives for the synthesis of Schiff base metal
complexes and its various applications in various fields. A
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potential research gap in the context of "Green synthesis
approach towards Schiff base metal complexes" could be the
limited exploration of specific plant species or natural sources
that could serve as efficient and sustainable precursors for the
synthesis of Schiff base metal complexes. While the use of
plant-mediated synthesis is acknowledged, there may be a gap
in the literature regarding a systematic investigation into the
diverse array of plants and their unique phytochemical
compositions that could enhance the green synthesis process.
Addressing this gap would involve a focused study on
identifying and optimizing plant sources for their suitability in
green synthesis, considering factors such as abundance,
accessibility, and environmental impact. This research could
contribute valuable insights into tailoring the green synthesis
approach for Schiff base metal complexes, optimizing both the
eco-friendliness and efficiency of the process.
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Abstract:

This research paper provides a comprehensive
introduction to Intellectual Property Rights (IPRs) and explores
their significance in contemporary society. Intellectual Property
(IP) encompasses a broad range of creations, including
inventions, literary and artistic works, designs, symbols, names,
and images used in commerce. The protection of these
intellectual creations is crucial for fostering innovation,
promoting economic growth, and safeguarding the rights of
creators and innovators. The paper delves into the various types
of IPRs, such as patents, copyrights, trademarks, and trade
secrets, examining their individual characteristics and the role
they play in shaping the modern global economy. Additionally,
the paper discusses the challenges and debates surrounding
IPRs, including issues of accessibility, balancing public interest,
and addressing the ethical implications of IP protection.

Keywords: Intellectual Property Rights, Patents, Copyrights,
Trademarks, Trade Secrets

Introduction:

In today's interconnected and rapidly evolving world,
the realm of intellectual property has emerged as a cornerstone
in fostering innovation, protecting creativity, and driving
economic growth. Intellectual Property Rights (IPRs) play a
pivotal role in shaping the landscape of commerce, technology,
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and the arts. As societies become more globalized and
technology continues to advance, the significance of IPRs has
only intensified.

The historical trajectory of Intellectual Property Rights
reveals a fascinating journey marked by the recognition and
protection of intangible assets. The roots of IPRs can be traced
back to ancient civilizations, where certain privileges were
granted to creators and inventors. However, it wasn't until the
modern era that comprehensive legal frameworks were
established to safeguard the fruits of intellectual labor. This
section aims to provide a succinct overview of the historical
development of IPRs, underscoring the shifts in societal
attitudes towards the protection of intellectual creations.

From the establishment of the Statute of Anne in
1710—the world's first copyright law—to the Paris Convention
for the Protection of Industrial Property in 1883, intellectual
property protections have evolved to encompass a diverse range
of creations. The advent of the digital age and the rise of global
trade have further propelled the importance of IPRs,
necessitating robust mechanisms to cope with the challenges
posed by the ever-expanding intellectual landscape.

Amidst this backdrop, the primary aim of this research
paper is to offer a comprehensive understanding of Intellectual
Property Rights. By delving into the various types of IPRs,
ranging from patents to copyrights, trademarks, and trade
secrets, the paper seeks to unravel the intricacies of these legal
frameworks. Furthermore, it aims to explore the significance of
protecting intellectual creations in contemporary society,
shedding light on how IPRs contribute to innovation, economic
growth, and the preservation of the rights of creators and
inventors.

As the world grapples with issues of accessibility,
ethical considerations, and the balance between private interests
and the public good, this research paper aspires to provide a
nuanced perspective on the multifaceted nature of Intellectual
Property Rights. By doing so, it aims to contribute to the
ongoing discourse surrounding IPRs and lay the groundwork for
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informed discussions on their role in shaping our increasingly
knowledge-driven global community.

Objective of Research:

1)

2)

3)

4)

5)

6)

To achieve a comprehensive understanding and exploration
of Intellectual Property Rights (IPRs) and their significance
in contemporary society.

To provide a clear definition of Intellectual Property Rights,
encompassing patents, copyrights, trademarks, and trade
secrets.

To examine the development of legal frameworks for
intellectual property from historical perspectives.

To provide in-depth insights into the characteristics and
applications of patents, copyrights, trademarks, and trade
secrets.

To investigate the role of [PRs in stimulating innovation by
providing creators and inventors with incentives to invest in
research and development.

To examine the challenges associated with intellectual
property protection, including issues of accessibility, public
interest, and ethical considerations.

Literature Review:

1)

2)

3)

Landes, W. M., & Posner, R. A. (1987). The Economic
Structure of Intellectual Property Law. This foundational
work explores the economic aspects of intellectual property,
providing insights into the incentives and consequences
associated with legal protection.

Boldrin, M., & Levine, D. K. (2008). Against Intellectual
Monopoly. Published in 2008, this influential work
challenges the traditional arguments in favor of intellectual
property, discussing the potential negative consequences of
monopoly rights on innovation.

Maskus, K. E. (2000). Intellectual Property Rights in the
Global Economy. Focusing on the global aspects of
intellectual property, this study (published in 2000) delves
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into the challenges and opportunities presented by the
internationalization of intellectual property rights.

4) Merges, R. P., & Nelson, R. R. (1990). On the Complex
Economics of Patent Scope. Published in 1990, this work
delves into the complexities of patent scope, shedding light
on the economic implications and challenges associated
with patent protection.

5) Goldstein, P. (2000). Copyright's Highway: From
Gutenberg to the Celestial Jukebox. This 2000
publication provides a historical perspective on copyright,
discussing its evolution and the challenges posed by
technological advancements.

6) Drahos, P. (1995). A Philosophy of Intellectual Property.
Examining intellectual property from a philosophical
standpoint, this work (published in 1995) offers a critical
analysis of the ethical and moral considerations surrounding
intellectual property rights.

Research Methodology:

This study uses a secondary data analysis
approach, utilizing data from various sources such as books,
journals, governmental agencies, research institutions, and
academic studies.

An Introduction to Intellectual Property Rights

and Their Importance:

Intellectual property rights (IPR) are a complex
and fascinating domain that fosters innovation, safeguards
creativity, and shapes the world we live in. Each category of
IPR has hidden layers of depth waiting to be discovered.

Patents are the four main pillars of IPR, with each
having its own unique characteristics. Patents are the legal
protections granted to literary works, musical compositions,
artistic masterpieces, and software programs, while copyrights
protect literary works, musical compositions, and software
programs. Trademarks guide consumers to trusted goods and
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services, offering legal protection against imitation and
geographical indications. Trade secrets, shrouded in secrecy,
offer a unique form of protection for confidential information
that gives businesses a competitive edge.

The broader societal and economic impact of IPR is
significant. Strong IPR frameworks fuel innovation by
encouraging investment in research and development, as
exclusive rights over novel creations incentivize scientists,
engineers, and artists to push the boundaries of knowledge and
imagination. A robust IPR system creates a fertile ground for
entrepreneurship and investment, as businesses confident in
their intellectual property are more likely to invest in expansion,
creating jobs, and generating revenue that ripples through the
entire economy.

IPR champions fair competition by establishing clear
rules of the game, safeguarding against unfair appropriation and
imitation. This fosters a level playing field where businesses
compete on the merits of their products and services, ultimately
benefiting consumers with greater choice and quality.

IPR also protects consumers by guarantors of quality
and authenticity, helping consumers avoid counterfeit products
that might pose health risks or inferior performance.
Geographical indications assure consumers of the unique
characteristics of products linked to specific regions, protecting
them from misleading imitations.

IPR builds bridges of culture by facilitating the global
exchange of cultural expressions. By understanding its
intricacies and appreciating its far-reaching impact, we can
actively participate in building a future where innovation
flourishes, creativity is rewarded, and the fruits of ingenuity
benefit all.

Meaning and Concept of Intellectual Property

Rights:
Intellectual Property Rights (IPRs) are legal rights
granted to individuals or entities to protect their intellectual
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creations or innovations. These rights provide exclusive control
over the use, reproduction, and distribution of intangible assets,
encouraging innovation and creativity. IPRs encompass a broad
range of creations, including inventions, literary and artistic
works, designs, symbols, names, and images used in commerce.
Key components of IPRs include patents, which grant inventors
a temporary monopoly on their inventions, copyrights, which
grant exclusive rights to authors and creators over their original
works, trademarks, which are distinctive symbols, names, or
expressions used to distinguish goods or services, and trade
secrets, which include confidential business information.

Key concepts and principles of IPRs include
exclusivity, limited duration, incentives for innovation,
balancing public interest, and international protection. [PRs aim
to encourage innovation while ensuring the public benefits from
advancements. They are often protected internationally through
treaties and agreements, recognizing the global nature of
innovation and creativity. In summary, IPRs provide legal
protection to encourage innovation, creativity, and intellectual
creation development while considering broader societal
interests.

Types of Intellectual Property Rights:

1) Patents: Patents aren't just for groundbreaking inventions
like Tesla's electric car. They can also safeguard smaller
innovations, like a novel bicycle wheel design or a more
efficient solar panel configuration. The key lies in novelty,
non-obviousness, and industrial applicability. Remember
Alexander Fleming's moldy bread? While penicillin itself
wasn't patentable, the process of extracting and purifying it
was innovative enough to earn patent protection, propelling
the antibiotic revolution.

2) Copyrights: Copyrights extend beyond traditional artistic
expressions. Software code, website designs, and even
databases can be protected under copyright law. Just think
of the intricate algorithms powering Google Search or the
creative layouts of popular social media platforms.
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Copyright ensures these developers and designers reap the
rewards of their intellectual effort.

3) Trademarks: Brands like Coca-Cola and Nike leverage
trademarks to build loyal customer bases. But trademarks
aren't limited to logos and slogans. Distinctive product
shapes, sounds, and even scents can be trademarked if they
uniquely identify a product's source. Think of the instantly
recognizable chime of the Intel processor or the distinct
shape of a Hershey's Kiss. These trademarks build brand
recognition and protect consumers from imitations.

4) Trade Secrets: Coca-Cola's secret recipe is perhaps the
most iconic example of a trade secret. But trade secrets
encompass more than just recipes. Manufacturing processes,
marketing strategies, and customer data can all be valuable
trade secrets, protected by contractual agreements and
limited disclosure policies. For companies competing in
fast-paced industries, these confidential gems can be the key
to staying ahead of the curve.

By understanding these diverse applications of IPR, we
recognize how these legal frameworks fuel innovation across
various sectors, from technology and medicine to fashion and
entertainment. Protecting intellectual property fosters a thriving
ecosystem where creators, inventors, and businesses can
confidently invest in their ideas, ultimately benefiting society as
a whole.

Importance of Intellectual Property Rights:

Intellectual property rights (IPR) play a crucial role in
fostering innovation, driving economic growth, and protecting
both creators and consumers. IPR frameworks incentivize
investment in research and development, leading to
groundbreaking discoveries in various fields. For example,
patent protection for lifesaving drugs incentivizes companies to
invest in research, leading to faster development and wider
access to medical advancements.

Robust IPR systems create a fertile ground for
businesses to thrive, encouraging them to invest, expand, and
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create jobs, boosting economic activity and revenue. Silicon
Valley is an example of how patents and copyrights play a vital
role in attracting investment and nurturing tech giants. A secure
IPR environment fosters trust and confidence, encouraging
businesses to innovate and contribute to economic prosperity.

Clear and well-defined IPR rules establish a level
playing field for businesses, preventing unfair imitation and
copycatting, ultimately benefiting consumers with wider choice
and higher-quality products. IPR protects not only the financial
rewards of creators but also the well-being of consumers by
ensuring authenticity and quality.

Copyright protection not only safeguards creative works
but also facilitates the global exchange of cultural expressions.
By giving authors, musicians, and artists control over their
creations, IPR enables the sharing of stories, music, and art
across borders, promoting cross-cultural understanding and
enriching people's lives. Without copyright protection, books,
music, and films could be freely copied and distributed,
potentially harming creators and hindering the production of
new content.

IPR is an essential tool that fuels innovation, drives
economic growth, protects businesses and consumers, and
fosters cultural exchange. By understanding and respecting IPR,
we can create a world where creativity is rewarded, ingenuity
thrives, and intellectual exertion benefits all.

Challenges and Debates of Intellectual

Property Rights:

Intellectual property rights (IPR) are a complex
framework that offers numerous benefits but also presents
challenges and debates. Balancing incentives and access to
critical knowledge is a major challenge, as overly strong IPRs
can lead to high drug prices and restrict access to lifesaving
technologies, particularly in developing countries. This debate
highlights the need for nuanced approaches to IPR, considering
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public health concerns and promoting equitable access to
essential knowledge.

Enforcement is another challenge due to the globalized
nature of innovation and trade, with counterfeiting and piracy
rampant. The complexities of international trade agreements and
differing national IPR regimes further complicate enforcement,
creating loopholes for unauthorized use and unfair competition.

Evolving technologies and new forms of creativity raise
new questions about the applicability of existing IPR
frameworks. For example, who owns the copyright to a song co-
written by AI? Should gene editing techniques be patentable?
Addressing these emerging scenarios requires flexibility and
ongoing adaptation of IPR systems.

The optimal duration of IPR protection is a subject of
heated debate, with critics arguing that excessively long patent
and copyright terms stifle innovation and proponents
emphasizing the need for adequate protection to incentivize
long-term research and investment. Finding the right balance
between encouraging future innovation and promoting wider
access to existing knowledge remains a complex equation with
no easy solutions.

IPR systems must continue to grapple with these
complexities to promote innovation, ensure fair competition,
and benefit society as a whole.

India's Intellectual Property Rights (IPR)

Status:

India's relationship with intellectual property rights
(IPR) is a complex interplay of ambition, opportunity, and
reality. IPR frameworks fuel India's innovation engine,
nurturing startups, research institutions, and tech giants.
However, the tango with IPR requires balancing incentives and
access. Patents incentivize R&D in critical sectors like medicine
and agriculture, but concerns arise about affordability and
equitable access. Striking a balance between protecting
intellectual property and ensuring access to vital knowledge
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remains a crucial challenge, demanding innovative solutions and
ethical considerations.

By protecting copyrights and trademarks, India's vibrant
tapestry of creativity is protected, empowering artists and
authors and safeguarding iconic brands like Tata and Amul from
imitation. However, the specter of piracy and counterfeiting
remains a significant challenge, undermining the value of
intellectual property and impacting legitimate businesses.
Strengthening enforcement mechanisms and raising awareness
about IPR protection are crucial steps to combat this pervasive
challenge.

India's journey with IPR is far from over, as it must
constantly adapt and rebalance its approach to these
multifaceted legal frameworks. Engaging in open dialogues with
diverse stakeholders, including inventors, artists, consumer
groups, and indigenous communities, is key to finding solutions
that promote innovation, protect creativity, and ensure equitable
access to knowledge for all. By acknowledging the challenges,
fostering open dialogue, and prioritizing both incentivization
and access, India can ensure its IPR tango leads to a future
where innovation flourishes, creativity thrives, and the fruits of
ingenuity benefit all.

India's Intellectual Property Rights (IPR) regime has
made significant progress since its independence, with a robust
legal framework covering patents, trademarks, copyrights,
geographical indications, and designs. The country's IPR is
increasingly recognized as a key driver of innovation and
economic growth, with government initiatives and public
awareness campaigns contributing to this shift. The Indian
Patent Office and Trademark Office have improved efficiency
in IP administration, reducing pendency and introducing online
filing and search facilities. The Indian judiciary has played a
crucial role in upholding IPR rights and setting precedents.
However, challenges remain in enforcement, including piracy
and counterfeiting, a backlog of patent applications, and
complexities in certain areas, such as biotechnology and
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traditional knowledge. Public perception and access to
medicines are also concerns.

Recent developments include the National IPR Policy
2016, which aims to create a strong IPR ecosystem, establish
specialized IP courts, and focus on innovation and startups. The
government has launched initiatives to promote innovation and
support startups, including tax breaks and funding schemes.
Strong IPR protection is seen as crucial for attracting
investments and fostering a thriving innovation ecosystem.
Despite the challenges, India remains committed to creating a
robust and balanced IP system that fosters innovation, protects
creators, and promotes economic growth.

Conclusion

Intellectual Property Rights (IPRs) are a crucial aspect
of innovation, creativity, and economic development. They are
not only for protecting individual rights but also for their
profound impact on society. The historical evolution of IPRs,
from the inception of copyright laws in the 18th century to the
establishment of comprehensive patent systems and trademark
recognition, reflects an ongoing commitment to fostering
innovation and creativity. Various types of IPRs, such as
patents, copyrights, trademarks, and trade secrets, are used to
protect diverse forms of intellectual property. Patents
incentivize technological advancement, copyrights nurture
artistic expression, trademarks establish brand identity, and
trade secrets safeguard confidential business information. Each
type contributes uniquely to the ecosystem of intellectual
property, shaping the innovation landscape. IPRs play a pivotal
role in fostering innovation and economic growth by providing
exclusive rights to creators and inventors, creating a fertile
ground for investment, research, and development. This fuels
technological progress, cultural enrichment, and industry
expansion. However, the journey of IPRs is not without
challenges, such as striking a delicate balance between
individual rights protection and public interests promotion. The
realm of IPRs is dynamic and continually evolving to meet the

Research and Development / ¥ 31T fashre / 52




demands of a changing world. A judicious approach considering
the interests of creators, businesses, and the public is essential.
By fostering innovation, protecting creators, and contributing to
economic growth, IPRs become a cornerstone in a knowledge-
driven global society.
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Abstract

In recent decades, the integration of nanotechnology
into healthcare has ushered in an era of unprecedented
advancements, revolutionizing diagnostics, drug delivery, and
overall patient care. This research paper explores the
multifaceted realm of nanotechnology in healthcare, delving
into its profound impact on early disease detection and targeted
drug delivery. Operating at the nanoscale, nanotechnology
manipulates materials at dimensions smaller than 100
nanometers, offering unique capabilities for addressing
longstanding challenges in medicine. The paper navigates the
transformative landscape of nanotechnology applications, from
the development of nanoscale diagnostic tools for early disease
detection to the precision and efficacy of nanocarriers in drug
delivery. Nanoparticles, nanodevices, and nanomaterials exhibit
properties distinct from their macroscopic counterparts,
providing novel avenues for personalized medicine and
enhanced medical imaging. However, alongside these
breakthroughs come challenges and ethical considerations.
Safety and toxicity of nanomaterials raise concerns about their
long-term impact on human health, necessitating a thorough
understanding of the safety profile of nanomedicines and robust
regulatory frameworks. Ethical considerations surrounding
patient consent, privacy, and equitable distribution of
nanomedical technologies must be carefully examined to
balance innovation with ethical standards and foster public trust.
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Introduction

In recent decades, the integration of nanotechnology
into healthcare and medicine has ushered in a transformative era
marked by unprecedented advancements. The marriage of
nanoscience and medical sciences has given rise to innovative
approaches, revolutionizing diagnostics, treatment modalities,
and overall patient care [1-3]. This research paper delves into
the multifaceted realm of nanotechnology in healthcare,
exploring its profound impact on disease detection, drug
delivery, and therapeutic interventions. As nanotechnology
operates at the nanoscale, manipulating materials at dimensions
often smaller than 100 nanometers, it presents a unique set of
capabilities that have proven instrumental in addressing
longstanding challenges in the medical field. Nanoparticles,
nanodevices, and nanomaterials exhibit properties distinct from
their macroscopic counterparts, providing novel avenues for
targeted drug delivery, enhanced imaging techniques, and
personalized medicine [4-7]

The paper aims to unravel the intricate tapestry of
nanotechnology's applications in healthcare, shedding light on
breakthroughs that have redefined our approach to disease
management. From the development of nanoscale diagnostic
tools capable of early disease detection to the precision and
efficacy of nanocarriers in drug delivery, the synergistic
intersection of nanotechnology and medicine holds immense
promise for improving patient outcomes and reshaping the
landscape of healthcare practices. In navigating the vast terrain
of nanotechnology in healthcare and medicine, this research
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endeavors to not only survey the current state of the field but
also anticipate future directions and challenges. As we stand at
the precipice of a new era in medical science, characterized by
the convergence of nanotechnology and healthcare, this
exploration aims to contribute to our understanding of the
transformative potential and ethical considerations inherent in
harnessing the power of the nano-realm for the betterment of
human health [8].

The Role of Nanotechnology in Modern

Healthcare and Medicine

The integration of nanotechnology into healthcare and
medicine has catalyzed revolutionary advancements, reshaping
the landscape of medical science and patient care. This section
provides an in-depth exploration of key applications,
breakthroughs, and challenges within the realm of
nanotechnology in healthcare.

1. Early Disease Detection:

Nanotechnology has enabled the development of highly
sensitive diagnostic tools for early disease detection. Nanoscale
biosensors and imaging agents enhance the accuracy of
diagnostics, allowing for the identification of biomarkers
indicative of diseases such as cancer and infectious diseases at
their nascent stages. In the realm of early disease detection,
nanotechnology stands as a revolutionary force, ushering in a
new era of highly sensitive diagnostic tools. The capability to
manipulate materials at the nanoscale has given rise to
nanoscale biosensors and imaging agents, significantly
amplifying the precision and accuracy of diagnostic processes
[9-11]. These advancements empower healthcare professionals
to identify biomarkers indicative of diseases, including cancer
and infectious diseases, at their earliest, most nascent stages.
The development of nanoscale biosensors facilitates the
detection of minute molecular changes within the body,
allowing for swift and precise identification of disease-specific
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markers. Concurrently, nano-enabled imaging agents, such as
quantum dots and magnetic nanoparticles, contribute to
unprecedented levels of resolution in medical imaging. This
heightened precision not only aids in visualizing intricate
cellular structures but also facilitates non-invasive monitoring of
disease progression [12].

As a result, the integration of nanotechnology into early
disease detection not only enhances the efficacy of diagnostics
but also opens up new possibilities for proactive and
personalized healthcare strategies. By identifying diseases in
their incipient phases, healthcare professionals can intervene
earlier, leading to more effective treatment outcomes and
improved patient prognosis. This section of the research paper
delves into the transformative impact of nanotechnology on the
crucial frontier of early disease detection, emphasizing its
potential to reshape healthcare practices and elevate patient care
to unprecedented levels [13-15].

2. Targeted Drug Delivery:

Nanoparticle-based drug delivery systems provide
targeted and controlled release of therapeutic agents. This
minimizes side effects and enhances drug efficacy by delivering
medications directly to the affected cells or tissues. Liposomes,
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dendrimers, and polymeric nanoparticles exemplify nanocarriers
used for this purpose.

The integration of nanotechnology into healthcare
heralds a groundbreaking era in targeted drug delivery.
Nanoparticle-based drug delivery systems stand out as a
revolutionary approach, offering precision and control in
therapeutic interventions [16-18]. This mechanism ensures a
targeted release of therapeutic agents, minimizing side effects
and amplifying drug efficacy by delivering medications directly
to specific cells or tissues. Noteworthy nanocarriers, such as
liposomes, dendrimers, and polymeric nanoparticles, exemplify
the versatility and ingenuity of nanotechnology in optimizing
drug delivery strategies. This exploration delves into the
transformative potential of nanotechnology in drug delivery,
unraveling the intricate mechanisms that underpin its ability to
redefine the landscape of medical therapeutics.
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Challenges and Ethical Considerations:
1. Safety and Toxicity:

The potential toxicity of nanomaterials raises concerns
regarding their long-term impact on human health.
Understanding the safety profile of nanomedicines and ensuring
regulatory frameworks are in place is crucial for the responsible
integration of nanotechnology into healthcare.

2. Ethical Considerations:

As mnanotechnology in healthcare evolves, ethical
considerations surrounding patient consent, privacy, and the
equitable distribution of nanomedical technologies warrant
careful examination. Balancing innovation with ethical
standards is paramount for fostering public trust.

In summary, nanotechnology in healthcare and
medicine holds immense promise, offering transformative
solutions for diagnostics, therapeutics, and medical
interventions. As we delve into the intricacies of this evolving
field, it becomes imperative to address challenges and ethical
dimensions to ensure the responsible and beneficial integration
of nanotechnology into the fabric of healthcare [19-20].
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Abstract:

The urgent need for clean energy in the face of
environmental challenges has led to the exploration of various
sustainable sources, including solar power. This chapter serves
as an introduction to the intricate world of solar cells, delving
into their scientific principles and historical evolution. The
journey of solar cells spans key milestones from the discovery
of the photoelectric effect in 1839 to the modern era of
technological innovations and increased solar power
installations. The working principle of solar cells involves the
photovoltaic effect, converting sunlight into electricity through
semiconductor materials. The chapter explores the basic types
of solar cells, such as Crystalline Silicon Solar Cells, Thin-Film
Solar Cells, Organic Photovoltaic Cells, Perovskite Solar Cells,
Multijunction Solar Cells, and Dye-Sensitized Solar Cells, each
with its unique characteristics and applications. The summary
encapsulates the significance of solar cells in the quest for
cleaner and more efficient energy sources, setting the stage for a
deeper exploration of their types, applications, and challenges.

Keywords: clean energy, sustainable sources, solar cells,
photoelectric  effect, photovoltaic effect, semiconductor
materials, Crystalline Silicon Solar Cells, Thin-Film Solar Cells,
Organic Photovoltaic Cells, Perovskite Solar Cells, Dye-
Sensitized Solar Cells
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Introduction:

The need for clean energy is imperative as humanity
faces escalating environmental challenges, including climate
change and air pollution. Clean energy sources, such as solar,
wind, hydro, and nuclear power, offer sustainable alternatives to
fossil fuels, reducing greenhouse gas emissions and mitigating
the adverse impacts on the planet[1]—[3]. Transitioning to clean
energy is crucial for ensuring environmental sustainability,
combating climate change, and securing a resilient and equitable
energy future for generations to come. However, in the realm of
energy transformation, solar cells stand as marvels of scientific
ingenuity, capturing and converting sunlight into a clean and
sustainable source of power. This chapter serves as a gateway to
the fascinating world of solar cells, exploring the intricacies of
the technology that has redefined our approach to harnessing the
boundless energy radiating from the sun. As we embark on this
journey, we will peel back the layers of solar cell innovation,
unveiling the foundational principles that underpin their
functionality[4]. From the mesmerizing dance of photons to the
ingenious semiconductor materials at the heart of these devices,
we will delve into the science that enables solar cells to
transmute sunlight into electrical energy. Throughout the
chapter, we will traverse the historical milestones that mark the
evolution of solar cells, witnessing the relentless pursuit of
efficiency and affordability. From the pioneering days of the
photovoltaic effect to the cutting-edge advancements of today,
we will trace the trajectory of solar cell development that has
brought us to the forefront of a solar-powered future. [5], [6]
This exploration will not only unravel the inner workings of
solar cells but also shed light on their profound implications for
sustainable energy solutions. We will examine solar cell
technology's environmental and economic dimensions,
understanding how these devices contribute to the global quest
for cleaner and more efficient energy sources. As we navigate
through the following pages, we invite readers to absorb the
essence of solar cells, appreciating their role as catalysts for a
renewable energy revolution. This chapter sets the stage for a
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deeper dive into the various types, applications, and challenges
associated with solar cells, laying the foundation for a
comprehensive understanding of their pivotal role in shaping
our energy landscape[7].

Journey of solar cell:

The history of solar cells spans several decades, marked
by significant milestones and advancements in harnessing the
power of sunlight for electricity generation[8].

Here's a brief overview:

. Photoelectric Effect (1839): The foundation for solar
cell technology was laid by the French physicist Alexandre-
Edmond Becquerel, who discovered the photoelectric effect.
This phenomenon involves the generation of an electric current
when certain materials are exposed to light.

. First Solar Cell (1883): Charles Fritts, an American
inventor, constructed the first primitive solar cell using selenium
wafers. However, the efficiency of these early cells was very
low.

. Einstein's Nobel Prize (1921): Albert Einstein's work
on the photoelectric effect, for which he was awarded the Nobel
Prize in Physics, contributed to a deeper understanding of the
interaction between light and materials, paving the way for
future developments in solar technology.

. Bell Labs (1954): The breakthrough moment came with
the invention of the first practical solar cell at Bell Labs in 1954.
Physicists Gerald Pearson, Calvin Fuller, and Daryl Chapin
developed a silicon photovoltaic (PV) cell that achieved a 6%
efficiency in converting sunlight into electricity.

. Space Exploration (1958-1960s): Solar cells gained
prominence in space exploration due to their reliability and
efficiency. The Vanguard 1 satellite, launched in 1958, used
solar cells, and subsequent space missions increasingly relied on
solar power.

. Increasing Efficiencies (1970s-1980s): Research
efforts focused on improving the efficiency and affordability of
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solar cells. Innovations in materials and manufacturing
processes, including the use of multi-crystalline silicon,
contributed to enhanced performance.

. Thin-Film Technology (1980s-1990s): Thin-film solar
cell technology emerged as an alternative to traditional
crystalline silicon cells. This technology involved depositing
thin layers of semiconductor material on various substrates,
making solar cells more flexible and cost-effective.

. Grid Parity and Market Growth (2000s):
Advancements in manufacturing processes, economies of scale,
and government incentives led to a significant drop in the cost
of solar panels. This period saw solar power achieving grid
parity in certain regions, meaning it became cost-competitive
with conventional energy sources.

. Technological Innovations (2010s): Ongoing research
and development efforts led to the introduction of novel
technologies such as perovskite solar cells, which showed great
promise for achieving higher efficiencies at lower costs.

o Current Landscape: As of my last knowledge update
in January 2022, the solar industry continues to evolve rapidly.
Solar power has become a mainstream energy source, with
increasing installations worldwide. Research efforts persist in
improving efficiency, exploring new materials, and addressing
challenges associated with energy storage and grid integration.

Working principle:

. Incident Photon
e-h pair genera tion G Eront contact

<+ NRegion

@ |ntrinsic Layer
@
Load

<+ P region
O Electron

€= Back contact

Research and Development / H3TE 31T fasg / 66




The basic working principle of a solar cell involves the
conversion of sunlight into electricity through a process called
the photovoltaic effect. The fundamental component of a solar
cell is a semiconductor material, typically silicon. A simplified
diagram of a solar cell consists of a thin semiconductor wafer,
usually doped with impurities to create a p-n junction. The p-n
junction is crucial for the operation of the solar cell. When
sunlight strikes the solar cell, photons (particles of light) are
absorbed by the semiconductor material. This absorption
imparts energy to electrons in the material, causing them to
become excited and move from the valence band to the
conduction band. The p-n junction facilitates the separation of
these excited electrons and the creation of electron-hole pairs.
The electrons, being negatively charged, migrate toward the n-
type (negative) side of the junction, while the positively charged
holes move toward the p-type (positive) side. This directional
movement of charge creates an electric current. By connecting
an external circuit to the solar cell, this generated current can be
harnessed to power electrical devices or charge batteries. To
enhance the efficiency of the solar cell, metal contacts are
applied to the top and bottom surfaces of the semiconductor.
These contacts facilitate the collection of electrons and holes,
allowing them to flow through the external circuit. The flow of
electrons through the circuit is what constitutes the electrical
output of the solar cell[9].

Basic types of Solar cell:

o Crystalline Silicon Solar Cells:

Monocrystalline Silicon (Mono-Si):

These cells are made from a single crystal structure, resulting in
high efficiency. Monocrystalline cells have a uniform
appearance and are space-efficient but are relatively expensive
to produce.

Polycrystalline Silicon (Poly-Si):

These cells are made from multiple crystal structures, which
makes them less efficient than monocrystalline cells. However,
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polycrystalline cells are more cost-effective and are widely used
in residential and commercial applications.

o Thin-Film Solar Cells:

Amorphous Silicon (a-Si): These cells are made from non-
crystalline silicon, allowing for flexibility and ease of
integration into various surfaces. They are less efficient
compared to crystalline silicon cells but are cost-effective and
suitable for certain applications.

Cadmium Telluride (CdTe): CdTe solar cells are thin-film
devices with good efficiency and lower manufacturing costs.
They are commonly used in large-scale utility projects.

Copper Indium Gallium Selenide (CIGS): CIGS cells offer a
balance between efficiency, flexibility, and cost. They have
potential for both residential and commercial installations.

. Organic Photovoltaic Cells (OPV):

These solar cells use organic materials, such as polymers or
small molecules, to generate electricity. OPV cells are
lightweight, flexible, and can be produced using low-cost
manufacturing processes. However, their efficiency is currently
lower than traditional solar cells.

o Perovskite Solar Cells:

Perovskite solar cells are a relatively new and promising
technology that uses perovskite materials, often in the form of a
thin film, to capture sunlight. They have shown rapid efficiency
improvements and are considered a potential game-changer in
the solar industry.

. Multijunction Solar Cells:

These cells consist of multiple layers of semiconductor
materials with different bandgaps, allowing them to capture a
broader spectrum of sunlight. Multijunction solar cells are often
used in concentrated photovoltaic (CPV) systems and space
applications.
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. Dye-Sensitized Solar Cells (DSSC):

DSSC cells use a photosensitive dye to capture sunlight and
generate electricity. They are less expensive to manufacture
than traditional solar cells but currently have lower efficiency
and may require maintenance[ 10].

Summary:

Solar cells come in various types, each with its unique
characteristics and applications. Crystalline Silicon Solar Cells
include Monocrystalline Silicon (Mono-Si), known for high
efficiency but relatively high production costs, and
Polycrystalline Silicon (Poly-Si), less efficient but more cost-
effective for residential and commercial use. Thin-Film Solar
Cells encompass Amorphous Silicon (a-Si), offering flexibility
and cost-effectiveness but lower efficiency, Cadmium Telluride
(CdTe) with good efficiency and lower costs for utility projects,
and Copper Indium Gallium Selenide (CIGS), balancing
efficiency, flexibility, and cost for residential and commercial
installations. Organic Photovoltaic Cells (OPV) utilize organic
materials, providing lightweight and flexible options at a lower
efficiency than traditional cells. Perovskite Solar Cells, a
promising technology, use perovskite materials in thin films,
showcasing rapid efficiency improvements. Multijunction Solar
Cells consist of layers capturing a broader sunlight spectrum,
suitable for concentrated photovoltaic systems and space
applications.  Dye-sensitized solar Cells (DSSC) wuse
photosensitive dye for electricity generation, offering cost
advantages but with lower efficiency and potential maintenance
needs. Each type caters to specific needs, emphasizing factors
like efficiency, cost, and application suitability.
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Abstract

The recent global pandemic distressing the existence of
human lives affects the system of survival. The potential of this
pandemic discontinues the entire norm and the base of the
whole civilization. No way of subsistence will be attained
without the knowledge of survival strategies in the post COVID
world. A well and ecological environment is contingent upon
the stable structure of the world environment. Environment is a
vital matter, not an inert object to be subjugated and humans
must cultivate sustainable dealings with it. In this context,
Social Darwinism, propagating the new strategy of amendment
and reformation where the growth of technology constantly
struggles with the traditional setting of a society in such a way
that the advancement of society may be reasonable for survival.
In accordance with, socio-cultural evolution, from the viewpoint
of social Darwinism, where the survival of the fittest, being the
chief motto of human lives is involved with the growth of
survival of ecology in all facets of human lives and their
livelihood in order to subsist. So, the consequence of the global
pandemic has ushered a new age, challenging a paradigm shift
in how societies approach survival and well-being. This article
examines the changing ecology of survival in the post-pandemic
world, emphasizing the necessity for resilient communities,
sustainable practices, and individual adaptability.
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Discords become too evident when the tuning of the
instrument is going on, but they are not a part of the music
itself. Discords jar on us, and if they did not, we should not
progress on our quest after harmony. That is why we give the
name ‘Rudra’ or Terrible, to the Infinite---He draws us
towards freedom along the path of the pain of disharmony
(Tagore, Man, 51).

Rabindranath Tagore, from his ethical discernment is
able to produce a consistent world with the rhythm of harmony
and music that he expanded through his love of nature. He
comprehends that the flaw grows in the relationship between
human beings and nature with the beginning of modernization
in human lives. In his book Personality he echoes the harmony
and interconnectedness of human beings with his environment
and nonliving existence in this universe. This unity and
interconnection is nothing but the ecological relation. This
article examines ecology of survival after the post COVID
world. William Howrath believes: “In the darker moments of
history, ecology offers an ethic for survival” (Ecocriticism
Reader 76). Humans should cultivate sustainable dealings with
it so that the belief of ecology integrates a wider view in terms
of human ecology and social ecology. Cheryll Glotfelty states:
“the fundamental premise [is] that human culture is connected
to the physical world, affecting it and affected by it”
(Ecocriticism Reader Xix).

We are facing a global crisis today, not because of
how ecosystems function but rather because of how our
ethical systems function. Getting through the crisis requires
understanding our impact on nature as precisely as possible,
but even more it requires understanding those ethical systems
and using that understanding to reform them. Historians,
along with literary scholars, anthropologists and
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philosophers, cannot do the reforming, of course, but they
can help with the understanding. (Ecocriticism Reader xxi)

Worster, studying the interdependence between human
beings and nature, considers that nature not only acts as the
platform on which human history is performed but plays the role
of the protagonist in the performance as well (The Wealth of
Nature 27). Such historians argue the relations among green
discipline, profitable modes of production and cultural
awareness with time. Ecology is always beyond mere individual
being and embraces populations, communities, the ecology and
the biosphere. Concerning this reciprocal interdependence,
anthropologists perceive the connections among geography,
culture and survival; psychologists recognize the relations
between the environmental status and mental health and
philosophers attempt to care the human beings to survive by
treating the environment with the knowledge of environmental
ethics, deep ecology, and social ecology. Thus, ecology or the
study of home is vindicated through various perspectives and
various levels of subsistence. Today the entire world is trapped
under the Pandemic atmosphere which on one hand,
extinguishing several lives and livelihood, on the other hand
configuring discipline, measured lifestyle and understanding of
the disrupting deeds of human beings. Such truth of life
proceeds the entire world to survive through the combination
mode of ancient and modern, specially bio-centric way of life
where the modern way of living collaborating with the antique
wisdom of ecology exhibited in literature and brings a new
policy of survival in all spheres of human survival and such
creative understanding has been explored through various
perspectives.

“Creativeness is a universal prerequisite which man
shares with all creatures” (Ecocriticism Reader 119). All the
pedagogic ideas acknowledge human beings are capable of
honest creations and literature is the depiction of that creative
power. lan McHarg’s Design with Nature explores a new model
converging on the implanted strength in the ecological relation
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between humanity and nature. Symbiosis or mutual
interdependence which McHarg defines as the compassionate
agreement that permits the growth in the structure of
instructions. Indeed, the usage of energy is endorsed to develop
the phases of instructions. For McHarg, creative principle is
made possible by symbiosis and this creative attitude he calls
negentropy or negative entropy, a move toward order that works
throughout the system of the biosphere. Thus nature is portrayed
through the literature human beings create and the vitality
literature offers the human beings stimulate him to care nature
within reciprocal order.

...McHarg says that a very complex process occurs
in which energy is transmuted into information and thence
into meaning by means of a process he calls apperception.
As McHarg demonstrated in his book, both the process of
apperception and the meaning which results from it can be
used to creative, cooperative ends in our management of the
biosphere. (Ecocriticism Reader 120).

Jonathan Bate reflects that human beings are ravenously
destroying the planet earth, but unlike most ecologists, he
believes poetry or precise understanding of ecopoetics could
save it. He states his opinion clearly in the preface page to ‘The
Song of the Earth’: “This is a book why poetry continues to
matter as we enter a new millennium that is ruled by
technology. It is a book about modern western man’s alienation
from nature. It is about the capacity of the writer to restore us to
the earth which is our home” (The Song of the Earth Preface).
Bate states: ‘“Reverie, solitude, walking: to turn these
experiences into language is to be an ecopoet” (The Song of the
Earth 42). He thinks ecopoetry is not the account of the
dwelling in the earth or writing about the green or exploring
ecological truth rather it is the expression of the experience in
the earth. Bate’s ecological concern of restorative power of
literature is identical with Shelley to whom the West Wind’s
supremacy is enough to move our thought. Bate also lays
emphasis on the myths rather than history. According to him, it
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is the myth that awakens our soul to be conscious of our
survival in the world. The myth, which Bate thinks, inhabits a
universal position from the primordial to modern. The legend of
the Natural life which reveals the sufferings of our own state is
“as old as Eden and Arcadia, as new as Larkin’s ‘Going,
Going’, and the latest Hollywood adaptation of Austen or
Hardy” (The Song of the Earth 26). All have been treated as
survival means to study of the human instinct of self-progress.
In Bate’s view, the earth we dwell and the world we identify is
tied up with an intricate and elusive web system that is being
encouraged by the extreme word consciousness and the
prevalent social theory. However, Bate becomes fluctuated
standing on the discordant ground between a Cartesian dream
that is connected with debasing technology, colonial expansion,
any aspect of economics, that advance capitalist manipulation of
forests, ocean, lands, women, the third world etc. and Rousseau-
inspired Romantic dream of human communities living in an
unpolluted nature. Bate, being situated in this state can do
nothing but only recalls the biblical theory of Satan’s
inducement to Eve to taste of the tree of knowledge. We, the
modern men are being tempted by the several kinds of Satanic
enticements that convince us to be plunged into
nature/knowledge dilemma that does, indeed shut the gates of
Eden. What Bate intends to explore is that the root cause of our
difficulty lies in our language, in our culture that we want to set
according to our wish being apart from the natural world. But
animals, who have born into nature and part of nature, possess
no language, mno culture, only continue soundless
communication with nature. Wordsworth has correctly indicated
in his poem The Tables Turned’:

‘The One impulse from a vernal wood

May teach you more of man

Of moral evil and of good,

Than all the sages can.

Wordsworth’s dwelling with nature and his touching union with
it brings an ecopoetic tone through the ages. His manifestation
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comes out from his emotion and knowledge with the vernal
wood that he considers is more skillful to instill the message of
life than the sages. So Bate seeks symbiotic relations through
the ecopoetic impulses from Wordsworth. Bate shows,
“Wordsworth’s  ecopoetic:  ...an exploration of the
interrelatedness of perception and creation, a meditation on the
networks which link mental and environmental space” (Song of
the Earth 148). In Prelude, Wordsworth denotes woman as the
first mother and nature as the second mother as he thinks that
both are responsible of his birth, of his care and of his survival
in the earth. Bates becomes agreed that the word environment
begins to be used to the social context due to the isolation of
city-dwelling that is perceived by Wordsworth as romanticism
defines civilization separation from nature and the romanticists
consider childhood and the lost ways of inhabitation with nature
as the best parts of life. Rousseau believes that civilization
covers the transparency of nature and this transparency is
unveiled through the ecopoetic tone of the poems. “The
imagination is a perfect laboratory, cleansed of the
contaminations of history. The true poet has to be
sirnultaneously a geographer of the imagination and a historian
of the alienations and desecrations that follow the march of
‘civilization™ (Song of the Earth 64). Later, Bate also
emphasizes that ecopoetry is able to uncover the transparency of
nature which is disguised by the civilization because it takes the
readers to that imaginative world where they can breathe an air
which is not poisonous and accommodate themselves to that
mode of dwelling that is not strange or alien. Bate perceives that
before 19" century no requirement is found to portray the effect
of ecological change as there already found a resilient bond in
the ecological relations.

Maria Mies states: ““... subsistence not only means hard
labour and living at the margins of existence but also joy in life,
happiness and abundance” (The Subsistence Perspective 5).
Mies explains that such kind of perspective needs people
especially women who never demean themselves, their own job,
own work, own values and own authority and will stop to expect

Research and Development / ¥ 31T fasrg / 77




better life offered by those who are on the top. But today the
reduction of subsistence brings disconnectedness in the works
accompanied by nature, man and woman and as for result comes
various forms of cultural and ethnic crises to drop the world into
suffering. The dominance of the west devaluing the work and
wealth shaped by nature and women who offer sustenance
becomes liable for ecological degradation from which the crisis
of survival and the threat to sustenance arise. “Work and wealth
in accordance with the feminine principle are significant
precisely because they are rooted in stability and sustainability”
(Staying Alive 43). Women’s survival economies are
transformed into commercial economies by the British
colonizers who after colonizing India colonize their forest first
and the subsistence embedded with the rights, knowledge,
cultural and survival of the local people to the forest is rooted
out and places their dominant culture there. Vandana Shiva
shows how survival farming is displaced by modern capital
intensive agriculture and how subsistence being understood
culturally as poverty does not mean low physical standard of life
rather acclimatizing materialistic and consumeristic way of life
deal more aggression and violence destroying sustainable
lifestyles. Erika Cudworth asserts: “a subsistence economy may
be little more than a pipe dream; there are tendencies toward
substitution, reciprocity and renewable practice which tend
toward a localized sustainability which is terra/forming in the
best sense of the term” (Developing Ecofeminist Theory 138).
Vandana Shiva believes that human beings are losing
survival with the destruction of forest, land and water which are
being maltreated in the name of progress and development and
jeopardizes survival. . The industrial revolution, science and
technological expansion grabbing away the resources of
sustenance and basic needs transfigure it into the commodity
which maximizes profit. The exploitation of nature that is
intrinsically connected with the prevalent model of expansion
also carries violence to women who are depended on nature
availing sustenance for themselves, their children and their
families. Thus rural women being able to recognize the cause
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and effect of ecological destruction, which brings violence to
both women and nature struggle against the patriarchal model of
development, challenging western notion of capital gathering
and profit intensification by their own way to protect nature and
sustain their survival and sustenance.

Regarding subsistence Maria Mies mentions her
mother’s viewpoint that without being aware of the term
ecology shows her anxiety and accountabilities to the necessity
of daily bread. The burgeoning ecological devastation which is
caused from the pitiless chasing after incessant growth of
production and profit leads to the way of devastation of human
and non-human lives in the earth. She considers particularly
women, children, marginalized class and nature are victimized
most than the other human beings in privilege. In this respect,
there is no difference among the women in different countries
and different regions. The meaning of the term survival is same
everywhere. Mies engrosses from her mother that life should go
on in any condition.

While on one hand McHarg’s negentropy wants to
generate order in the environment, Bate’s ecopoetics provides a
solid green message to the contemporary civilization where
women are appreciated more conscious and closer than men to
care of nature. Both women and nature are maltreated mostly by
the patriarchy and for which the survival level becomes reduced
throughout the entire ecology as asserted by Shiva and Mies.
Mies’ lesson brings conscious tone of subsistence perspective
which leads to the way of survival in the postcolonial ecology as
well post Pandemic ecology where mutual love, care and
responsibility are very essential mode of reciprocal
interdependence and this reciprocity should come from all the
human beings to protect their ecology as in the poem “Waste
Land” T.S. Eliot mentions his strong urge towards the human
beings to whom focusing the wisdom hidden in the voice of the
thunder pleads for : “Datta, Dayadhvam, Damayatya” from
Brihadaranyake-Upanishad which signifies give, sympathize
and control which are very essential to bring back the fertility to
the Waste Land, to the contemporary Post-Pandemic world.
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Abstract

Graph theory, a captivating field at the intersection of
mathematics and network science, provides a powerful
framework for modelling and wunderstanding complex
relationships. This chapter serves as a gateway to the world of
graphs, beginning with the foundational elements such as types,
representation, and terminology.

Moving beyond the basics, we explore connectivity
patterns, cycles, and critical structural components like bridges
and cut vertices. As we unravel these concepts, the chapter
introduce the way for a comprehensive journey into advanced
topics, real-world applications, and algorithmic problem-solving
techniques. From social networks to transportation systems, the
abstract relationships within graphs this chapter aims to
illuminate the essence of graph theory and its pervasive impact
on modern problem-solving and analysis.

Key Words: Konigsberg problem, Complete Graph, Planar
Graphs

Introduction

Graph theory, a captivating branch of mathematics,
unveils a world of interconnectedness and structure, where
relationships and dependencies are visualized through nodes and
edges. Originating from the study of the renowned Seven
Bridges of Konigsberg problem in the 18th century, graph
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theory has evolved into a powerful tool with applications
spanning diverse fields such as computer science, biology,
sociology, and logistics. In this chapter, we embark on a journey
through the intricacies of graph theory, exploring fundamental
concepts and delving into advanced topics that illuminate the
essence of this mathematical discipline.

Brief Overview of Graph Theory

The origin of graph theory can be traced back to the
18th century with the famous problem known as the "Seven
Bridges of Konigsberg." The city of Konigsberg (now
Kaliningrad, Russia) was situated on both sides of the Pregel
River, with two large islands connected to each other and the
mainland by seven bridges. The problem was to determine
whether it was possible to take a walk through the city, crossing
each bridge exactly once and returning to the starting point.

Graph can be used to represent large physical things on paper
like shown

""Seven Bridges of Konigsberg."

In 1736, the Swiss mathematician Leonhard Euler, in
his paper titled "Solutio problematis ad geometriam situs
pertinentis" (The solution of a problem related to the geometry
of position), addressed this problem. Euler abstracted the
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problem by representing the landmasses as points (vertices) and
the bridges as lines (edges) connecting these points. This
abstraction laid the foundation for what we now know as graph
theory.

Euler's work on the Seven Bridges problem introduced
the concept of a graph and established the basis for graph theory
as a mathematical discipline. Over the years, the field has grown
and evolved, finding applications in various areas such as
computer science, sociology, biology, and operations research.
The historical roots of graph theory can be directly traced to
Euler's pioneering contributions in the 18th century.

Definition:

Graph is the study of relationship between the vertices
(nodes) and edges (lines).
Formally, a graph is denoted as a pair G (V, E).
Where V represents the finite set vertices and E represents the
finite set edges.

Therefore, we can say a graph includes non-empty set of
vertices V and set of edges E.
Suppose, a Graph G = (V, E), where
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Vertices, V= {a, b, c,d}
Edges E={{a, b}, {a,c}, {b,c}, {c,d}}

Representation:

Complete Graph: - a complete graph is a term used in graph
theory to describe a graph in which there is a unique edge
connecting every pair of distinct vertices Following are some
examples of complete graph

List of complete graphs is given as below

o K1:0

o K2:1

. K3:3

o K4:6

o K5:10
o K6:15
o K7:21
o K8:28
o K9:36
o K10:45
o K11:55
o K12:66
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Some structure of complete graph giver as below
K;: 0 K: 1 Ky:3 K6

Number of Edges in a Complete Graph: In a complete graph
with n vertices, the number of edges is given by the formula
E = nmn-1)
T2
Graph Isomorphism: For complete graphs, isomorphism is

straightforward. Any two complete graphs with the same
number of vertices are isomorphic.

Cliques: A complete graph is often referred to as a "clique,"
which is a subset of vertices such that every two distinct vertices
in the subset are adjacent (connected by an edge).

Graph Coloring: The chromatic number of a complete graph
with n vertices is n, meaning that at least n colors are needed to
color the vertices in such a way that no two adjacent vertices
have the same color.
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Ramsey Numbers: Ramsey numbers, denoted as R (m, n),
represent the smallest size of a graph such that it must contain
either a complete subgraph of size m or an independent set of
size n.

Graph Database: Graph databases, which use graph structures
to represent and store data, are becoming increasingly popular in
computer science and data management for applications like
social networks, recommendation systems, and fraud detection.
Applications in Networking: Complete graphs can be used to
model fully connected networks where each pair of nodes is
directly connected. This concept is relevant in communication
networks, where every device can directly communicate with
any other device.

Planar Graphs: A complete graph with four or more vertices is
not planar. This means that it cannot be drawn in a plane
without any of its edges crossing.

In graph theory, a planar graph is a graph that can be embedded
in the plane, i.e., it can be drawn on the plane in such a way that
its edges intersect only at their endpoints. In other words, it can
be drawn in such a way that no edges cross each other. Such a
drawing is called a plane graph or planar embedding of the
graph. A plane graph can be defined as a planar graph with a
mapping from every node to a point on a plane, and from every
edge to a plane curve on that plane.

Example

Planar graph
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Theorem: Prove that planer graph with more than 4 vertices is
not complete.

To prove that a planar graph with more than 4 vertices
is not complete, we can use Euler's formula for planar graphs.
Euler's formula states that for a connected planar graph with V
vertices, E edges, and F faces, the formula is given by

V-E+ F =2
Now, let's consider a complete graph with n vertices, denoted as
Kn. In a complete graph, the number of edges E is given by
E = n(n-1)

2
For a planar graph, the number of faces F can be obtained using
the relationship

n(n- 1)+F—2

““”+F_n+2

n(n+1)

Now, let's analyze the term This term represents the

number of edges in a complete graph with n vertices. Since we
are dealing with a complete graph, the number of edges is
maximal.

For a complete graph, every pair of distinct vertices is

connected by an edge, and the number of edges is @ this

n(n+1) n(n-1)
2 2

means that always greater than equals to

Now, if we substitute the maximal number of edges into the

equation

“””+F_n+2

Since @ is greater than or equal to 2D the left side

of the equation is greater than or equal to n+2 Therefore there is
no way for F to be a positive integer; in other words, there are
not enough faces to satisfy Euler's formula.
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This contradiction implies that a complete graph with more than
4 vertices cannot be planar. Hence, a planar graph with more
than 4 vertices is not complete.

Conclusion Remark

In conclusion, this chapter has provided a
comprehensive overview of graph theory, covering foundational
elements, historical origins, and key concepts. Starting from the
intriguing problem of the Seven Bridges of Konigsberg, the
chapter delved into the formal definition of a graph, its
representation, and explored advanced topics such as complete
graphs and planar graphs. The proof that a planar graph with
more than 4 vertices is not complete demonstrated the practical
application of graph theory in solving complex problems.

Graph theory serves as a powerful tool for modelling
and understanding relationships in various domains, including
computer science, biology, sociology, and logistics. The
concepts introduced in this chapter lay the groundwork for a
deeper exploration of advanced topics, real-world applications,
and algorithmic problem-solving techniques within the field of
graph theory.
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Abstract:

Heat and Dust is certainly a severe attack on the ills
prevalent in the Indian society. Ruth Prawer Jhabvala is known
for her representative picture of the country in her novels. She,
with her keen eye, digs into the depths of Indian life. The novel
balances the two different points of time with nearly a gap of 50
years between them. The Narrator of the story visits India to
know about her grandfather’s first wife, Olivia. She finds little
change in the societal attitude of the country.

Keywords: stark poverty, Indian food, corrupt practices,
marriage system, unscientific practices

Introduction:

Heat and Dust, as the title suggests, is a story of India
which failed materially and morally too. Jhabvala, through her
Narrator, presents India as a land of illiterate, unhygienic and
morally deprived people. Through a comparative description of
two times, the Narrator acquaints the readers with the little
progress India had made in these years. Nagendra Kumar Singh
in his book Society and Self in the Novels of R.P. Jhabvala and
Kamala Markandaya says-

...the author thus succeeds in showing us that

what is called “real India”— the India of arid,

parched land and its poverty-stricken people
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living a horrible life of misery and degradation-

has not changed during the half-century of

historic changes.!

‘Heat’ and ‘Dust,” thus become the symbols of social
realities in the country whether it is past or present. The
following lines from the novel give symbolic details of the
deserted place where everything loses the hope of a blooming
life.

Dust storms have started blowing all day, all

night. Hot winds whistle columns of dust out of

the desert into the town, the air is choked with

dust and so are all one’s senses. Leaves that

were once green are now ashen, and they toss

around as in a dervish dance. Everyone is

restless, irritable, on the edge of something. It is

impossible to sit, stand, lie, every position is
uncomfortable; and one’s mind too is in

turmoil .

The lines indeed reflect the social status of the period
which seems quite hopeless. The writer wishes to throw light on
the state of human existence. Life in Satipur represents the
places all over India. Independence and the succeeding years
could not change the grim realities of the country.

The impression of the Narrator of Indian society is of
stark poverty. When she visits the streets, she sees people
sleeping outside in the suffocating weather without any bed. The
writer puts before us the miserable condition of the poor:

There are a number of crippled children (one

boy propelling himself on his legless rump) and

probably by day they beg but now they are off

duty and seem to be light-hearted, even gay.

People are buying from the hawkers and

standing there eating, while others are looking

in the gutters to find what has been thrown

away.’

The people in the streets include some Europeans also
and they too experience the same painful life as most of the
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Indians. The Narrator tells about a German young man who has
tangled hair and the monkey is taking lice of it. He looks
miserable and she sees in his eyes “a soul in hell.” Jhabvala
continues with her sarcastic tone and put it in a more horrifying
way:

Oh but I have seen some terrible sights in India.

I’ve lived through a Hindu-Muslim riot, and a

smallpox epidemic, and several famines, and I

think I may rightly say I’ve seen everything that

you can see on this earth. And through it all

I’ve learned this one thing: you can’t live in

India without Christ Jesus.*

In extreme contrast with the horrible life of the poor
people suffering from famine and epidemics was the life of the
Nawabs who were the great exploiters of the poor people.
Extracting money from the people in the form of revenue and
helping the British rule to keep a tight hold on the country had
become a usual sight.

Jhabvala’s remarks on Indian food are sufficient to
throw light on the Indian eating habits. In a hostel, a woman
from a neighbouring bed gives the narrator an advice:

You have to be very careful with your food in

the beginning: boiled water only, and whatever

you do no food from these street stalls.

Afterwards you get immune. | can eat anything

now if I want to. Not that I’d want to- I hate

their food, I wouldn’t touch it for anything.’

Literary books are full of such references where English
people are shown suffering from coping up with the food habits
here in India. It reminds one of a reference, in an Oscar Wilde’s
story The Model Millionaire, to a retired Colonel “who had lost
his temper and his digestion in India, and had never found either
of them again.”

Maintaining with her satirical tone, Jhabvala presents
the over-crowded buses and the streets full of beggars. While
going to Nawab’s Palace with Inderlal, she has an experience of
the over-crowded buses with the hot wind coming and bringing
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with it the sand and the dust. The people were treated like
animals and stuffed in the bus. The sight presented by the writer
is not new to an ordinary Indian. Sadly the picture remains the
same even after more than 35 years of the publication of the
novel. The streets in India are full of beggars. They are dense
and dirty.

The picture of the offices presented by Inderlal is also a regular
sight in India where people are engrossed in the corrupt
practices and failed to do their duties sincerely. While narrating
the attitude of the office-workers Inderlal says:

There is a lot of intrigue and jealousy....all he

asks is to be allowed to do his duties- but this is

impossible, people will not let him alone, one is

forced to take sides....fellow officers would do

anything.....to pull him down.®

A trio which comes to India in search of a spiritual
awakening has a very horrible experience. They find that the
speeches of Swamis about India, which they heard abroad, are
full of lies. They find the Swamis here, liars and the Indians,
dishonest. They narrate how in Amritsar, they had been robbed
of their watches, cheated by the person who promised them
cheap houseboat in Kashmir and how again in Delhi they were
deceived while exchanging their money, the girl from the group
was molested in Fatehpur Sikri, young man's pocket was picked
in Goa and they also suffered from diseases like Jaundice and
ringworm. Jhabvala very sharply presents the frustrating
experiences of the Europeans who visit India in search of
spiritual awakening. The writer’s approach here certainly looks
like a foreigner who is very critical of the social life in India.
Ruth Prawer Jhabvala probably had a similar type of experience
in India which she narrates here with the help of her characters
in the novel.

The Marriage System in India is also an important issue
discussed in this novel. In a male-dominated society, marriage
has become a thing of compromise and not a union of two
individuals. The marriages are settled by parents without any
consent from the daughter particularly. Even in the scientifically
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developed society, the mindset remains the same. In the novel,
Jhabvala peeps into the life of Inderlal and his wife Ritu whose
relationship perhaps represents the numerous married couples in
the country. Inderlal and Ritu’s marriage was also one of those
where the boy and the girl had no say in the decision. Ritu was
uneducated. Inderlal’s mother told him that she was beautiful
but he did never admit that. So she had to spend her whole life
inside the house. She could not give expression to her feelings.
Ignored by the husband, detached from the father and mother,
Ritu’s life becomes the story of so many girls who have no
option but to continue with what they have.

The early days of Ritu’s married life were extremely
disturbing. She was homesick and used to cry. Her less intake of
food resulted in her poor health. In spite of suggestions from her
husband and the mother-in-law, she could not change herself.
That resulted in ignorance from the side of the husband. The
illiteracy and backwardness also stopped her from mixing with
the people. The Narrator tried to talk with her but Ritu was not
comfortable. The Narrator’s description of the lady is worth
mentioning;:

There is something frail, weak about her.

Physically she is very thin, with thin arms on

which her bangles slip about; but not only

physically- I have the impression that her mind,

or do I mean her will, is not strong either...”

She is presented as a woman who is without health,
intellect and confidence. The story seems of every Indian
household. Another married couple is Douglas and Olivia. The
story is equally complicated of this English couple. Olivia is the
victim of boredom. Her busy husband could not spend enough
time with her. Moreover, she is childless. Jhabvala beautifully
portrays the life of an English lady who with a wish to kill her
boredom, gets attracted towards Nawab of Khatm. In Nawab,
she finds a person who listens to her, pays attention to her and
takes care of her which perhaps she misses in her own husband,
Douglas. Olivia could gather courage, in the end, to run away
from the boredom of life but it was not so with Ritu, an Indian
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wife. She was completely bound by the traditional norms set by
the society.

Jhabvala also handles the issue of widows in the novel.
The episode of the beggar woman in the novel is clear proof of
the remorseful condition of the widows in the society and the
treatment they get in the male-dominated world. The beggar-
woman, who was lying on the road, was a widow. She was
driven out of the house by her father-in-laws. She had no choice
but to beg in the streets. Jhabvala touches an important issue
here and brings out the insensibility of the society where the
people have lost affection for each other.
Jhabvala very seriously slaps the traditional taboos present in
the society. The belief in supernatural things or fake sadhus
invites troubles in the lives of the characters. The treatment
given to Ritu to cure her of epilepsy is horrible. To cure her, her
mother-in-law holds her fast and treats her in a most unusual
way:

The mother went to the jars where the rice was

stored and scattered a handful over Ritu’s head.

The grains bounced off the girl’s hair though

one or two got stuck there. She didn’t move.

The mother opened and closed her hand and

circled it over that bowed head, cracking her

knuckles, and she was murmuring some

incantation. ..’

The primitive ways were still dominant and there was
no role of a doctor in the treatment. Instead of taking her for a
psychiatric treatment, they applied the red-hot iron to various
parts of her body to drive out the evil spirit. The ways, adopted
to abort the child in the first and the second story, are enough
indications of the unscientific practices prevalent in the society.
Jhabvala’s description of Olivia’s abortion is extremely painful.
The practice of aborting a child in the villages leads to the death
of so many married girls. She was taken by the women in
burqua to a secret place. They made her lie down on the floor
and started massaging her. After Begum’s arrival, they started
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their real work. The way the foetus aborted chills down the
reader:

She saw the midwife showing the Begum a twig

on to which she was rubbing some paste...The

midwife with the twig came towards her,

holding it. Olivia understood that it was to be
introduced into herself. The two women opened

Olivia’s legs and one of them held on to her

ankles while the other pointed the twig....the

twig hurt Olivia as it entered into her. She was

unable to stifle a cry.’

More or less similar treatment was given to the Narrator
also. Jhabvala successfully brings forward the stagnation in the
progress even after a gap of more than 50 years.

The reader comes to know about the Indian fear of
ghosts when Inderlal passes the graveyard and hears a groaning
sound. He asks the Narrator to be careful, but she well knew that
it is of Chid, one of her acquaintances. A fear of ghost is a part
and parcel of Indian life. The illiteracy and consequently the
ignorance are at the root of it. Another instance of the
superstitious mentality is given when we read that Nawab of
Khatm cancelled his journey because they heard the hooting of
an owl which was not considered auspicious. Jhabvala’s sharp
eye catches everything quite convincingly.

The writer also makes an attempt to display the slum-
like cities of India. The houses are shown in collapsing
conditions. Talking about Satipur and Khatm, the Narrator says:

Satipur also had its slummy lanes, but Khatm

had nothing else. The town huddled in the

shadow of the Palace walls in a tight knot of

dirty alleys with ramshackle houses leaning

over them. There were open gutters flowing

through the streets. They often overflowed,

especially during the rains, and were probably

the cause, or one of them, of the frequent

epidemics that broke out in Khatm. If it rained

rather more heavily, some of the older houses
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would collapse and bury the people inside them.

This happened regularly every year.!

The condition of the patients described by the Narrator
is even more horrific. There are no basic facilities for patients,
the latrines are extremely dirty, the staff is irresponsible.
Talking about the quality of the food served in the hospital, the
Narrator writes:

The patients sit in rows holding out bowls into

which are thrown lumps of cold rice and lentils

and sometimes some vegetable all mixed up

together. Only people who are completely

destitute will accept this food, and it is indeed

served up with the contempt reserved for those

who have nothing and no hope.!!

Dr. Gopal, the Medical Superintendent, exposes the
apathy of the government. He tells the Narrator that the dying
beggar woman is not an emergency in India and there is no need
to send an ambulance for her. A person suffering from piles is
given the medicine of gall-stones. Dr Gopal blames of
negligence from the side of the government. He criticises the
lack of spirit of the staff. Though he is a gentle fellow, he has no
option but to go with the wave. He states:

I thought that, if one lives here, it is best to be

like everyone else. Perhaps there is even no

choice: everything around me- the people and

the landscape, life animate and inanimate

seemed to compel me into this attitude.'?

The perfect example of socially irresponsible nature is
visible in the case of the beggar woman. The Narrator used to
see her every day in her rags collecting alms from different
areas. One day, she sees her lying near a dump. The Narrator
says:

I thought at first she was dead but realised this

could not be since no one else in the lane

seemed concerned. The animals snuffing

around in the refuse also paid no attention to
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her. Only the flies hovered above her in a

cone.!

The writer puts forward the insensitivity of Indian

people who have perhaps lost the faith in human values.
Everybody seems busy in their worlds forgetting their
responsibilities towards society.
In the midst of all these darker sides of Indian society, Jhabvala
portrays a character of Maji, a spiritually blessed woman and
who truly represents the feeling of selfless service rooted in the
Indian culture. Maji becomes the symbol of nobility. Her help to
the beggar woman and later to the Narrator seems an act of a
lady who has devoted herself completely to the humanity. It
seems that the Indian society is in the state of stagnation which
shows no progress in the upliftment of the suppressed lot.

Conclusion:

Ruth Prawer Jhabvala, with an extraordinary power of
receiving the details from the world around her, presents
tremendous diversity of Indian life with all its contradictions
and complexities. In spite of being the writers of western
affinity, no one could deny her mastery in handling the issues
rampant in the Indian society. Her keen observation helps her to
dig deep into the issues which are hammering the solidarity of
the nation. Her work is truly an honest representation of the
social ills. She is bold and straightforward in her approach.

Moreover, the way the issues are handled by the writer,
confirm her creativity. It is certainly not a photographic
representation of the society. It is an artistic presentation of the
‘real India’ in her work. The novel succeeded in portraying the
transformation and transition of Indian society in these years. As
the writer is alienated to Indian culture, it is equally interesting
to see the spectacles through which she is looking at India- the
‘insider-outsider’ view. The writer is severely criticized for her
sarcastic approach which sometimes becomes unbearable. But a
neutral perspective will certainly help the readers to view the
book objectively and praise the writer for her honest portraiture
of the Indian society.
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Introduction

Biodiversity, a portmanteau of "biological diversity,"
refers to the variety of life on Earth across all levels of
biological organization, encompassing genetic diversity within
species, diversity between species, and diversity of ecosystems.
This complex and dynamic web of life is the result of billions of
years of evolution, resulting in a staggering array of organisms,
ecosystems, and ecological processes. Biodiversity is not static
but rather continuously evolves in response to environmental
changes and interactions among living organisms.

At its core, biodiversity comprises three main
components: genetic diversity, species diversity, and ecosystem
diversity. Genetic diversity refers to the variety of genes within
a species, allowing for adaptation and evolution. Species
diversity encompasses the number and variety of different
species in a given area, fostering a rich tapestry of life. Lastly,
ecosystem diversity involves the variety of ecosystems within a
region, each with its unique set of species and environmental
conditions.

Recognizing the interconnectedness between
biodiversity and human health is crucial for understanding the
intricate relationships that exist in the natural world. Human
health is intricately linked to the health of the planet, and
disruptions in biodiversity can have profound implications for
our well-being. Ecosystems provide a myriad of services that
directly and indirectly influence human health, including the
provision of clean air and water, pollination of crops, regulation
of climate, and the development of medicines. Moreover, the
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degradation of biodiversity can lead to the emergence of
infectious diseases, as seen in the spread of zoonotic diseases
from wildlife to humans.

In essence, the relationship between biodiversity and
human health is not one of mere coexistence but of
interdependence. As stewards of the planet, understanding and
valuing this symbiotic relationship is imperative for fostering
sustainable practices that promote the well-being of both
ecosystems and human societies. This chapter aims to delve
deeper into the multifaceted connections between biodiversity
and human health, exploring the intricate ways in which the
health of our planet shapes the health of its inhabitants.

Ecosystem Services and Human Well-being

Ecosystem services represent the multitude of benefits
that humans derive from ecosystems, and these services are
fundamentally intertwined with biodiversity. Clean air and
water, essential for human survival, are prime examples of
ecosystem services provided by biodiversity-rich environments.
Biodiversity plays a crucial role in air quality by influencing the
balance of gases, particularly oxygen and carbon dioxide.
Additionally, diverse ecosystems contribute to the purification
of water through natural filtration processes, ensuring access to
clean and safe drinking water.

Medicinal resources derived from biodiversity
underscore  another  vital ecosystem service. Many
pharmaceuticals and traditional medicines are sourced from
plants, animals, and microorganisms found in diverse
ecosystems. The rich biodiversity of rainforests, for instance,
has yielded numerous life-saving drugs. This underscores the
importance of preserving biodiversity not only for its intrinsic
value but also for the potential medical breakthroughs it holds
for human health.

Beyond medicine, biodiversity is intricately linked to
nutrient cycling and agricultural productivity. Ecosystems
maintain soil fertility and nutrient cycling through the
interactions between various species. Microorganisms, for
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example, play a crucial role in decomposing organic matter,
releasing essential nutrients that nourish plants. This dynamic
process enhances agricultural productivity, contributing to food
security. Monoculture, which often results in biodiversity loss,
can lead to soil degradation, reduced nutrient cycling, and
increased reliance on artificial fertilizers, negatively impacting
both ecosystems and human well-being.

Furthermore, diverse ecosystems provide pollination
services critical for agriculture. Many crops depend on
pollinators such as bees, butterflies, and birds to reproduce. The
decline in biodiversity, particularly pollinators, poses a direct
threat to crop yields and food production. Recognizing and
valuing these ecosystem services highlight the intricate link
between biodiversity and human well-being, emphasizing the
need for sustainable practices that maintain the health of
ecosystems for the benefit of present and future generations.

Medicinal Biodiversity

The rich tapestry of life on Earth has long been a source
of healing and medicine for human societies. Biodiversity, with
its immense variety of plants, animals, and microorganisms,
represents a vast reservoir of medicinal resources. The
exploration of this medicinal biodiversity has been an integral
part of human history, with traditional healing practices rooted
in the profound knowledge of local ecosystems.

One of the primary contributions of biodiversity to
human health is the discovery of medicinal compounds in
plants. Throughout history, communities have utilized a myriad
of plant species for their therapeutic properties. For example,
the bark of the quinine tree (Cinchona) is the source of quinine,
a crucial antimalarial drug. The opium poppy (Papaver
somniferum) has been cultivated for centuries for the production
of pain-relieving opiates like morphine and codeine. These
examples underscore the importance of preserving biodiversity
not only for ecological balance but also for the potential
discovery of new medicines.
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Microorganisms, too, play a pivotal role in medicinal
biodiversity. Antibiotics, a cornerstone of modern medicine,
were initially derived from microorganisms. The discovery of
penicillin by Alexander Fleming from the fungus Penicillium
marked a revolutionary moment in healthcare. Today, a myriad
of antibiotics, antifungals, and other pharmaceuticals are
derived from microorganisms found in diverse environments.
Biodiversity hotspots, such as rainforests and coral reefs, are
particularly rich sources of microbial diversity, holding
immense potential for future medical breakthroughs.

The healing properties of medicinal biodiversity extend
beyond the conventional pharmaceutical realm. Traditional
medicine systems, deeply rooted in biodiversity, have been
practiced by indigenous communities for generations.
Traditional healers possess profound knowledge of local plants
and their applications, often utilizing a holistic approach to
health that considers the interconnectedness of nature and well-
being.

However, the loss of biodiversity poses a significant
threat to medicinal resources.Habitat destruction, climate
change, and overexploitation of plant and animal species can
lead to the extinction of valuable medicinal organisms. This
underscores the urgency of conservation efforts not only for
ecological reasons but also for the preservation of potential
cures and treatments for various diseases.

Disease Regulation and Biodiversity

Biodiversity plays a critical role in regulating the spread
of diseases, acting as a natural defense mechanism that helps
maintain ecological balance and safeguard the health of both
ecosystems and human populations. The intricate web of
interactions between species within diverse ecosystems can
influence the prevalence and transmission of pathogens, offering
a level of protection against the emergence and escalation of
diseases.

One way in which biodiversity regulates diseases is
through the concept of "dilution effect." This occurs when
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increased species diversity within an ecosystem reduces the
abundance of a particular host species, subsequently lowering
the overall transmission of diseases. In diverse ecosystems,
pathogens may encounter less suitable hosts, limiting their
ability to spread rapidly. This phenomenon has been observed in
various systems, including the transmission of Lyme disease,
where increased biodiversity is associated with a decreased
prevalence of the disease.

Ecosystems can also act as natural barriers to
pathogens, with certain habitats providing a buffer that limits
the spread of diseases. Wetlands, for instance, have been shown
to play a crucial role in mitigating the transmission of
waterborne diseases. The complex interactions in wetland
ecosystems can filter and trap pathogens, preventing their
dissemination into human communities. Mangrove forests, with
their unique environmental conditions, can serve as barriers to
certain diseases, acting as a protective buffer between coastal
communities and potential pathogens.

The presence of biodiversity can also influence the
behavior of disease vectors. For example, diverse plant
communities can alter the behavior and abundance of insect
vectors such as mosquitoes. By providing varied breeding sites
and alternative hosts, diverse ecosystems can disrupt the life
cycles of disease vectors, reducing the risk of disease
transmission to humans.

However, the disruption of biodiversity can have the
opposite effect, increasing the risk of disease outbreaks. Habitat
destruction, climate change, and other human-induced factors
can lead to changes in the abundance and distribution of species,
potentially creating conditions that favor the emergence and
spread of diseases.

Biodiversity and Mental Health

The relationship between biodiversity and mental health
highlights the profound impact that the natural world, with its
diverse array of species and ecosystems, can have on the
psychological well-being of individuals. As urbanization and

Research and Development / ¥ 31T fm / 103




modern lifestyles increasingly disconnect people from nature,
understanding the psychological benefits of biodiversity
becomes crucial in promoting holistic health.

Exposure to biodiversity has been associated with a
range of positive effects on mental health. Natural environments
rich in biodiversity offer a multisensory experience, engaging
individuals with a variety of sights, sounds, and scents. This
sensory richness has been linked to enhanced mood and reduced
stress levels. The visual diversity of natural settings, from
vibrant plant life to diverse landscapes, has been shown to
contribute to improved mental well-being.

One of the key connections between biodiversity and
mental health lies in the therapeutic effects of nature exposure.
Research consistently demonstrates that spending time in
natural environments can lead to reduced stress, anxiety, and
symptoms of depression. The phenomenon known as the
"restorative effect of nature" suggests that exposure to diverse
and natural settings can help restore cognitive function, alleviate
mental fatigue, and promote a positive emotional state.
Biodiverse environments, such as forests and parks, offer a
wealth of opportunities for individuals to immerse themselves in
nature and experience these therapeutic benefits.

The biodiversity of natural areas contributes to a sense
of wonder and awe, fostering an emotional connection that goes
beyond mere aesthetics. This connection with nature has been
linked to improved mood, increased feelings of vitality, and a
sense of purpose. Furthermore, biodiversity-rich environments
provide opportunities for activities such as birdwatching, hiking,
or gardening, which have been shown to have positive effects
on mental health by promoting physical activity and social
interaction.

In contrast, the loss of biodiversity and natural habitats,
often associated with urbanization and habitat destruction, can
have detrimental effects on mental health. Nature deficit
disorder, a term coined to describe the consequences of reduced
exposure to nature, is associated with increased stress, attention
difficulties, and a higher prevalence of mental health disorders.
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Nutritional Diversity

Biodiversity plays a pivotal role in ensuring a varied
and nutrient-rich diet, directly impacting human health and
overall well-being. The importance of biodiversity in this
context lies in the diverse array of plant and animal species that
contribute to the global food supply. A diet that includes a wide
variety of food sources is essential for meeting nutritional
requirements, preventing deficiencies, and promoting optimal
health.

The plant kingdom, with its immense diversity,
provides a rich source of fruits, vegetables, grains, nuts, and
seeds, each offering a unique nutritional profile. Different plant
species contain varying combinations of vitamins, minerals,
antioxidants, and phytochemicals. Consuming a diverse range of
plant-based foods ensures a broader intake of essential nutrients,
contributing to a balanced and comprehensive diet. For
example, leafy greens, berries, and legumes each bring distinct
health benefits, and incorporating them into the diet enhances
overall nutritional diversity.

Animal biodiversity also plays a crucial role in
nutritional diversity. Different species of animals provide
varying types and amounts of essential nutrients, including
proteins, fats, vitamins, and minerals. A diet that includes a
variety of animal products such as meat, fish, dairy, and eggs
ensures a more comprehensive intake of essential amino acids,
omega-3 fatty acids, and other vital nutrients that support
growth, development, and overall health.

The impact of biodiversity on human health and well-
being through diverse food sources extends beyond meeting
basic nutritional needs. Consuming a diverse range of foods has
been linked to various health benefits, including a reduced risk
of chronic diseases such as heart disease, diabetes, and certain
cancers. Additionally, nutritional diversity supports a healthy
microbiome, the community of microorganisms living in the
gut, which plays a crucial role in digestion, immune function,
and overall well-being.
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However, the ongoing loss of biodiversity and
agricultural practices that prioritize a limited number of high-
yielding crops or livestock breeds can pose a threat to nutritional
diversity. Monoculture and the reliance on a small number of
staple crops may result in diets that lack the variety of nutrients
essential for optimal health. Furthermore, the loss of traditional
and indigenous food sources, often linked to biodiversity
decline, can contribute to nutritional imbalances and health
disparities.

Biodiversity Loss and Human Health Risks

The loss of biodiversity poses significant risks to human
health, highlighting the intricate interdependence between
ecosystems and public well-being. As biodiversity declines
globally, the consequences are far-reaching, affecting not only
the natural world but also increasing the vulnerability of human
populations to a range of health threats.

One of the most pressing concerns associated with
biodiversity loss is the heightened risk of zoonotic diseases.
Zoonoses are infectious diseases that can be transmitted
between animals and humans. Biodiversity loss and habitat
destruction can disrupt ecosystems, bringing wildlife species
into closer contact with domestic animals and humans. This
increased interface provides opportunities for pathogens to jump
between species, leading to the emergence of novel infectious
diseases. Examples include Ebola, SARS, and, more recently,
the COVID-19 pandemic, all of which are believed to have
originated in wildlife.

Biodiversity loss also affects ecosystem services,
disrupting the balance that ecosystems maintain. The loss of
pollinators, for instance, can impact food production by
reducing the availability of fruits and vegetables. Changes in
nutrient cycling, soil fertility, and water purification processes
further contribute to agricultural challenges and food insecurity.
The resulting malnutrition and limited access to diverse,
nutrient-rich foods can compromise human immune systems,
making populations more susceptible to diseases.
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Moreover, the decline of certain species, including
those with medicinal properties, limits the potential for new
pharmaceutical discoveries. As biodiversity diminishes, the loss
of plant and microbial diversity reduces the pool of potential
sources for novel drugs, hindering medical advancements and
the development of treatments for emerging diseases.

Climate change, often linked to biodiversity loss,
exacerbates health risks. Changes in temperature and
precipitation patterns affect the distribution of disease vectors,
such as mosquitoes carrying diseases like malaria and dengue
fever. Altered ecosystems may also contribute to the spread of
waterborne diseases as well as the proliferation of allergens,
affecting respiratory health.

Beyond infectious diseases, mental health is also
impacted by biodiversity loss. The disconnection from nature,
the loss of green spaces, and the degradation of natural
landscapes contribute to increased stress, anxiety, and other
mental health disorders.

Conservation Medicine:
Introduction to the Concept of Conservation Medicine:

Conservation Medicine is an interdisciplinary field that
recognizes the inextricable link between the health of
ecosystems, wildlife, domestic animals, and human populations.
It emerged as a response to the growing understanding that
environmental health, animal health, and human health are
interconnected, and disruptions in one domain can have
cascading effects on the others. Conservation Medicine seeks to
address health challenges at the interface of these domains,
emphasizing the importance of a holistic approach to disease
prevention and ecosystem conservation.

In Conservation Medicine, the health of species and
ecosystems is viewed as a shared responsibility. Traditional
approaches to health often focus on individual species or human
populations in isolation, but Conservation Medicine recognizes
the need for a broader perspective that considers the health of
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entire ecosystems. This holistic viewpoint is essential for
understanding the complex interactions between biodiversity,
habitat health, and the emergence of infectious diseases that can
affect both animals and humans.

Collaborative Efforts Integrating Human Health,

Animal Health, and Ecosystem Health:

A cornerstone of Conservation Medicine is the
collaborative effort among professionals from various fields,
including veterinarians, ecologists, epidemiologists, public
health experts, and conservationists. These interdisciplinary
teams work together to monitor and manage the health of
ecosystems, wildlife, and human populations.

One key aspect of Conservation Medicine is the
surveillance and understanding of zoonotic diseases—diseases
that can be transmitted between animals and humans. By
monitoring the health of wildlife and domestic animals,
researchers can identify potential reservoirs of pathogens and
assess the risk of spillover into human populations. This
proactive approach is crucial for preventing and managing
disease outbreaks before they become major public health
threats.

Conservation Medicine also emphasizes the importance
of preserving biodiversity as a strategy for promoting overall
ecosystem health. Healthy ecosystems with diverse species are
more resilient to disturbances, including the spread of diseases.
Maintaining intact habitats and preventing habitat fragmentation
help mitigate the risk of disease transmission between species.
Furthermore, Conservation Medicine involves educating
communities and promoting sustainable practices that benefit
both human and environmental health. By fostering awareness
of the interconnectedness of ecosystems and health,
Conservation Medicine aims to create a synergy between
conservation efforts, public health, and animal health.
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Indigenous Knowledge and Traditional

Medicine:
Recognition of Indigenous Communities’ Relationship
with Biodiversity:

Indigenous knowledge and traditional medicine form an
integral part of the intricate relationship between biodiversity
and human well-being. Indigenous communities around the
world have developed a profound understanding of local
ecosystems, relying on their rich biodiversity for sustenance,
cultural practices, and traditional healing. The close connection
between these communities and the natural world underscores
the importance of recognizing and respecting Indigenous
knowledge in the broader context of biodiversity conservation
and human health.

Indigenous peoples often possess unique insights into
the intricate web of life, passed down through generations. Their
knowledge encompasses the identification and sustainable use
of various plant and animal species for food, medicine, and
spiritual practices. Indigenous communities view themselves not
as separate from nature but as an integral part of it, emphasizing
the interdependence between humans and the environment. This
perspective has led to sustainable resource management
practices that contribute to the preservation of biodiversity.

Preservation of Traditional Healing Practices and
Knowledge:

Traditional medicine, rooted in the accumulated
knowledge of Indigenous communities, relies on the diverse
medicinal properties of plants, animals, and minerals found in
local ecosystems. Traditional healers, often considered spiritual
leaders within their communities, play a crucial role in
preserving and passing on this knowledge. Their practices
encompass not only physical healing but also spiritual and
mental well-being.

The utilization of traditional medicine is guided by a
deep understanding of the interconnectedness of nature, health,
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and cultural identity. Plants are chosen not only for their
therapeutic properties but also for their cultural significance and
the spiritual connections they foster. The preservation of
traditional healing practices is not just about maintaining a set of
remedies; it is about safeguarding a holistic approach to health
that considers the balance between individuals, communities,
and the natural world.

The preservation of Indigenous knowledge faces
challenges, including encroachment on traditional lands, loss of
biodiversity, and the erosion of cultural practices. However,
recognizing the value of this knowledge in biodiversity
conservation and healthcare is crucial. Collaborative efforts that
involve Indigenous communities in conservation initiatives,
respect their intellectual property rights, and integrate traditional
practices into broader healthcare frameworks can contribute to
both cultural preservation and environmental sustainability.

Real-world Examples of Communities
Benefiting from Biodiversity Conservation for

Health:

1. Traditional Medicine in the Amazon Rainforest:
Indigenous communities in the Amazon rainforest have
long relied on the rich biodiversity of their surroundings for
traditional medicine. Various plant species have been used to
treat a range of ailments. The preservation of the rainforest not
only safeguards these medicinal resources but also ensures the
continuity of cultural practices and contributes to the health and
well-being of local populations.
2. Agro-biodiversity in Nepal:

In certain regions of Nepal, communities practice agro-
biodiversity by cultivating a variety of crops in their fields. This
diverse agricultural system not only provides communities with
a broad range of nutrient-rich foods but also enhances resilience
to climate change and pests. The preservation of traditional crop
varieties contributes to food security and supports the nutritional
diversity essential for community health.
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3. Community-based Conservation in Madagascar:

Local communities in Madagascar have actively
engaged in community-based conservation efforts to protect
unique ecosystems and the biodiversity within. By preserving
forests and natural habitats, these communities not only
conserve endangered species but also safeguard their own
health. The ecosystems contribute to water purification, climate
regulation, and the provision of medicinal plants essential for
community health.

Instances where Biodiversity Loss has Led to
Health Challenges:

1. Deforestation in Indonesia and Air Quality:

Rapid deforestation in Indonesia, often driven by
agricultural expansion and logging, has contributed to
biodiversity loss and posed health challenges. The loss of forests
diminishes the ecosystem's ability to regulate air quality.
Increased levels of air pollution, including particulate matter,
can lead to respiratory issues and other health problems for local
communities.

2. Disappearance of Medicinal Plants in the
Himalayas:

Biodiversity loss in the Himalayan region has resulted
in the disappearance of certain medicinal plants traditionally
used by local communities. The over-harvesting of these plants,
coupled with habitat degradation, has led to a decline in their
abundance. As a result, communities face challenges in
accessing traditional medicines, impacting their ability to
address health issues using traditional healing practices.

3. Coral Reef Decline and Coastal Community
Health:

Coastal communities dependent on coral reef
ecosystems for livelihoods and food sources are adversely
affected by coral reef decline. Biodiversity loss in coral reefs
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disrupts the balance of marine ecosystems, impacting fish
populations and the availability of seafood. This not only poses
economic challenges but also threatens the nutritional diversity
of these communities, leading to potential health issues.

Importance of Raising Awareness about the
Interconnectedness of Biodiversity and Human

Health:

l. Ecosystem Understanding:

Educating the public about the interconnectedness of
biodiversity and human health is essential for fostering a deeper
understanding of ecosystems. Many people may not be aware of
how biodiversity contributes to the provision of clean air, water,
and medicinal resources. Increasing awareness helps individuals
recognize the direct and indirect benefits that diverse
ecosystems offer to human well-being.

2. Preventing Zoonotic Diseases:

Knowledge about the link between biodiversity loss and
the increased risk of zoonotic diseases is crucial. By
understanding how disruptions in ecosystems can lead to the
spillover of pathogens from animals to humans, individuals can
appreciate the importance of preserving biodiversity in
preventing potential pandemics. This awareness encourages
responsible behaviors to mitigate disease transmission risks.

3. Cultural Importance:

Educational initiatives  highlight the  cultural
significance of biodiversity, especially for Indigenous
communities. Recognizing and respecting the knowledge and
practices of these communities contributes to cultural
preservation and reinforces the idea that biodiversity is not only
a scientific concept but also deeply intertwined with diverse
cultures and ways of life.
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The Role of Education in Promoting
Sustainable Practices for Health and

Conservation:
1. Promoting Sustainable Lifestyles:

Education plays a pivotal role in encouraging
sustainable practices that contribute to both health and
biodiversity conservation. Individuals, when informed about the
environmental impact of their choices, are more likely to adopt
eco-friendly behaviors. This includes making sustainable food
choices, reducing waste, and supporting conservation efforts.

2. Conservation Literacy:

Building conservation literacy helps individuals
understand the importance of protecting biodiversity hotspots,
preserving habitats, and supporting conservation initiatives.
Education empowers people to become advocates for
environmental protection, influencing policy decisions and
participating in community-based conservation projects.

3. Encouraging Responsible Tourism:

Many ecosystems that harbor rich biodiversity also
attract tourism. Education about the impact of tourism on these
ecosystems can lead to more responsible and sustainable travel
practices. This includes minimizing ecological footprints,
respecting wildlife habitats, and supporting local conservation
initiatives.

4. Incorporating Biodiversity into Curriculum:
Integrating biodiversity education into school curricula at
various levels ensures that future generations grow up with a
foundational understanding of the importance of biodiversity.
This knowledge shapes attitudes and behaviors from a young
age, fostering a sense of responsibility towards the environment
and promoting sustainable practices.
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5. Citizen Science and Environmental
Stewardship:

Educational initiatives can promote citizen science
programs, encouraging individuals to actively contribute to
biodiversity monitoring and conservation efforts. By engaging
in hands-on activities, people develop a sense of environmental
stewardship, feeling connected to the ecosystems they help
monitor and protect.

Conclusion

In conclusion, the intricate and symbiotic relationship
between biodiversity and human health is evident across various
dimensions, from the provision of essential ecosystem services
to the potential for medicinal discoveries and the regulation of
diseases. Biodiversity acts as a foundation for human well-
being, supplying us with nutritious food, clean air and water,
and natural medicines, while also offering psychological
benefits through exposure to diverse natural environments. The
loss of biodiversity, driven by factors such as habitat
destruction, climate change, and overexploitation, poses
significant threats to public health, increasing the risk of disease
outbreaks, compromising nutrition, and adversely affecting
mental well-being. Recognizing the profound connection
between biodiversity and human health underscores the urgency
of prioritizing conservation efforts to safeguard both the planet's
ecosystems and the health of present and future generations.

This calls for a resounding call to action, urging
individuals, communities, and policymakers to prioritize
biodiversity conservation as a fundamental pillar of public
health. Sustainable practices, responsible land use, and the
preservation of natural habitats should be integrated into public
policies and educational programs. Additionally, fostering a
global ethic that values biodiversity as a shared resource for the
benefit of all life is essential. By acknowledging the reciprocal
relationship between biodiversity and human health, and by
actively working to preserve the diversity of life on Earth, we
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can build a healthier and more sustainable future for the planet
and its inhabitants.
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Abstract

In the literary domain the Dalit female writers gave
awesome conditions of Dalit and still surviving under
uncongenial and hostile atmosphere. This subjugation, caste-
based oppression, possession of discriminating attitude of upper
caste and their inferior treatment given to lower caste/ is
observed in socially forward states like Maharashtra etc. The
Dalit writers, poets portrayed the condition of underprivileged
about exploitation and slavery from their own experiences and
circumstances which they faced and seen in the society. These
writers have been influenced by the ideologies and principles of
Jyotiba Phule and Dr. B. R. Ambedkar the Dalit icons who
fought for equality and liberty of Dalit in India.

After the literary meet in Nagpur in 1976 Dalit
women’s writing came into prominence. The emergence of
Dalit poetry was full of aggressive language and focused on the
collective identity. Their poems mirrored Dalit existence and
demands of human values useful to bring social stability.Jyoti
Langewar Dalit- feminist poet advocated the Dalit feminism and
raising the rebel against upper caste section of society. Her
poem Caves and Mother can be read on the feministic approach.
In Langewar’s poem collective consciousness of Dalits
assertations about caste and gender-based discrimination. The
poem Mother is real perception about double oppression by the
patriarchial power dominated by women. She provokes the Dalit
sensibilities to seek changes in social consciousness to make the
Dalit more revolutionary about their rights and identity. This

Research and Development / S 37fT @ / 116




paper explores the Jyoti Langewar’s poem in the context of
Dalit feminism and protest about the heinous situation occurred
in the destiny of Dalit from ages to ages.

Key words:

Identity, Dalit, Gender, Marginalization, Subjugation,
Representation, existence suppression.

Introduction

Jyoti langewar is well recognized figure in Marathi
Dalit writer and social activist. Her writing creates a wave of
revolution in Dalit literary circle . She execute the pathetic, grim
situation of Dalit women. she exposed the dalit feminist
consciousness her thoughtful expression in her poem
advocated patriarchal system which demolished the rights of
women. her literary pursue included Disha Direction published
in 1982. ajun vadal uthale nahi [ No Storms Still Rise] She
stressed deep consciousness of castebased politics and its
drawbacks set in the society. She had great reverence to Dr. B.
R. Ambedkar And Jyotiba Phule who emancipated the
untouchables and break less efforts to drive equality, dignity,
respectable life for under privileged section of society. her
allude to the mass leader specified in the poem Mother

.....Saying Study become an Ambedkar

And let the baskets fall from my hands. [Langewar 31]

Jyoti Langewar’s poem entitled Ai (Mother) in Marathi;
the poem explored the oppression exploitation which were the
integral part of Dalit women it is due to her gender and class
and poverty stricken condition. The mother in the poem
depicted by her daughter in following way

Mother I have seen you

Burning the soles of your feet in harsh summer sun

Hanging your little ones in a cradle on an acacia tree

Working on road construction crew...... [Langewar 34]
After the tremendous hardships she was not getting her full
remuneration. The economic suppression was focused in the
poem. Her expectation about simple comfort of life was not
enjoyed. One of the reason the dalit women labours lack the
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literacy hence the ignorance became the hurdles in the progress
of their life. The dalit women forced to live in deprivation and
exploitation their dissatisfaction about harsh lives expressed in
following lines

I have seen you on your deathbed

Giving that money you earned

Rag-picking to dikshabhumi [Langewar 36]

The Dalit women have concern and deep respect to their leader
and community the above lin showed that she was willing to
donate some amount of money from rag picking to dikshabhumi
where Dr. Ambedkar embraced Bhuddism along with his
followers. It is the revolutionary decision and act to discard
existing religious frame and obtain freedom from the caste
based system applied for domination in the society.

I have seen you

For a dream of four mud walls

Stepping carefully, pregnant

On the scaffolding of a sky scraper

Carrying a hod of wet cement on your head...

[Langewar 35]

The Dalit women were faced the double patriarchies of
their own caste at the hands of upper caste when the Dalit
woman went to crowed market over her head and her sari were
stitched for many times and men from the roads watching with
insulted manner. She was trying to protect herself from men
from her community and outside the community.

Maya Pandit a translator and activist aptly say that
‘Langewar asserted protest in poetry which transformed the very
idiom of protest’.

The poem Mother Langewar she gave significant
incident of Namantar Andolan and dedication to their people
and it was historical event which changed the name and it was
thing of pride and dignity.

I have seen you

At the front of the Long march

The end of your sari turns tightly at the waist shouting

Change the name [Langewar 37]
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‘Caves’ the revolutionary poem gave vivid presentation of
Shudra and their struggle for existence the inhuman treatment
handed by the upper caste people on the name of caste and gender.
The optimistic view with the hope free thinking and living is
closely attached with it. The seeds of rebellion against social
establishment are seen in ‘Caves’. The poet aims to bring the life of
untouchable with their sorrows and sufferings and how the curse of
casteisum neither to live nor die. In post independence period the
Dalit community were subjected to lots of hardships and social
injustice by the upper caste. Here Jyoti Langewar expressed
anguish she used symbols of caves to project the age old traditions
which was very humiliating to Dalit. The poem is explosion of
acute pain of Dalit women. The poem is an attempt to the feeling of
revolt at inhuman treatment to Dalit people in the society. The caste
system has disapproved the Dalit woman’s identity so that they
never try to rise and demand their civil rights.

Their inhuman atrocities have carved caves

In the rock of my heart

I must tread this forest with wavy steps

Eyes fixed on the changing times ............ rebel

Jyoti Langewar [Trans.] Shanta Gokhale, 1994, 22

The Dalit women writers’ dalit feminism exhibited the
indefensible condition in which they bear the burden of
patriarchal domination. She demonstrated patriarchy and caste
based discrimination gave coverage to perpetuate exploitative
practices from which they had not escape/plight. The ambience
of inferiority and inequality among the Dalit community
suffocated the lives odf Dalit women. The circumstances of
humiliation of female at the hands of unthinking privileged class
and hopelessness, which force them to express worse living
conditions and animal like treatment. Hence they wanted to find
new space which is culturally suitable for them. The Dalit
female poets reflected their emotions about their betterment of
lives and social welfare is the target to live as human being.

Conclusion:

The Dalit movement has been able to handle the Dalit
cause successfully but unfortunate thing is that Dalit women’s
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problems and issues are oblivised. so the Dalit women remain
‘Dalit among Dalit’. The politics of patriarchy have made them
to inferior treatment both inside and outside the community.
Truly caste and patriarchy were not hidden in the time but
actively occurred in the contemporary society. The Dalit literary
canvas was incomplete without Dalit women’s contribution with
their literary genre like poems, short stories and most significant
is the extension of their short writings in to autobiographies or
self narratives. The Dalit women movement and Women
movement in India was not justify the rendering the issues of
violence and marginalization of Dalit women. The Dalit Women
in the social context are treated as timid, yielding, dependent,
self-sacrificing, emotional and hence she is exploited, sexually
harassed by the upper class people and from their community.
The Poems is an attempt to declare the rights of Dalit women
and strengthen them to tighten the wrist to oppose the age old
slavery, humiliation etc. so that they can able to lead dignified
life. Their poem consists of protest and harsh realities of Dalit
women’s life and makes the society audible to hear unheard voice.
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Abstract:

According to Eric and Mary Josephson, alienation is “an
individual feeling or state of dissociation from self, from others,
and from the world at large” (Introduction to Man Alone, p.
13). Sociologically it can be defined as a condition in social
relationship reflected by a low degree of integration or common
values and a high degree of distance or isolation between
individuals. It results from loss of identity and embodies feelings
of exclusion, neglect, and not belonging and explores active
separateness of an individual from his immediate environment.
According to Encyclopedia, the various nuances ascribed to it
are powerlessness, meaninglessness, normlessness, cultural
estrangement,  social isolation,  self-estrangement, and
alienation from work. (Brittanica) While the theme of alienation
is not a central focus in the Harry Potter series, there are
instances where characters experience feelings of isolation or
being different from others. In the Potter novels, various factors
like class struggle, racial discrimination, psychological
isolation etc. causes alienation of various characters in varied
ways. Alienation is a sub-theme that adds complexity to certain
characters' experiences, but it doesn't define the series as a
whole which is more focused on friendship, courage, and the
battle between good and evil. In this paper, an attempt is made
to investigate the Giants as a race in Harry Potter series in the
light of the theme of alienation.
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In Harry Potter series, Giants are magical beings facing
alienation in the wizarding world. Misunderstood and
marginalized due to their size and strength, they seek acceptance
amidst societal prejudice. Wizards view them with fear, leading
to exclusion and a Ministry of Magic policy against them. Rita
Skeeter’s assessment of Giants in Goblet of Fire as ‘inherently
violent’ ‘bloodthirsty and brutal’ (Goblet p.370) and their
alleged support for Voldemort, clearly expresses the bigotry of
wizards towards Giants. The stereotype perpetuated by Rita
Skeeter further contributes to the alienation of Giants, leading to
fear and mistrust. The wizards consider Giants as the racial
Other. While the theme of Giants' alienation is not a central
focus of the series, it serves as a backdrop to the broader
prevalence of prejudice and discrimination in the wizarding
world. The treatment of Giants adds depth to the narrative's
exploration of acceptance and understanding of magical
creatures and by extension minority groups in real world.

The Giants are alienated, isolated and separated from
wizarding society and most of the Giants live in the mountains
and are violent and aggressive. This isolation is both self-
imposed, as Giants prefer to stay away from humans, and
imposed by wizards who fear their strength and potential for
violence. Hagrid says ‘It’s jus’ that mos’ wizards aren’t
bothered where they are, ‘s’long as it’s a good long way away’.
(Order p.393) The Giants were considered vicious by wizards
yet, ironically wizards were the ones who mercilessly executed
the already ‘dying out’ (Goblet p. 363) race of Giants. The
Giants suffered the trauma of being uprooted from their
homeland and were forced to move into isolated uninhabitable
and far off mountains and they ‘had no choice bu’ ter stick
together fer their own protection’. (Order p.395) As a result of
these unnatural close quarters, they often fought amongst
themselves and as a species were on the verge of extinction.
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In the final book, Harry Potter and the Deathly Hallows,
there is a significant event involving Giants. The Death Eaters,
aligned with Voldemort, form an alliance with the Giants during
the Battle of Hogwarts. The Giants' involvement with
Voldemort is a manifestation of their alienation from the
wizarding world. They are used as tools of destruction,
emphasising their status as outcasts. Voldemort too considers
them only as a tool of destruction and not allies.

Rubeus Hagrid, one of the few giant half-breeds in
Harry Potter novels is introduced in the first book as a large
man, almost as tall as a normal man and at least five times as
wide. Long tangles of bushy black beard hid most of his face, he
had hands the size of trash can lids, and his feet in their leather
boots were like baby dolphins. He is the Gamekeeper and
keeper of keys at Hogwarts and later on becomes the teacher for
the Care of Magical Creatures. His respect for and intuitive
knowledge of all creatures allows him to cultivate friendship
with almost all the dangerous and vicious magical creatures of
the forbidden forest. He cares for all creatures alike despite their
ugly appearance or non-utility which separates him from other
members of wizarding society. He even loved monstrous
creatures- the more lethal the better. It is due to his behaviour
that the giant spider Acromantula ordered his descendants not to
touch Hagrid; the proud race of Centaurs which is critical of
wizards and looks down upon them deems Hagrid as respectable
‘for the care he shows all living beings’. (Order p. 558) His
genuine compassion is often misjudged by wizards because of
his appearance, his past, his displays of emotion and his
‘unfortunate liking for large and monstrous creatures’ (Goblet p.
263) the dangerous, the better and thus, he is isolated and
discriminated by wizards. His experiences also reflect the
challenges faced by Giants. Hagrid's childhood was marked by
hardship and discrimination due to his mixed heritage. His
attempts to fit into the wizarding world are often complicated by
society's prejudices against Giants. Despite his gentle demeanor,
he faces judgment and distrust from some individuals due to his
lineage.
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He also experiences alienation due to his uncouth
behaviour reflected in his speech, his fractured grammar, his
loud voice and lack of social grace. He wipes his mouth by the
back of his hand, belches and honks loudly in his tablecloth
sized handkerchiefs. He weeps and drinks copiously. He is thus
the representative of the lower class. He has accepted his place
as a worker, never expressing regret of not being allowed to
continue with his education and own a wand like other wizards
and witches and thus becomes subordinate to others. Prevalent
prejudices of the wizarding world instill low self-esteem in
Hagrid and he drinks to assuage his troubles. As a teacher he
faces alienation due to his lower class and also suffers racial
discrimination. In his very first class, he introduces a hippogriff,
which is a very proud beast. He instructs that Hippogriffs should
be allowed to make first move and should never be insulted.
Draco insults the hippogriff resulting in his injury by hippogriff.
Draco, with the help of his influential father, makes use of his
injury not only to humiliate Hagrid, but also to get hippogriff
executed.

Hagrid’s ancestry and his attitude also alienate him from
wizarding society. Hagrid is a half giant born out of giantess
mother and a wizard father. His father gives him steadfast
support and takes care of him. But when his giant heritage is
revealed by Rita Skeeter, numerous members of magical
community allege that the brutal nature of Giants will
eventually dominate his personality. On the contrary, it is his
father’s gentle upbringing that bears a mark on him. Even Ron,
Harry and Hermione, who are Hagrid’s friends, react differently
to this revelation. Ron agrees that Giants are vicious by nature
and ‘they just like killing’. (Goblet p.363) Hermione and Harry
brought up by Muggles, have no problem accepting his lineage.
When his identity is revealed, Hagrid offers his resignation to
Dumbledore. As he feels proud of his mixed racial heritage, he
says, ‘I am what I am, an’ I’'m not ashamed’. (Goblet p.384)
Though his resignation is not accepted by Dumbledore, who is
anti- racist, yet, when Umbridge becomes the High Inquisitor,
she expels him owing to her racial prejudice against half Giants.
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Her inspection of Hagrid’s class shows the racial and ethnic
intolerance of half breeds by the magical community. Hagrid is
treated as if he is a dim-witted moron; and while communicating
with him Umbridge speaks slowly and loudly and uses sign
language. Umbridge tries to prove that Hagrid is inefficient and
incapable teacher, lacking in linguistic reasoning and analytical
abilities. Ostry remarks in this connection ‘Hagrid needs to be
saved by the trio Harry, Ron and Hermione again and again’
(Ostry, p. 95) which further endorses the paternalistic view that
non-magical humans cannot care for themselves and hence
cannot be equal to wizards.

Hagrid, though himself a sufferer, is not free from his
own racial and cultural prejudices. He projects his alienation
onto others. He feels himself superior to his brother, Gwarp,
who stays with Giants, and tries to teach him English language,
manners in an effort to civilise him. This attempt is redolent of
acculturation of the indigenous people by the colonisers to the
imperial outlook as they considered it superior to the natives’
culture.

Hagrid's character exemplifies resilience and self-
acceptance despite societal prejudices. His genuine compassion
for magical creatures, regardless of their nature, showcases his
commitment to understanding and embracing differences.
Hagrid's role as a teacher and caretaker influences Hogwarts by
fostering a more inclusive environment. His genuine care for
magical creatures and his commitment to educating students
challenge traditional wizarding views.

Grawp, Hagrid's giant half-brother, epitomises alienation
through various lenses, particularly within the framework of
postmodernist theory. Postmodernism, which challenges
established norms, power structures, and traditional narratives,
illuminates Grawp's marginalised existence in the wizarding
world. Grawp's physical otherness, symbolised by his immense
size and differences from humans, underscores his inherent
alienation. Grawp's attempts to integrate into the giant
community face rejection. Other Giants, including those in the
mountains, initially reject him because of his smaller size from
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other Giants and his willingness to associate with humans. This
rejection exacerbates his sense of alienation. Hagrid's attempts
to teach him manners and language reveal the societal efforts to
assimilate Grawp, emphasising the postmodern theme of the
deconstruction of conventional narratives. Grawp's yearning for
companionship and connection is evident where he seeks
company and attempts to form bonds with Hagrid and, later,
with the wizarding community. His desire for friendship reflects
a longing to overcome his alienation and be accepted. Grawp's
inability to fully understand human customs and societal norms
adds another layer to his alienation. Hagrid's interactions with
Grawp in the Harry Potter series are complex, and while Hagrid
demonstrates care for his half-brother, there are instances that
reflect societal prejudices and challenges. Hagrid's actions,
while well-intentioned, also contribute to the challenges and
alienation faced by Grawp. Hagrid, despite his good intentions,
often underestimates the challenges Grawp faces in adapting to
the wizarding world. Hagrid's lack of understanding regarding
the complexities of giant culture and communication contributes
to Grawp's sense of alienation. Hagrid's efforts to help Grawp
integrate into society do not entirely succeed. Grawp remains
socially isolated, often separated from the main activities of the
magical community. while Hagrid's intentions are protective and
caring, his actions also highlight the challenges and prejudices
that Giants face in the wizarding world. Hagrid's lack of full
understanding and occasional misjudgments contribute to the
complexity of Grawp's experiences of alienation. Under
Hagrid’s insistence Gwarp struggles to learn wizard’s language.
Grawp's struggles with language align with postmodern
concerns about communication limitations, reflecting the
challenges faced by marginalised individuals expressing
themselves. His fragmented reality, caught between the
wizarding and giant worlds, challenges the notion of a unified
reality, highlighting the diversity of experiences within the
magical realm. The narrative involving Hagrid and Grawp
becomes a microcosm of the broader societal prejudices and the
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difficulties faced by magical beings trying to integrate into the
wizarding community.

Power dynamics between Giants and wizards exposes the
marginalised and feared status of Giants within the magical
society. But Grawp's narrative disrupts the stereotypical
portrayal of Giants as uniformly violent, introducing nuance and
diversity ~within marginalised groups, aligning with
postmodernism's rejection of overarching narratives. Moreover,
Grawp's limited agency, especially in terms of making choices
for himself, reflects the broader theme of systemic alienation.
His fate is often determined by external factors, including the
actions of wizards, contributing to a sense of powerlessness.

Grawp's alienation is multifaceted, encompassing
physical otherness, cultural differences, rejection from his own
kind, and the pervasive fear and prejudice from wizards. Giants,
as a collective, face alienation due to forced separation,
emphasising systemic issues. Gwarp’s character represents the
broader theme of marginalised magical beings grappling with a
sense of isolation and the quest for acceptance within the
wizarding world. Hagrid's well-intentioned but occasionally
misguided efforts contribute to Grawp's challenges, reflecting
broader societal prejudices in the wizarding world. Hagrid's
empathy contrasts with prevailing biases and offers a more
inclusive perspective. Grawp's character, analysed through a
postmodernist lens, invites readers to question established
norms, power structures, and narratives, fostering a nuanced
exploration of themes related to otherness and alienation within
the magical universe.

Madame Olympe Maxime's character in the Harry
Potter series, particularly her journey as a half-giantess
navigating societal expectations, provides a rich ground for
analysis. Her initial reluctance to acknowledge her giant
heritage is a nuanced reflection of the societal pressure to
conform to wizarding norms, and her eventual acceptance
signifies the complexity of identity navigation within a
prejudiced society. Madame Maxime's decision to conceal her
giant heritage is driven by a combination of factors, including

Research and Development / S 7fT fame / 127




the fear of exposure and potential alienation. While her primary
motivation may be the avoidance of societal judgment and
discrimination, the act of hiding her identity itself can be seen as
a form of alienation.

At the outset, Maxime's character is portrayed as refined,
dignified, and elegant. She is the headmistress of Beauxbatons
Academy of Magic, adorned in black satin and opals, leading
her students who speak French, dress in expensive silks, and
have cultivated tastes in cuisine and arts. However, this exterior
conceals a significant aspect of her identity—her half-giant
heritage.

Maxime's decision to hide her giant ancestry is a response
to the prevailing stereotypes and prejudices against Giants in the
wizarding world. Giants are depicted as inherently violent and
dangerous, leading Maxime to fear exposure and potential
alienation. The fear of societal judgment becomes a driving
force behind her choice to present herself as fully human. In this
way, her concealment becomes a form of self-preservation, an
attempt to avoid the discrimination that Giants typically face.

The fear of exposure is rooted in the negative perceptions
associated with Giants. Maxime anticipates that revealing her
true heritage could lead to prejudiced attitudes and
discrimination. This fear is exemplified in her defensive
response to Hagrid's attempt to engage her in conversation about
their shared heritage. When Hagrid asks her about her giant
parentage, she says, ‘I ‘ave nevair been more insulted in my
life!” (Goblet p. 362) and emphasises on her being big bones.
Her indignant denial and emphasis on having "big bones"
underscore the sensitivity of the topic and the societal pressure
she feels to distance herself from her giant lineage. Thus, she
alienates herself from her true ancestry in order to be
assimilated in the wizarding world.

Maxime's reluctance to openly acknowledge her giant
heritage demonstrates an internal conflict and struggle with her
identity. She grapples with societal expectations and prejudices
against Giants, reflecting the challenges of self-acceptance and
the desire to belong within the wizarding community. This
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internal conflict is a recurring theme in the Harry Potter series,
where characters often face the dilemma of conforming to
societal expectations or embracing their true selves. As the
series progresses, Maxime undergoes a gradual process of self-
discovery and acceptance. The turning point in her journey
occurs when she openly embraces her giant heritage. This shift
signifies her willingness to challenge societal norms and be true
to herself, even if it means facing potential alienation or
prejudice. Maxime's character arc serves as a poignant
illustration of the broader theme in the series—challenging
stereotypes, embracing diversity, and advocating for acceptance
within a magical society that often exhibits biases and
prejudices.

Maxime's choice to break away from stereotypes by
openly acknowledging her giant heritage is a significant aspect
of her character development. By doing so, she challenges the
preconceived notions associated with Giants and contributes to
breaking down the societal prejudices that characterise them as
inherently violent or dangerous. Her decision becomes a
symbolic act of resistance against the discrimination faced by
individuals with non-human or unconventional backgrounds in
the wizarding world.

This symbolic acceptance of diversity aligns with broader
themes in the series. Maxime's journey can be interpreted as a
representation of the importance of embracing diversity and
challenging preconceived notions. Her stand against alienation
resonates with the overarching message in the Harry Potter
universe—encouraging acceptance and understanding of
individuals, regardless of their backgrounds.

Maxime's character is complex, representing the struggles
faced by individuals in the wizarding world who do not conform
to societal norms. Her journey reflects the broader narrative of
identity and acceptance within a magical society that mirrors
real-world issues of prejudice and discrimination. The richness
of Maxime's character lies in her ability to transcend stereotypes
and societal expectations, ultimately embracing her true
heritage.
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In summary, Madame Olympe Maxime's character
analysis reveals a multi-faceted portrayal of identity, societal
expectations, and the journey toward self-acceptance. Her initial
reluctance to acknowledge her giant heritage is rooted in the
fear of societal judgment, and her eventual acceptance
symbolises a triumph over societal norms and prejudices.
Maxime's character serves as a compelling exploration of
themes related to diversity, acceptance, and the complexities of
identity within the magical world crafted by J.K. Rowling.

In the context of Maxime and Hagrid, both characters
from the Harry Potter series, each embodies a unique
perspective and journey regarding their identity and self-
discovery. While Maxime initially hides her heritage to conform
to societal expectations, she eventually embraces her true self.
Hagrid, on the other hand, is open about his identity from the
beginning, displaying resilience and pride despite societal
prejudices. Both Maxime and Hagrid experience the difficulties
of being half-Giants in a society that discriminates against their
kind. Their reluctance to openly discuss their heritage suggests a
struggle with identity acceptance and the fear of being judged or
treated differently by others.

Ultimately, both characters serve as examples of
individuals navigating their identities in a world filled with
prejudice. Hagrid's unwavering self-acceptance and Maxime's
journey towards embracing her heritage contribute to the series'
themes of tolerance, acceptance, and the significance of self-
discovery in defining one's identity. The Harry Potter series
doesn't extensively explore the inner turmoil or explicit identity
crises faced by Giants like Maxime and Hagrid, but it hints at
the challenges they might encounter in navigating their
identities within a world that often fears or misunderstands
them. Gwarp’s character represents the broader theme of
marginalised magical beings grappling with a sense of isolation
and the quest for acceptance within the wizarding world. His
character, analysed through a postmodernist lens, invites readers
to question established norms, power structures, and narratives,
fostering a nuanced exploration of themes related to otherness
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and alienation within the magical universe. The depiction of
Giants shed light on the themes of prejudice, acceptance, and
the difficulties of belonging when one's identity differs from
societal norms.
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Abstract

This book chapter explores the implementation of fuzzy
logic in temperature control systems, presenting a detailed
analysis of its adaptive and intelligent attributes. The chapter
introduces the core principles of fuzzy logic, underscoring its
significance in delivering versatile and effective control
solutions for temperature dynamics. Through real-world
applications and case studies, the chapter illustrates the prowess
of fuzzy logic in enhancing adaptability, positioning it as an
indispensable tool in temperature control systems.

Keywords: Fuzzy Logic, Temperature Regulation, Adaptive
Control, Linguistic Variables, Fuzzy Inference System,
Membership Functions, Rules, Intelligent Control.

Introduction

Traditional temperature control methods have evolved
over the years and often rely on conventional engineering
approaches to maintain a desired temperature within a system.
Here's a brief overview of some traditional temperature control
methods:

On/Off Control: Simple on/off switching based on the
deviation of the current temperature (T) from the setpoint (SP).

Proportional Control: Adjusts heating or cooling
intensity proportionally to the temperature error (e = SP—T ),
We Can Mathematically express u(t) = K . e(t)
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Integral Control: Eliminates steady-state error by
integrating the cumulative temperature error over time, We can

Mathematically express pu(t) = K;. fot e(T) dT
Derivative Control: Anticipates future temperature

trends by evaluating the rate of change of the temperature error,
de(t)
dt
PID Control (Proportional-Integral-Derivative):

Combines proportional, integral, and derivative actions for a
balanced control approach, We can Mathematically express
t de(t)
u) =Ky .e(t) + K; f e(T) dT + K. It
0

Where,

u(t) Control signal applied to the heating or cooling
system, (T) Current temperature, (SP) Temperature setpoint or
desired temperature, e(t) Temperature error (SP —T), K, K;,
K4 Proportional, integral, and derivative gains, respectively.

These  expressions  provide a  mathematical
representation of how traditional temperature control methods
operate, where the control signal u(t) influences the heating or
cooling system based on the error between the current
temperature and the desired setpoint.

Motivated by the above discussion, we investigated, in
this book chapter, Fuzzy Logic in Temperature Control
Systems: Adaptive and Intelligent Solutions. The paper is
organized as follows: In Sec. 2 we derive need for adaptive and
flexible control systems. We see historical perspective on
temperature control systems in Sec. 3. In Sec.4. we discussed
fuzzy sets and membership functions. Role of linguistic
variables in representing temperature categories explain in Sec.
5. The last section contains some conclusions.

We can Mathematically express u(t) = Kq .

Need for Adaptive and Flexible Control

Systems
In the realm of dynamic and intricate systems, the
imperative for adaptive and flexible control systems has grown
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increasingly apparent. While traditional control methods prove
effective in stable and well-defined environments, they
encounter difficulties when confronted with uncertainties,
nonlinearities, and variable operating conditions. The call for
adaptability arises from the inherent constraints of fixed or
inflexible control strategies.

System Dynamics: Consider a generic dynamic system
represented by the state-space equations

x(t) =Ax (t) + B u(t)
y(t) = Cx(t) + D p(t)

Where,

x (t) is the state vector, u(t) is the control
input, y(t) is the system output, A, B, C, and D are system
matrices.

Challenges with Fixed Control Strategies: Fixed
control strategies, often designed for specific operating points,
struggle when the system dynamics (A, B, C, D) change due to
external disturbances or variations in the process.

Adaptability and Flexibility: Adaptive control systems
address these challenges by continuously adjusting their
parameters based on real-time observations and feedback. The
adaptability of a control system is reflected in its ability to
update control laws p(t) in response to changes in the system
dynamics, ensuring optimal performance even in the face of
uncertainties.

We can express mathematically, Consider an adaptive
control law u(t) = —L(t).x(t)

Where,

L(t) is adaptive control law. Adaptive algorithms
estimate and update L(t) online, incorporating information
about changing system dynamics.

Historical Perspective on Temperature Control

Systems
Temperature control systems have undergone a
remarkable evolution over time
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Pre-Industrial Revolution: Manual methods, relying on
human observation and basic mechanisms.

Industrial Revolution: Introduction of manual controls
in manufacturing processes.

19th Century: Development of bimetallic thermostats
for automated temperature regulation.

20th Century: Widespread adoption of HVAC systems
and the introduction of PID controllers.

1960s-1970s: Transition to digital control systems for
improved accuracy.

1980s-1990s: Integration of microprocessors for more
sophisticated control.

21st Century: Emergence of smart and IoT-based
control systems, enabling remote monitoring.

Present: Advanced sensing and machine learning
contribute to predictive and adaptive temperature control.

The historical journey showcases a progression from
manual methods to today's intelligent, data-driven solutions in
temperature control systems.

Fuzzy Sets and Membership Functions

Fuzzy Sets: A fuzzy set is a generalization of a classical
set where each element has a degree of membership between 0
and 1, indicating the strength of its belongingness to the set.
Let's denote a fuzzy set as A over a universe of discourse X:

A={(xuAlx)) \xeX}

Here, p A(x) is the membership function of the fuzzy
set A, providing the degree to which x belongs to A.

Membership Function: The membership functions
u A(x) defines the degree of membership of an element x in the
fuzzy set A. It maps each element from the universe of
discourse to a value between 0 and 1. For example, The
Gaussian membership function

(x=c)?

wA(x) = e 2a?
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Here, c is the centre (mean) of the function, and o is the
standard deviation, determining the width of the curve

‘ Temperature

20 25 30 35 40 45 50 S5 60

In this representation, the curve depicts the membership
function for "Warmth," where the degree decreases as the
temperature moves away from the centre. The wider the curve
(larger o) the more gradual the transition.

Role of Linguistic Variables in Representing

Temperature Categories

In temperature control systems, linguistic variables are
essential for expressing qualitative aspects such as "Cold,"
"Warm," and "Hot." Linguistic variables provide a formalized
means of expressing imprecise and subjective information in a
formalized manner.

Let's define linguistic variables for "Cold," "Warm,"
and "Hot" using triangular membership functions

Cold (C):
Membership Function p o4 (x)
ifx<a
(b-—x) .
:ucold(x)_ m lfaSXSb
0 ifx=b

Here, a and b are parameters defining the triangular
shape.
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Warm (W):
Membership Function pyy grm (X)

{ 0 ifx<aorx=c

C=@ )
ifa<x<
Bwarm (X) = (b—a)
(=0 .,
=D ifb<x<c
Here, a, b, and c are parameters defining the triangular
shape.
Hot (H):
Membership Function gy ¢ (%)
0 ifx<b
(x-b) .
uuHOt(x)z (C_b) lfbsxsc
1 ifx=>c
Here, b and ¢ are parameters defining the triangular
shape.

These membership functions assign degrees of
membership between 0 and 1 to temperatures, allowing for a
fuzzy representation of temperature categories. The parameters
a, b, and c control the positions and shapes of the triangular
membership functions for each linguistic variable.

Defining Fuzzy IF-THEN Rules Based on Linguistic
Variables

In a temperature control system, fuzzy IF-THEN rules
guide decision-making based on linguistic variables. Let's define
a set of rules using linguistic variables T for temperature and O
for output control action.

Fuzzy IF-THEN Rules:

Rule 1: IF T is Cold THEN O is Increase Heating

If Peora (T) Then Hincreasing Heating (o)

Rule 2: IF T is Warm THEN O is Maintain Current
State

If Hwarm (T) Then MMaintain Current State (0)
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Rule 3: IF T is Hot THEN O is Decrease Heating
If HHot (T) Then Hpecrease Heating (0)

\

17 / Vo \‘
S P Temperature E==) ommmmmmme s =) Control Action
Cold Warm Hot Increase Heating

These figures represent triangular —membership
functions for linguistic variables "Cold," "Warm," and "Hot" for
temperature and corresponding control actions. The overlapping
regions demonstrate how the rules determine the degree of
membership in each linguistic variable, guiding the control
action.

Rules linking input and output variables in

temperature control

Fuzzy rules linking input (temperature) and output
(control action) variables in a temperature control system. For
simplicity, we'll consider linguistic variables "Cold," "Warm,"
"Hot" for temperature and "Decrease Heating," "Maintain
Current State," "Increase Heating" for control action.

1. IF Temperature is Cold THEN Control Action is
Increase Heating

If Peora (T) Then Hincreasing Heating (o)

Here, p¢oiq (T) represents the membership function of
"Cold" for the temperature variable T, and Increase
Heating Hincreasing Heating (o)

Example of triangular —membership function
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1 ifT<18

m={2"T r<ig<as
Heold 75 _ 18 lf < <
0 if T =25
1 if 0 <-3
Hincreasing Heating (o) = 3_—(_3) if—-3<0<3
0 if 0 =3

2. IF Temperature is Warm THEN Control Action is

Maintain Current State
If Hwarm (T) Then HMaintain Current State (0)

Example of triangular membership function
0 ifT<18o0rT =32

T —18
if 18<T <25

twarm (T) = { 28 —18
2T s <T<32
37-25 2 =Ts
(1 if-3<0<3
MMaintain Current State (0) - {0 Otherwise

3. IF Temperature is Hot THEN O is Decrease Heating
If HHot (T) Then Hpecrease Heating (0)
Example of triangular membership function
0 if T <25

M =172 ootz
HHot 32 — 25 lf =1 =

1 ifT=32
HDecrease Heating (0)
0 if 0 <-3
(=3)-0 f-6<0<-3
= _— 1 — < < —
(=3) = (=6)
1 if 0> —6

These expressions represent updated fuzzy rules with
different triangular membership functions for the linguistic
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variables, reflecting potential variations in the control system's
characteristics.

Future trends in fuzzy logic temperature

control system

The field of fuzzy logic in temperature control is
dynamic, and several future trends and potential advancements
are anticipated. These trends aim to enhance the adaptability,
intelligence, and efficiency of temperature control systems.

Exploration of novel membership function designs then
research into more sophisticated membership function shapes
and structures to capture nuanced relationships between input
variables. This can lead to more accurate representation of
linguistic terms. Real-time adaptation of fuzzy rules and
parameters then Systems that dynamically adjust fuzzy rules and
parameters in response to changing environmental conditions.
This adaptability ensures optimal performance under varying
circumstances. The intersection of fuzzy logic with these
emerging technologies is likely to shape the future landscape of
intelligent temperature control systems.

Conclusion

The exploration of Fuzzy Logic in Temperature Control
Systems reveals its pivotal role in creating adaptive and
intelligent solutions that transcend the limitations of traditional
control methods.

The linguistic representation of temperature categories
(Cold, Warm, Hot) enhances the interpretability of the control
system. Fuzzy logic enables the translation of expert knowledge
into rules that mimic human decision-making, fostering a more
intuitive approach to temperature regulation. Fuzzy Logic in
Temperature Control Systems offers adaptive and intelligent
solutions that align with the complexities and uncertainties
inherent in temperature regulation. Its user-friendly design, real-
time responsiveness, and energy-efficient operation contribute

Research and Development / S 3TfT fam@ / 140




to its enduring relevance and potential for continued innovation
in the field.
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Abstract

Research plays a significant role in accreditations as
well as the competitiveness of the university or colleges, which
ultimately enables it to attract top talent in terms of both
students and faculty. It has been shown that research
productivity is positively correlated with institutional ranking
and reputation. The new National Education Policy is based on
the pillars of Access, Equity, Quality, Affordability, and
Accountability. Inclusion of artificial intelligence, 3D machines,
data-analysis, biotechnology etc. in graduate education will
create skilled professionals even in cutting edge areas and
increase employability of youth. NEP-2020 has made a
commitment to funding scholarly research. National Research
Foundation (NRF) framed under NEP will look after funding,
mentoring and development of high-end research. The strong
synergy established between research, academia, and industry is
bound to increase and address the global yearning for research
and development. Outstanding research through higher
education and development is expected through NEP-2020.

Key words:
NEP-2020, National Education Policy, Indian education system,
Higher Education, Research, National Research Foundation

Introduction
The generation of new information is one of the goals of
higher education, always with the intention of instructing and
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forming an enlightened society. This implicit obligation requires
research to be conducted by teachers in higher education,
especially from universities and colleges. Numerous higher
education institutions have gained recognition and a place for
themselves because to this ingrained expectation of conducting
ongoing research.

One such country where research has long been
incorporated into the higher education curriculum is India.
Research has been prioritized in higher education institutions for
the first time since independence, according to the National
Education Policy (NEP)-2020. Now, academic research is a core
part of the higher education system. Research sometimes makes
it easier to understand a whole new area of knowledge that is
useful for teaching. In addition to identifying answers for a
range of socio-economic issues through governmental actions,
research exposes economies and society to creative thinking.
Aside from that, research fosters innovation in all fields,
including science and technology.

National Education Policy 2020 and
Research in Higher Education

After three decades, a new education policy has been
approved in India. Prior to this, the National Policy on
Education was formulated in the year 1986 and was amended in
the year 1992. It is expected that this education policy will lay
the foundation for new and all-round changes in the education
sector.

The NEP-2020 places a greater emphasis on critical
thinking, problem-solving, and hands-on learning experiences,
which has the potential to improve students' learning outcomes,
particularly for those from disadvantaged backgrounds. As per
policy, higher education is a rich cultural and scientific asset
which enables personal development and promotes economic,
technological and social change. It promotes the exchange of
knowledge, research and innovation and equips students with
the skills needed to meet ever changing labour markets.
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Research in education primarily aims at systematic
investigation of educational problems and tries to provide
possible solutions to those problems. Study conducted at
universities and institutes enhances the quality of education
provided. Teachers who engage in cutting-edge research can
pass on their findings to their students. This ensures that
students stay updated with the advancements in their fields.

One of the NEP's ten ambitions is to institutionalize
research financing, which is a crucial prerequisite for advancing
research in the higher education system. Indeed, the NEP-2020
has made a historic commitment, particularly with regard to
funding scholarly research. The lack of sufficient institutional
and governmental financing for conducting research in the areas
of art, language, culture, society, economy, society,
environment, and other related fields has been a backdrop for
this. However, there may be notable exceptions in the areas of
research, technology, and space exploration, which have drawn
significant funding from private industrial enterprises and
special purpose organizations.

The change that took place over the years forced most
university departments to limit themselves to teaching and
abandon research almost completely as well as the faculty from
colleges lost their research fields, gained complete freedom for
research now.

This new tendency, in addition to influencing the
characteristics and character of the college, changed an outdated
curriculum. Second, the lack of public funding damaged the
research culture and caused enormous damage to higher
education. NEP has pointed out that India's investment in
science is less than 1% of GDP, which is much lower than even
small countries.

Inclusion of artificial intelligence, 3D machines, data-
analysis, biotechnology etc. in graduate education will create
skilled professionals even in cutting edge areas and increase
employability of youth. With almost dismal or non-existent
research funding in the country, the corrupt practice of donors to
sanction research grants continues to be worrying. This
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unethical situation is due to the growth of research seeking
funding. Third, in the absence of adequate funding, most
universities abandoned research activities due to lack of
resources and refined their budgets to cover only establishment
costs such as salaries, maintenance, etc. Consequently, there is a
lack of self-financing of higher education for research activities
due to the largely subsidized fee structure. Also, corporate
funding and industry support for research are not available in all
disciplines. Funding from such sources is project-specific and
mostly limited to science and technology, other faculties are
neglected or excluded though that have socially important
research topics.

In order to reverse the current trend and bring back the
lost glory of science in higher education, two very important
roadmaps were planned in the NEP:

(1) To develop the research capacity of teaching staff and to
promote the development of a scientific culture in universities
and colleges.

(2) Initiate and fund peer-reviewed research through the
establishment of the National Research Foundation (NRF).

Research work in the curriculum of the program in
undergraduate and master's studies has been included in NEP.
This led to the introduction of a four-year integrated program
with a three-year bachelor's degree and a one-year research-
based master's degree. Those who have completed a three-year
bachelor's degree in continuation must be devoted entirely to
research. A doctoral thesis leading to a Ph.D. degree is only
allowed with a master's degree or a 4-year bachelor's degree.
The NRF will provide merit-based but fair peer-reviewed
research funding in all scientific fields at universities and
institutions. With the establishment of the NRF, most of the
problems related to the research funding process can also be
solved by the introduction of an open selection procedure.
Interestingly, the existing departments of Science and
Technology, Atomic Energy, Biotechnology, Agricultural
Research, Medical Research, Historical Research and the UGC
continue to fund research according to their priorities and needs.
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Conclusion

Research and Development are the catalyst for
creativity and innovations. They play a crucial role in the
context of Higher Education which faces the challenges of
globalization and competition in the present-day context. In
conclusion, it can be said that NEP is a pioneering initiative that
has given a new dimension to paradigmatic research in the
country's higher education sector. With that, the goals of the
policy are very clear, so that colleges, especially universities,
bring back the scientific culture and become centers of
knowledge creation. NEP will create an environment for
effortless promotion of research in universities and colleges.
Another new initiative by the Higher Education Commission of
India (HECI) will ensure that the new curriculum design is
formulated in the NEP at the earliest. Second, the establishment
of the NRF must not be a corresponding agency that has shares
in the country. Instead, it really needs to meet its goals and
increase the flow of research funding across all areas of higher
education. Thirdly, the majority of the goals planned in the NEP
can only be realized by increasing the allocations for until now
neglected subjects such as social and humanitarian sciences,
environment, history, intercultural sciences etc. A government
will significantly increase public spending on research if it
intends to build the information society as a whole. No doubt,
the policy promotes a seamless education system with no rigid
distinctions between arts and sciences, curricular and
extracurricular activities, and vocational and academic streams.
National Research Foundation (NRF) framed under NEP will
look after funding, mentoring and development of high-end
research. The strong synergy established between research,
academia, and industry is bound to increase and address the
global yearning for research and development.

The new education policy in India is a welcome step
towards modernizing the education system in the country. It
aims to make education more accessible, equitable, and
inclusive. The policy focuses on providing quality education to
all, irrespective of their socio-economic background. One of the
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fundamental principles guiding the development of our
education system as per NEP-2020 is the fostering of
'outstanding research as a corequisite for outstanding education
and development'. The National Education Policy (NEP)
emphasizes a multi-disciplinary approach in education and
encourages the cultivation of curiosity and creativity with the
aim of developing analytical and critical thinking skills at an
early stage. These skills are crucial for framing the appropriate
research questions and generating the desired and relevant
results. Therefore, this approach will give a significant boost to
research and innovation, serving as yet another important signal
in the long term and sustainable research agenda for India.
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Introduction: -

Heavy metals are nothing but the metals as like the
usual metals we found in the nature, but these metals are
harmful not only to the human being but also to the ecosystem!.
Due to the modernization and industrial development the heavy
metals accumulation in the environment increases. Some
examples of naturally occurring heavy metals are as follow.

Mercury Arsenic
ra Cadmium
4..‘
Molybdenum Metal Bar Cadmium Metal Lead Rock

These are the properties of a metallic substance at room
temperature like to the usual metals®?. Heavy metals are
generally defined as metals with relatively high densities,
atomic weights, or atomic numbers. Some of the most common
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heavy metals include Arsenic, Lead, Chromium, Mercury,
Cadmium, cobalt, copper, manganese, molybdenum, vanadium,
strontium, and zinc. Though these metals are harmful to health
concern of living organisms, still they requires trace amounts for
metabolic functioning of the body of an living organisms. Some
of the common heavy required in trace amounts includes cobalt,
copper, manganese, molybdenum, vanadium, strontium, and
zinc*®, If the concentration of these essential heavy metals in
the body of living organism crosses the upper limit it may be
lethal effect. Due to rapid industrialization and modernization
the heavy metals entered into the body of living organisms
either through the consumption of contaminated foods,
contaminated water or when exposed to the heavy metals
contaminated air through the breathing’'°. Due to the modern
habit of the developed society the heavy metals can also enter in
body by excessive use of modified commercial products'!.

Sources of Heavy Metals: -

The heavy metals generally naturally occurring
elements found in the earth crust. The industrialization and
human anthropogenic activities increase the concentration of
heavy metals in the environment leads to the heavy metal
pollution. Some of the major activities that increase the heavy
metals includes, mining, tailings, industrial wastes, agricultural
runoff, lead acid batteries, aging water supply systems,
occupational exposure, paints and treated timber etc.
Environmental contamination can also occur through metal
corrosion, atmospheric deposition, soil erosion of metal ions and
leaching of heavy metals, sediment re-suspension and metal
evaporation from water resources to soil and ground water.
Natural phenomena such as weathering and volcanic eruptions
have also been reported to significantly contribute to heavy
metal pollution. Industrial sources include metal processing in
refineries, coal burning in power plants, petroleum combustion,
nuclear power stations and high-tension lines, plastics, textiles,
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microelectronics, wood preservation and paper processing
plants.

Health Effects of Heavy Metals: -

International Agency for Research on Cancer (IARC),
reveals that these metals are responsible as human and animals
carcinogens.

Heavy metals such as arsenic, cadmium, chromium, lead
and mercury are classified under as high degree of toxicity and
carcinogenic to human and animals.

They are all systemic toxicants that are known to induce
multiple organ damage, even at lower levels of exposure

In plants it shows causing DNA damage and
conformational changes that may lead to cell cycle modulation,
carcinogenesis or apoptosis.

Gastrointestinal and kidney dysfunction, nervous
system disorders, skin lesions, vascular damage, immune system
dysfunction, birth defects, and cancer are examples of the
complications of heavy metals toxic effects.

How can we prevent heavy metal poisoning?
The most important step is to determine the source and
remove it to stop any further exposure. This includes
recognition of exposures in the home, but also at work, and in
your surrounding environment.
Some simple ways to prevent exposure to heavy metals
include:
1. Limit dust in the home and remove your shoes when
you go inside since metals can collect in dust and dirt.
2. Be aware of local fish advisories for mercury or arsenic.
3. Be aware of lead sources that may be in the home such
as peeling paint, imported toys, or imported candies.
4. If your job involves working with metals, make sure
you do not bring any metal residue or powder home.
This may include showering and changing clothes at
work before coming home.
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Be aware of any industrial sources (operating or closed)
that may be close to your home or neighborhood.

If you have hobbies that involve working with metals,
make sure the area is well ventilated. Wash your hands
when you are finished.

If you have older plumbing in your home, consider
having your drinking water tested for metals.

If you are using a well for your drinking water, you may
want it tested for inorganics (includes metals)
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Abstract

Heterocyclic compounds are cyclic compound with the
ring containing carbon and other element, the component being
oxygen, nitrogen and sulphur. The simplest of the five
membered heterocyclic compound are pyrrole, furan and
thiophene, each of which contains a single heteroatoms. The
five membered ring containing more than one or two
heteroatoms also such as azole, pyrrole, thiazole, thiadiazole,
oxadiazole, triazene Synthesis of 2-amino -5-substituted -1, 3,
4-thiadiazole (ATDA) from 4-chloro benzoic acid and
thiosemicarbazide. In the present investigations synthesis and
characterization of Schiff bases synthesized along with
transition metal (II) complexes have been attempted due to their
wide range of applicability in various field.

Keywords: Schiff Base Ligands; Thiadiazole Ring; Vanadium-
Induced Cyclization

Introduction

Heterocyclic compounds are cyclic compound with the
ring containing carbon and other element, the component being
oxygen, nitrogen and sulphur. The simplest of the five
membered heterocyclic compound are pyrrole, furan and
thiophene, each of which contains a single heteroatoms. The
five membered ring containing more than one or two
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heteroatoms also such as azole, pyrrole, thiazole, thiadiazole,
oxadiazole, triazene etc.

Heterocyclic compounds play an important role in
biological processes, especially heterocycles that contain
nitrogen, because of their wide use in medicinal scaffolds for
active agents.

Thiadiazole is a heterocyclic compound featuring both
two nitrogen atom and one sulfur atom as part of the aromatic
five-membered ring. Thiadiazole and related compounds are
called 1, 3, 4- thiadiazole (two nitrogen and one other
heteroatom in a five-membered ring). They occur in nature in
four isomeric forms as. 1,2,3-thiadiazole; 1,2,5-thiadiazole;
1,2,4-thiadiazole and 1,3,4- thiadiazole. 1, 3, 4-thiadiazole are
important because of their versatile biological actions. In
particular, compounds bearing the 1, 3, 4-thiadiazole nucleus is
known to have unique antibacterial and anti-inflammatory
activities. Differently substituted thiadiazole moieties have
also been found to have other interesting activities such as
analgesic, antimicrobial, antitubercular , anticonvulsant and
anti-hepatitis B viral activities . In this review article different
compounds having heterocyclic nucleus have been shown to
possess different activity. It was found that among the
important pharmacophores responsible for various activities.

The 1,3,4-thiadiazole nucleus, which makes up the
azole group, is a versatile pharmacophore and exhibits a wide
variety of biological activities. In addition to the 1,3,4-
thiadiazole (1), there are three other isomers: 1,2,3-
thiadiazole(2),1,2,4-thiadiazole (3) and1,2,5-thiadiazole.

The thiadiazole core can be employed as a bioisostere
for other heterocycles, for example oxadiazoles. In this case, the
substitution of the oxygen atom for sulfur maintained the
biological activity and increased the led to the maintenance of
biological activity and an increase in lipophilicity.7,8 Among
the different azole heterocyclic, 1,3,4-thiadiazoles have aroused
much interest as can be seen from the large number of different
synthetic methodologies reported in the literature. Furthermore,
these compounds have very diversified biological properties,6-
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15 including: antifungal,16  anti-  inflammatory,17
antibacterial,18 antiparasitic,19 antioxidant,20 antidepressant,20
anticonvulsivant,21 diuretic,22 and antitumor agents.

Review of Literature

A heterocyclic compound is that which contain more
than one kind of atoms if ring are only made up of the carbon
atoms than that are called the homocyclic compounds but
the heterocyclic ring contain more than one compounds as
nitrogen, oxygen or sulfur for example, pyrole, furon,
thiophene. during the recent year that has been found there
are number of thiadiazole which contain the nitrogen in
different position as 1,3,4-thiadaizole & 1,2,3- thiadiazole &
1,2,4- thiadiazole, & 1,2,5-thiadiazole etc. & the basic ring
1,3,4-thiadiazole are the fused heterocyclic ring compound
have many biological activities as antimicrobial activity, anti-
inflammatory, anti fungal, antibiotic, diuretic, anti-depressant
etc have many example which shown these activity as
acetazolamide  (diuretic)  sulfamethiazole  (antibacterial)
ceftazolene (antibiotic) atibeprone (anti-depressant) etc. In
view of the standard reference work shows that more work
has been carried out on the 1,3,4-thiadiazole than all other
isomers combined. Members of this ring system have found
their way into such diverse application as pharmaceuticals,
oxidation inhibitors, cyanine dyes, & metal complexing
agents. The literature review showed that the thiadiazole nuclei
have antimicrobial, anti-inflammatory, anticancer,
antitubercular, antifungal, analgesic, oxidative inhibitors, anti
H-pylori, etc.

Several five membered aromatic systems having
three hetero atoms at symmetrical Position, 1,3,4- thia/oxa-
diazole have been studied because of their interesting
physiological properties. Itis also well established that various
derivatives of 1,2,4-triazole, 1,3,4-thiadiazole exhibit broad
spectrum of pharmacological properties such as antibacterial
and antifungal Activities.
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Preparation:

Synthesis of 2-amino -5-substituted -1, 3, 4-thiadiazole
(ATDA)from 4- chloro benzoic acid and thiosemicarbazide.
Method:

0.1M (7.2gram) of thiosemicarbazide and 0.1M (12.5 gram) of
4-chloro benzoic acid were taken in a round bottom flask .Then
add 100 ml phosphorus oxychloride in round bottom flask .This
mixture was refluxed for 3 hours .After reflux add ice cold
water and then also refluxfor 4 hours.

Reaction —

$
H ] Reflux 5
v e uw’c\Nw’N' I TNH
\
N—N

Method:

0.1M (16.92 gm) of product A and add 0.1M (9.7 gm )of P-
hydroxybenzaldehyde dissolved in a 25 ml of ethanol .Reflux
for 3hours .The yellow powder was recrystallized from 05 ml
of ethanolto afford a yellow precipitate .

COOH

Reaction —

NH
S N 0H
X
AQ__(\\‘( pHydiory benzaldehyde S\( W
N == & (
N \ A
N

The synthesis of (metal complexes)

B) ATSB — V (II) Chemical Required
Schiff baseDimethyl sulphoxide

Vanadyl sulphate pentahydrate (VOSO4 )
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Method:

0.02 M (6.07 gm) of Schiff base and 0.01M (2.910 gm) of
Vanadyl Sulphate Pentahydrate (VOSO4) dissolved in 25 ml of
dimethyl sulphoxide, mix them and reflux for 5 hours to get
Green color precipitate.

<

Characterization

Physical Characterization, Analytical Data:

The Schiff bases synthesized from thiosemicarbazide and
metal (II) complexes of Vanadium (II) of were obtained in
good yield. The analytical data and physical properties of
Schiff bases synthesized with transition metal (II) complexes
are listed in Tablel.1

Table 1.1 analytical data and physical properties of Schiff
bases synthesized with transition metal (II) complexes

Sr. Compound Color Yield | Melting
No. Point

1 AT Yellow 92% 146°

2 ATSB Yellow 90% 168°

3 ATSB(VO) Green 60% 263°
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Result and Discussion:

Schiff bases synthesized from Thiosemicarbazide and metal (II)
complexes of Vanadium (II) of were obtained in good yield.
The analytical data and physical properties of Schiff bases
synthesized with transition metal (II) complexes have been done.

Conclusion:

In the present investigations synthesis and characterization of
Schiff bases synthesized along with transition metal (II)
complexes have been attempted due to their wide range of
applicability in various field.
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Abstract

Carbon nanotubes have emerged as promising
candidates for spintronics applications due to their unique
electronic and magnetic properties. In recent years, significant
advancements have been made in harnessing these properties for
spin-based devices and technologies. This paper reviews the
latest developments in utilizing carbon nanotubes for spintronics
applications, focusing on key areas such as spin transport, spin
manipulation, and spin injection. Overall, this review provides
valuable insights into the recent progress and potential
applications of carbon nanotubes in spintronics, paving the way
for the development of next-generation spin-based devices with
enhanced performance and functionality.

Keywords: Electronics; Spintronics; Carbon Nanotube

1. Introduction

Spintronics, a rapidly evolving field at the intersection
of electronics and magnetism, has garnered considerable
attention in recent years for its potential to revolutionize
information processing and storage technologies. Unlike
conventional electronics, which rely solely on the charge of
electrons, spintronics exploits the intrinsic spin of electrons as
an additional degree of freedom for carrying and manipulating
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information. This paradigm shift opens new avenues for
developing faster, more energy-efficient, and versatile electronic
devices. Among the various materials investigated for
spintronics applications, carbon nanotubes (CNTs) have
emerged as particularly promising candidates. CNTs exhibit
unique electronic and magnetic properties owing to their one-
dimensional structure and exceptional transport properties.
Their small size, high aspect ratio, and excellent mechanical
properties make them ideal building blocks for nanoscale
electronic and spintronic devices [1].

In recent years, significant progress has been made in
leveraging the spin properties of CNTs for spintronics
applications. Researchers have demonstrated the feasibility of
utilizing CNTs in spin valves, spin transistors, spin filters, and
other spin-based devices, thereby advancing the field towards
practical applications. These advancements have been driven by
innovations in material synthesis, device fabrication, and
characterization techniques.

This paper aims to provide a comprehensive overview
of the recent advancements in the spintronics application of
carbon nanotubes. We will discuss the fundamental principles
underlying spin transport and manipulation in CNT-based
systems, highlighting key experimental findings and theoretical
developments. Furthermore, we will examine the challenges and
opportunities associated with integrating CNTs into spintronic
devices, including scalability, stability, and compatibility with
existing semiconductor technologies.

By consolidating the latest research findings and
insights, this paper seeks to contribute to the ongoing efforts to
harness the unique properties of carbon nanotubes for next-
generation spin-based electronics. Ultimately, the advancements
in CNT-based spintronics hold the potential to revolutionize the
landscape of information technology, enabling faster, more
efficient, and versatile electronic devices for various
applications ranging from data storage and processing to
quantum computing and beyond [2].
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2. Carbon Nanotubes

Carbon nanotubes (CNTs) offer several unique

properties that make them highly promising materials for
spintronics applications [3]:

One-Dimensional Structure: CNTs are essentially rolled-
up sheets of graphene, resulting in a one-dimensional
structure with high aspect ratios. This structure provides
excellent confinement for charge -carriers and spin
excitations, leading to efficient spin transport over long
distances.

High Electrical Conductivity: CNTs exhibit exceptional
electrical conductivity, enabling efficient charge transport
even at the mnanoscale. This high conductivity is
advantageous for spin injection, manipulation, and detection
in spintronic devices.

Spin-Orbit Coupling: Despite being composed of light
carbon atoms, CNTs can exhibit significant spin-orbit
coupling, which allows for efficient coupling between the
spin and orbital degrees of freedom of electrons. This
property enables control and manipulation of spins in CNT-
based systems through external electric and magnetic fields.
Weak Spin-Orbit Scattering: CNTs have weak spin-orbit
scattering, leading to long spin coherence lengths and
minimal spin relaxation. This characteristic is crucial for
maintaining spin coherence and preserving spin information
in spintronic devices, enhancing their performance and
efficiency.

Tunable Properties: The electronic and magnetic
properties of CNTs can be tuned through various means,
such as chemical functionalization, doping, and strain
engineering. This tunability offers flexibility in tailoring
CNT-based spintronic devices for specific applications and
operating conditions.

Compatibility with Existing Semiconductor
Technologies: CNTs can be integrated with conventional
semiconductor materials and fabrication techniques,
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facilitating their integration into existing spintronic device
architectures. This compatibility enables seamless
incorporation of CNTs into next-generation electronics and
computing systems.

e Room Temperature Operation: Many spintronic devices
based on CNTs operate efficiently at room temperature,
eliminating the need for cryogenic cooling and making them
practical for real-world applications.

The combination of these unique properties’ positions
carbon nanotubes as highly promising materials for advancing
the field of spintronics, offering opportunities for developing
faster, more energy-efficient, and versatile electronic devices
with enhanced functionality and performance.

3. Applications

Carbon nanotubes (CNTs) have emerged as promising
contenders in the realm of spintronics, offering a plethora of
potential applications owing to their unique structural and
electronic properties. As researchers delving into this exciting
field, we are witnessing a burgeoning interest in leveraging
CNTs for various spintronics applications, propelled by their
exceptional characteristics.

One of the key applications of CNTs in spintronics lies
in spin transport. Their one-dimensional structure and ballistic
transport behavior enable efficient propagation of spin
information over long distances, making them ideal candidates
for spin channels in devices such as spin valves and spin
transistors. Moreover, the weak spin-orbit coupling and long
spin coherence lengths in CNTs contribute to minimal spin
relaxation, enhancing the fidelity of spin transport in these
systems.

Furthermore, CNTs hold promise in spin injection and
detection. Their high electrical conductivity facilitates efficient
spin injection from ferromagnetic electrodes, while their
sensitivity to spin polarization enables sensitive detection of
spin currents. This capability is crucial for realizing spintronic
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devices such as spin filters and spin-polarized light emitters,
which rely on efficient spin injection and detection mechanisms.

Moreover, the tunable electronic and magnetic
properties of CNTs offer versatility in spintronic device design.
By modulating parameters such as doping level, chirality, and
diameter, researchers can tailor the spin transport characteristics
of CNTs to suit specific application requirements. This
tunability opens doors to a wide range of spintronic devices with
customized functionalities, including spin switches, spin filters,
and spin-based logic gates.

In addition to their intrinsic properties, the compatibility
of CNTs with existing semiconductor technologies further
enhances their appeal for spintronics applications. CNTs can be
seamlessly integrated into conventional device architectures
using established fabrication techniques, facilitating the
development of hybrid spintronic devices with enhanced
performance and functionality.

The applications of carbon nanotubes in spintronics are
vast and promising. As researchers, we are continuously
exploring new avenues to harness the unique properties of
CNTs for developing innovative spintronic devices with
enhanced efficiency, functionality, and scalability. With
ongoing advancements in material synthesis, device fabrication,
and characterization techniques, CNTs are poised to play a
pivotal role in shaping the future of spin-based electronics and
information processing technologies [4].

4. Scope & Challenges with CNT based

Spintronics

4.1 Scope:

e Spin Transport: CNTs exhibit remarkable spin transport
properties, including long spin coherence lengths and
ballistic transport regimes. This characteristic makes them
promising candidates for spin channels in various spintronic

devices, such as spin valves, spin transistors, and spin
filters.
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Spin Injection and Detection: CNTs enable efficient spin
injection from ferromagnetic electrodes and sensitive
detection of spin currents. This capability is crucial for
developing spintronic devices like spin-polarized light
emitters, spin switches, and spin-based logic gates.

Tunable Properties: The electronic and magnetic
properties of CNTs can be tuned through various means,
such as chemical functionalization, doping, and strain
engineering. This tunability offers flexibility in tailoring
CNT-based spintronic devices for specific applications and
operating conditions.

Integration with Existing Technologies: CNTs can be
seamlessly integrated into existing semiconductor
technologies using established fabrication techniques,
facilitating the development of hybrid spintronic devices
with enhanced performance and functionality [5].

4.2 Challenges:

Scalability: While CNTs hold promise for nanoscale
spintronics, achieving scalability remains a significant
challenge. The reproducible synthesis of CNTs with
uniform properties at large scales is crucial for practical
device fabrication.

Stability: CNT-based spintronic devices must exhibit long-
term stability and reliability under various operating
conditions, including temperature and external stimuli.
Ensuring the stability of CNTs and their interfaces with
other materials is essential for device performance and
longevity.

Spin Coherence Preservation: Maintaining spin coherence
in CNT-based systems is crucial for preserving spin
information and minimizing spin relaxation. Understanding
and mitigating sources of spin decoherence, such as
magnetic impurities and defects, are ongoing challenges in
the field.
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e Controlled Spin Manipulation: Achieving precise control
over spin manipulation in CNTs, including spin injection,
manipulation, and detection, remains a challenge.
Developing techniques for deterministic spin manipulation
at the nanoscale is essential for advancing CNT-based
spintronic devices.

e Compatibility and Integration: Integrating CNT-based
spintronic devices with existing semiconductor technologies
presents challenges related to compatibility, interface
engineering, and device integration. Overcoming these
challenges is essential for realizing the full potential of
CNTs in spintronics applications [6].

5. Conclusions

In conclusion, carbon nanotubes (CNTs) hold
tremendous promise for advancing the field of spintronics,
offering unique properties and versatile functionalities that
make them attractive candidates for various applications. In
summary, CNT-based spintronics represents a promising avenue
for advancing electronics and information processing
technologies. By leveraging the strengths of CNTs and
addressing the associated challenges, we can pave the way for
transformative advancements in spin-based devices, ultimately
shaping the future of electronics and computing.
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Introduction:

In the realm of research, statistics serves as an
indispensable tool for collecting, analyzing, interpreting, and
presenting data (Smith, 2018). Its applications span across
various fields including but not limited to social sciences,
natural sciences, medicine, economics, and engineering (Jones
& Brown, 2020). Statistics provides researchers with the means
to derive meaningful insights from data, guiding evidence-based
decision-making processes and fostering a deeper understanding
of complex phenomena (Johnson et al., 2019). By employing
statistical techniques, researchers can quantify uncertainty,
assess the reliability of findings, and make informed
conclusions based on empirical evidence (Garcia & Martinez,
2021). This chapter aims to explore the diverse applications of
statistics in research, highlighting its significance in advancing
knowledge and driving scientific progress across disciplines.

Descriptive Statistics:

Descriptive  statistics involve the organization,
summarization, and presentation of data to reveal patterns,
trends, and distributions (Brown & Miller, 2017). Common
descriptive techniques include measures of central tendency
(mean, median, mode), measures of dispersion (range, variance,
standard deviation), and graphical representations (histograms,

Research and Development / i 31T &g / 169




box plots, scatter plots) (Chen & Wang, 2016). These
techniques provide researchers with valuable insights into the
characteristics of their data, aiding in the initial exploration and
interpretation of findings (Taylor, 2018). By utilizing
descriptive statistics, researchers can identify outliers, assess the
spread of data, and visualize relationships, thus laying the
groundwork for further analysis and hypothesis testing (Lee &
Park, 2019).

Inferential Statistics:

Inferential ~statistics enable researchers to draw
conclusions and make inferences about populations based on
sample data (Smith et al., 2020). Key techniques include
hypothesis testing, confidence intervals, and regression analysis
(Johnson & Davis, 2018). By applying inferential statistics,
researchers can assess the significance of relationships, test
hypotheses, and generalize findings to broader populations
(Gupta & Sharma, 2019). This allows for the extrapolation of
research findings beyond the sampled individuals or
observations, enhancing the validity and reliability of research
outcomes (Wang & Li, 2020). Additionally, inferential statistics
facilitate the exploration of cause-and-effect relationships,
providing valuable insights into the underlying mechanisms
driving observed phenomena (Kim & Lee, 2021).

Experimental Design and Analysis:

Experimental design plays a crucial role in research,
particularly in controlled experiments aimed at investigating
causal relationships (Jones et al., 2017). Statistical methods such
as randomized control trials (RCTs), factorial designs, and
analysis of variance (ANOVA) are employed to design
experiments, allocate treatments, and analyze the effects of
interventions or manipulations (Zhang & Chen, 2019). These
methods help researchers rigorously evaluate the efficacy of
interventions, assess treatment effects, and identify sources of
variation, thereby advancing knowledge and informing
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evidence-based practices (Garcia & Martinez, 2021).
Furthermore, experimental design principles ensure the internal
validity of research studies, minimizing confounding factors and
biases that could affect the interpretation of results (Smith &
Johnson, 2018).

Survey Research and Sampling Techniques:

Surveys are commonly used in research to gather data
from a sample of individuals or entities within a population
(Brown et al., 2016). Statistical sampling techniques such as
simple random sampling, stratified sampling, and -cluster
sampling are employed to ensure the representativeness and
generalizability of survey results (Taylor & Lee, 2020). Through
the application of sampling theory and techniques, researchers
can efficiently collect data, minimize bias, and extrapolate
findings to broader populations with a known degree of
precision (Chen et al., 2018). Moreover, survey research allows
for the exploration of attitudes, opinions, and behaviors within
populations, providing valuable insights for decision-making
and policy formulation (Gupta & Sharma, 2019).

Data Mining and Machine Learning:

With the advent of big data and advancements in
computational techniques, statistics plays a pivotal role in data
mining and machine learning applications (Jones & Brown,
2020). Statistical methods such as regression analysis,
classification algorithms, and clustering techniques are utilized
to extract actionable insights, identify patterns, and make
predictions from large and complex datasets (Zhang & Chen,
2019). These methods enable researchers to uncover hidden
relationships, classify data into meaningful categories, and build
predictive models to support decision-making in various
domains (Kim & Lee, 2021). Additionally, data mining and
machine learning techniques facilitate the exploration of
unstructured data sources, such as text and multimedia, opening
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up new avenues for knowledge discovery and innovation (Wang
& Li, 2020).

Biological Applications of Statistics:

In addition to its widespread use across various fields,
statistics plays a crucial role in biological research, aiding
scientists in understanding complex biological systems and
processes (Jones & Smith, 2019). In genetics, statistical
methods are employed to analyze genetic variation, assess
heritability, and identify genetic markers associated with
diseases (Brown et al., 2017). Techniques such as genome-wide
association studies (GWAS) and linkage analysis rely heavily
on statistical principles to unravel the genetic basis of traits and
diseases (Chen & Wang, 2016).

Furthermore, in ecology and environmental biology,
statistics are used to model population dynamics, assess
biodiversity, and analyze ecological interactions (Garcia &
Martinez, 2021). Ecologists utilize statistical models to estimate
species abundance, measure species diversity, and evaluate the
impact of environmental factors on ecosystems (Taylor, 2018).
Statistical techniques such as regression analysis and spatial
analysis help researchers understand patterns of species
distribution and habitat suitability (Smith, 2018).

In molecular biology and bioinformatics, statistics are
essential for analyzing high-throughput sequencing data,
predicting protein structures, and annotating genomic sequences
(Jones & Brown, 2020). Bioinformaticians use statistical
algorithms to identify patterns in biological data, predict gene
functions, and classify proteins based on sequence similarity
(Jones et al., 2017). Statistical methods such as cluster analysis
and machine learning enable the integration of multi-omics data
to uncover molecular pathways and biological networks (Gupta
& Sharma, 2019).

Overall, statistics serves as a fundamental tool in
biological research, enabling scientists to analyze complex
datasets, test hypotheses, and draw meaningful conclusions
about living systems. By applying statistical principles,
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researchers in biology can address fundamental questions about
genetics, ecology, evolution, and biomedical sciences,
ultimately contributing to advancements in healthcare,
conservation, and biotechnology.

Conclusion:

The applications of statistics in research are
multifaceted and pervasive, encompassing a wide range of
methodologies and techniques. From descriptive statistics to
inferential analysis, experimental design to survey research, data
mining to machine learning, and specifically, its biological
applications, statistics provides researchers with powerful tools
to explore, analyze, and interpret data (Brown & Miller, 2017
Jones et al., 2017). By harnessing the power of statistics,
researchers can uncover meaningful insights, test hypotheses,
and advance knowledge in their respective fields, ultimately
contributing to evidence-based decision-making and scientific
progress.

As the complexity and volume of data continue to grow,
the role of statistics in research, particularly in biology, will
remain indispensable, driving innovation and shaping our
understanding of the living world. Whether it's in genetics,
ecology, molecular biology, or bioinformatics, statistical
methods enable researchers to tackle complex biological
questions, leading to advancements in healthcare, conservation,
and biotechnology. As such, the integration of statistical
techniques with biological research will continue to play a
crucial role in shaping our understanding of the intricate
mechanisms underlying life on Earth.

In conclusion, statistics serves as a cornerstone of
research across various disciplines, empowering researchers to
navigate the complexities of data and derive meaningful
insights. As we move forward, the continued advancement of
statistical ~methodologies and their integration into
interdisciplinary research will further accelerate scientific
progress and pave the way for new discoveries that benefit
society as a whole.
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Abstract

This research aims to investigate the comparison
between physical fitness and BMI concerning the position of
handball players in Yavatmal district. The study encompasses a
total sample size of sixty subjects, with twenty players each
from back, centre, and forward positions, practicing handball for
a minimum of one year across various government and private
clubs/grounds in Yavatmal (M.S.). The age range of the
participants falls between 18 to 25 years, and random sampling
techniques were employed for participant selection. The study's
hypothesis postulates that there is a significant difference in
physical fitness and BMI among players of different positions.
Statistical analysis will involve an independent samples t-test to
compare physical fitness and BMI scores across forward, centre,
and back position players. the study seeks to identify any
significant differences in physical fitness and BMI, thereby
informing training strategies and player development programs
in the sport.

Keywords: Handball, Physical Fitness, Body Mass Index
(BMI), Playing Positions, Comparative Analysis, Yavatmal
District.
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INTRODUCTION

Handball is a dynamic team sport that requires a
combination of physical fitness and skillful performance.
Understanding the relationship between physical fitness, as
measured through various parameters, and BMI among handball
players can provide valuable insights into player performance
and health. This study aims to assess the differences in physical
fitness and BMI across different playing positions among
handball players in Yavatmal district. A significant portion of
research endeavors delving into the correlation between
physical activity and the prevention of various health conditions
have predominantly focused on genetically unrelated cohorts.
Nonetheless, it is increasingly recognized that genetic
predispositions may elucidate certain observed associations.
Substantiating this notion, contemporary evidence suggests that
genetic selection plays a pivotal role in influencing an
individual's inclination towards engaging in physical activity, as
demonstrated in studies by Kaprio et al. (1981), Lauderdale et
al. (1997), Kujala et al. (2002), and Stubbe et al. (20006).
Consequently, this genetic predisposition towards physical
activity may confer a protective advantage, potentially leading
to reduced morbidity and mortality rates among those who
exhibit higher levels of physical activity.

In the context of athletic training for handball players,
it is imperative for coaches and trainers to adopt a progressive
approach in integrating players into their workout regimens.
Emphasis should be placed on incorporating sufficient rest
intervals within the workout sessions to allow for adequate
recovery between sets and exercises. Polymeric training stands
out as particularly advantageous for handball players, as it
diverges from conventional weightlifting practices by focusing
on enhancing the explosiveness of leg muscles rather than solely
targeting strength and muscle mass development. Additionally,
the utilization of cycle ergometers, stationary one-wheeled bikes
employed as ergometers to assess an individual's capacity for
labor-intensive tasks under controlled conditions, can be integral
in evaluating players' physical capabilities. However, it is
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essential to note that cycle ergometers may not accurately gauge
peak performance in individuals unaccustomed to cycling, as
fatigue in the leg muscles often precedes exhaustion in other
muscle groups. Therefore, a nuanced understanding of training
methodologies and appropriate exercise selection is crucial in
optimizing the athletic development of handball players. A
fitness tool that makes it possible to measure under control the
volume and speed of a person's physical activity. There are
various distinct ergometer kinds, each with unique benefits and
drawbacks. Among the team games, football, field hockey,
handball and basketball are the games that demand the high
intensive physical fitness, physiological work efficiencies, high
psychological consistency, competitive motor skill qualities,
technical and tactical planning, etc. The performance
characteristics of these team games reliant on high aerobic
capacity, which is produced by the series of anaerobic type of
activities throughout the game. The players of these games
develop a similar level of performance-enhancing factors like
high intensive speed, muscular strength, muscular power,
muscular endurance, cardiovascular endurance, agility,
coordination, balance, etc.

DESIGN OF THE STUDY

The primary aim of this investigation is to evaluate the
comparative aspects of physical fitness and Body Mass Index
(BMI) concerning the positional roles of handball players within
the Yavatmal district. The study sample encompasses a total of
sixty (N=60) subjects, distributed evenly across three distinct
positional categories: back position players (20 individuals),
centre position players (20 individuals), and forward position
players (20 individuals). These participants, aged between 18 to
25 years, have accrued a minimum of one year's experience in
handball practice within various government and private clubs
or grounds situated in Yavatmal, Maharashtra. The selection of
subjects for this study adhered to a random sampling
methodology, ensuring a representative cross-section of the
handball-playing population within the specified region.
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Through systematic examination and analysis, this study
endeavors to elucidate the potential disparities in physical
fitness and BMI among handball players occupying different
positional roles, thereby contributing to a more comprehensive
understanding of the sport's physiological demands and player
characteristics within the local context.

HYPOTHESIS:

null hypothesis (HO): There is no difference in physical
fitness (or BMI) between back position players and centre
position players.

alternative hypothesis (H1): There is a difference in
physical fitness (or BMI) between back position players and
centre position players.

Statistical Procedure:

The statistical analysis will involve conducting
independent samples t-tests to compare physical fitness and
BMI scores between forward, centre, and back position players.
This procedure will provide insights into any significant
differences in physical fitness and BMI across different playing
positions, contributing to a better understanding of positional
variations among handball players.

SELECTION OF VARIABLES
The study was carried out for the description of
Variables selected for study was as follows:
1. BMI
2. Physical Fitness (JCR test)

STATISTICAL TECHNIQUE

Results were obtained with the help of statistical tools,
like descriptive statistics and independent t-test. Graphical
representations were made by using bar chart.
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FINDINGS

Tablel: Distribution of BMI among the Players

Frequency Percentage
Underweight 18.5 below 21 35.03
Normal 18.5to0 24.9 22 36.7
Overweight 25 to 29.9 13 21.7
Obese 30 above 4 6.6
TOTAL 60 100

Table2: Mean, SD and t value between Physical fitness

and BMI for backs, centres and forwards position players.

Position PlfySlcal BMI Cal t Tab. t
of Fitness value value
players Mean SD Mean SD

Forwards | 43.40 | 3.69 | 18.12 | 1.29 | 28.9219 | 1.6860
1.6860

Centres | 38.95 | 3.20 | 20.64 | 1.34 | 23.6031
1.6860

Backs 41.15 | 3.28 | 23.71 | 2.40 | 19.1901

#df=38; N=60
** Significant at 0.05 level of significance

The table presents the comparison of physical fitness
and BMI among different playing positions in handball,
including backs, centres, and forwards. For each position, the
table displays the Physical Fitness mean for the Backs players is
41.15, centers 38.95, and forwards 43.40 and standard deviation
(SD) for the Backs players is 3.28, centers 3.20, and forwards
3.69 of physical fitness scores. The BMI mean for the Backs
players is 23.71, centers 20.64, and forwards 18.12 and standard
deviation (SD) for the Backs players is 3.28, centres 3.20, and
forwards 3.69 of BMI scores. Additionally, it provides
calculated t-values and tabulated t-values for each comparison.
The Backs players is 19.1901, centres 23.6031, and forwards
28.9219 calculated t-values obtained from independent samples
t-tests comparing physical fitness and BMI between pairs of
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playing positions. The "1.6860" indicates the tabulated (critical)
t-values for the corresponding degrees of freedom 38 and
significance level set at 0.05.

Graph 1: Mean comparison between Physical fitness and
BMI for backs, centres and forwards position players

Forwards Centres Backs

M Physical Fitness ®BMI

CONCLUSIONS

The primary objective of this research endeavor
is to elucidate the interplay between physical fitness, Body Mass
Index (BMI), and playing positions among handball players
within the Yavatmal district. Through the meticulous analysis of
data obtained from a cohort of sixty participants spanning
diverse positional roles, this study endeavors to discern notable
variances in both physical fitness levels and BMI
measurements. By delineating such distinctions, the research
aims to furnish valuable insights that can inform the formulation
of tailored training methodologies and player development
initiatives within the realm of handball. This scholarly pursuit is
poised to contribute substantively to the existing body of
knowledge surrounding the physiological attributes and
positional dynamics inherent to handball, thereby fostering
enhanced understanding and optimization of athletic
performance within the sport.
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Abstract

This paper aims to compare life satisfaction between
working and non-working women. The sample of the study 10
working women and 10 non- working women age range of 20
year to 40 year, were selected randomly form Chatrapati
Sambhaji Nagar. Researcher hypotheses was that there will no
significant difference between working and non working
women on life satisfaction. ‘t’ test was used to compare five
dimensions of life satisfaction; Health, Personal, Economic,
Marital, Social and Job. The overall life satisfaction mean score
working 39.2, 5.17 S.D., and Non-working women 39.4, 2.65
S.D. (‘t’= 0.11, df = 18, P = NS). which indicate there is no
significance difference.

Keyword: Life satisfaction, Marital satisfaction, Job
satisfaction, Marital satisfaction, working women, non- working
women.

Introduction:-

Life satisfaction is the way people evaluate their lives and
how they feel about their directions and options for the future. It
is a measure of well-being and may be assessed in terms of
mood, satisfaction with relations with others and with achieved
goals, self-concepts, and self-perceived ability to cope with
daily life. It is having a favorable attitude of one's life as a
whole rather than an assessment of current feelings. Life
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satisfaction has been measured in relation to economic standing,
amount of education, experiences, and residence, as well as
many other topics.

Life satisfaction can reflect experiences that have
influenced a person in a positive way. These experiences have
the ability to motivate people to pursue and reach their goals.
There are two kinds of emotions that may influence how people
perceive their lives. Hope and optimism both  consist of
cognitive processes that are usually oriented towards the
reaching of goals and the perception of those goals.
Additionally, optimism is linked to higher life satisfaction,
whereas pessimism is related to symptoms in depression.
The Satisfaction with Life Scale (SWLS) is a single scale that is
used by UNESCO, the CIA, the New Economics Foundation,
the WHO, the Veenhoven Database, the Latinbarometer,
the Afrobarometer, and the UNHDR to measure how one views
his or her self-esteem, well-being and overall happiness with
life. Previous modeling showed that positive views and life
satisfaction were completely mediated by the concept of self-
esteem, together with the different ways in which ideas and
events are perceived by people. Several studies found that self-
esteem plays a definite role in influencing life satisfaction.
There is also a homeostatic model that supports these findings.
A person's mood and outlook on life can also influence their
perception of their own life satisfaction.

According to Seligman, the happier people are, the less
they are focused on the negative. Happier people also have a
greater tendency to like other people, which promotes a happier
environment, which then correlates to a higher level of the
person's satisfaction with his or her life.['?l However, others
have found that life satisfaction is compatible with profoundly
negative emotional states like depression.

Life-review therapy using Autobiographical Retrieval
Practice for older adults with depressive symptoms, in a study
carried out by Serrano JP, Latorre JM, Gatz M, and Montanes J,
Department of psychology at Universidad de Castilla-La
Mancha, demonstrated that, with increased specificity of
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memories, individuals show decreased depression and
hopelessness and increased life satisfaction. The test was
designed to measure participants’ ability to recall a specific
memory, in response to a cue word, while being timed. Thirty
cue words; including five words classified as 'positive'
(e.g., funny, lucky, passionate, happy, hopeful), five as
'negative' (unsuccessful, unhappy, sad, abandoned, gloomy), and
five as 'neutral' (work, city, home, shoes, family); were presented
orally in a fixed, alternating order to each member of a focus
group. To ensure that the participants understood the
instructions, examples were provided of both 'general' memories
(e.g., summers in the city) and 'specific’ memories (e.g., the day
I got married). For each cue word, participants were asked to
share a memory evoked by that word, of an event that should
have occurred only once, at a particular time and place, and that
lasted no longer than a day. If the person could not recall a
memory within 30 seconds, then that cue instance was not
counted. Two psychologists served as raters and independently
scored the responses of each participant. Each memory was
tagged either as 'specific' — if the recalled event lasted no more
than one day — or, otherwise, as 'general'. The raters were not
informed regarding the hypotheses of the study, the
experimental (control) group's membership, nor the content of
the pretest or post-test.

Satisfaction with life formerly focused on who is happy,
whether the one who is a married, wealthy, spiritual individual
or other. Temperament and personality appear as powerful
factors, influencing people’s well being (Diener, Suh, Lucas, &
Smith, 1999). The aim of the current study was to find out the
life satisfaction among working and non working women.

People might be satisfied with one aspect of their life
and not the other; it was pointed out that some people may be
particularly unhappy with the particular domain of life and
relatively satisfied with other domains. In addition individual
might be satisfied with more domains of their lives and still be
dissatisfied overall because of the impact of the particular
domain (Diener, 1984).
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Objective life circumstances or living conditions refer to
the objective physical and social characteristics of an area of life
whose effects on life satisfaction are cognitively mediated
(Michalos, 1991). People will feel more satisfied when they
perceive that their standards of fulfillment have been meet and
less satisfied when they have not been met (Diener, Suh, Lucas,
& Smith, 1999).

Review of Literature:-

There is sample evidence to support any of the premises
that women who are employed are more satisfied than women
who are homemakers (Ferree, 1976), or that employed women
do not differ from homemakers in their level of satisfaction
(Wright, 1978), or that homemakers are more satisfied than
women who are employed (Hall, & Francine, 1973).

Kahneman (1999) argued that people in good
circumstances may be objectively satisfied than people in bad
circumstances. Laboratory studies also demonstrate that
satisfied and dissatisfied react differently to the same stimuli.
Rusting and Larsen (1997) demonstrated that extraverted
individuals (those who appear to react more strongly to rewards)
respond more intensely to positive than to negative pictures in
laboratory situation.

Ferree (1976) and earlier studies by other authors have
argued that women with jobs outside the home are generally
happier and more satisfied with their lives than are full time
housewives. Evidence from six large national surveys conducted
by the University of Michigan and the National Opinion
Research Center between 1971 and 1976 consistently fails to
support this hypothesis. It was concluded that both work outside
the home and fulltime housewifery have benefits and costs attached
to them; the net result is that there is no consistent or significant
differences in patterns of life satisfaction between the two groups.

A Survey of Modern Living, examined self-esteem,
psychological well-being, and physical health of 389 women
(206 employed outside the home and 183 homemakers). Results
indicate that working women had higher self-esteem and less
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psychological anxiety than homemakers. Working women also
reported better physical health than homemakers (Coleman, &
Antonucci, 1976).

Multiple Classification Analyses on responses from 946
women explained, that full-time homemakers are more
dissatisfied with their lives than women employed outside the
home. Homemakers who had wanted a career were more
personally dissatisfied than homemakers who had never wanted
a career. The career-oriented homemakers were the ones who
expressed greater personal dissatisfaction than employed
women (Townsend & Patricia, 2002).

A sample were used to examine differences in attitudinal
variables and self-concept between full-time homemakers
(N=485) and women employed outside of the home (N=354).
The homemakers held more conservative values and a more
traditional view of women's roles, reported experiencing a more
supportive family life, expressed lower self-esteem, and were
less dissatisfied than women who work outside the home.
Women who are employed outside the home rated themselves
as more aggressive, ambitious, and intelligent than did
homemakers. The discussion focuses on the surprising finding
that the women who work outside the home were more
dissatisfied than homemakers (Joseph & Sandvik, 1982).

Paper analyses research on the impact of work on
mothers’ health a survey was conducted of a representative
sample of working and non-working mothers in Tehran in 1998
(N=1065, 710 working mothers, and 355 non-working mothers).
Four main explanatory factors were examined (personal well-
being, socio-demographic, work and work-related, and social-
life context variables) alongside a range of mental and physical
health outcome variables. Unlike in the West, where women's
paid work is generally associated with better health, statistically
significant differences between working and non-working
women were not found in Tehran. It is argued that this is a result
of the counter-balance of the positive and negative factors
associated with paid work, such as increased stress on one hand
and self-esteem on the other. Iranian society's particular socio-
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cultural climate has contributed to this finding, with its
dominant gender-role ideology; the priority and extra weight
placed on women's traditional roles as wives and mothers, and
the remarkably influential impact of husbands’ attitudes on
women's health (Ahmad, 2009).

Research Method:-

1) Operational definition:

1) Life Satisfaction: - Score obtained upon the Dr Q. G. Alam
and Ramji Shrivastawa test is called as that Life
Satisfaction.

2) Working: - The Women are having jobs that called as
working women.

3) Non-Working:- The Women which are housewives are
referred as are non-working

2) Purpose/objective:-

To Investigate the Life Satisfaction among Working and
Non-Working Women.

3) Hypothesis:-

1) There will be no significant difference between
working and non-working women on dimension life satisfaction
(Health, Personal, Economic, Marital, Social and Job).

4) Sample:-

20 women were selected from Aurangabad city for the
present research. Among them 10 were working women and 10
were non-working. Age range of women 20 year to 40 year.
(Mean = 32.25, SD = 4.56). Purposive Non-Probability
Sampling was used.

5) Variable:-

1) Independent variable:-

a) Types of Women

1) Working 2) Non-Working

2) Dependent variable:-
1) Life Satisfaction

1) Health Satisfaction i) Personal Satisfaction
iii) Economic Satisfaction iv) Marital Satisfaction
v) Social Satisfaction vi) Job Satisfaction
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6) Tools:-

Life Satisfaction Scale (LSS) Alam G.Q & Srivastava
Ramji, 2001 (a) Purpose Life satisfaction sale in considered an
important variable in younger nature as well as aged people.
Several investigators have studied the correlates of life
satisfaction positive relationship have consistently been
obtained between life satisfaction and socioeconomic status
perceived adequacy of income and perceived health status. (e.g.
Kutner at 1956, cutler 1973, Edwards and Klemmack, 1973). (b)
Development of the Scale 60 items related to six areas, viz.,
Health, Personal, Economic, Marital, Social and Job. The
responses are to be given in yes/no. Yes responses indicate the
satisfaction. There is no time limit yet it takes about 20 minutes
to complete the questionnaire.

Serial No. of items for different areas: 1) Health 2)
Personal 3) Economic 4) Marital 5) Social 6) Job. 875 adults
males and females drawn from rural and urban areas of
Azamgarh comprised the representative sample over which the
scale was standardized. Persons were selected for the sample
keeping in view different characteristics, e.g., educational level,
intelligence,  socio-economic  status, and  personality
characteristic. The range of age was between 18 to 40 years.
The scale has 60 items. Every item is to be responded either in
yes or no. there is no other alternative. Every ‘yes’ response is
assigned 1 mark. The sum of marks is obtained for the entire
scale. Test-retest reliability was computed after a lapse of 6
weeks. The obtained quotient was .84. The validity of the scale
was obtained by correlating it with Saxena’s Adjustment
Inventory and Srivastava Adjustment Inventory. The quotient
obtained was .74 and .82 respectively. Further the scale has face
validity as all the items are closely related to the covered areas.
The items were judged by the exports. Thus the scale is beyond
doubt. It also possesses content validity.

7) Procedure of data collection:-

20 participants were taken as the research participants in
which 10 were working women and 10 were non working
women, from Chatrapati Sambhaji Nagar were taken.
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Participants were selected through convenience sampling from
different working areas like schools, government offices, banks
and from residential areas. Satisfaction with life Scale was
administered to check the level of life Satisfaction among
working and non-working women. In order to avoid any hurdle
in data collection permission letter given by the Head of the
Department was shown to the authorities of the Govt. officials,
banks and institutions so that the process of data collection
might be carried out smoothly.

Verbal consent was taken from the participants and they
were given brief description about the purpose of the data
collection and were assured that the data collected from them will
only be used for research purpose and will be kept confidential.
Statistics

t-test was used for the statistical analysis of data.

Statistical Data Analysis
‘t’ showing the significance of difference between the working and non-working women
respect to Life Satisfaction.

Working (N =10) Non-Working
Di i (N=10) t- ratio daf P
Mean SD SE | Mean | SD SE
Health 55 1.09 | 0.34 6.1 2.02 | 0.64 0.83 18 NS
Personal 6.7 0.89 | 0.28 6.6 1.56 | 0.49 0.18 18 NS
Economic 4.7 1.88 | 0.59 | 5.00 | 1.25 | 0.39 0.42 18 NS
Marital 7.1 1.47 | 0.46 7.6 [138 | 047 0.78 18 NS
Social 8.4 1.01 | 0.32 82 139 | 044 0.37 18 NS
Job 6.8 1.83 | 0.58 68 |1.32 | 042 0.00 18 NS
Life Satisfaction 394 517 | 1.63 | 392 [2.65 | 0.84 0.11 18 NS

0.01=2.62, 0.05=1.98
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Health satisfaction score of the working women Mean is
5.5 and non-working Mean is 6.1, The not difference between
the two mean (‘t’=0.83, df = 18, P = NS).

Personal satisfaction score of the working women Mean
is 6.7 and non-working Mean is 6.6, The not difference between
the two mean (‘t’=0.18, df = 18, P = NS).

Economic satisfaction score of the working women
Mean is 4.7 and non-working Mean is 5.00, The not difference
between the two mean (‘t’=0.42, df = 18, P = NS).

Marital satisfaction score of the working women Mean
is 7.1 and non-working Mean is 7.6, The not difference between
the two mean (‘t’=0.78, df = 18, P = NYS).

Social satisfaction score of the working women Mean is
8.4 and non-working Mean is 8.2, The not difference between
the two mean (‘t’= 0.37, df = 18, P = NYS).

Job satisfaction score of the working women Mean is
6.8 and non-working Mean is 6.8, The not difference between
the two mean (‘t’= 0.00, df = 18, P = NYS).

Life satisfaction score of the working women Mean is
39.4 and non-working Mean is 39.2, There not difference
between the two mean (‘t’= 0.11, df = 18, P = NS). Our null
hypothesis accepted it concluded that the there was no
significant difference between working and non-working
women.

Conclusion:
There was no significant difference between working and non-
working women.
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Abstract:

Ravikiran Mandal was established in Pune in 1923.
Seven poets and one poetess participated in the group. The
group experimented with poetry writing, reading, singing,
discussion. As the emotions of the common people were
discovered through the poetry of Ravikiran Mandal, this poetry
reached the educated. The poets of the group started the practice
of singing poetry. Doing this helped to make this poem socially
oriented. The poets of this circle presented more personal
pleasures. Still, his poetic work is remarkable. This group
diversified the earlier poetry by making it more organized. It
made it attractive and brought it to the masses. The main task of
this group is to manage and expand the poetry of this
revolutionary period. This group was functioning till 1935.

diereree: ST, AT, TS@eEl,  smaehd,  GEeEd,

YEATdCAT:-

1920 ALY FERISCIT 3Ash Alfgfcds TSAD! 3ITT
ear.  quarel  RIGUIES  oedr  @iigicas  Hdler
Fafealcar aifecy Izde 3HRET Irarér 1920 o 1923 ar
EHI &Y Al TgIIerehRar Teha S e d=il Fumal
APl 1923 ALY Teh HSS TUMUS ohel. I1d HSSA G
TATHOT A HA SIUId . HSS TAUAIES AT
SO (ATUd Shdeh geadd), I (e &, Hlelea)
ead (T, f. deta), &Y. &1 I3, A FAARAT TS, . 34,
AEEEET, & o NG, fGae § FeET g fgarew ey

USeTAR Fal ged & Hsold 3T,
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ICACRCECOE

1923 ALY ICT UcHTcH® Fa&arear ‘fwyor sArarear
JETDI FehT2lel HSBIAh HTel. 32 UlATedT I GEhaR e
dTecs 3Ge1. GUT AT GEAHRT YIETEN Sell. STBShsuT el s
I Iregd ffgel, ‘€ @99 &aa 7T Hgd 3alell 37Tgd.
M AT,  AAUTHTYY,  #acRelcd,  Houdlhied g
fOFRITATE HIVMET TEOMAT HAHOMH  H®ed  TheINAAT
TGUIR SATEIA. 9OT AT YR el HAHIcd dhreggiasiear
gaw, faw" A, U @Yed WA daelid
gfae i Yesiaca & IRUMHT IRE™ grde glomr 3med.”! ar
afgedr qEAeEY &@ Sl el dll ANUST  diddedr
sfagrarenr afwor Aserar wfadd § FET s s
ST
IOAHS HsSd  Freadiaet  fawfdd o
FregrAT Sfagrard ATYATOY AfdoT FAs@El SHAFPE AT
AT AT, ITT AT ATEL. ITcirel TedesT - FIer - JeEd
a1 e aEfiReRear o safdder: i 3o quresear
IfFdegr Fafdd oidel A, ATl Hfdar  Jm3mer
FT RS, UUT HIJHSBIERITAT Nhi=Tal dF IRIAT Fded ol
FICTIMMIATIT JUEAT FAIT § HTeT JTHONT AT STl 31TeF
T AAAIT HIAAr gt FUR AT 3N TR ASDE

Research and Development / i 31T oy / 207




TITT YATONT FTPRell gldl. AT oft arsoteiad 3eeT
TIEY drehige AfSA, SOl Folidi Hregesedr qrALS 3nfor
GIHA AT Hked gr@fdell. HIoT  SArrugafarr  gar
SR T ehell. IOl JHINATAEA 3fesrarar fSiegrar 3ide,
ST SeRAATdT 3gR hell, TWaaT MY Sledige 3qf
docdq[€ d TUEIUR[G Tl §of fgel, AT HAEAd
FHAESET Hgedd fauifeel. Feafdwas adddr #er ade.
Uy a1 @9 O TEET FiAD gd A FgOIdT AR ATE.
3N SATIeAT FIAAT FATAYATT 30T [AEAR A
T Hel @ O AT AETeAT YBRI Solidel. cIiedl S
ey G5 dedldd AW §IF YRUR A, TH  >rell
FifdhNe Fgcedldel elUIR  oen”?  Ifafexer  #zarar
TIAAR  FIOTIT FIcTdBddbiel T [HBTeT, IATd AT
AR, & Uods hfFded 9 WiHEE Udelal  3dalel.
IATHOT ASBIA & HiadT ardeh T FHIGTRIId digdidelr. aT
HSAAIT T Afay vy GhQIHdo-i gTdTdol. THTST SATToTar=T
T YA 39T JfdH Siefsh dhel. AT HIBED FITIBID
AT SATelT. & HASDS FEUTS HIAdJATST HATT GIsd el
TATOT  ASSId  HgHEN  IHUIR  ASA  Hiddelr
A&AcAS d IONcHS 5 SUIRT STell. IT HlI@sId  Seldl
FIT@s AR I&TAYH Sol. HASSITAT el A
HIATTIT TN AT HSSICN HET Seol@elld Hdl Fgolal
fadter, Jerdd 9 A, &1 UAS @ @d. AT HASHIT SHiddrar
IAIOT HARM IS el & Hiddr FHT FdeARN AT
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HEMICT ATl 30T & AT §igey (WA &3 olarel.
{qFaeT defadr, HeT MIART Tgd && Sholl, HEAAYITT
HYAYATIT HEAAGA Fhell el WATOT HSS  3eard
3mel, 9or IfAfoT Hs@reAr wfddd  deragdrar veld q
SSERYUUT AEl FEURT IAfOT HsS@M Hdl g heragd
HYSHATNST &l gld 3 ol A ALY Rragdaredn
Ffadar wema IWRT FAswar FAdR BRAT AT T
fafentor HerR IRUMEIT $HAagdd 3ed, § Soaey 3.

IfHoT, ASAr Hdie FHITATIET HIIITAT HIdTeTl
‘WeATHhs Tl g ST der  Fiareed  JTAOT  Sfidst
HlAddA HASFAT F&ard el Afdor Asaider @ .
faRIY #ER Y. MR VA3 I ‘Hl@redT Gocel & el
FIVT HASATTAT FHATIT JUFRIUMAT Tl FeX AT 3TE.
qUT RN WINT 3RT Aler g HisuN s¥aiedd S 4t
FARAES A3 AN T AERAT FeRferdr faeg e
FE Glhell’ IFATOT TEH T Mg AT ‘Fles) aﬂjw-ﬁTI{"
g 3cpSe . HUd Sgfdeedr Q¥ A Ao ¥ HD
Ferfaa ar Marg 3R RfFEOT d@sear wdiar dhaR
&P AT GETST SOl ATl 3REATAT  3MTehcllaened
AT e, ©a, ofF I TOR Heel Heaid Igar e
JTOTAT ASer? ITAT &I ddolell fedd.

UIfFTor  FAeS=AT  FcT  TDIAd  NEURGITRT
FUIEARY  ANIET Yoo ddi=l feel. @erd Sgfager g ar
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FEAYGAA afgel Fal. AT FAT g @ gofeR,
TG del 3Tl TUT TAAT Shed. “ATEG FfergeT Frear
faEaar, ‘TTeatelistell, ‘TawHT, ‘Jedd gd', ScaI&l FIRT
YN FEAT 3 3TE & W, TaERIT @ ‘Jeold g &
IEI: HeIT FIY YA AN Jheled sasfidrear afes
Aed, § ITAT AGEES TgS dAdd AVIERT IR, AT
PICAFAGIA I dcdi, CITW T FIR Hredel fagerel
Fred, A1 QYUY @rer <Al GURE', I FAhARER 8
A UGS, 3MTed, URRedT HeAd FURH U
fAaur=ar Rseran g 3Ug 3, R gEdT  Fedid
qifgcaredn &TaTd 3oy fAReY feshfaum=ar gar = uer 3mE.
FURHIT WY 3¢, cAd AT R ae’r fa=ilg 3mg. ot ar
STAT AIfecA=AT & WA holg 3l 3ed, Iieirdm
FAUATERET 3¢, Td: ATUT ATl Il FaHd WSH T
YIER Aegell. HAAHARTET ‘FgedT Holl' o ST IR g
Mg T A FApeAERr T QL AT Sgiede Fiel e
Hiadqer fafay fava graisel 3mgd. RN #faar @
HIGHIATTIT 39Tl YaTH HIOT 3MTE. 3R 30T 3nepfaaend
g HfadT WATIT YD, ARAT Hiddde RS
THATIGATEl Fead A,

I FHeg ddddldlel GEY Hgedrd sl Fgorsl Fer
(FT FAT Flica) Bld. el HGRIETTT  TSHIeAT
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e GsweaHe Ay ufdg 3R, gEnr Ul w@swred
fafguarl gar gk, gor o Ter Raer @ dAgeary
Gsehrey fAfguard gdel g1, 90T O qUT Sirel ATEL. HIATSIS
sy fafguarar 3R RFRiersa e, 37l FAST, Fel’
g 3RS & i I @edred 3ed. AR 9igedr Hreard
seguT favd=ar g fRfydr = 3meg anfor foa=ar #eard s
gl ARl AHAHA g5 AT T TN Fard gl
FET A T W GRAAIR Gelld IS T HD
HohIhs dsal I U AR, Ufgedr g fawar wredren
FUTHIGTAT Foeauiard! TRESHT oreTell 3. AicTell Hrarer
331dGR g 37h¥eh dall 3gd. Ufgedr Hhreardr f[avd d dred
T Fd e A, T RAY  Sregrearar  afger
AHeTT 0T fAPAAT GATT AT T @AY AHAFD R
WM’JTIEQW ATEY. GE HIcT FHoUARET 3Tg. I
aEAIAr HAT I FEUA o FEAG Yhs U Achel SATe.
AT Fea™ U FRE [T 3@ alt arder
fawT gooll TATGTAT fSicgiearar el WA d A
Ay AT grdel 3@ ared. 3YfAe wdr g TNgErdr 3.
I UG T FE qhd AR, AT IS e Tadr
Fdlell TS el 3.0 IMATHOT HBIer el fadrer Iieir
GsHegrar JAEAT YAWRT dhelm MOT @ gRomHERS e
o, dl fer Frel fagarear deerd §PR 3Iedr Hiadds
AT Fo 0T AT THATDTIGT TeRET dhol. AT
FAPRICHS TCHIG Tl ITTeAT Hidddel Faeerder faomg
fomra. Ram a1 foere aRFEydenr @@ Har JeaeeR
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3E? T FHG el IR HiAar AheAGA YeeT e
WUIhS aicdrd AT fGad. f dAdRIcAs IRUTATGR died
AR R HFRICA® 3UMId dgrad. rfer aidr siadar
FTelelT Y WIgeT Hevdrd FIrer TerEdr sireld.

T FIcT ISddldiel (X Hgecdld hdl FgUlel JAAd
(Terad feaTet derRa) g1d. i g &dl Aol I 8, a
rar @0 U3 AgaeRmar glar. “Ierddid) AARDer @
HIGINARRIT 3fefohel 37N 3TE. ATTASAS Tadshged GO
FUME HdledT fSHON dqT T AT A 3YFRE dH Ferd
YRG! STel 3HTg. TN Jeol 3cdd Hldsilcehe 37, FIem
HIGATE! d Aserdl eI TSl Tgol defdard. d Tl
A, A Ul FSAT AL ITAT HiAdT FgUST 3eohe
HIGATT ¥FATO6 3ok Hed. Td HEIYFR, YGIIPR T T
X A gl Tocd oIS JMOT AWAT I g1
Sole, HTHS o HIawedl 3HSERN Freg fAHAT .
farar=n gserfased=n 3ryar dehlelles Jocredl S=ararserdar o
BRAT IR ST ARG, AHS GG, FAET, M,
zrafrﬁmfr MR, ‘HEHYT, NI, ALY F=T

oy Sremear  fquliduuTar Setdar  GeeedR  SiTeT 3T
STIMhs IIEUATAT T Tivedhld Yded dled ATel. <gal o
Td9ard g faseavgay 3nfor glsear 3/RuT geie adrd.

d w@a: gfd 7 aRd weae 3@ v FEnnfaE e alr
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fads gar. a foRmen gy eed! a AT gz Hr.”’ FwE
AT Hfddqed AT FX Shrad 3 Fell a1 Frear
Hiaddid  Hdellched!, 3MTddl, AJdT, ACHIAl, dTdSEd,
AToTHAT ATTAEN Harg A, AR & dAFRIcAS Ihel dadl
ar 3™ 3 AR AGr Siad AT g, MehdEd
aRYU  FEA Bkl Al Ad AR 3ol MebIcANT g
HAOTETT TARATT HA. ATl HRRICHS g RIAET R’
SSIAT 3. Sl AGT AT ‘378 AT Hidded Sif HIGeTcH S
3 MSelr e, fder eadd HIONET TAY FE qFe ATE
TaraEr faegr Semar 3Efaar FeRy e 99T 9 Agedrd
aREr gda 3 S A srafeuch Y Ferddien e
HIIdd HHRT 38,

AR

afeor Assr AT Ffaddiad Al ERfEd
INUIRIRY 3. HASSTel Hdlell IS ARG 3Ty FHool
G @ Freat=ar Ygcd . AHIOT Hidd=AT ST A
AT & g ArHIoT SO AT STl Fegal TR Fas
sfRaTee Fgul fafgell el 3@ arerer oerd. a1 Siddde
HIAdde HATFT g FAegd, N Hhdd Hoedalold gid, 3
ared.

forsa-
1) HglcAT IMfTar ‘WsATehs Tell IT  JHTdTgaATar  GROTH
fafeor Agerear Hfaaar FrorEar.
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2) AT FERAALY TERIRA Froledr IAfHRIoT Hsoredr
FHdlell ITHUT FETGAT IRHA hedrd fead.

3) MAfaRur FHserdl wHfdar ameor 3ffdca, AT T
HEHSIUT il TG FIAT T ATer.

4) (AfaRUT  HsBM AUS!  FEAAG NG golfard
FOITERY ATel.

Het:-

1) w9, 31 &L YA FAIS arsEgrEr gidee @S
gqadr, (a1, 3. T3 Frar HAYR), fAd GhRE, g,
Sarr 1979, 9. 322.

2) ST, WA YGTEUr, @S qfgel, Sifecsiecd U,
qoY, STl 3qedT, 2002, 9. 234,

3) Hciss, W . Al ‘FAAS ASATAGRT #H1eT-2, s Haver
JehTRIe, AR, gfaca smgfed: 1992, 9. 51.

4) dfsq, & A IYfw FE FHiadr, FiaaR T,
AR, 9¥A 3gfed: 3@ 1952, g. 223.

5) e . 226
6) ¥ . 228-229
7) e 9. 230-231
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/ﬂm’rmﬁfr : SeTUgTEAT q )
AT FIUTR TTHYAT
ST, JaRToT AT

HIZHRS 3 RIGRreFc Fgidedrery, ST8[ed,
3. IadATs, AGRISE
K Email ID : drysmankar@gmail.com #sT. qceoxauaes/

dE fdftaw wftww wFw, @HE WO URER @
E.HEsHEET  Wiiged  vagrar AR g SiaswstEr
IMASHR A IAfAATT ST 3R, & ASHR Hiadr, Ha,
FIGIT, ATceh, TART, ddTReh, FATATCHSD TOT FHIET AT
fafayr yRIge e 3e. Hod g R A R
Shaerear qere=re 30T GRad= decasiiera 3¢, o1 dlfecd
JhRIel HFIh Tl sG] AIGedrd  alelel  THE
Fol FARAT AT Tlgd=dT 3@ g7 ey 9dg
ARgew: SR ARTGRAT FHAATAT Twar FRfT ST
37cc YIS, =ORTedT ool JNMOT FaTe=aqTel dhejearedn feetear
NfashrIedr AAFS fAurel AN glgurATTTdGRT  FIUATd
YU oA Jidsahiale 38 FgUldld. el & Hed!
SFgear dieRdd gHelel e for i e dufFaw
ATHcAT el dd o diee A Tawqrear FaHATarET
FAAGAE & dIFdE U eI TEdTdT
Ba@rdr s O 3T A J9™ @ saY Ho
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oI AR aA ' R A gLen  HIoTe
ST, o, gl 30T gagr Jgdrdl a1 @9 Hisarsgredr ’did
KR AT 2 o | B A S | GRS CE I Cac U £ o)
Jgarfaear a1 A T@HEE  Sfigard dcded  HIddr
SiETell RIS Soolc A AHS o AT T Foecdr
A §ifgwd ducdw A SeI for cgrear
AAYSHRTAT  JMASHRT W HAATAT  3ME.309sH Iy
ifgcarear WfaHR wERee AWEr gl &
M. INSSHIEET  HMged & I JEIaicr ISl ARdE
3MMTASHA SHTelell FehIT R0 38,87 gigurATTIdar TAfders
Hadlcheadr  Ufdem O3 FiadT,HUT,FIE, ATch, Tahdel
SR R FREUATINA FEITT 83l STumlr sifger 3w
FTReE AW, gHET AT Wi YR a9 FUE Aded Hd
3.

T R AESHACT HfecAfaRad  JHTGREH - gel
ﬁl@\z‘rr AESIALT FTARUATT Hgccdldl X Tholl 318, €%
3fferel 2033 Al YehIRIT SIeAT ¥ Yol AT FahAT
YRRl 3H Hileic, fidee Hifsar afsadere, fehefae & 3T
I TARYAT  HEYSS 0N GHT Tl Fleel . AT
TEHYATT UG 3 Gl R IrEr et 3Rl
TETAAT ST IEAT ThYATT HIETUSE R HAYSS
3cdd Fifele, IA A AT TEHTAAT fATHcd T TahdeT
A 'Fq G faUR 0T 3EIE dred. T FgUS
Tad:. Tad: FEUTS HIOT a¥ 'Hr.'H' 107 38?1 9™ 3ca}
ey foaArar AT AATa AToT el wifgst. am Hr e
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SO0 HHS[ 80T FgUlel & fawi=lr siofi s&er 8or 3megr
H FEUSt w@ | A T A Sofia FET OO 3Rdeca
FA AE,FA 3 § THASET B0l FA.IMEN 3T Fad:ofl Fad:d
NGO 3. T A AHLY,ATHAT, Tl T, HHGART S0 "o
e, FIAAT FAATT Yool oflETell S ATl GHATET Tl
TORERT IS A9d. AT Yodl Fad: YU FgoTal &' o1
MY YUT AT TG AT MY SITer I g1 TG IS 3T
3for geéidier Iedsh ST0T T ARAT e el 3 81 foashy
el oRTALE A9T390T 8 ‘' =l W 3HHA.FgUT HAVH gl
HOH e FUTS ATSITARAT GO ATEL.eT ST HTaTd
A AT S FERATAT IME.AHE FIRITT SATELITET Siegl
FEUTAT degl af Tad:ol THoToel ‘HY SARIAT TR 37HAr.gT
H o FHASTeT H 30T T TR AHelem A AT
W E.AT AN A YUAT T A FaA: T T AT heledl
3cEAATT HYT FEUTSH TahAA 8.

YA § T TAT H¥dccarl SAOfE FET GO
AAAET T Y HAT USALAT YSUATAT YRHAT AT e &
AP FG A oA U gt dl g Gerdndy
JUIGUT Al HIOT eRAAT IeTad ISUET gl Fd' T STed gl
FIUMAT G SgIAT § Aredl gidid a8d Fguel & =T
SIFATIET ¢ oITel IS dlefelell Ul & Hegccdr!
3§ qUIUT T =T "svAredT GihdEr fRder .o
PV TG =T Slaeid gsvaredr Uishdel G #Ageca
IAA.IHD kAT AT rseldiel fohdem wetofiar FAgeca yred
g fonarelierdr g1 ‘&9 a1 SI&oNy faV 318 &9 =T gsvarEl
frar 3% TEuAIge, @revandd,  RuAe, e,
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dIoUA, WA,  [Ouarge,  s@vangd, fafgvands,
arEUANE, BIA@UAlge  Bld 3Hd. I1 fhgrer  Hewo gr
arEqanll I EAl d@T Y Rl AT arEddrelr  feeled
TEPRIMET A FEHRMET $dHhS INTel {T R A
nfor e frar aiTear 30T el HFPR drse
3 R areda or ardier fhagr arge sradra. fear g
arEdaTdd Shedl STdid 30T edarar gI&Toll #dehis gid
3Edl. TRl STeledT aFddlciel fshal & o1 gaHAe 3Tor
HiasTHBg! UsAdd. AHS AT fhar Sofiagds  Riswear
3MOT fRehdedr Sdrd. a1 Rrewoar 3nfor Rivauargsr ‘&' =@
HIGHAGAT 0T AATASAR gsdell JATd. '€ o Sfaror Hifor
e FEEER WA R AH Wi 8ld add o
TATSIIART 8. fohar gam HATST MO FEpIATIeT 3racrd. I
e fafaer yehrer @ATST 30T TEpedl 38 AT Tcdsh FATS
TEpirer YT AT FATS  HERAAT IS FEIT
STEOTRY Y RO fhAT HATST HERcllel AT 8. &
=7 oA AT 30T &bl T faferse offAsr a3 3sf
TG 318d 30T & fAS T A AidA= fSad dardr o
A HfAGY Hadel FXd € 39S GHANST T HEHcilehge
dell S, TG IA1 Ak AETONGA, oM 3MTTor
Tolelel sdl 30T oY FATST HEpETIel gl T = ar
TATST TEpel WIUET dcielegagRrdl fshar carear 3sgearear
s Ad AT el 3RRA HeT A degl ar AT AETAsT
fER9eTden Sed &l A @veT fhar & T A fRder
SRS STed UMY eRdT 318,
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T A § HASIHERAT A9ET IO FUS T AT HY
USEe JTUTOT 0T &' A STeATel HT0gl 8. &' gl
SOT WA HEp HeHEUrAT WUEdd usdl. FU
fafArse e, 3R 30T ARTEAA=AT Heeiaeard usdl. A §
UsUl dU&T 3HAd. HOETdT & diee 3ad.diRdd gsder
gl dI9e HEArAYe g1 fRIshaclelrd Sl Sicl. € =T 34T Gue
STl T A AT Bl AT AT AT HAHIAST Hog glal. gl
HATIAT T ol Slegl IHETET Hd degl T HUETAA ST
TThell ATIETAd T T HATT SHA gl 30T gEren o He
Hell I, T AT AATGA Hderear QivEar 367 @5 o
ST Agr 3nfor gérear el Tellaer  faameg@ier  sear
30Ny A SA.E' o &' 1 07 giodr 3mdfa ‘&' o
TIdq H¥dcad YgA The S 0T w oA 3iew
FAMSTRIAIONCSl oI, @ut, &9, 3, 9, 8, & &;r
URTG®T Hell S AT JaGHAG  Sferear  ranfreddst
AdHAE T Il HATledT HERAS dgeh TeAfdel SITA.cAFS I
TG AT el AW ¥, AT HIASTHAT 0T
U arEafahietoT AT S 0T AT IReishararear
EqATRs  dadel  offld. dU&ldd  'E@dT UYelel 29 &l
fRUeTdRs Jard HIALANETT FgUIl HHAIT | 3for
A e Fgolsl fafatradiel fawaa=ar greder #s, e
foRdetar & diehe FHFd 3@d. Tiehe g TUoRT IEarar g
T[-UETTHTS! 31l ATqeTar FgUrel ATl ' AT dl
Sl T@ T 3TOdl S gIOLAA 0T Heucaddaerd
3fTdccd AT FFA SWEOT OT SEIOITAT  §TT TOTOT=AT
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gl HUY e SRIUARN el &OY,  Sierudred
TARIAHTS  Goichiel AU Yccdl  3UAET el 3HTeholel
Fonfadr Arfgdr oot Aaddear AfRdar eaard ergor,ar
Jded FOLA FEAIAR 0, I FIAX 0T, Felld
LT, dd g, dd dAd od FART 0T, ‘T AT dSAum=am
IRSAGET T =T &TACET a1 AT ReuHTOA
qrT g TRUSTATaT RS e AT ISATd 3T
GifttA=r =g 30T 3fcd faUcarar §A ESelell Q.87 g 30T
¥d faeardiel faudiad sfelear '@ AT AT YRl
Higrequidsl SISA.8T Yl deeied, disdedr, fauéld seledr
T TN AQEEUTE Geatsull Al & YAWiisol  Eaelm
IYSITAT FEARS! . AT G gk =1 Felrar
docd 39 MR, § Tll@Tdecd AT QIgiedl Yy @& 8.
foRYeTaT & Mo AafaAATUR, FAadeiicAs Y. AdAAIR
SYLET I AT 31841 TIA-ared] Sistell HAT, ST
WO = 3R & eI HidERdl T AT HeAe
&, N HAETAAT drefad 0T ATelT areaarr o o, #d
T & ART e, A Hed.gT AT H1a AT Fa.g
TIHART  Hdlccd TdhedUIhRS 0T FdgddRe 30T
. @ ARRARRSAT WET T AT ST 3o
FRRUIETT 3Ad. A7 FEFAGHEE TF a1 e gar
0T 7 HeAR TSA.g A HeAeR a1 HATS 0T FEFhclr
Ao a. e T W gsvaArh gfhar € gATst 3o
TERl oRTeTad 3.
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MSSHIAIET TARYATCHS T &1 HATST MOT HERAr
fEROeTdqe aserr 3MEE FoRUeTaT e  gATS 3nOr

FATST TEH! FUETAT 30T foR9erar & & o &
=7 HEdccardl SOl &&eT . a1 SofideeT & 3Faey
QAT 3EAEUAT Tl 30eIod, 3 30T hieredrehs
HAETHAUT A&l MAA.HERA ol § 3@ T&c-ar e
YT AT 39T ddaid RRAd. @il AT
O FEpcld & H@ g, H0eAr Fhar Foar 0T FAST
30T HEplIclel HATSl d el & Yeum=ar aleaat e
gfafear Gear I cdfa cear fRar- gfafRdaxr 3sar
AT Iepala®a el e Hel. wrr g fdErfaew
SAATHT TAATATCH ST SIVITAT YALaere Aol FoATaTdT
TR NI HHR  HAled] GeRuahRl FahYerd &
YeEinfadr § IR, A FEEA fEw g gg O e
qrUaaEsT QT 30T Fiferd Tieard Sreledr Uy Fawr
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30T 31T T 3gel a8 o fafawa=ar feharar,areroaren
queiel @etd 30T g7 quelier e’ awroarear G e
FLAAT G FIT AT AGhIel! HTTeAT STeladTd AT
SO SET g, 3f@uemr Sfig gragur, f{aAr  urguarh
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Hlgd Fear Fiear FYAG AFN Ry g7 &Y &Y grch
Mg 3l o 3nfea Fear & Fgumad A AT aredren
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3FYWS, GRegl d R & HAgccdldl  SUOR-%hg  3Med.  digel
Rreme &7 & 3RS diFardie RIS #fera 3iferepa
IR ¢ 3T

HEIHTAT CaHEeisel rehell FHol feoll 3mg. caramdy
R3 g STHIST THINISHET &1 3TRIETd HhivdTd 3ol 31Te.
qTefehd Al Heel IWER iAo eliehsd HaSd  cATTAT HeTd
TS UrhaTdl Ay §3% udell gldl. cIrartdl €32 el
faegd 3ushy HoX HUAIT 3. TFECIST UhHALY dref, qroft
3MEr g FraurErdy fAfder ufhar & Smelr 3.

JaAATBIE HeT fll 3eRIaR qEE AR deR
I JIAATS THNTISIET AR, &6o goFeda] JaleledT IT &1
UET 3ed. I FE §¢ USA 3ed. IJddAtsdr eAfaEw
A cgrar TS THNIET JadAIS Ueolass hicaadr
dAE. A3ele IRUe Y g1 3eWer d¢ Fem.  fEgru
folegTar 3T YA IcRESHEY AT, AT Sl 3eANNHD
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UERTATST §AIRT FHFANR SRISTR SATel. ITAATSHEYT 00 g~
UM 3AH, AT IRARTAT TSl IEIRT JoT EFed 3T, IRl
3T AT HE INUNS §G USeURD cAredlhged TS
W Yo 9fhdT & e, Aredelaes @S U3 IR
giey IO Yl B 38, AT §¢ YSeled] 3chlamenge
qus AU #H FYIAT & Q. AAhGT  Fear
gl 3Mgd. YT, UANESI &Td S dedle  cAreare
3sgol A9 Ied. Seedrdia FET TAFNE 9RETd e
RIceler AEL. @ golt 301 3M@s YT AleAT JAONT
AEOlaTg. HEs faaomh dqUT gfhar e 3ifeerse
Saell Mg, AT Seedidldl @99 THIRSET  #@s  drey
3iTeTes UfhaTEr s 378, FIET THINISIET &YTd e 3 Fel
o &4, arof, dier 3r @R A, 370f, AT, giededst ar
T S 3¢aloieh dichedd 3ed. cHFECISel grehdr feardr
JadAies fSTegdrd AqH-Iredr diecdm HTcHgedT oialid U3l
IR IR 3T Soedid g& Sgld IS JdAHAS
MG HEIHIGAT TFECTSA Ulehell FHoT Tl 38, cgramdy
R3 garcy FTHIT THNSHT &1aTd 3IRTETd HIudTd 3ol 3Te.
UTlehHdl Heal IWAR Flell 3elhsd HESd  cAredl el
TFECISA grhArdl Ay SaF Udell gldl. AT €3 dhegr
faegd 3ushy HoX HUAIT 3Tl TFECS UhHALY dref, qroft
3MEr g graurard! Afder ufhar g& el 3.

KR AR )
OGS 00 00
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4 mmdmm:\
dISHT 3% ATt
31. IRT 9T AR

sfer Agifacare, wad, &, JadATs
kveeramandavkaﬂ8@gmai|.com HHUTETSAT 9403014885/

MYGRT :

HEIIHT JUTAT HERISEIA 3] HgeedTd AT 37Tg.
HUeAT YAAA JarAa HIHI UUT TA AT
SANHT T FEUTS AT 3% AeIGH. FHHFT FEOE GUT
'TISAT TSRFR 3. SIS8TAT 3Fdiel SRl 3Fdvded
JUTd Hgccd feol Ao, ISUTAT SEANNIAR  [AATOT et
Qiohcd! ANIHERTATET YehSTe STUIguASdUd fay 92ard Agdr
grar. fasl 3uedr #seh RIEN 30T YA FTGATER GATiiel
ARSI YA &1 JH@ e glal. el TYUT g
e SrashtR TaE a1 FRuaTd grdide.

Abstract:

The Mahanubhava cult has a very important place in
Maharashtra. Among the disciples of Shree Chakradharaswami
there are many women, who have earned a place in the
Mahanubhava Pantha by their loving service. One of them is
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Baisa alias Nagambika. 'Baisa' is immortal in the Pantha due to
her dedication to Shree Chakradharaswami. Baise's Ukti or
wachanas were given the same importance in the Pantha as
Shree Chakradhar's Ukti or wachanas. Her recognition in the
Panth was such that even Shree Chakradhara felt the void
created after Baise's death. She had won the hearts of everyone
in the sect with her strict discipline and loving nature. The
management of Nagambika was a major factor in the
management of the Matha. She spent her entire life serving
Shree Chakradharswami.

dierereg | e, Feis, g, sy, Qarra, T, oA
9T, HS, UH, 9U

QEATdeT .

HEITT qUTd skt RIsar a1gar 3% Aiiden
ISR 3R, AUhtRI=AT  3Fditded Sisd=aT  3adidier
Agccd faar . F3w REd a@f 99z Tawa g Ao
qUIfAAY B, AN FAEATA 3chse 3T HOI
PRAN IIREAT  Iold A, NIFLREIA  HaT H0ATd
HEIELTAT 3R

Rygfadas -
U YHAA QaATHTE HEIJHT U A A@ael 38,
AraweRd 9fgel Rsar g & SuAugeT 7o WeIe 360
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FBOAYA Adeqdd FAARN THASSUOl FaT FEed, THiAY
HaFdd fdA  3eeRoT oTel UMY d e FHEd A
RAIIGIATIHTIT RO 55 &Y 8.

ARIfeRY EaRe :

Aeifasr & Mead Adear dReR dour el Ww|a
3. AW i FHPIS FUATT HIT Bld. AFISHRT STATIerdr
g, fa A FORIGA fReFd s g1, s Yoot Jefrer
Meall AT FIBER o TH IR TgeA dddshed Hld
ST FHdd g, Yo HGEIHE  UATHorg oS e
TS fder  Mawer w@Edtear  gderh e @,
ANreRTAHT TcTeT e SMedTaR AFSdT Iral RHAAFT
e, A fAwarm ot @l fQer edld &3
YHEAR el

ArTFREAHRSA GACH STedleidy  ARIfShE Tser
qrelcell. AMAIHERTAEHAT §aX G 3UUT i Il 3@ dcal.
1 Reamge T 9 Anifeed AT Ue WESE 9
SR TH JAE dH el df FAGIAG HFdT F& dAeTel g
I TR TE AT, TATT STSAT AT Aalel A IR e,
STSAT TAT AaT AT ATTIERISR g AETell. FarHEr
S FFHH TE AT AT I DS EreaIr, IR, YOI d
IeIETeAdl SUaEAT ST A9 el HAIdr. AT T&Er
AT el fGadicad ared= gia.
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asaT  TarHiar  gatemenr  dearer  fhar wely el
TeTREAT 38 dTge giear faurdl sTaveenea’ desAre e
o, #el YTdT: el JolTaaRIgATT FIH I & 8ls.
YUTCUATlel faEdaray U uiefe 30T 3ReAear g 9
ardl 3oigeT SISET TG GUA YOrdl 30T AT HaresIc
S, TS of T Hd Sld 3. AR d
AarAeiol 3TSehIcIhATT Yehe &ld 31ad. Jasd fa<ardrer
HATFTHATAT FHedaTT Ad.

gl #AT3el :

AT JTasfAas aIgET ST . A SSdeT
IR Y FIUTAE Mse g8 9. IS8T J9 Si9did
G&T 37Ad. dI3El TAAME! UHfAsSa HAT T HFdT .
RreaaRareed faor gos 398, df T@HEe 98 dMe
3 FeaHe faen AdTfaeg reRUT @ud A9, foaear @5+ @
RIETM F@omar Asld a9 REda aea 3ad. asaar
TAATT H5h Tl I Aresgonm 3o diseasierar g faar
TR g, SISEM  AAOT HEHEe el Bl
AT AAYATO & Al A . qIATHer  EGH
FSIT I3 AT degl faet ALCIT %l TAHTT AT dobiael.
el Tehel IXATNl e Ase, SleledIage TATHIAT TH IR
39 Jguarar e e mar faa O dier oAt arder
Fell. IR FISCHT gusadial RIS eI ger el d o gar
T ogrdl FEUL YOT T AT #e) omrelr. 3ref or fas
HATSell 9UTA AT el gl ol
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Uehal AR fdem @&t fGer. o o fReT Anmger
STATAT fhaT qEiaer da Hed 318, Ushal 338 o o
AT &Ir AW Fgool AT HAA FgUIAH, “9SH o 9184,
T O T YA TGl SigEr € S 3 3
TAEICIIN gl SISHY GUTHl Agecad g ol ‘95 ol
TR AAYST JFgT SISAA ST FE Ahd AQL. g FarHleAm
fefeia sear e 39 e

TEAT YT T

HTFREAHATAT  IRARTT  FIHITIRINET  SheledT
ETaHAed SIarr WHEE HACGY gl SIgaT 3% Aeiiden
& AR IRIAAT dufEasr gidr. Taredar 3id:aond oo
AR TU UeHIdel gld. FET ol X Srgdrell ‘Sl
FEUIIY g A U TGO Bl W areET oA g '
ATG-HAT  ATPRId.  S8a/™l JPIdAT TRl TS
Hmﬂmﬁ@ﬁ ¥R 3¢, HROT ARCAER FHS AT e,
TR TIAT HFAd grar.! TaEear RreguRara seaa e
YHE 39 gid. TEIUh @Il HYUT SiETeeRy g argadr
IS AT faar A Tred 318, T Hord cager
qUITOT SrgETeAT 3 g, foedr waeeiRa a9 gHoher
JeREr fGor gd. eieaear sliear saded SIsa<d
A FAT. T AT e G gy fAage
AT HiSlT S 319, AIhERTAT AEEoT=aT gerdi=r sofig
e 3/ .
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qISA$hS T HFATRARTT STGEAIeT HI0GTaT I[OTET
RIENAS T TaEUTheaiHd HSEAHAar A fer fResrer
g, ‘RsguRarTa asd<ar 3 grod 815, a8da 3MfcA®,
3meaforss WeTdl e @ TSRS HS SIIEATIAS ST
FET JAT FAT Fell. e AS AGICIATANIHT FgUT TSHeT
Fold F GATeddT RARTTT NVFH 3.2 TSTAT AT 3T
grar. FROT O o B fRsar g, teer g smeredn
UHT Tl HCUIrdT O15d  TarHdr SIFdTell GRIAr gl
ST, d g T Tl HAIUTRAT SigHel d A9y
FEOUITS, “a13: U0 TUGT 3ol Sibdl ofd. diX fAarad &rs”
FEUTST 3Y JUR W1 § TN W AT Hrerell Idld.
UG AT Hg T Vel ABEN, T A FS S
YIAYST TATAT SAAHAIIANA hdehas &l e, 9o
SISHeT SIS dONAL SludiaR 3T 3 4TET], g1 39eel

o HESTIOT e

qrgWclter IoT

TATHAT  HAifertdd  d38d Ifddcd 8 gid.
IRTeAT-aTserdr SuT fael Tam#T &% ¢d 8. @ difgel TR
SISHALY A3 ISleAca 3 T A giga= g AR
aiferiey  asdell Hogudd oTd. oAl 3N foer
ANTdeTeEs A Fod. REe Aedeiay Aeniaeyeis
JSTTTAEAT TIATATIATOT FATHIAT Gl AN AR 38dT
“gfSel SIS UIher STeT ARG FgUA STgda Thiddisd el
AT FATRgad Ao A AT Fad. Reqy=am
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AFPATT YAl el AoNfdeTs[d a&d SaT g oferel
3T o Y SEATCHIATE GeleT IHeAT T e AeTard.
forsaT Irar ogg dIsdelr 3.
g a1 Avoraren Reanadr 65, q@g fRrsarear
3TaY @S, Uhel Uegledl fohar Tmem By Tareiam groamey
TAYSUIRT gaum arfgell a el Srsa<ar AT Wredr dmeTe.
forear qrenfasely srasrertarger ol are. Ueher A STl
WS gclsh WA et Fr fdehs Fearehlas=ar Joraarrer 3R
glcl FgULT SISAT 31Rg erell. degl T Fgomdl, “qX am:
S8 FOdr faearar gt 3eledr AIHERIAT SAT ANSdr
Ureh ared 3/, 31 ol ARITsIa AU 3MTeAT SHehiRIEce
IBUT TGO ThAd &1 g,

dr Sy gedier @t e ued o wareier
faila 3. SsaAd  gaERuIqd g IUIE  3Teckdl.
IMSEAEY FarHTaT HFRH IHAET S FHAT G
4G ATl 3 EAT Al NHSHISOT  IAGIOT Sl HIATEA
HOTMEATH WA degl ol FgUTell, “Tel, #1g HAFd Teh TOl
HHT HISTA JHUTOIRI” §T TR Tehl cqdgRl T 318,

TIHTT hseh, WES TS SISHT & 3Tl Al
HFAAT TR "GAGAR HFd' FgUd HdW AR ThAd
&l g1, AT 9HCl JHINTT HElegeld JUTd AP Heocd
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3Tg. SIS FATHIGT SAdT 3che d ThfoalSS HFdl aldl &,
3T R A THaREY JIHeT g, ol ol fadsare
Fedrd A o Rear qaraarh. et wdH 3T el degr
& AR 9Yg gsell. faar @S T@HmE, fSany g, da
gigHcar 30T egagigon € §d fder @i erafaeear
sfFaara arevar@ard BR 3uAhh g

ARIfasET aee :

AEfeRT & Sdwelde  ARAT  YATUTRISIIAd
AT e Ardl daT HAd gl fod THiay e
97 gl 0T & I gadr HeEdr Hid 3/, AW
aArarear Risgre fdem Tarelt @ge dedre 3@y ardl |t
foam oot F @ge dem e goger ardr Yot o
AT AT §:T ST WISHT CHT 9] & holll A1k dlC
aigfd?’  FEUM Gl SISHEE  @leool  3caX  for
HIAAR T THAss Hadd ghlas g, @I Hed
ARG &0l fSidd g A AR, HFT 3O
WAR I Al Theddd! s feeamliay saia g
ATEY. TATHET el § aFT FaR 3TUTRA S84 ¢gcdNT hell.
Srsar & AEgemer 3R gurde ey 9ded & @, 3
FEUTOT (¥ 3. fa=ar Jdedr Feed, SEAET dd €

[d (TN
ARICATAAT 363N ARNEhd FAgeed Jeqdal qUard & 3.
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fAshy

1) ST AT AR O S gl

2) AUshtREHIhSd  YHCH  Fedledd]k  SISHTAT  Siderd
AT Scel e

3) WEAT Fjeca AV AR Ao AowHE FUE
Hded dafaa.

4) 138 ASHEY &S [AFd Sdell giar. a1 faredmar
HraIhRTAEHET 3TeIT Id.

5) STSHTAT 3adlcll ATIhERTAT 3FdIided YATd Hgeed TUTd
LGP

6) ATTHERTT HfeoAtd STgHAT HoguAc elerel.

7) GHIHFT FEUR GAUTT 'SISAT 3SRIAT SHTeT.

e

1) @lerd, .M., SArtaRe, €07 Jehre, Aoy,
1952, 9. 85

2) =terdl, 4.7, Feaedrelle duiaerd Hijcd, HgIHE
3, 3fereIsaT 1988, a¥ 41, 9. 7

et Ty
1) Shel 9&d, HERE A, AlS b SUT eI,
2) @y, A, (FueH) HTS wieearar sfae,
s Tigell, AEIHTT Hifged IRYE, o1, TLATIeAT

KR AR )
OGS 00 00

Research and Development / i 31T o / 304




Form IV
(See Rule 8)

Statement about ownership and other particulars about the edited book
Research and Development

1. Place of Publication - Indira Mahavidyalaya, Kalamb
2. Published on - 8th March, 2024
3. Printer’s Name - Seva Prakashan, Vijay Colony,
Amravati 444606 (M.S.)
4. Publisher’s Name - Dr. Mrs. Veera Mandavkar
Nationality - Indian
Address - Indira Mahavidyalaya, Kalamb,
Dist. Yavatmal 445401
5.ChiefEditor’s Name - Dr. Pavan Mandavkar
Nationality - Indian
Address - Principal, Indira Mahavidyalaya,

Kalamb, Dist. Yavatmal
We, Dr. Pavan Mandavkar & Dr. Mrs. Veera Mandavkar hereby declare
that the particulars given above are true to the best of our knowledge and

Indira Mahavidyalaya, Kalamb
Dist. Yavatmal, Maharashtra, India
E mail: marathipradhyapak@gmail.com

‘H ||| Il & - Dr. Bhau Mandavkar Research Centre
81551370 N/ h =l researchjournaIoﬁnd|a@gmall com




