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Preface

It is with immense pleasure that we present this collection of
research projects by the postgraduate students of MES Kalladi College,
compiled and published under the auspices of the Research Promotion
Council. This initiative represents a significant milestone in our academic
journey, as it brings to light the scholarly endeavors of our students and
provides a platform for their innovative contributions to various fields
of study.

The publication of this volume, bearing an ISBN, marks a new
chapter in our commitment to fostering a culture of research and
intellectual pursuit. It is a testament to the hard work, creativity, and
dedication of our students, guided by the encouragement and expertise
of their mentors and faculty members. Each project included in this book
has been carefully selected based on its originality, relevance, and
potential impact, reflecting the high standards of academic excellence
upheld by our institution.

This compilation aims to inspire future researchers, not just
within our college but beyond, showcasing the importance of inquiry,
critical thinking, and the relentless pursuit of knowledge. We believe this
book will serve as a valuable resource for scholars and a stepping stone
for our students as they advance in their academic and professional
journeys.

We extend our heartfelt gratitude to all contributors, including
the authors, faculty members, and the editorial team, for their
unwavering efforts in bringing this initiative to fruition. We also thank
the management and administration of MES Kalladi College for their
constant support in promoting research and academic excellence.

May this book be a source of inspiration and motivation for all
those who strive to make a difference through research and innovation.

Research Promotion Council

MES Kalladi College
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Chapter- 1

Detection of synthetic colours in sweet confectioneries by
UV-Visible spectroscopy

Malavika 0.M, Haritha Jayachandran*
Department of Forensic Science, MES Kalladi College,
Mannarkkad, 678583, India
*Corresponding Author Ph: 9663046891:
E-mail: harithajn@gmail.com

Abstract

Food adulteration, particularly through the addition of synthetic colours
or any other harmful substances, causes significant health risks globally.
Synthetic colours, used to enhance the visual appearance of food
products, can be potentially harmful if consumed above permissible
limits. This study investigates the prevalence of synthetic colours in
sweet confectioneries through UV-visible spectroscopy. Samples
collected from rural areas were analyzed to detect both permitted and
non-permitted colours including tartrazine, amaranth, malachite green,
orange G, and rhodamine B. Results revealed that out of 30 samples
tested, 7 contained synthetic colours, with 5 samples showing non-
permitted colours and two samples were permitted colours. The study
underscores the importance of rigorous monitoring and regulation by
authorities such as the Food Safety and Standards Authority of India
(FSSAI) to safeguard public health against the adverse effects of food
adulteration. Understanding the composition of synthetic colours in
confectioneries is crucial for ensuring food safety and consumer
protection.

Key words: Sweet confectioneries, UV-Visible spectroscopy, Tartrazine,
Amaranth, Rhodamine B, FSSAI

1.Introduction
Food additive are the substances which are added to the food by
the manufactures to improve appearance, texture, flavour and keeping

quality. Food adulteration is defined as addition of undesirable

ISBN: 9789348505767 1
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substances. Which may be added naturally, accidentally or deliberately
for the removal of certain constituents. Over time, various food additives
have been created for the demands of large-scale food production. These
additives are crucial for ensuring the safety and freshness of processed
food as it travels from factories to consumers [1l. Even if the adulterant is
not harmful, it reduces the nutritional value of food. Some of the
adulterants are also identified as carcinogenic or lethal when exposed to
them for a longer period.

A dye is pigment or a substance which is added to food to get colour.
Also, we can call it a colour additive. The colours that are added to the
food can be natural colours or synthetic colours (permitted and non-
permitted). Natural food colours come from sources such as vegetables
and fruits. These colours are permitted, and they do not impart any toxic
effects to the body. Synthetic food colours are regulated and authorized
for use in food additives in many countries. Permitted colours are defined
as colours that are permitted under The Prevention of Food Adulteration
Act. And the permitted colours, according to FSSAI, are tartrazine, sunset
yellow FCEF, brilliant blue colours such as metanil yellow, rhodamine B,
orange green, amaranth, malachite green, and orange II, And the
maximum amount of permitted synthetic colours doesn’t exceed 100
parts per million, according to FSSAI regulation [2l. The Food Safety and
Standards Authority of India (FSSAI) was established in 2006 to
consolidate various food safety acts and create standards for food
articles. Its primary goal is to ensure the availability of safe food for
human consumption through regulations on manufacture, storage,
distribution, sale, and import [31.

Recently some states on India to ban the use of certain colouring
agents in cotton candy and even in Gopi Manchurian. The ban is on the
state like Goa, Tamil Nadu and Karnataka. Recently Himachal Pradesh has
instituted one year ban for the production, sale of cotton candy after the
detection of Rhodamine B. The survey by the Public Health Department
that showed the presence harmful chemicals in food samples, which is
unsafe for consumption and may lead to acute toxicity. And it is
carcinogenic in nature. Exposure to this chemical causes damage to the
dye and cause irritation in respiratory tract. Rhodamine B is the chemical
that present in popular street items such as cotton candy& Gopi

ISBN: 9789348505767 2
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Manchurian. FSSAI specially banned the Rhodamine B in food products,
any use of this chemical in the processing, preparation and distribution
is punishable. Penalties include the cancellation of commercial licence
and fine note less than X 10 lakh and minimum 7 years jail term,
extending jail imprisonment. The negative effects include attention
deficit hyperactivity disorder, along with potential carcinogenic
properties, immune-related issues, respiratory problems, and
gastrointestinal disturbances [4].

2. Materials And Methods

2.1 Reagents And Chemicals

¢ Distilled water

e Acetone And 5 standard synthetic colours

e Tartrazine(85%  Pure), @ Amaranth(85%  Pure),  Malachite
green(90%Pure),OrangeG(88% Pure), Rhodamine B (80% Pure), have
been purchased from Vidya Lab equipment and Chemicals, Kozhikode.

2.2 Laboratory Equipments
e Beaker
e Glassrod

2.3 Instrumentation

Uv-visible spectrophotometer is used for the detection of
synthetic colours. A uv-visible spectrophotometer uses Beer-Lambert’s
law to measure the absorption of UV light by a sample, allowing for the
determination of concentration and the identification of substances
based on their distinctive absorption patterns. Here, it compares the
sample with a blank sample to measure the

2.4 Sample Collection

In this present study, all 30 samples (consisting candies, cotton
candy, chalk candy and pudding candies) were collected from the
different shops including both rural and urban area. Collection of
samples were chosen from different locations, to check the adulteration
in sweet confectioneries by synthetic colours, mainly focusing on non-
permitted colours.

ISBN: 9789348505767
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And standard was also used and test were performed for
comparison. The standard colours collected are, Rhodamine B,
Amaranth, Malachite green, Orange G and Tartrazine. The study mainly
focused on the coloured ones suspected on synthetic colours.

2.5 Method

First step is the dilution of the sample. A small portion of the candy is
dissolved in 25 ml of distilled water within a beaker. This dilution process
ensures that the candy's components are dispersed evenly in the
solution, facilitating uniform absorption measurements later on. Stirring
the mixture using glass rod, until a consistent colour appears in the
solution ensures that the sample is adequately prepared for
spectroscopic analysis. Also, take a pinch of each colour, such as,
tartrazine, rhodamine B, amaranth, malachite green and orange G. And
makeup to 100 ml in a distilled water.

After sample solution prepared, attention turns to the UV-visible
spectrophotometer, a sophisticated instrument designed to measure
how substances absorb light in the UV and visible spectra. The setup
process begins with powering on the spectrophotometer and allowing it
to initialize, indicated by a reassuring green tick mark. Next, the
wavelength of light used for analysis is meticulously chosen using the
instrument's monochromator, typically within the range of 200 to 800
nm. This selection is crucial as different substances absorb light at
specific wavelengths, allowing researchers to target and quantify
particular components present in the candy. To ensure accuracy in
measurement, baseline measurements are conducted using cuvettes
filled with distilled water. This initial measurement establishes a
reference point against which subsequent samples are compared. Once
the baseline is confirmed, a cuvette containing the candy sample solution
is inserted into the spectrophotometer's sample compartment. Initiating
the measurement captures the absorbance spectrum of the candy
sample, recording how much light is absorbed at the chosen wavelength.
This data is critical for understanding the concentration of substances
present in the candy.

After completing the measurement, the spectrophotometer's
software generates a calibration curve, between absorbance and wave

ISBN: 9789348505767 4
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length. The data, typically exported in spreadsheet format (export > file
location > file name >. Xls format > save). And clean the cuvette with
acetone, for the preparation of next samples.

3. Results And Discussion

Out of the 30 samples analysed, 6 contained synthetic colours, one
contained permitted colour and the remaining 5 containing non-
permitted colours.
Tartrazine

Only one sample was found to contain tartrazine when tested
using a UV-visible spectrophotometer.
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Orange G
5 samples which containing orange colour are collected. Some are
branded while others are local products with no labelling. Out of which

only one sample showed the presence of synthetic colour.
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Rhodamine B

11 samples, which have the combinations of red, rose, and purple
colours, were suspected to contain rhodamine B. Out of which, only 2
samples were detected to have its presence when run on the UV-visible
spectrophotometer.
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Amaranth
11 samples, which have combinations of red, rose, and purple

colours, were suspected to contain amaranth. Only 2 samples were
detected the presence of amaranth.
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The study was focused on a simple method of detecting the
synthetic colours only by dissolving the sample using distilled water as
the solvent. And the prepared solution is run on a UV-visible
spectrophotometer. All standard colours are run on a UV-visible
spectrophotometer, and get a calibration curve. Save the data after
measurement. Different peaks are identified in each sample. The
standard peaks are,

e Tartrazine- 425nm

e OrangeB- 478.05nm

e Rhodamine B- 553.95 nm
e Amaranth- 520.59 nm

Synthetic colours were found in 6 samples. Out of which 5
contained non-permitted colours and the remaining one detected the
presence of permitted colours. It was noted that tartrazine is a permitted
colour, could have adverse effects on the body with repeated use.
Interestingly, non-permitted colours were mostly found in non-branded
samples, some of which lacked proper labelling. Orange G was detected
on jeera candy and amaranth was detected in a multi colour candy, and it
doesn’t contain any label on outside of the sample. Recently, the sale and
manufacturing of rose chalk candy was banned in Kerala. Chalk candy is
one of the traditional candies in south India. Mainly, the sale of this chalk
candy was found during the traditional festivals. This rose-coloured
candy was detected the presence of rhodamine B. Rhodamine was also
detected in non-branded jelly sample. The yellow chalk candy was also
found to contain tartrazine.

For instance, a branded cotton candy was found to contain the
non-permitted colour amaranth without any mention on the label,
despite listing only sugar and flavour extract as ingredients. Although
labelled as allergen-free, amaranth can be carcinogenic and trigger
allergicresponses. Experiment, focused on samples primarily from rural
areas rather than urban areas. The range of areas from which samples
were collected was limited. Therefore, collecting samples from a wider
range of areas, including both rural and urban, would provide more
insight into the presence of synthetic colours, particularly non-permitted
colours.

ISBN: 9789348505767
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4. Conclusion

Numerous artificial food colours are utilized in processed foods.
These synthetic colours are preferred over natural ones due to their
consistency and suitability for a wide range of processed foods. This
study was an attempt to identify the presence of synthetic colours,
mainly non-permitted colours by using a simple method. The samples
are diluted in distilled water and run on a UV-visible spectrophotometer.
The summary of the above analysis shows that, overall, 30 samples were
analysed. The outcome showed that 6 samples indicated the presence of
artificial colours, out of which only one sample contained permitted
colour and the remaining are non-permitted colours. So, it is essential 1
to systematically monitor the presence of harmful and unauthorized
colours within the country. While also being cautious of potential
adulteration in locally sourced foods that could pose serious health risks,
which include irritation, allergies, and carcinogenic properties.
Implementing and enforcing strict regulations is crucial to mitigating the
risks associated with the use of unauthorized colours and exceeding
permissible levels of approved colours.
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Chapter- 2

Adsorption and Photocatalytic Degradation Studies of
Methylene Blue on Sol -Gel Derived CdS -Ti MCM-41

K. Fasna, V.P Fathima Shahana,
Dr. K.P. Sreenivasan *

Centre for Sustainable Chemical Research, University of Calicut
Approved Research Centre, MES Kalladi College,
Mannarkkad- 678583, Kerala, India
Corresponding author Tel: 9947753498
E-mail address : drsreenivasan@meskc.ac.in

Abstract

We suggested a simple method for the synthesis of CdS modified Ti MCM-
41 catalyst materials by sol- gel method and studied the calcined
materials were well characterized by Powder X-ray Diffraction,
Ultraviolet-Visible diffuse reflectance spectroscopic analysis, ATR FT-IR
Spectroscopy, N2 Sorption analysis and transmission Electron
Microscopy. The powder X -ray diffraction data showed the presence of
hexagonal phase CdS and variation in crystallinity of the material as we
changed the composition of the materials. Upon increasing the amount
of CdS concentration, the intensity of the spectra in the visible region also
increased. From transmission electron microscopy analysis, noticed the
presence of CdS nanoparticle along with TiOz. The textural properties of
CdS modified Ti MCM 41 was found to be lower than that of the parent Ti
MCM41. Up on studying the photocatalytic activity of the material, CdS
modified Ti MCM 41 showed lower photocatalystic activity under direct
sunlight irradiation. This might be attributed to lower surface area,
crystallinity, and visible light sensitivity of the CdS modified Ti MCM 41.

Keywords: Sol- gel method, mesoporous material, TM -41, CdS
modification, Photodegradation, methylene blue
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1. Introduction

Meso structured silica, like MCM-41, has small pore size
distributions, high surface areas, and organised frameworks, making it
the most suitable support [1-3]. However, the visible light supported
photocatalytic performance of mesoporous silica-TiOz is very poor.
Therefore, structural and surface modification of TiO:z is necessary for
improving visible light absorption capacity and thereby enhancing the
efficiency of photocatalyst. An efficient photocatalyst consisting of Cd
chalcogenide nanoparticle dispersed mesoporous silica-titania mixed
oxide materials are efficient photocatalyst for discolouration of textile
effluent [4]. Material scientists are always trying to find out the most
efficient photocatalysts that is visible light activated, chemically or
photochemically stable and low cost[5]. Cadmium sulfide has garnered
significant attention as a promising visible light-driven photocatalyst due
to its narrow band gap (2.4 eV), high absorption coefficient and suitable
conduction and valence band positions [6,7]. The sol-gel method was
employed for the preparation of TM-41-CdS nanocomposite. Here we are
trying to explore the applications of this kind of material by studying
photocatalytic degradation of methylene blue.

2. Experimental
2.1 Chemicals required

Cetyl trimethyl ammonium bromide (CTAB) (Labochemie),
Titanium isopropoxide (Aldrich 98 %), Tetra ethyl ortho silicate (TEOS)
(Aldrich), aqueous ammonia, Isopropyl alcohol, Cadmium acetate and
sodium sulphide (Nice chemicals), Distilled water.

2.2  Preparation of Ti MCM 41

About 0.75g of CTAB was added to 15 ml of deionised water under
vigorous stirring in a 250 ml beaker. After CTAB was completely
dispersed in water, 17.5 ml of aqueous NH3 was poured into the clear
solution. About 23 ml isopropyl alcohol was added to the surfactant
solution under vigorous stirring. After stirring for 30 minutes, 3 ml TEOS
was added and stirred continuously for further 30 minutes. Then 2.2 ml
titanium isopropoxide was added slowly to the solution during stirring.
The resultant gel was kept for drying at room temperature. Calcination

ISBN: 9789348505767 13
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was done at 550°C in a static air environment. The obtained sample was
labelled as TM 41.

2.3. Preparation of CdS modified Ti MCM 41

For the preparation of the CdS -modified Ti MCM 41, 0.5g of
previously prepared TM 41 was added to 10 ml of water. After stirring
for 30 minutes add 80 mg of cadmium acetate into it. After stirring for 15
minutes, 0.02 g of sodium sulphide in 10 ml of water was added to in it.
The resultant mixture was keep drying for 5 days and then washed with
500 ml water. The samples obtained were dried in static atmosphere.
The sample was labeled as TM 41- CdS- 80. The same procedure was
repeated with 160 mg, 40 mg of cadmium acetate and 20 mg of sodium
sulphide respectively to obtain TM 41- CdS-160, TM 41-CdS-40
respectively.

2.4 Characterization

The XRD measurements were performed at room temperature
using a Rigaku Ultima IV X-ray diffractometer with Cu Ka radiation. The
diffractometer was operated at 40 kV, and 44 mA, scanned with a step
size 0f 0.02°, and a count time of 1°/min in the range of 26 angle 10 to 80.
The FT-IR analysis were carried out using a Bruker ALPHA instrument
with ATR Pt diamond holder and the spectra were acquired in the range
4000 cm to 500 cm-! with a resolution of 4cm-! The TEM images were
recorded on a HRTEM Jeol/JEM 2100 instrument operating at 200 kV.
Prior to TEM analysis, the sample was dispersed in ethanol and the
suspension was sonicated for 1h. For each material, one drop of
suspension was placed on a copper grid coated with carbon film, and
allowed to dry overnight. The textural properties, such as surface area
and pore size distribution of TM 41 and as TM 41-CdS 160 materials were
analyzed by using N2 physisorption measurements. After the samples are
dried overnight at 70 °C and degas at 200 °C for at least 1 h, N2 isotherms
are obtained at -196 °C using a BELSORP-max surface area and pore size
analyzer. The surface areas of the synthesized materials were calculated
by using the Brunauer-Emmett-Teller (BET) equation within a relative
pressure range (P/Po) of 0.05-0.30. The pore volume was determined
from the amount of N2 adsorbed at the highest relative pressure of P/P0

ISBN: 9789348505767 14
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~ 0.99. The pore diameter and pore size distribution plots are defined by
applying the Barrett-Joyner-Halenda (BJH) model to the desorption
isotherm. The UV-Vis diffuse spectra were recorded by a JascoV-550 UV-
Visible spectrophotometer with Jasco model ISV 469 reflection
accessory.

3. Results and discussion
3.1 Powder XRD Analysis

The powder XRD patterns of the materials TM 41, TM 41- CdS- 40,
TM 41- CdS- 80, and TM 41- CdS- 160, were shown in Fig.1. All the
mesoporous materials showed a fairly broad peak between 20 values of
20 and 30. This is typical of amorphous silica support. The broad peaks
due to TiO2 and CdS indicated that both of these species were highly
dispersed on the mesoporous silica support. This suggested that the TiO2
and the CdS were amorphous in nature. Upon modification of TM 41 with
CdS nanoparticle anew peak at 17 appeared. Peaks due to dzo0, dooz, d101,
di10, d103, and di112, at 25.6, 26.4, 30.1, 43.7, 48.2 (overlapping with TiOz),
and 52.0, indicated that the hexagonal phase of CdS [8].

5000 -

TM 41
4000

E)
S5 3000 TM 41-CdS- 40
@
c TM 41-CdS- 8O
8 2000
£
-Cds- 150
1000 - TM 41-CdS- 16

0 , . , . , .
20 40 60 80

Angle 28 ( Degree)
Fig .1 XRD patterns of TM41, TM 41-CdS-40, TM41-CdS- 80, Tm 41-

CdS-160 respectively
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3.2 UV-Visible DRS Analysis

UV-Visible diffuse reflectance spectroscopic analysis was carried
out to knowing the optical properties of the materials. The UV-Vis
spectra of TM41, TM41-CdS-80, TM41-CdS-160, and TM41-CdS-40 were
shown in Fig .2. All the CdS modified samples showed a broad bands
between 400 and 500 nm corresponding to band gap absorption of CdS
[9, 10]. Intensity of the band increased with concentration of CdS
precursor. Two types of absorption onsets, one in the UV and another in
the visible region were seen. These distinct absorption bands were due
to the presence of CdS and TiOz2 species, respectively.

1.6

THM 41-Cd5- 80
™M 41-CdS- 160
THM 41-CdS- 40
TIMCM41

Absorbance (arb.unit)

T T T T T T T T
250 300 350 400 450 500 550 &0

Wavelength { nm)

Fig .2 UV-Vis spectra of TM41, TM 41-CdS-40, TM41-CdS- 80, Tm 41-
CdS-160 respectively

3.3 ATR-FT-IR Spectroscopy

In order to acquire information about the different functional
groups, the materials were further characterized by using FT-IR analysis.
The spectrum was shown in Fig.3. All the samples showed typical IR
spectra of TM 41 as reported earlier. It was reported that the
characteristic broad peak for Si-O-Si observed in between 900-1200 cm-
1, while the peak observed at 870 cm! was due to Si-O-Si symmetric
stretching. The broad peak observed at 1600 cm-1 was due to OH bending
vibrations and is attributed to chemisorbed water molecules [11].
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Fig.3. ATR FT-IR spectra of TM 41, TM 41-CdS-40, TM41-CdS- 80,
Tm 41-CdS-160 respectively

3.4 TEM Analysis

TEM images of TM 41 and representative material TM 41 -CdS-
160 were shown in Fig. 4. From the TEM images of TM 41 and
representative material, TM 41-CdS-160, the TiO2 particles were
randomly distributed with a particle size of 10-15 nm. The TEM image of
TM 41 CdS-160 showed lattice fringes due to CdS nanoparticle [10].

Fig. 4. TEM images of TM41 (A, C) and TM 41-CdS-160 (B, D)
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3.5 Nitrogen physisorption studies

The Nz isotherms and pore size distribution curve of TM41-CdS-
160, TM 41 prepared in these studies were shown in Fig. 3.5. The N2
isotherms of TM41 and TM41-CdS-160 indicated that, the materials
exhibited type IV isotherms typical of mesoporous materials. The
hysteresis loops featured in the isotherms were reflection of porosity of
these materials. The initial part of type IV isotherm was due to monolayer
adsorption at low relative pressures. As the relative pressure increases,
multilayer adsorption occurs followed by capillary condensation. The
material TM41-CdS-160 and TM41 suggested a set of pores with a BJH
pore diameters of 8.2 nm and 3.65 nm respectively. The textural property
details of these materials were also shown in Table 1.

Table 1. Textural properties of TM41 and TM41-CdS-160

Materials Specific surface Pore Pore
aream?/g diameter(nm) | volume
TM41-CdS-160 22.55 8.2 0.04
Ti MCM41 (TM 41) 385 3.65 0.35
i o [0 4123 AEL

% plumae {co'g)
*\‘Ht

o) eein
s

—.-'_HMJ - » T
- e -\-‘-_____ =)

" Qﬂli-::-:lﬁmi"l‘".' - ) . = ..:"l-'l' '1-‘:.'! M.
Fig.5. N2 isotherms and pore size distribution curve of TM 41 and
TM41-CdS-160
The TM-41 having the surface area 385 cm! showing type IV
behaviour with H3 type hysteresis loop have an average pore diameter

of 3.65 nm and pore volume 0.35cm3g-1 which was shown in Fig. 5 and in
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Table 1. This study indicated that upon modification with the CdS
nanoparticle the surface area of the TM -41 has been reduced and is more
prominent.

3.6 Adsorption studies of dye molecule.

Absorbance corresponding to methylene blue and methylene blue
unabsorbed on catalyst materials at same interval of time were shown in
Fig.6. The plot corresponding to the absorbance of methylene blue using
TM 41 was lower compared to TM41-CdS-40, TM41-CdS 80, TM41-CdS-
160) materials. Which, indicated that maximum amount of dye species
were adsorbed on TM 4lsurface. Upon modification with CdS
nanoparticle absorbance of methylene blue was slightly higher
compared to TM 41 sample [13].

_Moapbance

st - ) B
TH 41-Cd5-B0

TH 41-Cd 540 TH&1-Cd3-4140

W amanaia

Fig. 6. Adsorption properties of methylene blue over TM41, TM41-
CdS-40, TM41-CdS 80, TM41-CdS-160 respectively

3.7 Phocatalytic degradation studies

UV/ Visible Absorbtion spectra corresponding to methylene blue
degraded on catalyst materials at same interval of time were shown in
Fig. 6. The absorbance of methylene blue corresponding to the A max was
lowered in presence of TM 41 compared to TM41-CdS-40, TM41-CdS 80,
TM41-CdS-160 materials which indicated that maximum amount of dye
species were degraded by TM41 material by photocatalytic reaction.
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Upon treatment with CdS modified materials TM41-CdS-40, TM41-CdS
80, TM41-CdS-160 the absorbance of methylene blue was slightly higher
compared to TM41, which also indicated the controlled modification
cause degradation of dye molecule on catalyst surface [14].

—TM41

= TM 41-Cd5-160
TM 41-CdS5-80

— TM 41-Cd5-40

=

=)

n
1

Absorbance { arb.unit)

T T T
500 &00 F0o

Wavelength nm

Fig.7. Phocatalytic degradation of methylene blue over TM41,
TM41-CdS-40, TM41-CdS 80, TM41-CdS-160 respectively

4. Conclusion

The TM 41 nanomaterial with CdS modification was successfully
done by sol-gel process. X ray diffraction analysis indicated that the
synthesised material consists of anatase phase TiO2. The UV-Vis DRS
spectra of the synthesized material indicated band width intensity
increased with increasing concentration of the CdS. From the TEM
images, we observed that the TiO2 particles are randomly distributed
with a particle size of 10-15 nm. From photocatalytic studies it was
proved that upon modification with CdS nanoparticle absorbance of
methylene blue was slightly higher compared to TM 41.Through the
surface area studies we could identify that the textural properties of the
material was lowered upon modification with CdS. This work provided
an insight to explore various method and their effects on the physico-
chemical properties of mesoporous materials.
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Abstract

This study investigates consumer perceptions of e-banking services
within Cherpulassery Municipality, focusing on satisfaction drivers and
user challenges. E-banking, recognized for its flexibility and convenience,
allows users to perform transactions and manage accounts anywhere
and anytime, eliminating the need for physical branch visits. By
analyzing data collected from 60 respondents through a structured
questionnaire, this research identifies motivational factors—such as
ease of use, security, and institutional trust—that influence e-banking
adoption. It also considers demographic variables like age and income,
which shape consumer preferences and perceptions of e-banking.
Findings highlight critical insights for banks and policymakers looking to
improve user experiences and address concerns within this specific
locality. Through statistical analysis, including correlation tests, the
study identifies relationships among key variables, providing a clearer
understanding of customer needs and expectations. These insights are
essential for developing strategies that increase user satisfaction,
enhance trust, and optimize digital banking services, ultimately

benefiting both consumers and financial institutions in the municipality.
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1. Introduction

This study highlights how to analyse the perception of consumers
using E-Banking. The implementation of financial services, reducing cost
and increase in benefit for the consumer to access the transactions based
on the samples collected from Cherpulassery Municipality.In order to
understand customer perception towards e-banking services,
Motivational factors, and also identify the problems faced by customer.
For this purpose, a structured questionnaire was developed and a
sample of 60 respondents was taken. The customer can take the services
of bank 24 hours by seats at home or in office. Then the customer is
satisfied with the e-banking services. E-banking, also known as online
banking or internet banking, is a service provided by banks that allows
customers to access their accounts, conduct transactions, and manage
their finances online. With e-banking, Check account balances and
transaction history, Pay bills and transfer funds, Deposit checks
remotely, Pay credit card bills, Apply for loans and credit cards, Manage
investments and accounts, Receive statements and notifications. E-
banking offers convenience, flexibility, and time-saving benefits. You can
access your accounts from anywhere, at any time, using a computer,
tablet, or mobile device with an internet connection. Some common e-
banking services include Online banking websites, Mobile banking apps,
SMS banking, Internet banking platforms, Digital wallets. E-banking is
secure, with banks using advanced security measures like encryption,
firewalls, and two-factor authentication to protect your accounts and
personal information. E-banking encompasses a wide range of electronic
services offered by financial institutions, including but not limited to
online banking portals, mobile banking applications, electronic fund
transfers, and digital payment platforms. These platforms provide
customers with the flexibility to manage their finances anytime,
anywhere, without the constraints of traditional banking hours or
physical branch locations. 3 E-Banking in simple terms, it does not
involve any physical exchange of money, but its all done electronically,
from one account to another, using the internet. Electronic banking is
latest in the series of technology in the recent times, involving use of
internet for delivery of products and services. In India , E-banking
services carried out in effective way to satisfy the consumers of
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respective banks. In a modern society waiting in a queue and spending
time is difficult to the consumers, hence they don't want to waste their
time for consumption. The E banking facilities replaced conventional
banking system the bank as evolved from cash economy to plastic card
economy. The E-Banking facility provide various electronic channels for
using banking services such as internet banking, mobile banking, ATM,
Electronic Fund Transfer, Credit Card, Debit card etc. E-banking is not a
technology but merge of technologies, which plays a vital role in
economic development of nation. In the fast-evolving landscape of
finance, electronic banking, or e-banking, has emerged as a pivotal aspect
of modern banking services. As traditional brick-and-mortar institutions
integrate digital platforms into their operations, understanding
consumer perception towards these e-banking facilities becomes
paramount. This study delves into the intricate dynamics of consumer
attitudes, preferences, and behaviours concerning e-banking services.
Despite the rapid adoption of e-banking solutions, there exists a
spectrum of consumer perceptions that influence their acceptance and
utilization. Factors such as perceived ease of use, security concerns,
perceived usefulness, and trust in the banking institution play pivotal
roles in shaping consumer attitudes towards e-banking facilities.
Furthermore, demographic variables such as age, income level, and
technological proficiency also contribute significantly to varying
consumer perception.

2. Significance of The Study:

This study explores consumer awareness and satisfaction with e-
banking services, emphasizing the importance of customer knowledge
about available products and services for optimal use. By analyzing
perceptions within a specific demographic area, this research provides
valuable insights into how consumers engage with digital banking.
Findings offer practical implications for banks, policymakers, and
researchers in tailoring services to better meet customer needs and
expectations. By understanding the factors that influence customer
perceptions and satisfaction, stakeholders can make informed decisions
to enhance service delivery, drive customer loyalty, and support the
growth of e-banking in this region.
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3. Objectives:
1. To examine consumer satisfaction relating to e- banking facilities
2. To identify about the problems faced by the customer in using e-

banking facilities.

4. Methodology:

The methodological frame work of this study comprised both
primary data and secondary data. The primary data contains a field
survey with a pre- determined questionnaire. The data collected by
taking 60 households from the study area, and the questions are in the
line with the objectives of the study. The study also makes use of
secondary data. These data has been collected from various sources like
Journals and Websites etc. The collected data are analysed and depicted
through various statistical tools like tables, diagrams, percentage, and
appropriate testing methods. For testing the hypothesis here using
correlation. The variables selected for testing hypothesis is scale and
categorical variables therefore here using correlation. The collected data
are analysed through the statistical package SPSS (version 25)

5. Review of Literature

e Nalini and Ancly Simi (2019): This study analyzes customer
perceptions and satisfaction with e-banking services, focusing on
factors influencing customer decisions to use e-banking. It highlights
the importance of customer satisfaction and identifies critical
variables like ease of use, accessibility, and security that shape
consumer choices.

e Aravind Sueya R. (2020): This research examines consumer
awareness, perception, and challenges in e-banking services, finding
that accessibility and ease of use are primary factors driving adoption.
It suggests that banks promote e-banking by addressing networking
issues, enhancing accessibility, and creating user-friendly platforms to

increase customer satisfaction.
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e Vignaneswari B et al. (2020): This paper examines client
perceptions of e-banking, focusing on the importance of online and
mobile banking. The authors suggest that increased awareness among
business communities could drive higher acceptance of e-banking and
mobile payment options.

e Prema C. (2013): This study investigates factors influencing the
adoption of internet banking in India, emphasizing the role of
marketing in promoting the benefits of e-banking and raising
awareness to attract users. Key findings suggest that awareness and
perceived usefulness significantly impact adoption rates.

e Aoreen Akad Mchoma (2018): Investigating e-banking’s impact on
customer satisfaction in Tanzania, this study highlights accessibility,
convenience, and security as key factors driving customer satisfaction.
It suggests that banks invest in technological infrastructure to meet

consumer demands and improve financial performance.

6. Results and Discussion

This study aims to examine consumer satisfaction and
perceptions regarding e-banking services. E-banking offers convenient,
round-the-clock access to a variety of banking functions, allowing
customers to manage their finances remotely. By understanding how
customers perceive and interact with these digital services, banks can
better address consumer needs and enhance service quality. The
findings will provide insights into key factors that influence customer

satisfaction and inform strategies for improving e-banking experiences.

I. To Examine Consumer Satisfaction and Perception Relating To E-
Banking Facilities
HO: There is no significant relation between Benefits and Satisfaction of

e-bankingfor testing this hypothesis here using the correlation analysis
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Table 1
Correlations
Satisfaction Rate the Which of the
overall following benefits
satisfaction | accrue to you while
with e- using e-banking
banking? service?
Rate the overall Pearson 1 796"
satisfaction with e-| Correlation
banking? Sig. (2-tailed) .000
N 60 60
Which of the Pearson 796™* 1
followingbenefits | Correlation
accrue to youwhile|Sig. (2-tailed) .000
using e-banking N 60 60
service?
** Correlation is significant at the 0.01 level (2-tailed).

Source: Computed from primary data

The Pearson correlation analysis reveals a strong positive
relationship (r = 0.796, p < 0.01) between overall satisfaction with e-
banking and the perceived benefits of using e-banking services. This
significant correlation suggests that as customer satisfaction with e-
banking services rises, so does the perceived utility of these services, and
vice versa.

This finding has practical implications for e-banking providers,
indicating that by enhancing customer satisfaction, they can likely boost
the perceived benefits of their services, leading to increased user
satisfaction and loyalty. Additionally, to examine the hypothesis that
"there is no significant relationship between awareness and convenience

of e-banking," correlation analysis will be used.
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Table 2
Correlations
Satisfaction Do you think e- Which of the
bankingwould followinge-
make banking | banking services
more convenient are you aware of?
to you?
Do you think e- | Pearson 1 275"
banking would | Correlation
makebanking
more Sig. (2-tailed) .033
convenientto | N 60 60
you?
Which of the Pearson 275" 1
following e- Correlation
banking . .
. Sig. (2-tailed) .033
services are
you aware of? | N 60 60
*. Correlation is significant at the 0.05 level (2-tailed).

Source: Computed from primary data

A positive correlation (r = 0.275, p = 0.033) exists between
awareness of e-banking services and the perception that e-banking
enhances convenience. This statistically significant relationship (p <
0.05) suggests that as awareness of e-banking grows, so does the
perception of its convenience. Financial institutions can leverage this
finding by focusing on awareness initiatives to improve convenience
perceptions, potentially driving greater adoption of e-banking services.
By promoting specific e-banking options that align with convenience,
banks can better meet customer expectations and enhance satisfaction.

I1.To Identify About the Problems Faced by The Customer in Using
E-Banking Facilities

This research aims to identify the challenges that customers

encounter when using e-banking services. Despite the convenience and
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accessibility offered by digital banking, users may face issues that impact
their overall experience and satisfaction. By understanding these specific
problems, banks and financial institutions can develop targeted
solutions to enhance user experience and address concerns. This
research seeks to provide insights into common obstacles in e-banking,
helping to shape more user-friendly and reliable digital banking services.

Table 3
Problems of E-banking Frequency Percent

Hacking 19 31.7

More time taking in fund transfer 3 5.0

Not easy for non educated person 12 20.0

Often transaction Errors 5 8.3

Security risk 16 26.7

Weak password 5 8.3
Total 60 100.0

Source: Computed from primary data

The table outlines the various problems users encounter with e-
banking services, highlighting key concerns reported by respondents.
Hacking is identified as the most significant issue, affecting 31.7% of
users and reflecting widespread anxiety regarding the security of online
transactions and personal data. This concern underscores the potential
for financial losses and privacy breaches, making it a critical focus for
both consumers and financial institutions. Additionally, 26.7% of
respondents noted general security risks associated with e-banking,
which may include threats like phishing and malware, emphasizing the
need for strong security measures and user awareness.

The perceived complexity of e-banking platforms presents a
barrier for 20% of respondents, particularly for those less
technologically savvy, potentially limiting access to these services.
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Transaction errors and weak passwords were each identified by 8.3% of
users, raising concerns about the reliability and security of online
banking. Finally, 5% of respondents reported issues with longer
processing times for fund transfers. Overall, these findings indicate that
while e-banking provides convenience, addressing security, usability,
reliability, and efficiency challenges is essential to foster greater user
trust and adoption.

Findings:

e Consumer perception and satisfaction with e-banking present a
complex landscape influenced by factors such as convenience,
security concerns, and service quality.

e E-banking is predominantly viewed as highly convenient, allowing
users to manage their finances flexibly from anywhere, at any time.

e However, security remains a critical concern, with many consumers
worried about the safety of their personal and financial information
online.

e Trust in banking institutions is essential, shaped by perceptions of
reliability and transparency in addressing security challenges.

e Customer satisfaction is affected by various factors, including the
user experience—particularly ease of navigation, responsiveness of
customer support, and the cost-effectiveness of services offered.

e Additionally, personalization and innovation in e-banking services
are vital satisfaction drivers, as consumers increasingly seek tailored
solutions and advanced technology.

e Banks that focus on enhancing security, improving user experience,
and fostering continuous innovation are more likely to achieve
higher levels of satisfaction and trust among e-banking users in
today’s digital-centric environment.

Conclusion:

The primary focus of this study is on consumer perception of e-
banking facilities within Cherpulassery Municipality. The findings reveal
that a significant number of customers actively use e-banking services
and express satisfaction with the offerings provided by their banks. Most
customers are aware of the various e-banking services available to them.
The study highlights that factors such as convenience, speed of
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operations, and accessibility positively influence the adoption of ATMs,
while security risks negatively impact this adoption. A major concern
identified in the survey is the fear of hacking and security breaches,
which continues to hinder customer confidence.

The study concludes that while consumers generally view e-
banking positively due to its convenience and time-saving benefits,
significant concerns about security, service reliability, and technological
challenges persist. Recommendations include enhancing security
measures, improving user education, and advancing technology to foster
greater consumer trust and encourage e-banking adoption.

Furthermore, the analysis underscores the importance of
addressing customer pain points, offering organizations valuable
insights into improving security protocols, user interface design, and
service efficiency to better align with customer needs and expectations.

In summary, the correlation analysis indicates a statistically
significant positive relationship between awareness of e-banking
services and the belief that these services enhance convenience. The
correlation coefficient of 0.275 suggests a moderate relationship,
emphasizing the need to increase customer awareness of e-banking
options and utilize these services to enhance perceptions of convenience
in the digital banking landscape
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Abstract

This study examines the socio-political role of Mappila Muslim women
in Malabar under British colonial rule, focusing on their historically
marginalized yet active contributions to the Indian national movement.
Despite early historiography largely overlooking Muslim women's
involvement, evidence indicates their engagement in anti-colonial
struggles and socio-political activities, challenging prevailing gender
norms. Women’s studies in Kerala's late twentieth-century academic
landscape have highlighted the importance of recognizing women as
integral historical participants rather than passive subjects. Over 150
years of colonial rule (1792-1947) reshaped local socio-economic
structures, often amplifying patriarchal constraints and limiting
women'’s agency. This research traces the complex interactions between
Mappila women and Malabar's agrarian society, revealing how
colonialism sparked a nascent political consciousness among them. It
reconstructs the neglected history of Mappila women and provides a
nuanced perspective on their motivations for participating in nationalist
movements and the challenges they faced. By addressing their societal
roles and modes of participation, this inquiry contributes to a more
inclusive historical narrative, showcasing the bravery and resilience of
women in shaping resistance against colonial powers.

Keywords: Mappila women, British colonial rule, Malabar region, Socio-
political engagement, Anti-colonial struggles
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Introduction

Colonialism, characterized by one nation's domination over
another, profoundly reshaped India, particularly under British rule. The
imposition of Western education, the English language, and new legal
frameworks transformed the social, economic, and political landscape.
Although some infrastructural and administrative advancements
occurred, they were largely overshadowed by exploitation and
repression, fostering economic hardships and a racial hierarchy that
marginalized many groups, especially women. Despite the introduction
of social reforms, such as the abolition of Sati and the promotion of
female education, these measures reinforced existing patriarchal
structures, deepening women's economic dependency and social
constraints.

In Kerala, Mappila Muslim women experienced a distinct socio-
cultural environment compared to other Indian Muslim communities.
Notable figures like Sir Arthur Lawley and Qadir Husain Khan,
commented on the relative freedoms Mappila women enjoyed, including
their independence in areas like dressing, divorce and remarriage etc.
However, Mappila women's experiences varied based on socio-economic
status and education, with social norms limiting their mobility and
confining them to domestic roles.

This paper explores the socio-political roles of Mappila women
under British rule, highlighting their resilience and agency within the
broader independence struggle. By examining their contributions and
interactions with colonial structures, the study aims to shed light on the
complexities of their legacy during this tumultuous period.

The Context of Resistance

The twentieth century in Malabar witnessed fierce resistance
against both British imperialism and the oppressive feudal system, with
notable contributions from Muslim women that often remain
underrepresented in historical accounts. While men are frequently
highlighted in the narrative of anti-colonial uprisings, women played
crucial, though indirect, roles in supporting these movements. The
Mappila Muslim communities, especially in Eranadu and Valluvanad,
saw extensive tenant exploitation under colonial policies, resulting in

around eighty recorded peasant uprisings from 1836 to 1900.
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Although primarily seen as supportive figures, women were
instrumental in sustaining the resistance, providing food, shelter, and
moral support to activists and their families, rooted in their familial
roles. The courage displayed by figures like Kummath Chirmammu, who
defended her home against soldiers, exemplifies women's defiant spirit
during this period. Inspired by leaders such as Mahatma Gandhi and
Annie Besant, many women became active in political movements,
including the 1930 Salt Satyagraha, during which over 500 women were
arrested.

The involvement of women, especially Mappila women like Malu
Hajjumma and Chakki Paramban Kunjaisha Hajjumma, demonstrates
their resilience and commitment to the fight for independence.
Recognizing their contributions deepens our understanding of Malabar’s
anti-colonial struggles, creating a more inclusive and comprehensive
historical narrative. Their legacy underscores the necessity of
acknowledging women's integral role in the resistance, shaping future
generations of social and political activism in Malabar. Let's discuss
about some profiles of brave ladies of Malabar.

Malu Hajjumma

Malu Hajjumma, also known as Malu Fatima, was born on July 20,
1873, into a family involved in local resistance, her upbringing in
Eranaduthur East was influenced by her father, Paravetti Koyamu Haji.
Unlike many women of her time, she received formal education up to the
fifth grade, which laid the groundwork for her active participation in
socio-political movements. Malu exhibited remarkable courage from an
early age, developing a keen interest in horsemanship. Her personal life
included several marriages, notably to Kunjahammed Haji, a
revolutionary leader. As his partner, she not only supported him
personally but also actively participated in the Malabar Rebellion of
1921. Malu was instrumental in organizing Khilafat meetings,
galvanizing women from Pantallur and nearby rural areas to join the
anti-colonial struggle. Her impassioned speeches inspired resilience and
encouraged women to engage in logistical support, even risking their
lives for their community.
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Beyond her symbolic support, Malu actively participated in the
armed struggle, joining her husband in the forests and sustaining injuries
during confrontations with colonial forces. After Kunjahammed Haji's
execution by the British in 1922, her grief transformed into a
commitment to empowering her community through education. She
revitalized the Kannath School established by her father, ensuring that
children received food and resources, which established her as a
respected leader. Malu Hajjumma'’s contributions included donating land
for educational and religious institutions and managing her legal affairs
independently, which was exceptional for women of her time. By the
time of her death in 1961 at age 88, she was regarded as a "renaissance
heroine" among the Mappilas of Malabar. Her legacy continues to inspire,
highlighting the often-overlooked roles women played in India's socio-
political movements. Her home remains a poignant reminder of her
contributions, with ongoing calls for its preservation as a historical site.

Chakkipparamban Kunjaayisha Hajjumma

Born to Paravetti Unni Mammad Haji in Tuvvur, she married
Chakkiparamban Moiteenkutty Haji, a key leader in the fight against
British colonial rule. Unni Mammad Haji was a prosperous farmer and
trader with extensive agricultural land. Her life transformed after
marrying Moiteenkutty, who led the Mannarkkad struggle against
colonial forces. Despite the constant threat from British soldiers,
Kunjaisha supported his activism, even joining him on the pilgrimage to
Mecca. Her husband's prominence made her a target for British
harassment, enduring brutal interrogations that highlighted her
resilience.

Kunjaisha and Moiteenkutty dedicated much of their wealth to
supporting revolutionary fighters, sacrificing their resources for the
cause. She raised her children with tales of Malabar’s resistance,
instilling in them bravery and patriotism. Despite facing societal
ostracism and constant army harassment, she managed the family and
provided refuge for those in need, regardless of caste or religion.
Following Moiteenkutty’s capture and subsequent death in exile,
Kunjaisha continued her commitment to the resistance, donating her
land inheritance to support the cause. She passed away in 1926, believed
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to be buried at the Karuwarakund Mosque, leaving behind a legacy of
courage, sacrifice, and patriotism in the Malabar Rebellion.

Mamburam Beevi

Mamburam Beevi, also known as Mambrath Beevi, was a key
figure connected to the resistance against British rule, particularly in the
aftermath of the deportation of Mamburam Syed Fadl Poo Koya to Mecca
on charges of inciting riots against British exploitation in Ernad and
Valluvanad. Syed Fadl Poo Koya’s forced departure sparked outrage
among the Mappilas, leading to the assassination of the Malabar
Collector, Connolly, who orchestrated the exile. This act of retaliation
resulted in the arrest of 164 people, including 14 women, some of whom
were pregnant and gave birth during their trials. Beevi, the guardian of
Mamburam’s sacred tomb, played an influential role in the planning of
Connolly’s assassination. She provided support to the revolutionaries, an
action that led to her imprisonment and subsequent deportation to
Nellore Jail, where she gave birth while in confinement.

British magistrate Walter Elliot described Beevi as “a person of
violent and fanatical disposition” who willingly aided the assassins,
reflecting the British officials’ animosity toward her. As a result, Beevi
received no leniency, unlike the other imprisoned women, and was the
only woman to be deported from Malabar due to her involvement in the
Connolly case. Despite her reputed family background and societal status
as the female head of the Mamburam tomb, Beevi faced severe
punishment, marking her as a powerful symbol of resistance and a
reminder of the significant role women played in the Malabar resistance.

Areepuram Parakkal Kadiyamu

Areepuram Parakkal Kadiyamu'’s story is another testament to
the courage of Malabar’s women. She was a young woman who lost her
life in the Malappuram Adhikarathodi massacre while trying to protect
her father and husband. Kadiyamu had come to Melmuri with her
husband to care for her ailing father, Kunheen Haji, when the British
army attacked. Despite repeated attacks with bayonets and being offered
chances to escape, Kadiyamu chose to stay and defend her father, who
was bedridden. When the soldiers attempted to drag him away,
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Kadiyamu shielded her father, clinging to him to prevent the British from
taking him. In a brutal display, the soldiers shot and killed Kadiyamu, her
father, and her husband. Her courage and sacrifice resonate as a
powerful memory among the people of Melmuri, symbolizing the fierce
resistance spirit of Mappila women.

These accounts reveal the intensity of anti-imperial sentiment
among Mappila women in Malabar. Figures like Mamburam Beevi and
Areepuram Parakkal Kadiyamu led by example, inspiring future
generations and shaping a legacy of resilience and patriotism among
Malabar’s people. Their stories underscore the active role of women in
the region’s resistance history, highlighting the often-overlooked
contributions of women who stood unwaveringly against colonial
oppression.

Ummacha

Ummacha became a symbol of resistance and sacrifice when she
was martyred on her wedding day. The incident took place in
Poothupadam village in Cherukav, near Kondoti, where Ummacha had
just married Konnakodan Karangat Kuttihassan. Shortly after the Nikah,
British forces arrived, searching for a revolutionary named Variyam
Kunath. The soldiers surrounded the couple’s home, and Kuttihassan
bravely stepped outside to confront them. Ummacha followed her
husband, but he pushed her back, hoping to protect her. Tragically,
Kuttihassan was shot and killed instantly. Seeing this, Ummacha
fearlessly charged toward the soldiers. Despite being shot in the leg, she
stood up defiantly, challenging them with the words, "Shoot!" She was
fatally shot, ending her life on her wedding day. Though they were
denied the chance to begin their life together, their legacy endures as a
testament to their courage and unyielding spirit in the face of colonial
oppression.

Koorimannil Parappurath Pathummakutty

Pathummakutty was another extraordinary figure who provided
unwavering support to the resistance movement, risking her life to aid
fighters in hiding. The daughter of Valiya Cheko Haji, she offered food
and shelter to Variam Kunnath Kunjahammed Haji and approximately 80
freedom fighters despite the severe risks involved. In February 1919,
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after a clash at Nenmini where several revolutionaries were Kkilled,
Pathummakutty's role became increasingly critical. She welcomed the
fighters into her forest-side home in Koorimannil, an act considered
treason under British rule, as the authorities patrolled the area heavily.

On December 28,1921, Kunjahammed Haji and his group reached
her home after a secret journey through dense forests, defying British
surveillance in the region. Even under the threat of harsh penalties,
Pathummakutty, along with her father's close friend Sultan of Nilambur,
provided them with food, lodging, and moral support. British officer
Hitchcock’s descriptions of Pathummakutty’s forested homestead
highlight its remote location and challenging environment, which she
navigated with courage. Pathummakutty raised five children, passing
down her bravery and resilience, a legacy now upheld by her
descendants. The home she sheltered the fighters in stands as a symbol
of her extraordinary defiance and her pivotal role in the resistance.

The bravery displayed by Ummacha and Pathummakutty reflects
the spirit of the Mappila women, whose strength and commitment were
instrumental in Malabar’s anti-colonial struggles. These stories serve as
powerful reminders of the role women played in the resistance, shaping
a legacy of valor that inspired future generations.

Kollaramban Biyathumma Hajjumma

Kollaramban Biyathumma Hajjumma's encounter with
Kunjahammad Haji during his 1899 stay in Makkah highlights her
commitment to aiding fellow revolutionaries despite the risks. After
Kunjahammad Haji was robbed during his journey from Makkah to
Madinah, Biyathumma Hajjumma, who was also in Makkah for Hajj, came
forward with financial and moral support to help him continue his
journey. Her dedication didn’t wane even as the resistance in Malabar
intensified. Biyathumma Hajjumma’s courage was apparent when she
later offered support to Kunjahammad Haji, despite her son being a
British officer—a conflict of interests that did not stop her from
upholding her values and supporting the cause of freedom.

Kottakuth Mathayi Kadeeja
Mathayi Kadeeja stands out as an inspiring figure of patriotism
and resilience. Her unwavering support for the freedom struggle is seen
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in her willingness to send her 16-year-old son, Unnikoya, to fight
alongside Kunjahammad Haji. When Kunjahammad Haji questioned
Unnikoya’s young age, Mathayi Kadeeja replied with courage, asserting
that age was no barrier in the quest for freedom. She prepared a hearty
meal for Unnikoya, understanding that this journey would likely lead to
martyrdom. She found solace in her belief that dying for one's native land
was a path to divine blessings.

Unnikoya became a loyal bodyguard to Kunjahammad Haji but
ultimately sacrificed his life in the struggle, keeping his promise to his
mother to serve and protect his people. Mathayi Kadeeja’s bravery, as
well as her profound faith, left a legacy of patriotism and maternal
strength that underscored the crucial role women played in fostering
resistance and encouraging the next generation to fight for freedom.

These stories of Biyathumma Hajjumma and Mathayi Kadeeja
reflect the resilience and contributions of women in the Malabar
resistance, showcasing the dedication with which they supported and
inspired revolutionary efforts against British colonial rule.

Paravetty Aminakutty

Aminakutty, the wife of Koyamu Haji, served as a pillar of support
and inspiration for her husband, who was a key commander under
Chakkiparamban Moiteenkutty Haji, an Eranadan Caliph. She was proud
of Koyamu’s commitment to liberate their land and protect tenant rights
against British rule. Before each journey, she prepared food and
provisions, imparting her strength to him with words of encouragement.
Aminakutty even expressed her desire to raise future generations of
freedom fighters by saying, "I am giving you a Chakara Kutty as a gift to
take with you when you go to war," reflecting her vision of passing on the
revolutionary spirit to their unborn children. Aminakutty's legacy is
underscored by her children, including figures like Malu Hajjumma and
Manu Haji, who grew up embodying her fierce patriotism and resistance.

Melmuri Keedakaatt Fathima

Keedakaatt Fathima's story is one of youthful courage and
tragedy. On October 25, 1921, at the age of eleven, she faced the British
Dorset Regiment's brutality in Malappuram. Despite having the chance
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to flee, Fathima chose to remain with her father, Keedakat Moitin, a
freedom fighter, when soldiers arrived. When her father was forced
outside to be shot, Fathima clung to his leg in defiance, enduring beating
and bayonet stabs as she shielded him. Ultimately, she was shot in the
chest, her life ending alongside her father’s in an act of profound bravery.
Both were laid to rest in Adhikarthodi, symbolizing the enduring
strength of even the youngest in the resistance.

Variyan Kunnath Unnipathu

Unnipathu, the wife of Moiteenkutty Haji and mother of young
Kunjathumma, also faced the harsh consequences of her husband’s
revolutionary activities. After Moiteenkutty was captured and sentenced
to life imprisonment in January 1922, he suffered fatal torture in Kannur
Jail. Unnipathu was left to care for their daughter, enduring not only the
grief of his death but also repeated harassment and violence from British
forces. Her experience underscores the silent sacrifices and enduring
struggles faced by the wives of freedom fighters, who bore both the
emotional toll and the physical dangers of resistance.

Variyankunnath Kadooran Ummuhani

Ummuhani was a woman of immense resilience and strength,
married to the revolutionary leader Variyankunnath Kunjahammad Haji,
who led significant resistance against British rule. As the daughter of
Katuran Unnimammad, a respected civic leader and businessman from
Morayur Pothuvettipara in Malappuram district, Ummuhani came from
a background familiar with leadership and resistance.

Her marriage to Kunjahammad Haji subjected her to constant
harassment and violence from the British, as she endured interrogations
and beatings. Despite her husband's frequent absences due to exile,
imprisonment, or his revolutionary commitments, Ummuhani
maintained her courage and took care of their four children—Mahmood
(Moiteenkutty), Fatimakutty, Aishakutty, and Beerankutty (Biravunni).
The stress and hardships, compounded by the tragic loss of her daughter
Fatimakutty, eventually took a toll on Ummuhani’s health, making her
chronically ill. She passed away in 1917, before the peak of the Malabar
Rebellion. The strength and sacrifice she displayed continue to serve as
an inspiration.

42
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

Variyankunnath Kadeeja's Daughter, Kunjamina, and Biravunni

Biravunni, Ummuhani’s youngest son, faced brutal persecution
from the British due to his association with his father’s revolutionary
legacy. When Biravunni was only twelve years old, he was imprisoned in
Bellary Jail and later transferred to Palayamkota Children’s Jail. Though
sentenced to death as part of the British policy to eliminate all male
members of Kunjahammad Haji’s family, he was spared due to his young
age and the intervention of a sympathetic British officer.

Biravunni spent most of his youth confined within the jail walls
but eventually secured a job there as a warden, thanks to the support of
an officer who had witnessed his plight. He married Kunjamina from
Shornur and chose to settle in Palayamkot as he built a new life, far from
the turmoil of his earlier years. Biravunni’s unwavering resilience and
perseverance embodied the enduring spirit of his family. As he
recounted stories of his father, Kunjamina, often moved to tears,
remembered his promise, "Later you will know who I was," a testament
to his hope for posthumous recognition.

The prophecy finally found its fulfillment in 2020, when the story
of his family’s sacrifices came to light, allowing a new generation to
honor the legacy of Variyankunnath Kunjahammad Haji and his family’s
dedication to India’s struggle for freedom.

Pookottur Women and Their Role in the Malabar Struggle

The Pookottur Revolution marks a significant chapter in India's
freedom struggle, showcasing the courage and sacrifices of the people of
Malabar. Around 3,000 fighters, including approximately 400 who
perished, bravely fought British forces on Pookottur soil. Remarkably,
the role of women in this struggle was profound. Women encouraged
their men, sent them off to battle with blessings, food, and even arms,
and promised to meet again in the afterlife. They played an active part
on the battlefield, and even after death, when bodies were buried, it was
discovered that a Mappila woman had disguised herself as a man to fight.
This heroism highlighted the commitment of Malabar’s women to the
cause.

Papatungal Thayumma, for instance, embodied bravery as she
sent her two sons to war with food and her blessings, remarking, "We
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will get the wages of Shaheed." Women from Melmurii and Pilakale
villages faced heavy losses, but they remained unwavering, even burying
the dead and caring for the wounded amidst the brutality of the British
forces. These women did not bury their men with sadness but with the
pride of knowing they were martyrs.

Resilience and Strategy and Legacy of Family in the Malabar
Movement

Beyond the battlefield, Malabar women served as key logistical
supporters, procuring weapons, delivering food, and passing vital
information to the freedom fighters. They sang war songs to inspire the
men and were ready to defend their homes with hidden gun holes near
entrances for protection against sudden British raids. Women like
Chetali Biyumma courageously stood up to the British, even when two of
their group were killed. Figures such as Aminakutty (wife of Paravetti
Koyamu Haji), Ummhani, Papatur Thayumma, and the Parappuram
Kadiumma exemplified the tenacity of women during the Malabar
struggle. When British forces came to subdue Malu Hajjumma, it was said
that it took an entire army to confront her, showcasing her symbolic and
actual strength against the colonizers.

The oral histories collected by local historian PT Shukur provide
further insight into the spirit of the Malabar women. He recounts the
story of his great-grandmother, Iyyacha, who joyfully prepared a rare
feast of chicken curry for her son Cheku before sending him off to fight,
a last meal he never had the chance to eat as he rushed to join the battle.
Similarly, Shukur’s great-uncle Thodiil Marakar, a seasoned fighter,
endured 12 years of imprisonment in Bellary Jail, sustained by food sent
from his family.

The women of Malabar, while mourning their lost loved ones,
remained steadfast in their mission to support the fight for freedom. This
deep commitment and resilience extended beyond the battlefield,
creating a legacy that still resonates in the collective memory of Malabar
today.

Conclusion
The transformative journey of Muslim women in Kerala,
particularly in Malabar, has often been overshadowed in historical
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narratives. A detailed examination of socio-religious reforms reveals a
critical gap, with early writings frequently overlooking the significant
roles played by Mappila women. Despite this, evidence of their active
participation in socio-political movements is emerging, challenging the
mainstream historiography that tends to reflect inherent biases.

The involvement of women in 19th-century rebellions illustrates
their crucial role in the fight against colonialism. For instance, the case of
Mambrath Beevi, who was arrested while pregnant for her participation
in the plot against Colonel Conolly, highlights the bravery and agency of
Mappila women. Her subsequent conviction and deportation emphasize
the need to recognize women's contributions to resistance efforts.

This overlooked history necessitates further research into the
roles of Mappila women, showcasing their activism and resilience.
Acknowledging their participation enriches our understanding of
Kerala's anti-colonial struggle and emphasizes the importance of
including diverse narratives in the study of history. Ultimately,
recognizing the agency of these women not only corrects historical
oversights but also inspires a more inclusive perspective on the socio-
political dynamics of the time.
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Abstract

To maintain a competitive advantage in today’s digital landscape,
businesses must prioritize digital transformation as a fundamental
aspect of their operations. The integration of digital transformation with
technologies like artificial intelligence, machine learning, Industry 4.0,
social media, cloud computing, and big data analytics is crucial for
enhancing customer relationships, improving business processes,
generating revenue, and maximizing company value.. It is also seen that
the introduction of disruptive technologies may cause threats to the
existing strategies of business enterprise and encountered various
challenges such as data security issues, lack of control, lack of
interoperability in the existing technologies.

This paper aims at why the company undergoes digital transformation
and how it affects their business operations. This paper also focuses on
major challenges faced by the organization during the process of digital
transformation. This study utilized a case study approach focused on
Acquosoft Electronic Trading LLC, located in Saudi Arabia and the UAE.
A structured questionnaire was employed to gather data from owners,
managers, and employees. The analysis included mean, standard
deviation, chi-square tests, and t-tests. The findings revealed that digital
transformation has a direct impact on company performance across all
areas. However, both respondents and the organization faced several
challenges during the digital transformation process.
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1. Introduction

Digital transformation is always necessary for every firm to
enhance operational efficiency, risk mitigation and achieve sustainability
outcomes. Digital transformation is widely implemented across
departments such as finance, sales, IT, and human resources. Digital
transformation is about survival. It's about unlocking new value and
efficiency to stay competitive in an increasingly digital world
(Westerman et al., 2019). The main objective of the study is to find out
why the organization undergo digital transformation and what are the
challenges faced by the organization before implementing the digital
transformation and during the process and what they gained after the
implementation. Digital transformation is the process of adoption and
implementation of digital technology in an organization to modify the
existing products, services and operations by the means of translating
business process in to a digital format. Digital transformation is a
journey, is not a destination Battistoni, et al., 2023). The most successful
companies are ones that view digital transformation as a cultural change,
not just a technological one (Barrenchea M.J., 2015). Digitalization
analysis is commonly called the analysis and interpretation of digital
transformation implemented in the firm.

2. Review of literature

Numerous studies have been conducted by researchers on the
digital transformation of various industry sectors worldwide. Many of
these studies focus on the impact of digital transformation on
operational efficiency and the challenges companies face before, during,
and after its implementation. Findings indicate that, among three
organizational capabilities, only marketing mix capabilities had a direct
positive effect on both new product quality and speed to market, while
technological capabilities showed no significant direct impact on these
aspects of new product competitive advantage (Akroush, M. N., 2012).

Another study found that environmental responsibility leads to
financial improvements and enhanced relationships with employees and
customers (Nejati et al, 2014). The success of companies mainly
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depends on the digital capabilities integrated into all aspects of their
operations. Business Process Management (BPM) suggests that
enterprises can use an effective BPM as a foundation for digitalization,
while developing the necessary digital capabilities over time (Imgrund
et al., 2018). By adopting new technologies, firms can drive significant
business improvements to remain competitive and cultivate new growth
opportunities. The study emphasizes that digital transformation is a
crucial undertaking for all organizations, as it has the potential to
optimize and reshape established business activities, making it a vital
strategy for business development (Stief et al, 2016).

Through a systematic literature review, one of the studies shown
that the fundamental concepts in the domain of study are digital
technologies, digital business strategy and digital transformation, digital
leadership, business models, digital innovation, digital transparency, and
digital maturity. There is a key relationship between business strategy
and digital transformation strategy. A model is also developed which
depicts the interrelationship of all these concepts (Brown, N., & Brown,
[, 2019). It has seen that there is a moderate strong demand for digital
transformation in the business development. Although the objectives of
digital transformation are clear, organizations need to focus on heavily
preconditions for successful implementations (K6 et al., 2019). But the
traditional companies follow partial implementation of digital
environment in the business operations. The study says that nature of
digital transformation is only partially covered by conventional
frameworks on organizational change (Hanelt et al., 2021).

To attain economies of scale, the companies can use various
digital technologies and these digital transformation achieved through
digital technologies such as mobile technologies, social media, cloud
computing, interest of things, big analytics and artificial intelligence.
Now digital transformation managerial actions that include
organization-centric activities related to achieving economies of scale
(Balakrishnan, R, & Das, S., 2020). The implementation of digital
transformation directly is influenced on the firm internationalization
and the literature shows that the digital transformation can positively
and negatively impact firm internationalization at the individual, firm,
and macro levels. Feliciano-Cestero et al., 2023).
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According to Nadella. S., 2018 ‘Digital transformation is not just a
technology; it's about reimagining your company. Digital transformation
in an organization involves the comprehensive integration of digital
technologies to optimize processes enhance customer experiences and
drive innovation implementation begins with a strategic assessment of
current systems and processes, identifying areas for improvement and
innovation. This is a followed by selection and deployment of
technologies like cloud computing, artificial intelligence and data
analytics. It requires a cultural change that embraces innovation and
agility. Digital transformation is not about technology, it’s about people
(Tabrizi et al, 2019). Digital transformation is more about minds than a
machine (Leodolter, W., 2017). Digital transformation is the integration
of digital technology in to all areas of a business, fundamentally changing
how you operate and deliver value to customers (Westerman et al.,
2019). Digital transformation is not optional. It’s a do-or-die proposition
for most firms. It's about staying relevant and competitive in a fast-
changing business environment (Day, G. S., & Schoemaker, P. ], 2016).
Digital transformation is about using technology to drive business
outcomes. It's not just about the technology itself, it's about how leverage
it to create value and improve performance (Fenwick, N., & Strategy, R,,
2015).

The competitive advancements in digital technologies have
promoted the organizations to embrace digital transformations in order
to enhance operational efficiency, gain a competitive advantage, and
achieve sustainable objectives however the successful adoption of digital
technologies necessities the careful consideration of various factors,
such as customer engagement, cost mitigation, sustainable goals,
strategic decision making and implementation support. Implementation
of digital transformation in an organization is essential for improving
operational efficiency and productivity as well as adapting to
technological advancements and staying competitive. Nowadays the
organization including multinational companies focuses on
sustainability and do their business process in an eco-friendly manner.
The business landscape is undergoing a rapid and profound shift
towards digitalization, compelling organizations to stay competitive and
relevant. In this study the researcher tried to focus on the impact of the
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digital transformation on the performance of Aqua soft Electrical
Trading LLC. The study also made an attempt to find out the primary
reasons to undergo digital transformation and the challenges that they
faced before the implementation, during the implementation and what
they gained after the implementation. To suggest how the firm can carry
out it’s activities with enhanced efficiency and sustainability the absence
of the proper management of company survive in the world. The study
will very much helpful to know the before and after effects of digital
transformation and whether to know the company is successful or not
after the implementation.

3. Objectives of the study

1. To know the impact of digital transformation on the performance of
the company with respect to the gender, age, department level of
employees, owners and managers.

2. To identify the challenges faced by the departments like finance, sales,
IT, HRA before, during and after the implementation process.

3. To examine the benefits gained by the departments like finance, sales,
IT, HRA after the implementation of digital transformation.

4. Aqua soft Electrical Trading LLC

Aqua Soft Electrical Trading LLC is a rapidly growing electrical
trading company in the Middle East, specializing in high-quality water
purification and filtration systems throughout the UAE. They cater to
both residential and industrial needs, offering comprehensive services
that include the installation and maintenance of RO water filters, RO
purifiers, water softeners, custom RO plants, and a variety of electrical
and plumbing accessories. The company has introduced digital
transformation across all departments to enhance operational
performance and has implemented the system effectively.

5. Research Methodology

The study utilized a case study approach, focusing on a detailed
analysis of the operational efficiency of Aqua Soft Electrical Trading LLC
before and after the implementation of digital transformation. It also
employed a descriptive cross-sectional design to illustrate the
characteristics of the phenomenon of digital transformation. Primary
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data was collected from the owners, managers, and other employees of
Aqua Soft Electrical Trading LLC through a structured questionnaire,
with 2 owners, 7 managers, and 41 employees participating as
respondents.

6. Result analysis
Table 1. Demographic variables of owners and managers

Variables Frequency | Percent
Age Below
. 1 11.1
25-35 5 55.6
Above
35 3 33.3
Total 9 100
Male 5 55.6
Gender Female 4 44.4
Total 9 100
Owner 2 22.2
Designation Manager 7 77.8
Total 9 100
Finance 1 11.1
Sales 4 44.4
Department IT 2 22.2
HRM 2 22.2
Total 9 100

Source: Primary data

Table 1 clearly presents the demographic variables of the owners
and managers. Among the respondents, 55.6% fall within the age group
of 25-35, while 33.3% of respondents belongs to the age group of above
35. . In the case of Gender, 55.6% are male and 44.4% are female. The
table also indicates that 77.8% of the respondents are managers,
whereas 22.2% are owners. Regarding departmental affiliation, 44.4%
of respondents work in the sales department, followed by 22.2% in both
the IT and HRM departments.
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Table 2. Demographic variables of employees

Variables Frequency Percent
Below 25 9 22
Age 25-35 14 34.1
Above 35 18 43.9
Total 41 100
Male 21 51.2
Gender Female 20 48.8
Total 41 100
Finance 9 22
Sales 10 24.4
Department IT 16 39
HRM 6 14.6
Total 41 100

Source: Primary data

The above table 2 revealed that 43.9% employees belong to the
category of above 35 and 34.1% of total employees belong to the age
group of 25-35. Additionally, the table indicates a nearly equal
distribution of male and female employees.

6.1 Impact of digital transformation initiatives on operational

performance

Table 3. Impact of digital transformation initiatives on operational

performance
Descriptive Statistics
.. . Std. )
Effects N | Minimum | Maximum | Mean . L. Variance
Deviation
Over all
understanding of | 41 3 5 41707 | 0.44173 0.195
digital initiatives
Support of digital
transformation
initiatives to 41 3 4 3.1463 | 0.35784 0.128
remote work
arrangement
Access of HR 41 2 4 3.1463 | 0.61486 | 0.378
related task
Source: Primary data
53
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The table 3 indicates that the mean value for overall
understanding of digital initiatives is 4.17, reflecting a good
understanding about digital initiatives. In the case of support for digital
transformation initiatives related to remote work arrangements, the
mean value is 3.14, suggesting moderate support for remote work.
Regarding HR-related tasks, the mean value is also 3.14, indicating that
these tasks are fairly easy to access.

6.2 Association between gender and department of respondents
H1: There is an association between gender and department of
respondents.

Table 4. Chi square test for association between Gender and
department

Department Chi
Gender Total square | p value
Finance | Sales IT HRM
value
3 7 9 2 21
Male
14.30% | 33.30% | 42.90% | 9.50% | 100.00%
6 3 7 4 20
Female 3.494 321
30.00% | 15.00% | 35.00% | 20.00% | 100.00%
Total 9 10 16 6 41
22.00% | 24.40% | 39.00% | 14.60% | 100.00%

Source: Survey data, Figures in the parenthesis refer to Row Percentage

Table 4 indicates the Chi square and it evaluates the association
between gender and department. With a p-value of 0.321 and 3 degrees
of freedom, the result is not statistically significant at the 0.05
significance level. Therefore, the results do not provide strong evidence
to reject the null hypothesis of no association between gender and
department based on the Pearson analysis. There is a no correlation
between the gender of respondents and their respective departments.

6.3 Differences in the impact of digital transformation on company
performance with respect to the gender of owners and managers
HZ : There is significant difference in the impact of digital transformation
on the performance of the company with respect to the gender of owners
and managers.
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Table 6. Difference in the impact of digital transformation on the
performance of the company with respect to the gender of owners
and managers

t-test for Equality of
Means
Effects of Digital u1
transformation Sig.
t df -
(2-tailed)

Flnan'c1al and operational 1619 7 0.150 Not supported
benefits
Align with mission and 1.205| 7 0.267 | Notsupported
Vision
| tin busi

fIproverment tm bustness 1.29 7 0.238 Not supported
area
Challenges in workflows 0 7 1.000 Not supported
A level of

\areness \evel o 0.743 7 0.482 Not supported
Employees
S ity and pri

ecurtty and privacy 0.14 7 0.893 Not supported
concerns
Challenges in leveraging

1.742 7 0.125 Not supported

data
I tin HR

faprovementin 1.064 | 7 0.323 | Notsupported
department

Source: Survey data

The table 6 indicates differences in the impact of digital
transformation with respect to gender of owners and managers. Since
the p-values for all impacts of digital transformation exceed 0.05, the null
hypothesis is failed to reject at the 5% significance level for all variables
related to these effects, hence H1 is not supported and indicates that
there is significant no difference in the impact of digital transformation
on the performance of the company with respect to the gender of owners

and managers.
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6.4 Difference in the impact of digital transformation on the
performance of the company with respect to the gender of
employees
H3 : There is significant difference in the impact of digital transformation
on the performance of the company with respect to the gender of
employees.

Table 7. Difference in the impact of digital transformation on the
performance of the company with respect to the gender of
employees

t-test for equality of Means

Effects of dig.ital Sig. H1

transformation t df (2-tailed)
Efficiency in work 2.109 39 0.048 Supported
Advantage after
digital
implementation -1.681 39 0.101 Not supported
Change after digital
implementation 0.871 39 0.389 Not supported
Effect on inter
departmental
communication -1.224 39 0.228 Not supported

Source: Survey data

The table 7 indicates differences in the impact of digital
transformation with respect to employee gender. For work efficiency,
the T value is 2.109 and the p-value is 0.048, which is less than 0.05,
leading to the rejection of the null hypothesis at the 5% significance level
with respect to work efficiency. It means that there is no significant
difference in how digital transformation affects the company's
performance based on employee gender. However, for all other variables
related to the effects of digital transformation, H1 is not supported.
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6.5 Difference in impact of digital transformation on the
performance of the company with respect to the department level
of employees

H4: Impact of digital transformation on the operations of company differ

based on performance of department level of employees.

Table 8. ANOVA for significant difference in the impact of digital
transformation on the operations of company with respect to

performance of department level of employees

Effects of digital
F Sig. H1
transformation
Efficiency in work 0.753 0.527 Not supported

Advantage after digital
1.249 0.306 Not supported
implementation

Change after digital
1.275 0.297 Not supported
implementation

Effect on inter
departmental 1.28 0.295 Not supported

communication

Source: Survey data

The table 8 illustrates the differences in the impact of digital
transformation with respect to employees' departmental levels. Since
the p-values for all impact of digital transformation exceed 0.05, the null
hypothesis is failed to reject at the 5% significance level for all variables
related to these effects, indicating that H1 is not supported and indicates
that The impact of digital transformation on a company's operations
does not vary based on the performance levels of employees in different

departments.

ISBN: 9789348505767 57



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

6.6 Difference in impact of digital transformation with respect to
age of employees

H5: Impact of digital transformation on the operations of company differ
based on the age of employees.

Table 9. ANOVA for significant difference in impact of digital
transformation on the operations of company with respect to the
age of employees

Effects of digital F Sig. H1
transformation
Efficiency in work 1.238 0.301 | Notsupported
Advantage after digital 0.604 0.552 | Notsupported
implementation
Change after digital 0.688 0.509 | Notsupported
implementation
Effect on inter 1.385 0.263 Not supported
departmental
communication
Efficiency in work 0.452 0.64 Not supported

Source: Survey data

From the table it explains the significant difference in impact of
digital transformation with respect to age of employees. In the case of all
effects of digital transformation, p values are more than 0.05, the null
hypothesis is failed to reject at 5% level of significance with regard to all
variable of effects of digital transformation, H1 is not supported. Hence,
the impact of digital transformation on a company's operations is

consistent regardless of the age of employees.

6.7 Difference in impact of digital transformation with respect to
age of owners and managers
Hé6: Impact of digital transformation on the operations of company differs

based on the age of owners and managers.

ISBN: 9789348505767 58



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

Table 10. ANOVA for significant difference in impact of digital
transformation on the operations of company with respect to the
age of owners and managers

Effects of digital

transformation
Financial and
Operational benefits

F Sig. H1

1.234 0.356 Not supported

Align with mission and

Vision 0.37 0.705 Not supported

Improvement in
business area
Challenges in workflows 0.649 0.556 Not supported
Awareness level of
Employees

1.231 0.357 Not supported

1.855 0.236 Not supported

Security and pri
ecurity and privacy 3.864 | 0.083 | Notsupported

concerns

Challenges in leveraging 5333 0.047 Supported
data

I tin HR

mprovement in 0.108 0.899 Not Supported
department

Source: Survey data

From the table it explains the significant difference in the impact
of digital transformation with respect to age of owners and managers. In
the case of challenges in leveraging data, the p value is (0.047) is less than
0.05 the null hypothesis is rejected at 5% level of significance with
regard to challenges in leveraging data. The impact of digital
transformation on a company’s operations varies based on the age of
owners and managers when it comes to challenges in leveraging data. In
the case of all other variable of effects of digital transformation, H1 is not

supported.
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6.8 Difference in impact of digital transformation on the operations
of company with respect to the department level of owners and
managers

H7: Impact of digital transformation on the operations of company differ
based on the department level of owners and managers

Table 11. ANOVA for significant difference in impact of digital
transformation on the operations of company with respect to the
department level of owners and managers

Effects of dig-ital E sig. H1
transformation
Financial and
.694 .594 N
Operational benefits 0.69 0.59 ot supported
Ali ith missi d
sh with mission an 0.019 0.996 | Not supported
Vision
I ti
mp.rovemen mn 0.144 0.929 Not supported
business area
Challenges in
workflows 0.385 0.769 Not supported
Awareness level of
1.169 0.409 Not supported
Employees
Security and privacy 3.551 0.103 Not supported
concerns
Chall i
4 enges n 4.259 0.076 Not supported
leveraging data
I tin HR
mprovementin 0.605 0.64 Not supported
department

Source: Survey data

From the table 11, it explains the difference in the impact of
digital transformation with respect to department level of owners and
managers. In the case of all effects of digital transformation, p values are
more than 0.05, the null hypothesis is failed to reject at 5% level of
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significance with regard to all variable of effects of digital
transformation, H1 is not supported and reveals that the impact of digital
transformation on a company's operations do not varies depending on
the department level of owners and managers.

7. Discussions and conclusion

The purpose of this study is to analyze the impact of digital
transformation on the operational performance of a trading company
before and after implementation of digital transformation with special to
Aquasoft Electrical Trading LLC, United Arab Emirates. The result shows
that the firm gained enhanced efficiency, achieve sustainable goals,
operational efficiency, financial benefits, risk mitigation after the
implementation of the digital transformation. The result shows that firm
faced a numerous challenges in the operations before the
implementation of digital transformation like time consuming, data
migration, paper based workflows, delay in works. These problems can
be overcome by the implementation of digital transformation activities
like of Quick books, Pay fort, Share point, Cyber security measures, web
application fire walls, Oracle HCM Cloud, concord, Microsoft Dynamics in
different departments.

To enhance efficiency, mitigate risks, and achieve sustainable
goals, organizations should implement digital transformation initiatives.
This requires increasing the adoption of digital technologies across
various departments, including finance, sales, IT, and HR. Organizations
committed to eco-friendly practices can leverage digital technologies to
enhance their operations. For instance, firms can use QuickBooks in the
finance department to manage financial transactions efficiently.
Implementing Oracle HCM Cloud in HR can improve employment
processes and self-service capabilities. Additionally, deploying web
application firewalls in the sales department can help identify and
mitigate security threats.

The firm can implement multi-factor authentication (MFA) in the
IT department to provide multiple layers of identification before
granting access to critical systems and data. Additionally, introducing
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more technologies can strengthen the organization. To enhance
operational efficiency and achieve sustainability, it's essential to adopt
further digital initiatives. Improving efficiency will lead to higher sales
and profitability, and the firm should develop better strategies to stay
competitive by embracing new digital technologies.
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Abstract

A matroid is a structure that generalizes the properties of Independence.
Matroid were introduced by Whitney in 1935 to provide a unifying
abstract treatment of dependence in linear Algebra and graph theory.
There are several ways to define a Matroid, each relate to the concept of
independence.This project will focus on definitions of matroid in terms
of Independent sets, circuits, bases and rank function and also discuss
about transversal matroids and matroid optimization.

Keywords: Matroid, Independent Set, Bases, Rank, Transversals, Greedy
Algorithm

Introduction

Matroid were introduced by Whitney in 1935 to provide a
unifying abstract treatment of dependence in linear algebra and graph
theory. There are several ways to define a matroid, each relate to the
concept of independence. A characteristic of matroid is that they can be
defined on many different but equivalent ways. The Theory of matroids
originated in Linear Algebra and Graph Theory and has deep connections
with many other areas including Field theory, matching theory,
submodular optimization, lie combinatorics and total positivity.
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Preliminaries
Basic Graph Theory

By a graph G(V, E)we mean a finite set of vertices Vand a set of
edges E..An edge that joins a vertex to itself is called a loop. Edges that
join the same pair of distinct vertices are called parallel edges . A graph
with no loops and parallel edges are called simple. A graph His a
subgraph of a graph G if V (H)and E(H)are subsets of V(G)and
E(G) respectively. A subgraph H of G is called proper if either V (H) #
V(G) or E(H) #E(G)A walk in a graph is a sequence
Vg e1V1€5 ... Ux_1€,Vy of vertices and edges and each vertex or edge in the
sequence, except vy, is incident with its successor in the sequence. If the
vertices and the edges in the walk are distinct, it is a path.

A graph is closed i.e., vy, = v then it is called a cycle. A graph
which contains no cycles is called forest or acyclic. A graph is connected
if for any v,w € V(G) there exists a v —w path. A connected acyclic
graph is a tree.

Basic Linear Algebra
A non-empty set V is said to be a vector space over a scalar field
F together with operations, addition and scalar multiplication, if it
satisfy the following axioms:
1. Ifa,f €V, ,thena + f €V
2. a+ f =B + aforeverya, € V (commutativity)
3. (a+pB)+y=a+ (L +7y) for every a,f,y €

V (associativity)

4. Thereexists0 € Vsuchthata + 0 = aforeverya € V (Zero
vector )

5. For every a € V there exists —a € V such that a + —a =
O(additive identity )

6. Ifc € Fanda € V,thenca € V

7. c(a + B) = ca + cfforeveryc € Fandeverya,f € V

8. (c;+ c)a =cia + cyaforeverycy,c, € Fandeverya € V

9. c1(c;) = (cyc3)a forevery cq,c, € Fandeverya € V

10.1a = aforeverya € V
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Let V be a vector space over F, then a linear combination of
vectors aq,ay,.....,ay in V is a vector f = cya; + c,a, + -+ ¢, @, for
some scalars ¢y, ¢y, ..., ¢, in F .The vectors a4, a5, ..., a, are said to be
linearly independent if ca;+ca,++cpa,=0=>¢c;, =0Vi
Otherwise the vectors are said to be linearly dependent. Let V be a vector
space over F, then the subset S = {a,, @y, ..., @, }of V is said to be a
spanning set of V if for anya € V ,a = cya; + c,a, + -+ .+, for
some scalars cq,Cy,...,cpin F.Let V be a vector space over F, S =
{a;, ay, ..., a,} be a subset of V ,then the Linear span L(S) of S is given by
LS) ={a€V,a=cia; +ca, + -+ cp,c; € F}.Asubset S if a vector
space V over F, is a basis for Vif it is linearly independent and spans V

Basic Transversal Theory

Let E be a finite set and S = (§,5,, ..., S;n) be a family of non-
empty subsets of E. A transversal of S is a set of m distinct elements of E,
one chosen from each of subsets S; such that a partial transversal of S is
a Transversal of some subfamily of S.An equivalent way of graphically
representing transversals is through bipartite graph.So the edges of the
bipartite graph represent the membership of the elements in E to the
subsets in S.A matching M € E(G) in a graph G is a set of non-adjacent
edges, while we say that M is a matching of some U € V (G) if every vertex
in U is an end-vertex of an edge in M. We can see that any matching in a
bipartite graph of a set system corresponds to a partial transversal, and
any matching of § corresponds to a transversal.

Independent Sets And Circuits
Independent Sets

A matroid M is an ordered pair (E,[) consisting of a finite set E
and a collection I of subsets of E having the following three properties:
(Mg el
(I2)Ifl, e Iand I, < [ thenl, € I
(I3) IfI;,1, € I and |I;| > |I,| then there existi € [; — I, such that I, U
{i} € L

The members of I are the independent sets of M and E is the
ground set of M.A subset of E thatis notin [ is called dependent.
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Proposition

Let E be the set of column labels of an m X n matrix A over a field
F and let I be the set of subsets X of E for which the multiset of columns
labelled by X is a set and is linearly independent in the vector space
V (m,F). Then (E,I) is a matroid.

Example

Let A be the following matrix over the field R of real numbers

(7001

If we denote the columns as 1, 2, 3, 4, 5 in order, then E =
{1,2,3,4,5} and

I= {¢, {1}, {2}, {4}, {5}, {1, 2}, {1, 5}, {2, 4}, {2, 5}, {4, 5}}

Thus the dependent sets of this matroid is,

{{31,{1,3},{1,4},{2,3},{3,4}, {3,5}} u{X € E: |X| = 3}

Circuits

A circuit in a matroid M is a minimal dependent set ie., A
dependent set whose proper subsets are all independent.

We shall denote the set of circuits of M by C or C(M). Once I has
been specified, C can be determined and vice versa. The members of |
are those subsets of E that contains no member of C.

Thus a matroid is uniquely determined by its set C of circuits.
Clearly
CHoel
(C2) If C;and C, are members of C and C; € C, then C; = C,

(C3) If C; and C, are distinct membersof Cand e € C; N C,then there is
amember C; of CsuchthatC; € (C; U C,) - e.

Theorem

Let E be a set and C be a collection of subsets of E satisfying (C1)-
(C3). Let I be the collection of subsets of E that contain no member of C.
Then (E, ) is a matroid having C as its collection of circuits.
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Proposition
Let E be the set of edges of a graph G and C be the set of edge
cycles of . Then C is the set of circuits of a matroid on E.

Example

Let G be the graph shown below andletM = M(G),E(M) =

{e1 ez, €3e4e5tand C = {{33}» {e1, es} {er, ez, €5} {es 3, 35}}-
Comparing M with the matroid M[4] in the first example, we see

that under the bijection ¥ from {1, 2, 3, 4, 5} to {ey, e, €3, 4, es} defined

by ¥(i) = e;aset X is a circuitin M[A] if and only if Y (x) is a circuit in

M. Equivalently, a set Y is independent in M[A] and M have the same

structure or are isomorphic.

Matroid that is isomorphic to the cycle matroid of a graph is called
graphic matroid.

Formally two matroids M and M, are isomorphic, written M; =
M, if there is a bijection ¥ from E(M) to E(M,) such that, for all X €
E(M,),the set W (X) is independent in M, if and only if X is independent
in M.

We call such a bijection ¥ an isomorphism from M; to M,.

Bases And Rank
Bases

A basis or a base of M is the maximal independent set in M.If M is
a matroid and B is its collection of bases,then

(B1) B is non-empty.
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(B2) If B; and B, are members of B and x € B;- B,, then thereis
an element y of B,—- By; (B;- x) U y € B.(Basis exchange axiom)

Lemma : All the members of B have the same cardinality.
Theorem

Let E be a set and B be a collection of subsets of E satisfying (B1)
and (B2).Let I be the collection of subsets of E that are contained in some
member of B. Then (E, I) is a matroid having B as its collection of bases.
Corollary :Let B be a basis of a matroid M.Ife € E(M) - B,thenB U
e contains a unique circuit C (e, B).
Example
For graphic matroids, we will take the base of our matroid to be a
spanning tree of graph G. Let G be the graph shown below

4

Then the bases are,{a, b, c,d}, {a, e,d, c},{b, c,d, e}, {b, a,d, e}, {c,
b, a, e}, {c, b, f e}, {c,d,f a}{c g a e}, {c g f e}.Clearly (B1) is satisfied.
We can now demonstrate (B2);If we choose B1 ={a, b, ¢, d} and B2={c, g,
a, e}, then we can see the spanning trees of B1 and Bz in the following
figures .Each spanning tree has 5 vertices and 4 edges.We can
demonstrate (B2) by removing an element {a} from B1and then there
exist an element in B2 such that a new base is created ,B3= (Bi\{a}) U
{e}).Figure 3.3 shows the new base B2

3.1 Spanning Tree of B1 3.2 Spanning Tree of B2 3.3 Spanning Tree
of B3
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Rank

We begin by defining a fundamental and very natural matroid
construction .Let M be the matroid (E,I) and suppose that X € E. Let
I|1Xbe {I € X: I € I[}.Then the pair (X, []|X) is a matroid.We call this
matroid the restriction of M to X or the deletion of E - X from M.It is
denoted by M|X or M|(E - X).

Definition

Rank r(X) of X to be the cardinality of a basis B of M|X and call
such a set B a basis of X.Clearly the function r ,the rank function of M
,maps 2 into the set of non negative integers.
R has the following properties:
(R IfX € ,then 0 <r(X) < |X]|
(R2)IfX S Y C E, thenr(X) <r(Y).
R(3)If X and Y are subsets of E,thenr(XUY ) + r(XNnY) < r(X) +
r(Y)

Lemma

Let E be a set and 7 be a function on 2F satisfying (R2) and
(R3).If X and Y are subsets of E such that r(X UY ) = r(X) forall y in
Y- X, thenr(XUY) = r(X).

Theorem

Let E be a set and r be a function that maps 2F into the set of non-
negative Integers and satisfies (R1)-(R3).Let I be the collection of
subsets X of E for which r(X) = |X|. Then (E,I) is a matroid having rank
function r.

Remark

LetM = M(G) where G is connected graph. Then a basis of M (G)
is the set of edges of a spanning tree of G. It is well known that for a
tree T, |V (T)| = |E(T)| + 1.

Hence,r(M) = |V (G)| -1
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Example
Let M = M(G) where G is the graph shown below. Then as G is
connected

RM) =V -1=4
IfX = {4,5,6,7,8}, then a basis for M|X is {4, 5, 6}, so
r({4,5,6,7,8}) = 3

Transversal Matroids

For a finite set S, a family of subsets of S is a finite sequence
(A1, Az,...,Ap) such that A; € Sfor all j in {1,2,...,m} Note that the
terms of this sequence,the members of the family, need not be distinct. If
J ={1,2,..,m}We shall frequently abbreviate {A4y,4,,...,4n}
as (4;:j € J). A transversal or system of distinct representatives of
{A1, Ay, ..., Ay Yisasubset{e;, e;,...,en} of S such thate; € A;.Forall j in
J, and ey, e,,..., e, are distinct. Equivalently , T is a transversal
of (Aj:j € ]) if there is a bijectiony : /| — T such that Y (j) € A;for all j
in J.If X € §, then X is a partial transversal of (Aj:j E]) if X is a
transversal of (4;: j € K) for some subset K of J. In the special case that
(Ay,A,,...,A,,) is a partition T of S, the set of partial transversal of A
coincides with the set of independent sets of the partition Matroid M,,.
The main result we are discussing in this chapter is that, for all families
A of subsets of S, the set of all partial transversals of A is the set of
independent sets of a matroid on S.Another way to view partial
transversals uses the idea of a matching in a bipartite graph.

Example

Let S = {x;,x5,...,x¢} and A = {A,,A,,A35,A,} where A;=
{x1!x2!x6}rA2 = {x3'x4'x5'x6}' A3 = {XZ,X3}, and A4- = {x2ix4—rx6}'
Then the bipartite graph A[A] is as shown in Figure.
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N

The set {x,x,,x3,x,} is a transversal of A. To check this, one
needs only check that {x; 1, x4 2, x33, x,4} is a matching in A[A]. Similarly
as,{x¢1,x,3,x,3} is a matching in A[A] the set {x,, x5, x,} is a partial
transversal of A. Clearly A has many other partial transversals.

Theorem

Let A be a family {4,, 4,,...,A,,} of subsets of a set S.Let I be the
set of partial transversals of A. Then [ is the collection of independent
sets of a matroid on S.

Example

Let Gi1 and Gz be the graphs shown below.Let A; = {1,2,7} A, =
{3,4,7}and Az = {5,6,7}.Then, for A = (44,4 43)and S =
{1,2,...,7} then M[A] = M(G1).

In contrast, M(G2) is not transversal. To show this, assume
that M(G2) = MJ[A’'] for some family A’ of subsets of {1, 2, 3, 4, 5, 6} As
{1} and {2} are independent but {1, 2} is dependent, there is a unique
member, say A, of A meeting {1, 2}. Moreover,A,’ contains both 1 and 2.
Similarly, A" has a unique member A, meeting {3, 4} and a unique
member A3’ meeting {5, 6} and these members contain {3, 4} and {5, 6}
respectively.As {1, 3}, {1, 5} and {3, 5} must be partial transversals of
A'the sets A;',A," and A3’ are distinct.This implies that {1, 3, 5} is a
partial transversal of A’; a contradiction. We conclude that M(G2) is
indeed non-transversal.
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Greedy Algorithm
Let G be a connected graph and let w be a function from E (G)into
R.We call w a weight function on G and, forall X € E(G), we define the
weight w(x) of X to be Y, ex w(x).
The greedy algorithm for the pair (I, w) proceeds as follows:
1. SetXy= ¢pandj = 0
2. IfE - X; contains an element e such that X; U e € I choose such
an element e;,; of maximum weight, let X;,, = X; U e;,,and go
to (3)
Otherwise, let B; = Xjjand go to (4).
3. Add 1tojand go to (2).
4. Stop

Theorem

Let I be a collection of subsets of a set E.Then (E,I) is a matroid if
and only if I has the following properties:
Mepel
(12)IfI € ITand!' € I,thenl’ € I.
(G) For all weight functionsw : E — R the greedy algorithm produces
a maximal member of | of maximum weight.

Conclusion

The theory of matroids has its origins in graph theory and linear
algebra, and its most successful applications in the past have been jn the
areas of combinatorial optimization and network theory.

Recently, however, there has been a flurry of new applications of
this theory in the fields of information and coding theory. Its applications
extend to diverse fields such as computer science, operation research,
electrical engineering and more.
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Abstract

Herein, we synthesized novel 1,4-Dihydropyrano[2,3-c]pyrazole
heterocycle using a solvent-free approach with recyclable MCM 41
supported perchloric acid catalytic system. The reaction was carried out
via multi-component one pot synthesis involving 1,3- Dimethyl
barbituric acid, 4-Dimethyl amino benzaldehyde, acetoacetic ester and
hydrazine hydrate at room temperature. MCM 41 supported perchloric
acid catalytic system was known for its high catalytic activity compared
to conventional heterogeneous catalysts, potentially reducing energy
consumption and raw material usage in various chemical processes. The
synthesized novel compound was characterized using lTHNMR and FT- IR
spectroscopic techniques. The biological significance of the newly
synthesized compound was further validated through in silico docking
studies. Computational analyses were conducted using software such as
Auto Dock Vina, Discovery Studio, and Open Babel etc. This research
highlights the synthesis of a pyrazole derivative via an environmentally
sustainable approach, employing a recyclable catalyst. This work not
only contributes to the field of medicinal chemistry but also adheres to
the principles of green chemistry. Additionally, the docking studies
demonstrated that the novel heterocyclic framework exhibits potential
as an antimicrobial agent.
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Introduction

Green chemistry and methodologies possess several advantages
in organic synthesis over conventional methods of synthesis [1, 2].
Adopting the principles of green chemistry help the chemists in
designing environment safer products thereby simplifying the
conventional operational procedures [3]. Nowadays solvent less
reactions are getting much attention in the sense of green chemistry as
they are efficient and economical way for organic synthesis [4]. Acidic
composites frequently have superior mechanical qualities, such as
greater strength, hardness, and toughness and hence they are widely
used as catalysts in organic synthesis [5]. Pyranopyrazoles are referred
to as a fused five membered pyrazole ring with a six member pyrano ring.
They are even more relevant at the study level because of their high
pharmacological prominence and due to several activities of the
heterocyclic core [6]. In the past decade, there has been a notable spike
in interest surrounding pyrazole chemistry due to the invention of
various exciting properties exhibited by numerous derivatives of
pyrazole. Pyrazoles, hold significant importance in organic synthesis and
are extensively studied within the azole family. Pyranopyrazoles are
gaining much attention among chemists due to widespread synthetic
utilities and potential biological activities such as anti-cancer, anti-
bacterial, analgesic properties and also have acted as insecticidal [7]. A
wide range of synthesis methods and synthetic analogs have been
documented over the years, emphasizing their relevance in both
research and practical applications [8]. Significant advancements have
been made in the synthesis of diverse and biologically significant pyrano
[2, 3-c] pyrazole derivatives using environmentally friendly methods.
These advancements include the use of energy-efficient techniques like
microwave and ultrasound-assisted synthesis, as well as the
employment of benign catalysts and biodegradable composites [9].
To the best of our knowledge, we are the first to report the synthesis of
a novel 1,4-Dihydropyran|[2,3-c]pyrazole heterocycle using a recyclable
and reusable MCM-41-supported perchloric acid catalytic system under

ISBN: 9789348505767 77



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

solvent-free conditions. This work details the green synthesis,
characterization, and molecular docking studies of the newly
synthesized compound.

Experimental
General:

The reagents such as 4-Dimethylamino benzaldehyde, 1, 3-
Dimethyl barbituric acid, methanol, hydrazine hydrate, ethanol and
acetoacetic ester were purchased from commercial sources. The reaction
was monitored using thin layer chromatography (TLC) on glass plates
coated with silica gel-G using chloroform and methanol as mobile phases
and visualized by iodine vapors. 1H NMR spectra of compounds were
found with the help of VARIAN 400 MHZ NMR spectrometer. IR spectrum
of the compound was recorded using Shimadzu Spirit FT- IR
spectrometer. The values of chemical shifts are quoted in delta scale in
ppm relative to tetramethylsilane (TMS) as an internal standard and
DMSO De as solvent system.

General Procedure for Synthesis of Pyrazole Heterocycles under
Conventional method:

Hydrazine hydrate (3.35 mmol) and acetoacetic ester (3.35
mmol) were added to the mixture of 4-Dimethylamino benzaldehyde
(3.35 mmol) and 1,3-Dimethylbarbituric acid (3.35 mmol) taken in a RB
flask and stirred at room temperature using a magnetic stirrer after 10
ml of methanol (solvent) was added. To this PTS catalyst was added. A
suction pump was used to filter the precipitate that had developed once
the reaction was finished, as determined by TLC. After being collected,
the product was cleaned. This is followed by recrystallization using
chloroform -methanol mixture.

General procedure for the synthesis of pyrazole heterocycles under
solvent- free conditions using recyclable and reusable MCM 41
supported perchloric acid catalytic system:

MCM 41 supported perchloric acid catalytic system (150 mg) was
added to a combination of Hydrazine hydrate (3.35 mmol), Acetoacetic
ester (3.35 mmol), 4-Dimethylamino benzaldehyde (3.35 mmol) and 1,3
Dimethyl barbituricacid (3.35 mmol).
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The reaction mixture was placed in a mortar and continuously
ground with a pestle at room temperature. Following the reaction's
completion (as shown by TLC), the product was separated by dissolving
it in a mixture of chloroform and methanol, and the residue contains a
catalyst. The filtrate is recrystallized after the undissolved catalyst was

removed through filtering.

General procedure for the recycling and reusing of MCM 41
supported perchloric acid catalytic system for the synthesis of
pyrazoles under solventless conditions:

Hydrazine hydrate (3.35 mmoles), Acetoacetic ester (3.35
mmoles), 4-Dimethylaminobenzaldehyde (3.35 mmol) and 1, 3 Dimethyl
barbituricacid (3.35 mmol) were allowed to react together. At room
temperature, the reaction mixture was placed in a mortar and
continuously ground with a pestle. Following the reaction's completion,
which was observed by TLC, a recycling analysis was carried out by
adding ethyl acetate to the reaction mixture. The resulting catalyst,
which is insoluble in ethyl acetate, was dried and cleaned using methanol
before being utilized in the subsequent catalytic cycle. The yield of the
product was used to calculate the reusability and recyclable nature of

catalyst.

Results and discussion

Solvet Tree
-

Aethanod
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Scheme 1: Scheme for the synthesis of pyranopyrazole derivatives.
Optimization of reaction conditions:
Comparative study of conventional and solvent-free methodologies
In the current study, when the reaction was carried out in
conventional method using PTS as catalyst , it took 40-45 hrs for its
completion while in solvent free method the reaction completed within
1-3 minutes using MCM 41 supported perchloric acid catalytic system in
very high yields (82%) (Table 1).

Table 1: Comparative study of conventional and solvent-free

methodologies.
SL. Products Conventional Solvent-free
No. Methods Methods
Time Yield (%) | Time Yield
(hrs) (min) (%)
1 Pyrazole 48 62 3 min 82
derivative

Recyclability and reusability study of MCM 41 supported
perchloric acid catalytic system

The MCM 41 supported perchloric acid catalytic system
demonstrated recyclability for up to four cycles with minimal loss in
catalytic activity. The reaction completed within 3 minutes in the initial
cycle, with complete catalyst recovery upon filtration and
methanol/ethyl acetate washing. Subsequent cycles yielded similar
outcomes. However, by the fifth cycle, reduced yield and increased
reaction time were observed, suggesting a decline in catalytic activity,
possibly due to catalyst activity reduction.

Table 2: Recyclability Data.

Entry | Reaction cycle Time Yield (%)
1 1st cycle 3 min 82
2 2nd cycle 3 min 82
3 3rd cycle 3 min 82
4 4th cycle 5 min 73
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Insilico Docking results
Table 3: Docking scores

Protein Binding affinity

6uex -8.6

6sbn -7.7

lex9 -5.4
Swze -9.4

3jzz -6.5

3h78 -7.5

27.c0 -8.7

1t2p -3.1
2w38 -3.0

Docking scores:

2w38
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Based on the docking scores, we conclude that the protein 5SWZE
shows the strongest binding affinity for our synthesized pyrazoles,
suggesting that these compounds possess enhanced antibacterial and
anti-pathogenic properties. Following SWZE, the next highest binding
affinities were observed with the proteins 2ZCO, 6UEX, 6SBN, 3H78,
3]ZZ, 1EX9, 1T2P, and 2W38, respectively.

Conclusion

In summary, we have developed an efficient and environmentally
friendly method for synthesizing pyrazoles from 1,3-Dimethylbarbituric
acid, 4-Dimethylaminobenzaldehyde, acetoacetic ester, and hydrazine
hydrate. This reaction was conducted using a recyclable and reusable
MCM-41-supported perchloric acid catalytic system in a one-pot, three-
component reaction under solvent-free conditions. The protocol is
distinguished by its minimal environmental impact, mild reaction
parameters, and straightforward experimental procedures. This green
synthesis method outperforms conventional approaches in terms of
reaction efficiency, yield, and simplicity. Key features include solvent-
free conditions, the use of non-contaminating renewable catalysts, rapid
reaction times, and ease of execution, enhancing its applicability for
preparing various pyrazole derivatives. We have also conducted
molecular docking studies on newly synthesized compounds, a modern
strategy for identifying both the structural and biological properties of
these compounds through virtual screening. Our molecular docking
studies demonstrated that the novel heterocyclic framework exhibits
promising potential as an antimicrobial agent. This research represents
a significant contribution to the fields of medicinal chemistry and green
chemistry.
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Abstract

This study explores the cashless economy in Malappuram Municipality,
focusing on residents’ attitudes and the challenges they encounter with
digital transactions. Through a structured survey, the research assesses
the acceptance of cashless payment methods and identifies key
concerns impacting their adoption. Findings reveal a growing
willingness to engage in cashless transactions; however, significant
barriers persist. Issues such as inefficient banking systems, unreliable
internet connectivity, and security apprehensions emerged as major
deterrents. Additionally, some respondents expressed a preference for
traditional payment methods, citing a lack of trust in digital platforms.
The study underscores the need for enhanced infrastructure and
education to address these challenges and foster a more inclusive
cashless economy. By understanding local attitudes and obstacles,
stakeholders can develop strategies to promote effective digital
payment solutions that meet the needs of the community, ultimately
contributing to a smoother transition toward a cashless society in
Malappuram.

KeyWords: Cashless Economy, Malappuram, Digital Transactions, User
Attitudes Transaction Challenges
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1. Introduction

A cashless economy refers to an economic system with minimal
cash circulation, where transactions are primarily conducted through
electronic means such as credit and debit cards, e-banking, and mobile
payments. This evolution from traditional credit cards and online
banking to modern mobile payment systems has been significantly
accelerated by advancements in technology and the COVID-19
pandemic. The future of cashless transactions envisions seamless
digital payments, enhanced security through biometric verification, and
the possibility of global currencies. However, discussions continue
around issues of privacy and financial inclusivity.

The transition to electronic transactions has modernized
payment systems and contributes to the reduction of black money
generation. Increased digital transactions provide detailed records,
enhancing transparency in business operations and financial
exchanges. This transparency aids in combating tax avoidance and
money laundering. Additionally, a cashless economy lowers banking
service costs, enhances monetary policy effectiveness in managing
inflation, and promotes economic growth. Furthermore, it mitigates
risks associated with cash-related crimes, such as theft and robbery.
Despite these advantages, a significant portion of the population
remains outside the realm of digital banking, continuing to rely on cash.
The effectiveness of a cashless economy is closely tied to the availability
and quality of telecommunications infrastructure. Challenges also arise
from the need to shift public attitudes and perceptions regarding digital
payments, which can impede progress.

The Reserve Bank of India (RBI) reports a substantial increase in
digital transaction usage, particularly following the demonetization
initiative in 2016. The value of digital transactions soared from 3109.80
trillion in March 2016 to X194.04 trillion in March 2019, reflecting a
compound annual growth rate (CAGR) of 20.2%. In response, the
government has actively promoted digital payment adoption, especially
in rural areas, through initiatives like the establishment of Common
Service Centres (CSCs) that offer digital financial services. The
introduction of the Unified Payment Interface (UPI) has further
facilitated instant money transfers via mobile phones, enhancing
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accessibility and convenience for users across various demographics.
Overall, while the cashless economy presents numerous benefits,
addressing the existing gaps in infrastructure and public perception is
crucial for its successful implementation.

1.1 Importance of The Study

The study of the cashless economy in Malappuram Municipality
is vital for several reasons. By understanding how digital transactions
can enhance efficiency and attract customers, local businesses can
adapt and thrive in a competitive marketplace. the study promotes
financial inclusion by identifying barriers faced by unbanked or
underbanked populations in accessing digital payment methods. This is
particularly crucial in a region where socioeconomic disparities may
exist. Additionally, examining consumer behaviour related to cashless
transactions can help businesses tailor their services to meet local
needs and preferences. This understanding can drive innovation and
improve customer satisfaction. The study also assesses the
technological infrastructure in Malappuram, highlighting areas needing
improvement to support a cashless environment, such as internet
connectivity and digital literacy programs. Moreover, it can inform local
government policies aimed at fostering a secure and user-friendly
cashless ecosystem, which is essential for ensuring the protection of
consumer data and enhancing trust in digital transactions. Finally, in
light of recent crises like the COVID-19 pandemic, exploring the cashless
economy can bolster economic resilience, enabling faster recovery and
adaptation to future challenges. Overall, this study serves as a roadmap
for a modern financial landscape in Malappuram.

1.2 Research Problem

A "cashless economy" refers to the transition from physical
currency to digital platforms, including online transactions, the use of
plastic cards, and internet banking. Digital payments benefit people in
many ways. People do not have to worry about carryingpaper money or
wait in line to withdraw money from ATMs. Through e-payments they
can pay anyone at any times. the cashless economy in Malappuram
Municipality centres on understanding the current landscape of digital

ISBN: 9789348505767 87



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

financial transactions and the challenges associated with their adoption.
With the rise of cashless payment methods, it is essential to identify the
various instruments and methods being utilized, such as mobile wallets,
UPI, and credit/debit cards. This knowledge will help assess their
prevalence and effectiveness in the local context. As soon as people make
an online payment, they receive receipts and feedback almost instantly.
As more people engage in e-payments, nearly all payment service
providers have begun offering attractive promotions to help users
secure great deals.

However, the use of digital payments sometimes makes it difficult
for people. Many a time while using e-payment services they are liable to
pay service fees or a convenience fee which adds to their expense. There
have been many incidents in which cyber criminals have manipulated
people and money has been looted. As it is an online service, it may go
down due to technical issues and people who get 100% reliable on this
service for their payments may face an issue. Remote areas still rely on
cash. People might find it difficult in making payments on the go while
traveling to some remote areas. This study intends to investigate the
techniques and obstacles associated with cashless payments, as well as
people's attitudes toward these systems.. The study seeks to provide
insights that can inform policymakers, financial institutions, and
businesses, facilitating a smoother transition to a cashless economy
while addressing the concerns of the community in Malappuram
Municipality. For this here formulating the objectives like

1.3 OBJECTIVES
1. To learn about people’s attitude towards cashless economic system
2. To analyze problem associated with cashless transactions.

2. Materials and Methods

The methodological frame work of this study comprised both
primary data and secondary data. The primary data contains a field
survey with a pre- determined questionnaire. The data collected by
taking 70 households from the study area, and the questions are in the
line with the objectives of the study. The study also utilizes secondary
data. These data have been collected from various sources like Journals,
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Medias, and Websites etc. The collected data are analysed and depicted
through various statistical tools like tables, diagrams, percentage, and
appropriate testing methods. For testing the hypothesis here using
analysis of variance chi-square, cross tabulation. The collected data are
analysed through the statistical package SPSS (version 25 ).

3. Results and Discussion

The data were collected using a well-executed questionnaire
based on the study's objectives. Responses were gathered from 70
participants in Malappuram Municipality. The collected data were
edited and coded, with errors and omissions examined. Tabulation was
performed using statistical software. The processed data were analysed
using various statistical tools suitable for this study. The analysis and
interpretations are presented according to each objective, with the
results outlined in the following manner
There are 46 female respondents, comprising 65.7% of the total sample,
and 24 male respondents, making up 34.3% of the total sample. The
following table 1 shows the Payment Made Being Digitally in A Month

Table -1
Payment Made Being Digitally in A Month
Monthly payment | No of respondents Percentage
Less than 5000 36 514
5000-10000 15 21.4
10000-50000 6 8.6
Above 50000 1 1.4
No use 11 15.7
No answer 1 1.4
Total 70 100.0
Source: Field Survey
Thirty-six respondents (51.4%) indicated making digital

payments less than 5,000 units in a month. This group represents

individuals who engage in relatively lower levels of digital transactions,
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where their monthly digital payments fall below the threshold of 5,000
units. Fifteen respondents (21.4%) stated that they make digital
payments ranging from 5,000 to 10,000 units in a month. Six
respondents (8.6%) reported making digital payments ranging from
10,000 to 50,000 units in a month. One respondent (1.4%) reported
making digital payments above 50,000 units in a month. Eleven
respondents (15.7%) stated that they do not make any digital payments.
One respondent (1.4%) did not provide a specific answer to the question.

Table 2
Complete knowledge about digital payment
Complete knowledge | No of respondents | Percentage
Yes 19 27.1
No 18 25.7
May be 33 47.1
Total 70 100.0

Source:Field survey

19 respondents (27.1%) stated that they have complete
knowledge about digital payment or cashless payment facilities. 18
respondents (25.7%) reported that they do not have complete
knowledge about digital payment or cashless payment facilities. 33
respondents (47.1%) indicated that they may have complete knowledge
about digital payment or cashless payment facilities. While some
individuals may feel confident in their understanding, others may
express uncertainty or lack of familiarity with these technologies. This
underscores the importance of education and awareness initiatives to
promote digital literacy and empower individuals to make informed

decisions regarding digital payment.

Testing of Hypothesis
To identify the people’s attitude towards cashless transactions
HO: There is no significant associations across gender regarding in
monthly digital payment amount.For testing this hypothesis is
here using the chi-square analysis
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Table 3
Payment Being Made Digitally in A Month and Gender Cross
Tabulation

Gender
Female Male
Total
Payment being made |Lessthan 5000 26 10 36
digitallyin a month 5000 - 10000 9 6 15
10000 - 50000 1 5 6
Above 50000 1 0
No 9 2 11
No Answer 0 1 1
Total 46 24 70
Source: computed data
Chi-Square Tests
Value df Asymptotic
Significance
(2-sided)
Pearson Chi-Square 11.0052 5 .051
Likelihood Ratio 11.439 5 .043
No of Valid Cases 70

Source: Computed Data

Attempt was made to examine whether there exists significant
association across gender regarding digital payment. Accordingly, chi
square test was conducted and the probability valuewas found to be
below 1% level of significance (0.051) and hence null hypothesis is
rejected. Accordingly, it is concluded that there exists significant
association between gender and use ofdigital payment.

e The Pearson chi-square value is 11.005 with 5 degrees of freedom.
e The asymptotic significance (2-sided) value is .051, which is slightly
above theconventional significance level of 0.05.
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The chi-square test results indicate that there is a significant
association between gender and the use of digital payment at a
significance level of 0.05 for the likelihood ratio test. However,for the
Pearson chi-square test, while the p-value is slightly above the
conventional significancelevel, it still suggests a notable association
between gender and digital payment usage.

Overall, the data highlights a significant shift towards digital
payment methods, especially mobile payments, while traditional
methods like cheques and even debit cards are less favoured. This insight
could be valuable for businesses looking to adapt their payment options
to meet consumer preferences.

Table 4
Reasons For Hitting Back From Cashless Transactions
Reasons No of respondents| Percentage

Can’t keep up with technology 3 4.3
Concerned about security 13 18.6
Doesn’t provide all services 50 71.4
Other 4 5.7
Total 70 100.0

Source: Field Survey

In the survey, 3 respondents (4.3%) cited difficulties keeping up
with technology, indicating some individuals feel overwhelmed by the
rapid changes in digital payment methods. Meanwhile, 13 respondents
(18.6%) expressed security concerns, suggesting fears about the safety
of digital transactions may discourage usage. Additionally, 4 respondents
(5.7%) mentioned unspecified reasons, potentially including a
preference for traditional payment methods or mistrust in digital
platforms. Notably, 50 respondents (71.4%) indicated that the digital
payment systems do not provide all the services they need, highlighting
a significant barrier to adoption
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Table 5
Problems Faced by Cashless Transactions
Problems No of Percentage
respondents

Inefficient banking system 19 27.1
Poor digital transactions 15 21.4
Poor internet facility 25 35.7
Limited cash availability 10 14.3
Lack of privacy 1 1.4
Total 70 100.0

Source: Field Survey

In the survey, 19 respondents (27.1%) reported issues
stemming from an inefficient banking system, including transaction
delays and technical glitches that disrupt cashless transactions. One
respondent (1.4%) raised concerns about privacy. Additionally, 10
respondents (14.3%) faced problems with limited cash availability for
cashless transactions, while 15 respondents (21.4%) experienced poor
digital transaction experiences, such as failed transactions or incorrect
charges. The most significant barrier identified was poor internet
facilities, reported by 25 respondents (35.7%), highlighting that
unreliable connectivity significantly hinders effective cashless
transactions.

4. Conclusion

In conclusion, the study on the cashless economy in Malappuram
Municipality reveals a complex interplay of attitudes and challenges
faced by residents. While there is a growing acceptance of cashless
transactions, evidenced by the increasing adoption of digital payment
methods, significant concerns persist. Many respondents expressed
issues related to inefficient banking systems and unreliable internet
connectivity, which hinder seamless transaction experiences. Security
apprehensions and a preference for traditional payment methods
further complicate the landscape, indicating a need for enhanced trust
in digital platforms. The study on cashless economy in Malappuram
Municipality highlights the growing adoption of digital payment
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methods, enhancing financial inclusion and reducing transaction costs.
Findings suggest increased consumer convenience and efficiency in
local businesses. Recommendations include further digital literacy
initiatives and improved infrastructure to support the transition
towards a fully cashless society.

Moreover, the findings highlight a critical gap in the services
offered by existing cashless systems, suggesting that improvements are
necessary to meet user expectations. Addressing these challenges
through targeted infrastructure investments, better technological
support, and increased awareness campaigns can foster a more inclusive
cashless economy. Ultimately, for the transition to a cashless society to
be successful, stakeholders must prioritize user experience and security,
ensuring that all segments of the population can participate confidently
in the digital economy. As Malappuram navigates this shift,
understanding these dynamics will be crucial for policymakers and
financial institutions aiming to promote a more robust and efficient
cashless framework.

References

1. Bassey, B. (2008). Digital money in a digitally dividend world

2. Chishti, S., & Johnson, J. (2016). The impact and potential of
blockchain on the payment ecosystem. The Clearing House.
https://www.theclearinghouse.org/research/2016/2016-q2-rtp-
impact-and-potential-of-blockchain-on-the-payment-ecosystem

3. European Central Bank. (2020). The use of cash by households in the
euro area. https://www.ecb.europa.eu/pub/pdf/scpops/ecb.
op258~44ce5a7c50.en.pdf

4. Financial Stability Board. (2016). Recommendations to address the
decline in correspondent banking relationships. https://www.
fsb.org/wp-content/uploads/R141016.pdf

5. Garg, P, & Panchal, M. (2016). Study on introduction of cashless
economy in India: Benefits and challenges.

6. Hasan, A, Aman, M. A,, & Wagqar, F. (2016). Cashless economy in
India: Challenges ahead.

7. Jain, P. (2006). An analysis of growth and pattern of cashless
transaction system

8. KPMG. (2019). The future of payments: A corporate treasury

ISBN: 9789348505767 94


https://www.theclearinghouse.org/research/2016/2016-q2-rtp-impact-and-potential-of-blockchain-on-the-payment-ecosystem
https://www.theclearinghouse.org/research/2016/2016-q2-rtp-impact-and-potential-of-blockchain-on-the-payment-ecosystem

ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

perspective https://home.kpmg/xx/en/home/ insights/2019/09/
the-future-of-payments.html

9. McKinsey & Company. (2016). How digital finance could boost
growth in emerging economies. https://www.mckinsey.com/
industries/financial-services/our-insights/how-digital-finance-
could-boost-growth-in-emerging-economies

10.Rogoff, K. S. (2016). The curse of cash: How large-denomination bills
aid crime and tax evasion and constrain monetary policy. Princeton
University Press.

ISBN: 9789348505767 95


https://home.kpmg/xx/en/home/%20insights/2019/09/%20the-future-of-payments.html
https://home.kpmg/xx/en/home/%20insights/2019/09/%20the-future-of-payments.html
https://www.mckinsey.com/%20industries/financial-services/our-insights/how-digital-finance-could-boost-growth-in-emerging-economies
https://www.mckinsey.com/%20industries/financial-services/our-insights/how-digital-finance-could-boost-growth-in-emerging-economies
https://www.mckinsey.com/%20industries/financial-services/our-insights/how-digital-finance-could-boost-growth-in-emerging-economies

ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

Chapter- 9

The Math behind the PageRank

Sneha PS, Ranjini MC*
Centre for Research in Higher Mathematics, Mes Kalladi College,
Mannarkkad-678583, Kerala, India
Affiliated to University of Calicut
*Corresponding Author Ph:7034331009
E-mail : ranjini@meskc.ac.in

Abstract

PageRank, a significant algorithm in Google’s search engine, measures
website importance. This article explores the calculation methods and
applications of PageRank algorithm. We discuss three calculation
methods: iterative method, power method, and eigenvalue/eigenvector-
based approaches. Applications of PageRank in information retrieval,
social networks, academics are discussed. Also the advantages and
disadvantages are examined.

Keywords: Internet as graph, Iterative method, Power method,
Eigenvalue-Eigenvector method

Introduction

PageRank (PR), named after Larry Page, co-founder of Google, is
a key algorithm used by Google Search to rank websites in search results.
It measures a webpage’s value by assessing links’ quantity and quality.
Mathematically, PageRank relies on graph theory, calculating a
webpage’s importance through its PageRank wvalue. This value
represents the webpage’s ranking using PageRank methods.

Initially launched in 1999, Google became the top search engine,
revolutionizing search results with PageRank’s introduction. Google’s
Toolbar (2000) displayed PageRank scores for web pages. Beyond
search, PageRank’s applications extend to other domains.

This article provides an in-depth examination of PageRank
calculation methods, applications, advantages, and disadvantages.
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Ranking of Webpages

There are two popular algorithms to rank webpages:
1. HITS - Hypertext induced topic research
2. PageRank algorithm.

Internet as graph

The World Wide Web hyperlink structure forms a huge directed
graph where the nodes (vertices) represent web pages and directed
edges represent the hyperlinks. In the figure 1, A, B, C, D, E, F represents
web pages and edges represents hyperlinks.

PageRank works by counting the number and quality of links to a
page to determine an estimate of how important the website is. The
assumption is that the websites receiving more links from other
websites are more important.

Figure 1

Types of links

e Inbound link — These are links into the given page from outside, so
from other pages.

¢ QOutbound link — These are links from the given page to pages in the
same site or other sites.

e Dangling link — These are links that point to any page with no
outgoing links.

PageRank Algorithm

PageRank (PR) is an algorithm used by Google search to rank web
pages in their search engine results. In other words PageRank is an
algorithm that measures the importance of web pages by evaluating the
number and quality of links leading to the page. The PageRank algorithm
is based on the link between pages of the web.

97
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024
1. Original summation formula for page rank

Brin and Page the inventors of PageRank began with a simple
summation equation, the roots of which actually derived from
bibliometrics , the analysis of the citation structure among academic
papers. The PageRank of a page P; denoted by r(P;) the sum of page
ranks of all pages pointing into P;.

= Y

P,
P;€Bp, Ll

Where Bjp, is the set of pages pointing into P; (back linking to P;
in Brin and Page’s words) and |P;| is the number of out links from page
P; . Notice that the PageRank of in linking pages r(P;)

in equation is tempered by the number of recommendations
made by P;, denoted |P.

The problem with equation is that the r(P;) values, the PageRank
of pages in linking to page P; are unknown. To sidestep to this problem,
Brin and Page used an iterative procedure. That is they assumed that, in
the beginning, all pages have equal PageRank (of say % , where n is the
number of pages in Google’s index of the Web). Now the equation given
is followed to compute r(P;) for each page P; in the index. The equation

is successively applied, substituting the values of the previous iterate
into r(P;). Now introduce some more notation in order to define this

iterative procedure. Let r;.1(P;) be the PageRank of page P; at iteration
k+1.

Ti+1(P) = z rk(—P])

P:
PjEBPi | ]l

This process is initiated with for all pages and repeated with the
hope that the PageRank scores will eventually converge to some final
stable values.
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Example
Figure 2
Webpage Iteration Iteration 1 Iteration2 PageRank
0

1 1 1 1 5
To(Pl):g r1(Py) :E 15 (Py) :%

2 1 5 1 4
10(P,) =€ 7'1(P2)=% TZ(P2)=E

3 1 1 1 5
TO(P3):€ 7”1(P3):E Tz(P3):%

4 1 1 17 1
1o(Ps) =g T1(P4)=Z TZ(PAI-):ﬁ

5 1 5 11 3
TO(P4):E 7"1(P5):£ Tz(Ps)—ﬁ

6 1 1 14 2
To(Ps):g Tl(Pe):g Tz(Pe)—ﬁ

. . 1, . .
In iteration 2, 3o s the greatest value, which gives a PageRank of

5. Thus 1 and 3 are the most important websites within this network.

2. Matrix Representation

Using matrices, at each iteration, compute a PageRank vector,
which uses a single 1 X n vector to hold the PageRank values for all
pages in the index. In order to do this, we introduce n X n matrix H and
1 X n row vector v. The matrix H is a row normalized hyperlink matrix

99
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)

VOLUME 1 - 2024

1

with Hl] = P

if there is a link from node i to node j and 0 otherwise.

Consider once again the tiny web graph of Figure 2.

0 1/2 1/2
0 0 0
1/3 1/3 0
0 0 0
0 0 0
Lo 0 0

0
0
0
0

1/2
1

0
0
1/3
1/2
0
0

0 1
0
0

1/2

1/2
0 -

The nonzero elements of row i corresponds to the out linking
pages of page i, whereas the nonzero elements of column I correspond to
the in linking pages of page i. Now introduce a row vector v, which is

the PageRank vector at the k'titeration. Generally on n* iteration
vector is given by v, = H™v, which is known as Power method. The
initial vector v is the initial page rank assigned to every page. Here the

initial vector v is given by the matrix v =

1/61

1/6.

1/6
1/6
1/6
1/6

3. Computation using eigen value and eigen vector

Consider the graph of 4 Web pages. First we check the idea of how
important each link is. Page 1 has a link to each of the other 3 pages, so
each link receives 1/3 of Page 1's importance. Consider Page 2, it has 2
links. So Page 1 and Page 4 receive 1/2 of Page 2’s importance.

e e
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We see the pattern, if a node has k out links, then it passes 1/k of
it’s importance to each of the nodes it links to. Thus we get a system of

equations:

1
xl ZEXZ+X4_

1 1
xZ = §x1 +§X3

1
X3 == §x1

1
X4 = §x1 +§X2 +§x3

Let’s look at this matrix form, called a transition matrix (all the
column sum is 1) of the above graph:

0 1/2 0 1
aof13 0 12 0
1/3 0 0 0
1/3 1/2 1/2 0

To find PageRank vector. we have to consider eigenvectors and
eigenvalues. Since the transition matrix is stochastic, by definition we
know that the matrix has an eigenvalue of 1. This implies that there
exists an x such that Ax= 1x. This x is called the eigenvector, and it is the
PageRank vector. Now solve Ax = 1x, then we get the matrix:

0 1/2 0 11[x] [
1/3 0 1/2 Of |x2 _ X2
13 0 0 of|xs|T |xs
1/3 1/2 1/2 01 [Xa X4

To find PageRank vector X, we substitute to try to get variables in
15

one variable form. As a result we get, x = % 2 . This means that any
9

scalar multiple of it will be an eigenvector for matrix corresponding to
the eigenvalue 1. We multiply it by the scalar 1/30 (1/sum of entries)
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0.5
0.2
0.13

‘, Page 1 ranking highest, followed
0.3

and we get the PageRank vector I

by Page 4, Page 2 and Page 3.

It would easy to solve our four equations by hand. There is also
systematic method for solving such a system of simultaneous equations
(the Gaussian algorithm) which can be carried out by a computer.
However finding PageRank for the entire World Wide Web involves a
system of more than 14 billion Page rank equations, and it is not feasible
to try to solve these equations directly, even by a computer.

Google Matrices

A Google matrix is a particular stochastic matrix that is used by
Google’s PageRank algorithm. The matrix represents a graph with edges
representing links between pages. The PageRank of each page can then
be generated iteratively from the Google matrix using the power method.
However, in order for the power method to converge, the matrix must be
stochastic, irreducible and aperiodic. Then final Google matrix G can be
expressed as:

1
G=aM+ (1—a)£eeT
Where:
e G is the Google matrix
e «is the damping factor, typically set between 0.8 and 0.9
e M is the transition matrix

1 . : : .
J ;eeT is the teleportation matrix, usually a matrix of equal

probabilities (i.e.,the matrix (%,%, %)).

Applications

1. Search Engines: It helps determine the importance of web pages
based on the website’s link structure. Search engines such as Google
include PageRank as one of many factors to rank search results and
provide users with more accurate and helpful information.
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2. Citation Analysis: In academic research, the PageRank algorithm
can be applied to analyze citation networks. The algorithm can
identify influential articles or researchers in a given field by treating
academic articles as nodes and citations as links. This information
helps to understand the impact and importance of scientific work.

3. Content Recommendation: PageRank can recommend related or
similar content on a website or platform. By analyzing the link
structure between different pages or articles, the algorithm can
identify related pages and recommend them to users as related or
recommended.

4. Fraud detection: PageRank can be used in fraud detection systems
to identify suspicious fraud patterns. Also PageRank has applications
in literature, sports, biology, chemistry, neuroscience and physics.

Real life Applications

e Sports - The PageRank algorithm has been used to rank the
performance of: teams in the National Football League (NFL) in the
USA; individual soccer players; and athletes in the Diamond League.

¢ Ranking tweets in twitter - To use PageRank for ranking tweets in
Twitter we can construct a synthetic graph as follows. Represent
each user and each tweet by a node. Draw a directed link from user
A to a user B if A follows B. Also, draw a directed edge from a user A
to a tweet t if A tweets or retweets t. Now we can apply PageRank
algorithm on this graph to obtain a ranking for tweets.

e Suggesting friends over twitter: Personalized PageRank is used by
twitter to present users with other accounts they may wish to follow.
told represent the wide variety of existing applications of PageRank
point to a rich future for the algorithm in research contexts of all
types. It seems intuitive that any problem in any field where a
network comes into play might benefit from using PageRank
algorithm.

e Scientific research and academia: PageRank has been used to
quantify the scientific impact of researchers. The underlying citation
and collaboration networks are used in conjunction with PageRank
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algorithm in order to come up with a ranking system for individual
publications which propagates to individual authors.

In neuroscience, the PageRank of a neuron in a neural network
has been found to correlate with its relative firing rate.

For the analysis of protein networks in biology PageRank is also
a useful tool.

Scientists were able to use PageRank to help determine the
position of water molecules in an ionic solution, enabling them to find
the best ways to remove nuclear waste and toxic chemicals. PageRank
essentially maps where toxic chemicals are likely to pool in the solution,
enabling a waste cleanup team too quickly and efficiently contain and
remove the toxic or radioactive contaminant.

Advantages of PageRank algorithm
e Objective and unbiased

e Quality-focused

e Resilience to manipulation

e Scalability

¢ Query-independent

¢ Foundation for other algorithms.

Disadvantages of PageRank algorithm

1. It's ordering does not favor current events. According to the
algorithm, old pages typically have more votes because they have
more links from other reputable pages. This means that a new page
will not be as reputable until it has gained exposure and links from
other pages.

2. It's use in ranking papers in the citation network, it does not account
for the size of a field. The number of citations per paper in each field
varies widely depending on the discipline, for example, an average
paper is cited about 6 times in life sciences, 3 times in physics, and
about 1 time in mathematics. The algorithm is therefore more likely
to give a paper in a mathematics field a lower score than a paper in a
life sciences field.

3. Rank can be raised by buying “links”.
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Conclusion

PageRank is a global ranking of all webpages, regardless of their
content. Throughout the paper we discussed different methods in
calculating rank of web pages. Graph theory and linear algebra concepts
are behind the methods of PageRank calculation. We have found a
number of applications and advantages of PageRank. Even though it has
many advantages there is some disadvantages also. Overall findings with
PageRank suggest that the structure of the Web graph is very useful for
a variety of information retrieval tasks.
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Abstract

Chocolate, a globally cherished confection, contains caffeine, a natural
stimulant found in cacao beans. The research examines 30 chocolate
samples, evenly split between those produced in India and the United
Arab Emirates (UAE). The experiment was conducted by dissolving
samples of chocolate with water and qualitatively analysed using UV-
Visible spectroscopy, known for its precision and cost-effectiveness at a
range of 200nm-400nm.The study reveals that 53.3% of Indian
chocolates and 73.3% of Arabian chocolates contain caffeine, indicating
regional differences in manufacturing practices or ingredient sourcing.
Among four identical brands analyzed across both regions, only one
brand maintained consistent caffeine levels, while others showed
variability. These findings underscore the need for standardized
production processes and regulatory oversight to ensure uniform
caffeine content in chocolates globally. The results have implications for
consumer awareness, regulatory bodies, and manufacturers,
emphasizing the importance of accurate labelling and quality control.
Future research should focus on quantifying caffeine levels,
understanding regional differences, and evaluating the health impacts of
caffeine in chocolates.

Keywords: Caffeine, Chocolate, UV-Visible Spectroscopy, Analysis

1.INTRODUCTION
Chocolate, derived from cacao beans, has been enjoyed for

centuries, evolving from a bitter beverage in ancient Mesoamerican
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cultures to a diverse range of beloved treats. This evolution has led to
variations in flavor, texture, and composition, heavily influenced by
manufacturing processes and ingredient selections across regions. A
critical yet often overlooked aspect of chocolate is its caffeine content,
which varies by type; dark chocolate typically contains more caffeine
than milk or white chocolate. Caffeine, a natural stimulant, not only
enhances chocolate's taste but also affects consumer health,
necessitating greater awareness regarding its levels[1].

Recent focus on the nutritional aspects of chocolate has
highlighted the need for accurate labeling of its caffeine content. While
the U.S. Food and Drug Administration (FDA) recognizes caffeine as
generally safe, excessive intake can lead to health issues such as
addiction and anxiety. With rising global chocolate consumption,
understanding its caffeine content is essential for informed dietary
choices.

This research employs ultraviolet-visible (UV-Vis) spectroscopy
to analyze caffeine levels in chocolate products, specifically comparing
samples from India and the United Arab Emirates (UAE). The study aims
to investigate how regional manufacturing processes and ingredient
sourcing influence caffeine content. The findings are expected to inform
industry practices, guiding manufacturers toward standardized
production and better compliance with regulatory standards.
Additionally, consumers will gain valuable insights into caffeine levels,
promoting healthier dietary choices[2].

Ultimately, this research serves as a foundation for future studies
on caffeine quantification in chocolate, potentially utilizing advanced
techniques like high-performance liquid chromatography (HPLC)[3,4].
By enhancing transparency in chocolate labeling and increasing public
awareness of caffeine’s health implications, this study contributes
significantly to food science and public health.In summary, this research
represents a crucial step in addressing the complexities of caffeine
content in chocolate. By employing UV-Vis spectroscopy, it not only
contributes to the field of food science but also offers practical
applications for industry stakeholders, regulators, and health-conscious
consumers[5]. The findings will foster greater transparency in chocolate
labeling and enhance public awareness of the potential health impacts of

caffeine consumption.
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2.MATERIALS AND METHODOLOGY

In this study, the analysis of caffeine in various chocolate samples
was conducted using an ultraviolet-visible (UV-Vis) spectrophotometer.
The reagents used included distilled water and acetone, while laboratory
equipment comprised droppers, beakers, tissue paper, glass rods, and
test tubes. The spectrophotometer was calibrated to scan the
wavelength range of 230 to 400 nm, which allowed for the determination
of the maximum absorbance wavelength for caffeine, identified at 275
nm. This wavelength was subsequently selected for further analysis to
accurately quantify caffeine content in the chocolate samples.

2.1 SAMPLE COLLECTION:

The sample collection process aims to gather a total of thirty
chocolate samples, evenly distributed between the locally produced
Indian chocolates and the foreign-made chocolates from the UAE. Fifteen
chocolate varieties produced in India and available locally will be
collected for analysis. Additionally, fifteen different chocolate varieties
imported from the United Arab Emirates (UAE) was included which was
directly exported. A total of 30 chocolates were collected. Importantly,
the collected samples explicitly mentioned on their ingredients labels
that they contain no caffeine content and labelling of chocolates was
done as Indian Chocolates as IC from 1 to 15 and Arabian Chocolates as
AC1to 15.

2.2 METHODOLOGY:

Preparation of Samples

A step-by-step method is to be followed for the analysis,

1.Dilution

e Accurately weigh 1g of chocolate sample and place it into the beaker.
e Add 25ml of distilled water, to the beaker.

e Stir the contents into a solution until it melts.

2.Filtration

e Transfer the solution into a test-tube.

e Place the test tube into the manual centrifuge.
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Figure 1:Ultraviolet-Visible Spectrophotometer

e Filter the solution manually by centrifuge
e Discard the supernatant and collect the clear solution.
UV-Visible Spectroscopy
The sample prepared was placed in a quartz cuvette. The
absorbance was measured at 272-275nm.A total of 30 samples were

measured and spectrum was plot using Orgin software.

3.RESULTS AND DISCUSSION
INDIAN CHOCOLATE
Out of 15 chocolates from Indian Market 8 Chocolate identified

the Presence of Caffeine.

6 DAIRY MILK

Absorbance

273nm

T T T T
250 300 350 400
Wavelength

Graph 1:Spectrum obtained from IC1
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Graph 5: Spectrum obtained from IC6
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ARABIAN CHOCOLATE
Out of 15 chocolates from Indian Market 11 Chocolate identified

the Presence of Caffeine
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Graph 20:Spectrum obtained using IC8
This study aimed to analyze the presence of caffeine in chocolate
products through UV spectroscopy, highlighting significant regional
differences and brand consistency.

H |ndian

m Arabian

Graph 21:Percentage of samples showing presence of caffeine in regions

The examination of 30 chocolate samples—15 from India and 15
from Arabia—revealed that 53.3% of Indian chocolates and 73.3% of
Arabian chocolates contained detectable caffeine levels. . In addition to
the general sample set, the study included a targeted comparison of four
identical chocolate brands available in both India and Arabia. This
disparity suggests that various factors, such as consumer preferences,
manufacturing practices, and regulatory standards, influence caffeine
inclusion in chocolate products and regulatory standards. The
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comparison of four identical chocolate brands available in both India and
Arabia revealed intriguing insights, on analysis of the chocolate showed
consistency in one brand, only 1 out of the 4 brands showed the presence
of caffeine in both Indian and Arabian samples. This suggests that this
brand maintains a consistent formulation and ingredient sourcing
across different regions, ensuring uniformity in caffeine content
regardless of the market. Such consistency could be attributed to
stringent quality control measures and standardized production
processes employed by the brand to meet global standards and
consumer expectations. In contrast, the remaining three brands
exhibited caffeine in either the Indian or the Arabian versions, but not in
both.
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Graph 21: Comparison of IC1and AC1
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Graph 21: Comparison of IC2 and AC2
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Graph 24: Comparison of IC4 and AC4

The comparative analysis showed the presence of peakin IC3 and
AC3 sample of same brand, in others showed the absorbance graph for
the presence of Caffeine in IC1, IC2 and AC4 samples. This finding
suggests significant regional variability in the formulation or
manufacturing processes of these brands. The presence of caffeine in
only one brand across both regions indicates that this particular brand
may have a standardized production process and ingredient sourcing,
ensuring consistent caffeine content regardless of the market. On the
other hand, the discrepancy observed in the other three brands points
to several potential factors at play. Local regulatory standards may
differ, requiring manufacturers to adjust their formulations to comply
with specific regional laws. Ingredient sourcing practices might vary
between regions, leading to natural differences in caffeine content.
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Additionally, consumer preferences could influence the decision to
include or exclude caffeine, with manufacturers tailoring their products
to meet local tastes and demands.
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Graph 22:Comparison of Caffeine in 4 chocolate brands

This variability highlights the complexity of maintaining uniform
product formulations in a global market and underscores the need for
further research into the specific reasons behind these differences.
Understanding these factors can help manufacturers achieve greater
consistency and cater to the diverse preferences of consumers
worldwide. Several factors could contribute to this variability such as
Local regulatory standards, different regions may have varying
regulations concerning caffeine content in food products, prompting
manufacturers to adjust their formulations to comply with local laws, the
source of cocoa and other ingredients might differ between regions,
affecting the caffeine content in the final Product, Consumer Preferences
in which they could include variations in caffeine content.

The study's findings carry significant implications. The variability
in caffeine content across regions emphasizes the need for consumers,
especially those sensitive to caffeine, to be informed about potential
levels in chocolate products. Regulatory bodies may utilize these results
to enforce safety standards and standardize caffeine levels globally.
Furthermore, the observed regional differences could prompt
manufacturers to harmonize their production practices, adopting
standardized formulations and ingredient sourcing. Future research
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should focus on quantifying exact caffeine content, distinguishing
between naturally occurring and added caffeine, and exploring the
health impacts of caffeine in chocolates. Additionally, understanding the
reasons behind regional differences and their effects on consumer
satisfaction and brand perception could provide valuable insights for the
industry

4.CONCLUSION

In conclusion, this study employed UV spectroscopy to analyze
caffeine levels in chocolate products from Indian and Arabian markets,
revealing significant regional variations and brand-specific consistencies.
Caffeine was detected in 8 Indian samples and 11 Arabian brands,
highlighting both uniformity and variability among identical brands. One
brand maintained consistent caffeine content across regions, while
others showed notable disparities, likely due to local regulations,
ingredient sourcing, and consumer preferences. These findings
underscore the importance of consumer awareness regarding caffeine
levels, particularly for those managing their intake for health reasons.
Regulatory bodies can leverage these insights to enforce consistent
standards, and manufacturers may consider harmonizing production
practices to align with global consumer expectations. Future research
should focus on quantifying caffeine levels, exploring its origins in
chocolate, and investigating health impacts, as understanding these
regional variations is crucial for optimizing product formulations and
addressing diverse market demands.

REFERENCES

1. V. R. Preedy, (Ed.) Caffeine: Chemistry, Analysis, Function and Effects: Vol.
Volume 2 (2012). https://doi.org/10.1039/9781849734752

2. T. Roehrs & T. Roth Caffeine: Sleep and daytime sleepiness. Sleep Medicine
Reviews, 12(2) (2008) 153-162. https://doi.org/ 10.1039/97818
49734752

3. AR. De Sena Et Al, Analysis of Theobromine and Related Compounds by
Reversed Phase High-Performance Liquid Chromatography with Ultraviolet
Detection (1992-2011)

120
ISBN: 9789348505767


https://doi.org/10.1039/9781849734752
https://doi.org/%2010.1039/97818%2049734752
https://doi.org/%2010.1039/97818%2049734752

ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

4. D.W. Armstrong & W. Demond, Determination of caffeine in chocolate: A new
liquid chromatography method (2010).

5. J. ]. Barone, & H. R. Roberts, Caffeine consumption. Food and Chemical
Toxicology, 34(1) (1996), 119-129

121
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 -2024

Chapter- 11

Muslim Culture In Malayalam Movies (1990-2024)

Mrs. Nafia C.T* & Muhsin C.T
PG Department of Islamic History, MES Kalladi College, Mannarkkad,
University Of Calicut, Pin:678583, Kerala
*Corresponding author: Mrs. Nafia C.T
Email: afiact19@gmail.com

Abstract

We live in a very transparent age. The present is largely out of bounds as
far as the previous past. The role played by mass media in building and
destroying human values in a transparent world is immense. Although
cinema is only a form of entertainment among the public in Kerala,
cinema is a universal medium. Cinema plays a huge role in establishing
the vision of the society and giving direction to the audience. Cinema is a
great art form that makes the audience aware of different peoples,
scientific disciplines, different levels of cultures and perspectives. But
cinema, which opens different avenues of knowledge to its viewers, is
also a dangerous platform capable of poisoning people’s minds.
Hollywood movies often portray Asians in a very primitive way. We can
see the presence of Asians in Hollywood films as characters who are very
different from the western society such as bad accent, primitive culture.
There is constant criticism of Hollywood for sharing such negative
messages through movies. Movies like Ghost in the Shell (2017) and
Memoir of a Gheisha (2005) are examples of bad orientalism in
Hollywood movies. Malayalam cinema has propagated the untrue notion
that Kerala Muslims are a culturally backward and anti-modern people.
If there is at least one Muslim character (by race, language or dress) in
the film, they tend to be the ones who rant about the victim and
perpetrator of terrorism, or who are irrationally angry and resentful of
the Western way of life.

Key Words: Cinema, Kerala Muslims, Hollywood, Terrorism
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Introduction

Malayalam cinema introduces Kerala Muslims as a society rich in
such people. If the character is male, he is a misogynist. There are many
examples of stereo type images that have been portrayed in this way.
Sajan’s 1991 film Amina Tylers reinforces the Muslim stereotype. The
screenwriter has filled the film with characters like uneducated Muslims,
misogynist men and oppressed women. We see Umma as a symbol of
helplessness as she bears mute witness to her father’s misogynistic
behavior. In Malayalam films, the filmmakers usually presented helpless
female characters enslaved in a male-centered society, and films such as
Paadam onnu Oru Vilapam (2003), Perumazhakalam (2004),
Thattathinmarayathu (2012), Vilapangalkkappuram (2009) all portray
[slam’s position on women in a bad way. Islam’s stances on aspects such
as triple talaq, nikah, polygamy, child marriage, violent attitude of
Muslims, obsession with food etc. are mainly mocked by Muslims.

There are many boxes office hit films in the Malayalam industry
where Muslims are portrayed as backward and stereotypical. Today, the
changes made by filmmakers from the Muslim community in the film
industry have resulted in the release of films that break the stereotypes
of the Muslim community. After 2010, in the Malayalam cinema scene,
which has been openly anti-Islamic, some film lovers have come forward
to portray Islamic values and the social life of Muslims in a way that is in
line with reality. Adaminte makan Abu (2011), directed by Salim Ahmed,
was the first to succeed in portraying Islamic precepts and the real life of
Muslims before the audience. After Films like KL 10 pathu(2015), Sudani
from Nigeria (2018), Tallumala (2022), Sulaikha Manzil (2023) and
Kadina Katorami Andakataham (2023) broke Muslim stereotyping.
These films were successful in introducing the Muslim culture of
Malappuram to the general public of Kerala.

Growth and development of cinema

Who invented cinema? From the point of view of the French,
cinema is the contribution of the Lumiére brothers. If you ask Americans,
they will say that Thomas Alva Edison invented film. But film is not the
result of the efforts of one person. It is a cumulative effort of various
scientists. It has evolved over time. In 1891, Thomas Alva Edison and
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William Dixon invented the first motion picture viewing device, the
Kinetoscope 1894, the Maguire & Baucus Company acquired the foreign
rights to the Kinetoscope, and as a result the machines became
widespread throughout Europe. A Kinetoscope exhibition in Paris
inspired the Lumiére brothers (Agastya Lumiere Louis Lumiere) to enter
the field of motion picture direction. The birth of cinema itself is
considered to be the public screening of the motion picture in 1895 by
the Lumiere brothers, who had made many popular short films, to about
200 members of a private company. It was with this event that beyond
being an art form, the huge commercial potential behind cinema was
realized and cinema began to be promoted worldwide.

By 1914, several film production companies had been established.
As more people were willing and willing to pay to see movies, cinema
became more popular, large movie studios and theaters were
established, and cinema evolved into what it is today. Cinema was greatly
promoted by the invention of television in 1927 and its proliferation in
the following years. During these periods, motion pictures began to be
telecasted after theatrical release. Cinema was the dominant form of
popular entertainment in the 1930s-1940s. Watched twice a week, it has
become an indispensable part of everyday life. The home viewing
experience improved further with the advent of cable television in the
1980s. c. with the advent of r (video cassette recorder), movie companies
started releasing old and new movies in the form of video cassettes. As
the audience started watching movies by renting or buying such
cassettes, the audience could watch the movies they wanted at the time
of their choice with the ease of choosing a book. With the introduction of
DVD (Digital Video Disc) in the 1990s, film became more transparent.
DVD became more popular as a medium for recording, storing and
playing back films with more data than the video case. New technologies
introduced in the late 20th and early 21st centuries further expanded the
television possibilities of motion pictures. Different systems have
emerged these days that guarantee hundreds of channels through
satellite and digital cable. Most of them were playing movies
continuously. At this time O. d (Video on Demand) also came into the
picture. Through this, viewers can watch movies directly to their
television or computer screen on demand with the help of internet. Over
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the past two decades many platforms like HBO Disney plus Amazon
Prime Netflix Original have been active in the field of movies and web
series. Popular platforms with huge popular support have been
continuously securing many series due to commercial reasons.

As of January 2024, Netflix Original has over 260 million
subscribers in over 190 countries. This can understand the modern
society’s obsession with movies and serials.

Role of cinema in society

Acting as a mirror reflecting the joys, struggles and complexities
of society, cinema has been an important part of modern culture for over
a century. Through films, audiences witness stories that resonate with
their own experiences. By portraying diverse cultures, lifestyles and
issues, the film builds empathy in the audience and makes them aware of
their own quality of life. Studies indicate that a large part of the world’s
population regularly relies on movies to escape from the tedium of daily
life and relax for a while. The acceptance of the film in the society is huge.
There are many audiences who are obsessed with the lead role and
approach the film with practical intelligence. However, many scientific
studies have found that watching movies regularly has a lasting effect on
the brain of the audience. Different types of movies have different effects
on the brain of the audience. Scary and intense movies can increase
adrenaline and cortisol levels. It may evoke memories of traumatic
events experienced by the audience. Comedy and romantic movies can
lower the blood pressure of the audience. A large audience perceives
movies as mere time-pass or short-term entertainment. But studies
suggest otherwise. Cinema is more than just entertainment. Cinema,
which exposes the audience to the precious expanses of knowledge and
technology, is also a dangerous platform for poisoning people’s minds.
Films can also create a generation rich in harmful mindsets by portraying
them in a negative light. 13 The latest trend Is to show alcohol, drugs,
murder, etc. in movies. Such violence is actively seen in most of the new
web series on OTT platforms such as Netflix and Amazon Prime. But
popular platforms are often not interested in making films that create
social awareness or promote morality in areas like education, family
planning, financial security, etc. Many psychiatrists believe that a child
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today may see more violence in 30 minutes of TV or movies than the
average child experiences in a lifetime. Each of the films attempts to
interact, at least indirectly, with the psychological levels of each viewer.
Therefore, the innate potential of cinema to evoke human emotions has
been misused for ages. Many film companies and directors use film to
inject their personal, political or ideological views into the audience. The
penetration of such trends into the film industries will lead to an influx
of stereotyped images and stereotypical images that create negative
impacts on the society and hurt individual roots. All these scenes are
seemingly harmless. But the impact it will have on the viewers will be
terrible. So the audience has a heavy responsibility to reject bad movies
and accept good movies.

Propaganda movies and Stereo type movies

The word propaganda is used to spread false propaganda against
a group with religious or political enmity. In the past, it had the meaning
of just propaganda, but this term began to be used in the sense of hate
propaganda and propaganda during the Hitler’s German dictatorship. He
himself established the Ministry of Propaganda to inflame the minds of
the German people with anti-Semitism. There are many propaganda
films released during this time to protect their religious and political
interests. A lot of propaganda is part of Islamophobia in India. The
pictures have been released. Cinematic chronology is only used as a tool
for propaganda through films released with such a tainted agenda.

The stereo type cinema role played by establishing the vision of
the society is indispensable. Good or bad, movies have the ability to last
forever. Hence, cinema is often misused to paint any matter, even if it is
baseless, in the social media. For this purpose, stereotype means the
continuous display of meaningless objects. There are different types of
stereotypes. Gender stereotypes are constructed perceptions based on
one’s gender or sexuality. Racist stereotypes that racialize characters as
black, white, or Asian. Through movies we can see various forms of
stereotypes such as social-class stereotypes, nationalism stereotypes
that show the working but economically backward population as violent
and uneducated. Stereotypes can generate huge misconceptions in the
minds of the audience. Many stereotypes may have lifelong effects on
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viewers. Such misconceptions can be changed to some extent by making
stereotype-breaking movies, making the younger generation aware of
the media agenda, and ensuring media literacy education for children.

Islamophobia in Global Cinema

[slamophobia is a new term that refers to prejudice and
discrimination against Islam or Muslims. In the Middle Ages, the
Christian government spread propaganda by making the Muslims
uncivilized and violent. The thinking behind this was that they would
benefit from the Crusades. Later in the modern era, Islamophobia
became active. The term was coined in the late 1980s.After the
September 11, 2001 trade center attacks, Islamophobia gained global
notoriety. In addition to Asian hatred, overt Islamophobia also
contributes to the influx of stereotypical characters in Hollywood films.
17 We can see a lot of parallel Arab Muslim characters in Hollywood films
who dress traditionally, talk about violence, and engage in terrorism. Jack
George Shaheen, who researched Arab stereotypes in Hollywood, says:
“Between the 1930s and 1950s there were many English films that
portrayed Arabs badly.” From this, it can be understood that
Islamophobia has arisen in the film industry in its infancy. “In over 900
films, the main villains are Egypt, the characters will be from Palestine””
Over a hundred movies have come out of Hollywood depicting Egyptians.
Ninety-five percent of them ridicule or dehumanize Egyptians.” The
common features of these films are negative, violent, sexual and anti-
democratic Muslim characters. They will be adept at planning and
executing bombings. Muslim women will be deprived of even freedom of
speech and doomed to live a helpless life at the whims of their husbands.
The Islamophobic stereotype in a movie/TV show is identified by
undergoing the Riz test.

Indian Cinema

Hindi film scene known as Bollywood is the first film industry of
Indian cinema. Hari Chandra Sakha ram known as Savedad was produced
a film know the wrestlers (1899) is considered the first Indian film.
Dadhasaheb Phalka is known as the father of Indian cinema. His film Raja
Harichandra released in 1913 was the first full-length film in India. With
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the development of cinema over time.Around 328 films were produced
in 1931. After independence many films were made based on different
themes. 19 Filmmakers like Satyajit Ray and Bimal Roy released films
focusing on social issues. In the 1960s, films made by directors such as
Rithyak Ghattak and Mrinal Sen gained worldwide attention, and this is
considered the golden age of Bollywood. Many legends emerged during
this time. There was great progress in the field of music too.

Islamophobia In Bollywood

There was a time when Bollywood was famous for producing
films that promoted Hindu Muslim brotherhood and communal
friendship. The golden age of Bollywood was the period when the
government canceled the film genre to promote India’s constitutional
values. But all that situation has changed. Today, movies injected with
Islamophobia get a screening certificate and are shown in theaters with
ease. Earlier, the Censor Board did not allow screening of such anti-
communal films. But now under the BJP rule, Islamophobia is being
spread transparently through the film industry. A movie titled Kashmir
Files was released In March 2022. Produced by Vivek Agnihotri, who
blindly supports the BJP, the film discusses the plight of Kashmiri Pandits
during the exodus of the 1990s. The film is full of baseless developments.
All Muslims are portrayed badly in the film. One is a deviant, the other a
despicable Kashmiri Pandit family’s hideout to a terrorist group, and
even Muslim children are seen threatening Hindus and being cruel to
them. Another Islamophobic product is The Kerala Story (2023), which
was released as part of the national advocacy campaign. Directed by
Sudeepto Sen, the film’s theme reinforces the myth of love jihad.
Malappuram district people are portrayed as communal terrorists who
have brainwashed around 32,000 non-religious young women into Islam
and sent them for jihad activities in Iraq and Syria. As part of the election
campaign in Karnataka, Prime Minister Narendra Modi has spoken
promoting the Kerala story. At a rally in Bellary, Karnataka, he told the 20
crowd that “Kerala Story is based on a terrorist conspiracy. This film
exposes the ugly face of terrorism”. He appealed to the people that
everyone should watch this movie. After this, many BJP political activists
came forward in support of the movie and released the movie in many
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places and as a result the movie made millions. Movies like Lipstick
Under My Burga (2017), 72 Hoorain (2019) and Tanhaji (2022) are
agenda movies filled with Islamophobia.

Conclusion

From 1990 to 2022, there has been a significant transformation in
the representation of Muslims in Malayalam cinema, primarily driven by
young filmmakers from the Malabar region. Earlier portrayals often
depicted Muslims in a negative light, emphasizing stereotypes and
cultural misrepresentations. Director Ashraf Hamza highlighted the
linguistic discrepancies in films, where Muslim characters often spoke in
a degraded dialect compared to their Hindu counterparts, reinforcing
existing stereotypes. The film "Naran" is cited as an example where only
one Muslim character deviated linguistically from the standard
Malayalam spoken by others.

Zakaria Mohammed, director of "Sudani from Nigeria," pointed
out that past films like "Aaram Tampuran" unfairly represented
Malappuram with bomb-related narratives, which do not reflect reality.
He emphasized the need to showcase the true essence of Malappuram
and its people. In contrast to the 1990s, where Muslim characters had to
exemplify good moral values and oppose the abuse of their religion,
contemporary films allow Muslim characters to exist without the burden
of proving their faith or being labeled negatively.

While Malayalam cinema has made strides in breaking
stereotypes and presenting more nuanced portrayals, issues like
Islamophobia still persist, rooted in historical misrepresentations.
Despite these challenges, cinema remains a powerful medium for
initiating social change, capable of challenging and transforming
audiences' perceptions and fostering a more inclusive narrative in
contemporary Malayalam film.
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Abstract

Biochemical sensors based on surface plasmon resonance (SPR) are
highly efficient tools for label free chemical detection and for the
investigation of real time biomolecular interactions. This flexible,
powerful and highly sensitive technique is widely used for rapid
detection in medical and biological fields. The current research work
focus on the surface plasmon resonance of the metal’s gold and copper
through simulation analysis. The theoretical analysis was based on
Fresnel’s equations of electromagnetic waves that describe the
behaviour of light waves when they encounter an interface between two
media with different refractive indices. The propagating surface plasmon
waves are analysed on the planar structure on prism based Kretschmann
Raether configuration. The angular scanning method of SPR detection
was employed in this process. The reflected light intensity was measured
for an angular range of 0° to 90°. Also, SPR bio sensitivity was studied by
employing a simulated sugar solution environment to the metal surface.
The detection sensitivity of SPR based sensors are revealed through this
work.

Key words: Surface plasmon resonance, biochemical sensor, simulation
analysis, angular scanning method

1. Introduction
In the current era of modern technology, both scientific research
and commercial applications demand sensors for rapid and exact
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analysis. Surface plasmon resonance (SPR) [1-5] biosensors are
sophisticated detection and analysis tool with multiple applications in
biotechnology, health care diagnosis, drug detection, preservation of the
environment, food security and hygiene biological field and
fluorescence-based correlated emissions [6-12]. Relative to traditional
sensing techniques, plasmonic sensing technology's affordable
manufacturing costs and versatility have made them the industry
frontrunner in commercial sensors.

Surface plasmon resonance (SPR) occurs when plane-polarized
light impacts a thin, semi-transparent metal sheet (such as silver or gold)
placed at the bottom of a high-RI prism. When incoming light photons
reach a certain critical angle of incidence, the metal surface absorbs them
and transfers the energy to electrons, which transform into surface
plasmons. A decrease in the intensity of reflected light indicates the
production of surface plasmons. These circumstances are particularly
sensitive to any changes occurring near to the metal-dielectric interface,
such as the formation of molecular layers and the adsorption of
molecules onto the metal surface. This optical approach analyses
changes in the refractive index (RI) of a medium in close proximity to a
metallic surface as a result of surface binding events. The composition of
the metal and the wavelength of the incoming radiation play important
roles in the generation of surface plasmons.

SPR sensing techniques can use phase, angular, intensity, and
wavelength interrogation methods [13-19]. The angular scanning
method provides a large dynamic window for a wide range of practical
applications. This method of SPR detection is a prism based set up on
Kretschmann Raether configuration [20-22]. It involves a thin metal film
on top of a high-refractive-index prism, typically made of glass. When
light is incident on the prism at a specific angle, an evanescent wave is
generated at the metal-dielectric interface. When the angle of incidence
matches the SPR angle, the evanescent wave couples with the surface
plasmons, leading to a sharp decrease in reflected light intensity.

The present research works the SPR studies were conducted on
the metal thin film in the nanometre range. Gold and copper are used for
the simulation analysis of SPR response from the planar structures.
Theoretical analysis was carried out on the basis of Fresnel’s equations
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for light waves. The SPRreflection dip was analysed and the studies were
continued for biochemical sensitivity of these metals. Simulated sugar
solution environment was used for the study of biochemical sensitivity
of surface plasmons. The study shows the shift in the reflection dip in the
presence of foreign particles on the metal surface.

2. Experimental Methods

Simulation analysis was carried out for the theoretical study of
SPR response and its biochemical sensitivity from the metal’s gold and
copper. WinSpall Software is used to carry out the simulation operations.
This is based on Fresnels equations of electromagnetic radiations. These
equations describe how light waves behave when they pass across an
interface between two mediums with distinct refractive indices. By
modifying the parameters such as the extinction coefficient, thickness,
and refractive index, different SPR curves may be produced. Additionally,
it offers a configuration for producing various curves for various incident
light wavelengths, and appropriate prisms may be chosen.

SPR became apparent when light was incident on a thin metal
layer via a prism with a sufficient refractive index. For incidence angles
greater than the critical angle, light experiences entire internal
reflection. However, due to evanescent waves, free electrons within the
metal vibrate, resulting in surface plasmons. At the plasmon resonance
angle, incident light is absorbed due to the phase matching condition
between the incident light and the surface plasmon at the metal
dielectric interface. The incident wave vector's in-plane component
needed to be matched. This criterion results from solving Maxwell's
equation for the boundary conditions, which states that the in-plane
component of the electric field has to be continuous across the interface.
The wave vectors, of the incident light in-plane of the interface (kx) and
the surface plasmon (ksp), are given by

1/2
k., =k,n,sind, and kg, = k{ Emés ] (1)

EmtEs
Where &m is the dielectric constant of the metal (m) and s is the
effective dielectric constant at the metal dielectric interface. For SPR
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absorption to occur, the light wave vector must equal the surface
plasmon wave vector, as provided by:

ke, =k, =k,n,sing,, 2

The most used method for excitation of surface plasmons is the
attenuated total internal reflection method or prism coupling method.
Kretschmann Raether configuration for the study of surface plasmons
were shown in the figure-1.

Normal

£

Incident

AT Reflected

beam

Metal

Evanescent field

Figure-1: SPR setup in the Kretschmann configuration

In this setup the samples composed of metallic films on a glass
substrate in air is attached to the glass prism. Light from below, at an
angle relative to the film's normal, strikes the metal film from the glass
side through prism. SPPs on the metal/air side may be triggered if the
specified momentum matching conditions are achieved.

3. Results and Discussion

Surface plasmon resonance reflection curves were generated for
an excitation wavelength of 500 nm. The thin metal planar films in the
nanometer range were used for the analysis of the creation of surface
plasmons theoretically. For gold films in the 50 nm thickness the
Winspall generated SPR curve is shown in the figure-2(a) and for copper
film is given in figure-2(c).
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Figure-2: (a) Simulated SPR response from gold thin film (b)
Simulated SPR response from copper thin film

Planar gold films in the nanometre range (50 nm) were excited
with radiations of 720 nm wavelength. The generations of surface
plasmons are detected by a sharp dip in the reflection curve in this angle
scanning method of SPR detection. For gold film the dip was at 43.5°. The
fullwidth at half maximum (FWHM) of the curve is 0.59. For thin copper
film in the nanometer range (40 nm) (figure-2 (c)), the reflection dip
shown in the curve is at 43.4°. The FWHM of this reflection dip is 0.96. It
is higher than gold film but almost similar to an ideal SPR curve.
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(2) sPR response in Gold (with Glucose)
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(b) SPR response in Copper with glucose
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Figure-3: (a) Simulated SPR response from gold thin film with
glucose (b) Simulated SPR response from copper thin film with
glucose

To understand the chemical sensitivity of these metal SPR active
structures, the simulation analysis was continued with glucose as the
chemically active substance. By providing the refractive index
corresponding to the glucose solution, the angle scanning process was
done so as to find the change in the SPR curve. A drastic shift was
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observed in the SPR curve of gold film, shown in the figure-3(a). The new
SPR angle was at 67.99, a shift of 24.4° was obtained for the gold metal
planar system with glucose solution. For copper metal planar system, the
presence of glucose shows a shift in the SPR curve with reflection angle
at 67.6°. A shift of 24.1° was obtained in the presence of glucose. Thus,
these two metal planar thin film systems are found to be highly sensitive
to the biochemical environment that can be determined via angle
scanning method of SPR detection.

4. Conclusion

By employing the simulation analysis using WinSpall software,
the SPR studies were conducted on metal planar thin films of gold and
copper in the nanometre range. The study continued for the biochemical
sensitivity of these materials by employing a glucose solution. A large
shiftin the reflection curve was obtained from the normal dip of gold and
copper films. This reflects the high sensitivity of these metals for the
glucose molecule. Thus, the angular scanning method of SPR detection is
areliable and highly sensitive pathway for biochemical sensing.
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Abstract

This paper explores properties of fuzzy chordalgraphs as initially
defined by John N. Moder- son and Premchand S. Nair. We examine
these graphs in comparison to chordal graphs within crisp graph
theory and fuzzy chordal graphs, providing illustrative counter
examples where appropriate.

Keywords:Fuzzy graph,fuzzy chordal graph,eccentricity

1 Introduction

Graphs are a widely used tool for modeling relationships,
where vertices rep- resent objects and edges denote connections
between them. When ambiguity exists in defining these objects or
their interconnections, a fuzzy graph model becomes useful. The
concept of fuzzy subsets, introduced by L.A. Zadeh [1]in 1965,
provided a foundation for managing uncertainty. Later, Rosen- feld
[5]formalized the fuzzy graph model in 1975, allowing Yeh and
Bang[6] to explore various connectivity concepts in fuzzy graphs,
such as vertex and edge connectivity, and to apply these models in
data clustering. Influential fig- ures like Bhutani, Moderson,
Vijayakumar, Sunitha, and Sunil Mathew further advanced fuzzy
graph connectivity concepts following Zadeh and Rosenfeld’s
pioneering work.

In crisp graph theory, chordal graphs hold significance due to
their treelike structure composed of complete graphs, which enables
some NP-hard problemsto be solved in polynomial time. A chordal
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graph is characterized as a simple graph where every cycle longer
than three has an additional edge, or “chord,” connecting two non-
consecutive vertices within the cycle.[2]

2 Preliminaries
2.1 Definition

[9, 8] Let G(V, E) be a graph with the pair of mappings o
: V->][0,1]and u : E = [0, 1] such that the condition u(x, y) <
o(x) Ao(y) for all (x,y) eE SV xV, then G(V, E, u, o) is called a
fuzzy graph.

2.2 Definition

[7, 8, 9] A Path P of length n is a sequence of distinct nodes xo,
X1, X2, ..., Xn such that y(xi-1,xi) >0, fori=1,2,...,n and the degree
of membership ofthe weakest arc is defined as its stfength. If xo =
xnand n 3 then P is called a cycle

2.3 Definition

[7, 8,9, 4] The strength of connectedness between two nodes u
and v is defined as the maximum of strengths of all paths between u and
v and is denoted by CONN-G(u, v).

2.4 Definition
[9] A chord (u, v) in a cycle of length greater than 3 of a fuzzy
graph G(V, E, u, o)is said to be a fuzzy strong chord if u(u, v)
S(u, v), where S(u, v) is the strength of connectedness between
the vertices u and v.A graph has fuzzy strong chord then it is fuzzy
chordal graph

3.Properties of Fuzzy Chordal Graphs
Theorem
[3, 9, 10] Every complete fuzzy graph is fuzzy chordal

Example
Let G be a complete fuzzy graph (see figure ) with four vertices a, b,
¢, d and(a, c) and (b, d) are fs-chord. soG is fuzzy chordal
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o(d)=.0.8 0(c).=0.9
d ci
e 0.8 T

[a" b))
o(a)="0.5 0.5 o(b)=0.6

Remark
The converse of above need not true.There exist fuzzy chordal

graph which isnot complete fuzzy graph

Example
o(d)}=.0.8 o(c).=0.9
id . C |
e _
0.
-,
i e _:
o(ey="0.7
0{3 0|5
4
I.-.--a- j :‘”b. :
o(a)="0.5 0.4 o(b)=0.6

Here this graph fuzzy chordal but not complete fuzzy graph.its
membershipvalue not exactly minimum of membership values of

vertices. .
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Theorem [3]
If G is chordal and connected, then

d(G) <r(G) < {%(“G{‘ + 1.

S

Proposition
If G is fuzzychordal and connected.Then

%dl’(-’) <r(G) < Hd:’(v'_l-l + 1.

Example
o(d)=.0.8 o(c).=0.9
id} c
- 0.2 R
0.
0}3 0|5
(a) o)
o(a)="0.5 0.4 o(b)=0.6

dr(a, b) = 0.4dr(c, b) = 0.4
dr(d, b) = 0.4
dr(d, c) = 0.2
dr(a,d) = 0.3
dr(a, c) = 0.4

eccentricity
e(a) =0.4
e(b) =0.4
e(c)=0.4
e(d)=0.4
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d(G) =0.4
r(G) =0.4
S0

%({':(vvl T 1 = 12

The inequality satisfied

4. Conclusion

In conclusion, this paper has presented an in-depth
exploration of fuzzy chordalgraphs, distinguishing them from crisp
chordal graphs by examining their unique properties and
connectivity structures. Through theoretical analysis and illustrative
examples, we demonstrated that while every complete fuzzy graph is
fuzzy chordal, the converse does not necessarily hold, underscoring
the nuances in the relationship between completeness and chordality
in fuzzy graph theory. The study of fuzzy strong chords, connectivity
strengths, and the specific conditions required for a graph to be fuzzy
chordal highlight the adaptability of these graphs in capturing
relationships marked by uncertainty. Applications of fuzzy chordal
graphs are particularly relevant in fields where ambiguous
connections arise, such as data clustering, network analysis, and
fields requiring flexible yet structured graph representations. These
findings contribute to a deeper understanding of fuzzy graph theory
and lay the ground-work for future research to further explore
complex fuzzy graph structures and potential practical
implementations. Future studies could investigate ex- tensions of
fuzzy chordal graph properties and their real-world applications,
potentially enhancing methodologies for managing uncertainty in
complex sys-tems.
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ABSTRACT

This study explores the impact of trade unions on employee satisfaction
at the Kerala State Road Transport Corporation (KSRTC) Sulthan Bathery
Depot. It highlights the critical role of trade unions in advocating for
workers' rights, improving working conditions, and addressing
grievances. The research employs a mixed-methods approach,
combining primary data from a survey of 92 employees with secondary
sources. The findings indicate a diverse range of opinions regarding the
effectiveness of unions, revealing that while many employees view
unions positively in terms of workload management and timely wage
payments, scepticism remains regarding their overall impact on job
satisfaction. A Chi-square analysis confirms a significant relationship
between trade union activities and employee satisfaction.
Recommendations include enhancing educational initiatives, fostering
better communication between unions and management, and
prioritizing the welfare of all employee categories. The study
underscores the importance of trade unions in promoting a supportive
work environment, emphasizing the need for continual adaptation to
meet the evolving needs of the workforce.

INTRODUCTION

Trade Unions in India have played a crucial role in settling
industrial disputes, representing both workers' and employers'
interests. Historically, the trade union movement began with the factory
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system in India, leading to the formation of the first unions by 1920. Key
unions include the All India Trade Union Congress (AITUC), Indian
National Trade Union Congress (INTUC), Hind Mazdoor Sabha (HMS),
and Bharatiya Mazdoor Sangh (BMS). These unions aim to secure better
wages, improve working conditions, protect workers' rights, and
maintain industrial peace. Kerala has a strong trade union presence,
particularly in the transport sector through the Kerala State Road
Transport Corporation (KSRTC), where unions have influenced labour-
management relations. Trade Unions not only protect workers' rights
but also contribute to employee satisfaction, which is essential for
enhancing productivity and overall organizational success.

The employment conditions of KSRTC (Kerala State Road
Transport Corporation) workers in Kerala are shaped by various factors,
including government policies, union activities, and operational
challenges. KSRTC employs workers in diverse roles such as drivers,
conductors, clerks, mechanics, station masters, and sweepers, each
critical to its operations. Employees are classified as permanent,
contract, or casual, with permanent employees enjoying better job
security and benefits, while contract and casual workers face job
insecurity and fewer benefits. KSRTC’s wage structure is based on roles
and seniority, but in recent years, financial difficulties have led to salary
delays, particularly affecting casual and contract workers. Long working
hours, especially for drivers and conductors, often extend beyond eight
hours without adequate rest, raising concerns about worker welfare.
Unions play a crucial role in advocating for better wages, job security,
and benefits like pensions, health insurance, and dearness allowance,
though disputes between unions and management frequently lead to
strikes and service disruptions. While permanent employees enjoy
pension benefits, financial instability has resulted in delayed pension
payments and irregular salaries.

Working conditions in depots and garages are often challenging,
particularly for maintenance staff, who face hazardous environments
and insufficient safety measures. Grievances related to wages, working
conditions, and delayed payments are common, with room for
improvement in grievance redressal processes. Ongoing financial
struggles, including delayed disbursal of salaries and arrears, have
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created uncertainty for employees, especially contract and casual
workers. The government has introduced reforms aimed at improving
KSRTC'’s financial viability through measures like voluntary retirement
schemes and operational restructuring, but these have been met with
both support and resistance from workers and unions. Overall, while
unions have been instrumental in advocating for workers’ rights,
financial challenges continue to impact job security, wages, and working
conditions, leaving many workers uncertain about their future in KSRTC.

Several studies highlight key aspects of employment satisfaction
in the context of public transportation organizations. Dr. K Saravana
(2016) focused on KSRTC passengers' satisfaction, pointing out that
factors like bus fares, timeliness, employee behavior, and service quality
outside Kerala affect overall satisfaction. Parvathy R Nair (2019)
examined absenteeism and its impact on work performance, suggesting
that management style changes could reduce absenteeism and improve
satisfaction. Lekshmy SN and Dr. P Devakumar (2017) explored job
satisfaction among female conductors in KSRTC, emphasizing the need
for organizational commitment to address turnover and improve
employee retention.

SIGNIFICANCE OF THE STUDY

This study examines the role of Trade Unions in employee
satisfaction at KSRTC's Sulthan Bathery Depot. It identifies programs and
policies that enhance worker satisfaction and provides a comprehensive
reference for future research on the relationship between unionism and
employees, addressing gaps in previous unidimensional studies.

OBJECTIVES OF THE STUDY

The objectives of the study are to examine the role of trade unions
in enhancing employee satisfaction and to identify the contributions
made by trade unions for the welfare of employees. Additionally, the
research aims to assess the effectiveness of union initiatives in
addressing worker grievances and improving working conditions. By
analyzing the interplay between trade union activities and employee
morale, this study seeks to provide insights into how unions can further
support and advocate for their members' needs and interests.
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METHODOLOGY

The methodological frame work of this study comprised both
primary data and secondary data. The primary data contains a field
survey with a pre- determined questionnaire. The data collected by
taking 92 households from the study area, and the questions are in the
line with the objectives of the study. The study also makes use of
secondary data. These data has been collected from various sources like
Journals, Medias, and Websites etc. The collected data are analysed and
depicted through various statistical tools like tables, diagrams,
percentage, and appropriate testing methods. For testing the hypothesis
here using Chi-square test.

RESULT AND DISCUSSION

The study on the satisfaction of workers at KSRTC Sulthan
Bathery Depot reveals insightful findings about the gender distribution,
educational background, job roles, membership tenure, and opinions on
the role of trade unions. Out of 92 respondents, 46.7% identified as
female and 53.3% as male, showing a slight predominance of male
participants in the sample. Educational attainment among the
respondents varied significantly, with 19.5% holding a diploma, 16.3%
being graduates, and 19.6% having pursued postgraduate studies. A
notable percentage had completed "Plus Two" (20.7%) and SSLC
(21.7%), showcasing a diverse range of educational backgrounds.

In terms of roles within the organization, clerks made up 13% of
the workforce, conductors 14%, drivers 9%, mechanics 13%, peons 9%,
station masters 12%, storekeepers 12%, superintendent officers 15%,
and sweepers 2.17%. Each category plays an essential role in the overall
functioning of the depot.

Membership in the trade union showed a broad range of tenure,
with 34% of respondents being members for less than one year, 32.6%
for less than five years, and 32.6% for more than five years. This
indicates a diverse range of union membership duration among the
workers. Regarding employment type, 17.39% of respondents were
casual labourers, 28.2% held contract positions, 32% were permanent
full-time employees, and 22% were permanent part-time employees.
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The survey also examined union membership fees, with 65.2% of
respondents indicating that their union required a membership fee,
while 34.8% reported no fee. When asked about the union's stance on
strikes, 55.4% believed that the union supports strikes, while 44.6%
disagreed, indicating a divided opinion among the workers.

Regarding trade union support for workers' interests, 55.4%
believed unions serve this purpose, while 44.6% disagreed. Satisfaction
with the role of unions in improving working conditions also showed
mixed results, with 30.4% of respondents either highly satisfied or
satisfied, while 13% expressed dissatisfaction. A substantial 21.7%
remained neutral, reflecting varying levels of engagement with union
activities.

Perceptions of the union's role in handling grievances also varied.
While 21.7% were highly satisfied, a significant portion (28.3%)
remained neutral, and 22.8% expressed satisfaction. Respondents were
divided on unions' role in ensuring timely wage payments, with 29.3%
satisfied, 14.1% highly satisfied, and a notable 18.5% highly dissatisfied.

The study also found mixed opinions on unions’ role in ensuring
gender justice, handling employee transfers, and disbursing dearness
allowances, with varying levels of agreement, disagreement, and
neutrality. Overall, the findings show a diverse range of opinions
regarding trade union effectiveness, with a majority viewing their efforts
positively while some workers remain skeptical.

THE ROLE OF TRADE UNIONS IN EMPLOYEE SATISFACTION

The relationship between trade unions and employee satisfaction
is a critical area of study, particularly within organizations like the Kerala
State Road Transport Corporation (KSRTC). This study aims to examine
this relationship and assess how trade unions contribute to the overall
satisfaction of their members. To guide this inquiry, a null hypothesis
(HO) was established: There is no significant relationship between the
statistical level and the role played by the trade union.

To evaluate the hypothesis, a Chi-square analysis was conducted,
focusing on various aspects of trade union activities that relate to
employee satisfaction. The findings from this analysis are presented in
the table below:
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Table 1
Trade union activities relate to employee satisfaction
Pearson's | Likelihood | DF P Number
Value Ratio Value | of Valid
Cases
Trade union in the | 136.737 113.692 45 | <.001 | 92
allotment of
workload
Trade union in 161.169 108.610 45 | <.001 | 92
improvement of
working
conditions
Trade unionin the | 171.674 144.243 45 | <.001 | 92
payment of wages
and salary on time
Trade union in 174.939 112.349 45 | <.001 | 92
grievances
handling

Source: Computed data

The Chi-square analysis provides significant insights into the role
of trade unions in enhancing employee satisfaction. First, the analysis
reveals a strong relationship between the trade union's involvement in
workload distribution and employee satisfaction, as indicated by a
Pearson's value of 136.737 and a p-value of less than 0.001. This
underscores the union’s crucial role in ensuring equitable allocation of
tasks among members. Additionally, the findings highlight a statistically
significant association between trade union initiatives aimed at
improving working conditions and employee satisfaction, demonstrated
by a Pearson's value of 161.169 and a similarly low p-value. The analysis
also shows a robust link between the timely payment of wages,
facilitated by the trade union, and overall employee satisfaction, with a
Pearson's value of 171.674. This emphasizes the importance of financial
reliability in fostering a content workplace. Finally, the results indicate
that the trade union’s effectiveness in handling grievances is vital for
employee satisfaction, supported by a Pearson's value of 174.939.
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Together, these findings illustrate that the various roles played by trade
unions significantly impact the overall satisfaction and well-being of
employees.

Based on the Chi-square analysis, the null hypothesis (HO) is
rejected, affirming that there is a significant relationship between the
statistical level and the role played by trade unions in enhancing
employee satisfaction within KSRTC. The data strongly emphasize the
importance of trade union activities in various dimensions of workers'
welfare and overall job satisfaction. As such, the role of trade unions is
not merely supportive but essential in promoting a more satisfied and
engaged workforce, which ultimately benefits the organization as a
whole.

CONCLUSION

The study on the role of trade unions in enhancing employee
satisfaction at the KSRTC Sulthan Bathery Depot underscores their
critical importance in advocating for workers' rights and improving
overall workplace conditions. The findings indicate a generally positive
perception of trade unions among employees, highlighting their
contributions to wage negotiations, grievance handling, and the
promotion of better working conditions. However, the presence of
skepticism among some workers points to the need for ongoing
improvements in union practices and communication strategies.

To enhance the efficacy of trade unions and further boost
employee satisfaction, several recommendations can be implemented.
First, trade unions should actively engage in educational initiatives that
inform workers about their rights, benefits, and the importance of union
membership. This can empower employees to voice their concerns and
participate more actively in union activities. Second, establishing
stronger communication channels between union representatives and
management can facilitate quicker resolutions to conflicts and
grievances. Joint committees can be formed to foster collaboration and
transparency in decision-making processes. Finally, unions must
prioritize the welfare of all employee categories, particularly casual and
contract workers, to ensure equitable treatment and support. By
advocating for comprehensive policies that address the needs of all
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workers, trade unions can enhance job security and satisfaction across
the board. In conclusion, while trade unions play a pivotal role in
improving employee satisfaction at KSRTC, continued efforts to evolve
and adapt to the workforce's changing needs are essential for fostering a
more engaged and satisfied employee base.
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Abstract

This project investigates Pell’s Equation and its generalization, the Pell-
like Equation, highlighting their roles in cryptography. These equations
form the basis for defining L-Groups, which are specialized
cryptographic groups used to develop secure protocols such as the Diffie-
Hellman key exchange and the ElGamal cryptosystem. By leveraging the
mathematical properties of L-Groups, these protocols enable two parties
to create a shared secret key or encrypt messages without directly
sharing sensitive data, relying instead on the difficulty of the discrete
logarithm problem for security. Through structured analysis, the project
demonstrates how these cryptographic applications protect data
confidentiality and integrity by translating complex mathematical
problems into practical security tools. The work illustrates the deep
connections between number theory and cryptography, showcasing
Pell's Equation as a valuable framework for building secure
communication protocols and encouraging further research in
mathematically grounded cryptographic methods.

Keywords: Pell-like equations, L-Groups, Diffie-Hellman Key Exchange,
Elgamal Cryptosystem

Introduction

This project explores Pell’'s Equation and its cryptographic
applications, highlighting its role as a fundamental problem in number
theory with significant uses in secure communications. Pell’s Equation,
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defined as X? — P.Y? = 1, where P is a square-free positive integer, has
intrigued mathematicians since antiquity, including through Bhaskara’s
solution to X2 — 61.Y?2 = 1 and further work by Wallis and Brouncker.
A broader form, the Pell-Like Equation X? — P.Y? = k (with k as any
integer), has extended these applications, contributing to cryptographic
methods that utilize the equation’s properties. The project is structured
into key sections: An introduction to Pell’s Equation and its properties; a
definition of L-Groups, cryptographic groups derived from Pell-like
equations; and finally, practical applications of LGroups in cryptography,
demonstrating how mathematical principles support secure key
exchanges and encryption.

Pell’s Equation

In number theory, a Diophantine equation is one for which integer
solutions are sought (or, sometimes,solutions in rational numbers).
Typically, the number of variables is greater than the number of
equations, allowing for the possibility of infinitely many solutions. The
task of finding these solutions can sometimes be very challenging. A very
famous quadratic Diophantine equation is Pell’s equation.

Definition
Let P be a positive integer which is not a perfect square. The
equation
x2-Py2=1 (D
is called Pell’s equation.

Definition

A Pell-like equation is a generalization of Pell’s equation, taking
the form;

x2-Py2=k (2)

where P is a positive integer that is not a perfect square and k is
an integer.
Note: Solutions to Pell’s equation can be found using continued fraction
expansion of VP.
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i

Theorem: If p, q is a positive solution of x2 - Py2=1, then «is a convergent

of the continued fraction expansion of VP.

Example
Let P=7,thenx?-7y2=1

Using the continued fraction expansion of V7,we find that x =
8,y = 3 satisfies the equation 82 — 7.3% =
Note:
The fundamental solution of the equation x2 - Py?2 = 1 to be its smallest
positive solution.

Theorem: Let x1, y1 be the fundamental solution of the equation x2 — Py?
= 1. Then every positive solution of the equation can be represented as
pair of integers (xn,yn), where x» and y» defined by
X, + ym/ﬁ = (x; + yl\/;)", n=123,..
Thus, every positive solution is generated from the powers of the
fundamental solution (x1, y1)

Example
For x2 - 35y%2 = 1, the fundamental solution is x = 6,y = 1. Using this, a
second solution is x2=71,y2= 12, which satisfies 712- 35 - 122=5041 -
5040 = 1.

A third positive solution is x3 = 846,y3 = 143, satisfying 8462 - 35 -
1432=1

L-Groups
Let P,q be odd primes and® = {{z,y) € -”35: rxt = Pyt =k F
where (k/P) =(k/q) = 1. We can define a binary operation on G as follows.

Since (k/q) = 1 we know there is a € Z such that a2 = k mod q. Thus, for

. N , wzb Py owtyz
(x),(zw) € G, we may define (- 1) - (2. w) = (7=, )

Then G is a group under this operation.
Note: The order of group G is

i P
|G g — (—)
Y
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Application of L-Groups
The Diffie-Hellman Key Exchange

Symmetric key cryptography relies on a shared secret key for
both encryption and decryption, posing a challenge in securely
distributing this key between communicating parties. The Diffie-Hellman
key exchange protocol addresses this issue by allowing two parties to
establish a shared secret key over an insecure channel without directly
sharing the key. This is achieved through the use of a public prime
number p and a base g, where each party selects a private key, computes
a public key, and exchanges these public keys. Both parties can then
compute the same shared secret key based on their private key and the
other party's public key. The security of this method is grounded in the
computational difficulty of the discrete logarithm problem, making it
infeasible for an attacker to derive the private keys from the exchanged
public information.
Note: Let G be an L-Group and g € G. Choose x € N and compute b = x-g.
Make g and b public. The discrete log problem is the problem of finding
X.

Example

Suppose that Alice and Bob want to communicate securely using
a symmetric key cryptosystem. To implement the Diffie-Hellman Key
exchange they do the following:
1. Initialization

Publicly agree on a large prime number g and a generator g of the
multiplicative group Z*; of integers modulo q.
2. Key generation

Alice generates a private key x (a random integer such that 1 <x <
p-2)
Bob generates a private key y (a random integer such that 1 <y < p-2)
3. Compute public values

Alice computes her public value, u=g* mod g,Bob computes his
public value, v=¢g mod q
4. Exchange public values

Alice sends her public values u to Bob, Bob sends his public values
v to Alice.
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5. Compute shared secret
Alice computes the shared secret Ka=v* mod g,Bob computes the
shared secret Kr=w’ mod q.

Example
Letq =23,9=5
Choose x=6 and y=15
Alice’s public value u,

u = g*modq

= 5%mod 23 =8

Bob’s public value v,

u = g’mod q

=5 mod 23 = 19

Alice sends u=8 to Bob and Bob sends v=19 to Alice.
K, = v¥mod q

=19 mod 23 =2
K, = uYmod q
= 8%>mod 23 =2

Now, both Alice and Bob share the secret value K=K.=K»=2, which
they can use for further secure communication.

Using L-Group:
We will now implement the Diffie-Hellman key exchange protocol
in L-Groups.
1. They agree on a public L-Group, G and g € G.
2. Alice and Bob choose random natural numbers x and y (respectively)
and compute
u=x-g,v=y-g (respectively).
3. Alice publicly sends u to Bob and Bob publicly sends v to Alice.
4. Alice then computes Kq = x - vand Bob computes Kr=y - u.

Example
LetP=3,q=7,andk=1C = {(x,y) € Z5 : 2* — 31" = 1}with the
binary operation defined as:
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. xrz 4+ dyw rw 4 yz
(z,y) - (z.w) = ( . )

L1 i1

where a is such that 2= 1 mod 7.
step 1: Alice and Bob agree on the public group
G ={(1,0),(6,0),(21),(51),(0,3),(0,4),(2,6),(5,6)}
and the element g = (2,1).
step 2: Alice chooses x = 4 and computes: u=4-(2,1)
Let’s compute u:

(2,1)-(2,1) (

2-2+3-1-1 E-I-I—E-l) (-H—L!E—I—E)
| ' l 1

7,.4) = H] l] mod 7
(

=
)-2+3-4-10-1+4-2 0+12 0438
0, 1

(12.8) mod 7
5

-; 5-1+1-2 10+3 542
(9, ( ‘1)(I'I>

=(13.7)=(6.0) mod?7

So, u = (6,0).

Bob chooses y = 5 and computes: y=5 - (2,1)

Let’s compute v:
(211) : (211) = (014)
(0,4)-(21)=(51)
(5,1)-(2,1) = (6,0)

(fi-?+3-ﬂ-l G:140-2

G,0)-(2,1) = .
(6,0)-(2,1) 1 1

) (12.6) = (5.6) mod 7

So,v=(5,6).
step 3: Alice sends u = (6,0) to Bob and Bob sends v = (5,6) to Alice.
step 4: Alice computes:

Ka=4 - (5,6) Let's compute Ka:

(5.6) - (5,6) = (5-5 blr'i-'lfi-Ei. -6 : {}-5) - (25 |] 1{1813[} |I 3[])

= (133,60} = (0,4} (mod 7)

o ey (O 43-4-6 0-644-5% S04+ T2 0+ 20
(0,4)-(5,6) = ( 1 . 1 ) = ( T )

= (72,200 = (2,6) (mod 7)
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P 2:5+3-6-6 2-6+6-5 10 + 108 12 + 30
(2,6) - (5,6) :

| 1 I ' 1

= (118.42) = (6,0} (mod T)
Thus, Ka= (6,0).
Bob computes:
Kp=15-(6,0) Let’s compute Kp:

B T.0.0 6.0-0.6 W 00
(G, 006, 0] (h b II .III ]I ﬁ) (Iﬁ] " J [36.0) = (1,0) (mod T)

A

) I 1oG6+3.0-0 1-0+0-6 G40 0410 T,
(1, 0)-(6,0] I I . J ( . [6,0)=(6,0] (mod7)

\ I I I
Therefore, both Alice and Bob compute the same shared secret key:
Ko=Kp= (6,0)

ElGamal Cryptosystem

ElGamal cryptosystem is a public-key cryptosystem named after
its inventor, Taher ElGamal.

The security of an ElGamal system relies on the computational
infeasibility of the discrete log problem.

Algorithm:
1. Key generation: Bob uses the following steps to create his public and
private key.
(a) Selectalarge prime number q.
(b) Select a generator g of the multiplicative group Z*; of integers
modulo q.
(c) Select a private key x,a random integer such that1 <x<p - 2.
(d) Compute b=g*mod gq.
(e) The public key is (q,g,b)-
Bob encrypts a message m for Alice which Alice decrypts.
2. Encryption: Bob should do the following.
(@) Obtain Alice’s public key (g,9,b).
(b) Represent the plaintext message m as an integer such that 0 <
m < p.
(c) Selectarandom integer rsuchthatl<r<p-2.
(d) Compute y=grmod q.
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(e) Compute e=m - b mod q.
(f) The ciphertext is the pair C=(y,e).
3. Decryption: To recover plaintext m from C, Alice should do the
following.
(a) Obtain the shared secret d, d=y*mod q.
(b) Compute the modular inverse of d,denoted as d-1.
(c) Recover the plaintext message m, m =e - d-'mod q.

Example
Let qg=23, g=5 key generation: choose private key x=6
compute, b=gx modgq
=56 mod 23=8

public key is (g, g, b) = (23,5,8).
private key is x=6.
Encryption: Let m=15, choose r=3

y=g~ modgq
=53mod 23=10
e=m-br

=15-83mod 23=21

Ciphertextis (y,e) = (10,21)
Decryption: Shared secret d,d = y* mod q

= 10°mod 23 =6

d1=6"1mod 23

Using the extended Euclidean algorithm,

6 1mod 23 = 4
SO, m=e-d1=21-4 mod 23=15
The decrypted plaintext m=15 matches the original plaintext.

Using L-Group:

We will now implement the ElGamal Cryptosystem protocol in L-
Groups. Suppose that Alice wishes to receive a secret message from Bob.
She must first create a public key so that Bob can encrypt a message for
her:

1. She chooses an L-Group, say G, g € G, and a random x € N.
2. She then computes b = g*.
3. Her public key is (g,b,G).
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4. She also needs to create a private key to be able to decrypt the
ciphertext after recieving it. Let x be Alice’s private key.

Let m be the message Bob wants to send to Alice. We assume that,
through a prescribed standard protocol, m has been converted, by Bob,
into
M € G. We call this embedding m in the group, G.

Bob uses Alice’s public key to encrypt M as follows:
1. Bob chooses arandom r € N.

2. Bob computes, in Gy =g5,s=>b",and thene=5-m.
3. Bob’s encrypted message is the pair (y,e).

4. Bob sends (y,e) to Alice.

To decrypt (y,e), Alice does the following:

1. She computes d=y*and thenC=d1-e.

2. She then unembeds C from G to get M.

Example
Let P = 5 ¢q = 11, and k = 1, the group G is defined as:
G ={(z.y) € I, : a* - 5y* = 1}

and its elements are
G =1{(1,0),(10,0),(2,4),(9,4),(45),(7,5),(4,6),(7,6),(2,7),(9,7)}
The operation on G is defined as: (xy) - (zw) = (xz + Sywxw + yz)

Key Generation: Alice chooses g = (1,0) and a random private key x = 3.
Alice computes b = gx=(1,0)3=(1,0).

Alice’s public key is (g,b,G) = ((1,0),(1,0),G). Alice’s private key is x = 3.
Encryption: Bob wants to send the message m = (2,4).

Bob chooses a random r = 2.

Bob computes y = gr=(1,0)2=(1,0).

Bob computes s = b= (1,0)%2= (1,0).

Bob computese=s-m=(1,0) - (2,4) = (2,4).

Bob’s encrypted message is (y,e) = ((1,0),(2,4).

Decryption: Alice receives (y,e) = ((1,0),(2,4)).

Alice computes d = y*=(1,0)3= (1,0).

The inverse of d = (1,0) is d-1 = (1,0).

Alice computes C=d1-e=(1,0)-(2,4) = (2,4).

Alice retrieves the original message (2,4).
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Conclusion

This project on Pell's Equation and its applications in
cryptography provides a link between mathematical exploration and
practical implications. In the context of cryptography, Pell’'s Equation
emerges as a powerful tool for ensuring the confidentiality, integrity, and
authenticity of transmitted information. By understanding the principles
of Pell's Equation and quadratic irrationalities, cryptographic systems
can be fortified to withstand adversarial threats and safeguard sensitive
data. This project reveals the importance of mathematics in Designing
Secure Communication Protocols. Overall, This Project Serves As A
Valuable resource for individuals seeking to deepen their understanding
of Pell’s Equation and its implications in cryptography. By bridging the
gap between theoretical concepts in number theory and practical
applications in cryptography, this project offers a new perspective on the
intricate relation between mathematics and information security.
Through its exploration of Pell’s Equation and cryptographic principles,
this project paves the way for further research and innovation in the field
of secure communication systems.
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Abstract

Online banking, or internet banking, is an electronic payment system
that allows customers to perform financial transactions through their
financial institution. This study investigates the dimensions and
attributes that determine online banking service quality, emphasizing
that the success of these services depends on customer awareness,
acceptance, and satisfaction. A quality measurement framework is
proposed to suggest enhancements in online banking service delivery.
The research highlights that customer satisfaction is influenced by
factors such as user interface design, security measures, customer
support responsiveness, and feature availability, including mobile
banking and electronic bill payment. The evolution of banking
technology in India has led to significant advancements, including online
deposits and digital account transfers, making banking processes faster
and more convenient. Given the shift towards digital banking, this study
aims to provide insights into customer satisfaction levels and identify
areas for improvement in online banking services, ultimately
contributing to a more effective and competitive banking landscape.

Introduction

Online banking, also referred to as internet banking, web banking,
or home banking, enables customers to conduct a variety of financial
transactions via a secure electronic platform provided by banks or
financial institutions. This study aims to explore the dimensions and
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attributes influencing the quality of online banking services. The
effectiveness of these services is closely tied to customers' awareness
and acceptance, as well as their overall satisfaction with the online
banking experience.

The primary objective of online banking systems is to automate
banking transactions, offering customers faster and more efficient
service. Typical transactions conducted through online banking include
checking account balances, reviewing recent transactions, making
electronic bill payments, and transferring funds between accounts.
Factors such as user interface design, security protocols, customer
support responsiveness, and features like mobile banking significantly
impact customer satisfaction. As online banking continues to grow in
popularity, understanding these dimensions is essential for banks to
enhance service delivery and meet the evolving expectations of their
customers.

The advancement of technology has transformed the banking
sector in India, introducing features such as online deposits, e-bill
payments, digital account transfers, and mobile wallet usage. This study
will further assist customers in understanding their satisfaction levels
with digital banking services, ultimately contributing to improved
service quality and customer retention.

Scope of the Study

The scope of this study encompasses an in-depth exploration of
online banking, particularly focusing on its influence on customer
satisfaction. In the modern technological era, daily tasks have been
significantly streamlined, with banking being a prime example of this
digital transformation. The advent of online banking has revolutionized
how customers interact with financial institutions, allowing them to
conduct various transactions—from account openings to fund
transfers—without the need for physical visits to bank branches. This
digital shift has not only enhanced the efficiency of banking operations
but has also reduced the inconvenience of long waiting times, fostering a
more user-friendly experience.

Furthermore, the study seeks to analyze the factors contributing
to customer satisfaction, including usability, security features, and
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customer support responsiveness. By understanding these elements,
banks can refine their service offerings to attract a larger customer base.
The competitive landscape of the banking industry has intensified as
institutions strive to provide superior online services to retain existing
customers and draw in new ones. Overall, this research aims to provide
valuable insights that can help banks improve their online service
quality, ultimately enhancing customer satisfaction and loyalty in a
rapidly evolving digital banking environment.

Research Problem

As Indian banking customers increasingly transition to online
banking, driven by factors such as demonetization and advancements in
technology, understanding customer satisfaction has become critical in
this competitive landscape. E-banking was introduced to enhance
service delivery, allowing for 24 /7 access to financial services. However,
while traditional banking relies on personal relationships to foster
customer loyalty, online banking must focus on delivering high-quality
services in terms of speed, security, and convenience.

With no guarantee that current service levels will meet future
demands, banks must continuously improve their offerings. This study
emphasizes the necessity of utilizing customer satisfaction as a metric
for evaluating and enhancing service quality. By understanding the
unique relationship between banks and their customers, this research
aims to identify the key factors influencing satisfaction and provide
actionable insights for better service delivery.

Objectives
¢ To find out the factors influencing online banking services.
e To study the problems faced by online banking service.

Methodology

This study employs a mixed-methods approach, utilizing both
primary and secondary data to comprehensively analyze online banking
and customer satisfaction. Primary data was collected through
structured interviews with 70 respondents from Kannadi Grama
Panchayat in Palakkad District, ensuring a representative sample of the
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local population. The interview schedule was designed to capture
various dimensions of online banking service quality, including user
experience, satisfaction levels, and specific challenges faced by
customers.

In addition to primary data, secondary data was gathered from
diverse sources, including books, journals, magazines, websites, and
newspapers, to provide a broader context and support the research
findings. This dual approach enhances the reliability and validity of the
study. The collected data was systematically analyzed, and visual
representations such as tables, percentages, graphs, and pie diagrams
were created to illustrate key trends and insights. This methodology
enables a thorough examination of the factors influencing customer
satisfaction in online banking.

Reviews

e RakeshHM & Ramya T ] (2021): In their research titled "A Study on
Factors Influencing Consumer Adoption of Internet Banking in India,"
the authors explore the critical factors affecting the adoption of
internet banking. They emphasize that marketing experts should
highlight the benefits of online banking services to enhance consumer
awareness and attract more users.

¢ Jyothna Sharma, Jagdeep Singh, and Anandeep Singh (2020): This
study, “Impact of E-Banking Service Quality on Customer Satisfaction,”
investigates the relationship between the quality of e-banking
services and customer satisfaction. Using random sampling, the
authors found that factors such as responsiveness, security, and
effective communication significantly influence customer satisfaction
in e-banking.

e Amruth Raj Nippatlapalli (2020): In "A Study on Customer
Satisfaction of Commercial Banks: Case Study on State Bank of India,"
the paper defines customer satisfaction as a measure of how well
banking services meet or exceed expectations. This study highlights
the importance of understanding customer experiences to enhance
satisfaction in the banking sector.

e Liuand Li (2020): Their research examines how timely and effective

customer support significantly impacts satisfaction levels in online
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banking. They provide insights into differences in satisfaction levels
between public and private banks, shedding light on service quality
factors crucial for enhancing customer experiences.

e AM. Banu N. S. Mohamed et al. (2019): This paper identifies key
factors influencing customer satisfaction with online banking,
including customer awareness, security concerns, and the usability of
online platforms. The study underscores the importance of addressing
these factors to improve customer experiences and satisfaction levels.

These reviews collectively contribute to understanding the
dynamics of online banking and customer satisfaction, offering insights
into factors influencing adoption and service quality.

Results and Discussions
Factors Influencing Online Banking Services.

The survey aims to gather insights on awareness and usage of e-
banking services among customers. Participants are asked to indicate
their familiarity with various services, including internet banking,
mobile banking, credit cards, and debit cards. Additionally, the survey
inquires about preferred online banking activities, such as transferring
funds, making online purchases, or regularly checking bank statements.
Respondents will also specify their mode of access, whether through a
computer, mobile device, or other sources. A key question addresses the
convenience of accessing online banking services anytime and
anywhere, along with satisfaction regarding service charges imposed by
banks. Finally, the survey seeks to identify the most influential factors
driving users to online banking, such as availability, ease of use, and
security.

The survey results indicate varying levels of awareness and
preferences regarding e-banking services among respondents. Mobile
banking was the most recognized service, with 42.9% awareness,
followed by multiple choice options (21.4%) and internet banking
(17.1%). In contrast, awareness of credit cards (5.7%) and debit cards
(12.9%) was notably lower. When it comes to preferences for e-banking
usage, online payments led with 37.1%, while transfer funds online and
multiple choice options were also popular, accounting for 22.9% and
28.6%, respectively.
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A significant majority (97.1%) preferred mobile devices for
internet banking, emphasizing the trend toward mobile banking apps.
Additionally, 94.3% of respondents felt they could access online banking
services anytime and anywhere, highlighting its convenience. Most
respondents (72.9%) expressed satisfaction with the service charges for
online banking, although perceptions of fairness varied. Finally, ease of
use (52.9%) emerged as the primary factor influencing the adoption of
online banking, followed by all-time availability (38.6%).

Problems Faced By Online Banking Service.

The survey addresses key aspects of user experience with online
banking services, focusing on various factors that influence customer
satisfaction and security. Respondents are asked whether banks collect
personal information carefully, with a simple yes or no option. The
effectiveness of transaction notifications is assessed through a range of
agreement levels, from "strongly agree" to "strongly disagree."
Additionally, participants evaluate the user-friendliness of online
banking services, again using a scale of agreement. The clarity of
language and content on bank websites is also gauged, with a
straightforward yes or no question. Respondents are queried on whether
bank websites provide comprehensive details about products and
services, as well as their experiences during net banking registration.
Finally, the survey explores specific problems users encounter while
using online banking, including time delays in fund transfers,
accessibility for those with limited education, and issues related to slow
system performance.

The survey shows a high level of satisfaction among online
banking users, with 98.6% trusting that personal information is handled
carefully, 95.7% finding the website language clear, and 95.7% satisfied
with available features. Additionally, 62.9% agreed and 18.6% strongly
agreed that the service is user-friendly, and most respondents were
content with transaction notifications, though 17.1% were neutral.
While 51.4% faced registration difficulties, issues with fund transfer
delays (25.7%), slow system speed (27.1%), and usability challenges for
non-educated users (14.3%) were noted. Addressing these challenges
could enhance accessibility and user experience for all banking
customers.
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The survey results indicate strong satisfaction with online
banking, as 95.7% of respondents reported contentment with the
available features and services. This high level of satisfaction suggests
that the bank’s offerings align well with customer needs and
expectations. Additionally, 67.1% of respondents expressed overall
satisfaction with their online banking experience, reflecting positive
engagement and usability. However, while most are satisfied, this leaves
room for further improvement to address the needs of the remaining
32.9% who may have mixed or less favorable experiences. Enhancing
areas like ease of use and accessibility could help further boost user
satisfaction across all demographics.

Conclusion

This research report reveals that most bank customers are aware
of online banking services, but there is still a need for increased customer
education on new technologies and service offerings. Strengthening
customer interactions and creating a welcoming atmosphere could help
retain current customers and attract new ones, contributing to the
growth of Indian and global banks. The study highlights five critical
factors—ease of use, usefulness, self-efficacy, trustworthiness, and
prompt service—that influence the adoption of internet banking, with
demographic factors like age, gender, education, and occupation playing
significant roles in Kerala. Service quality dimensions, including
reliability, responsiveness, efficiency, security, and website design,
strongly correlate with customer satisfaction, which in turn supports
customer loyalty. Popular internet banking applications include mobile
recharges, balance checks, bill payments, and fund transfers. These
findings underscore the need for ongoing improvements in service
quality and customer education to enhance the online banking
experience.
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Abstract

In this work lanthanide modified TiO2-MCM-41 materials have been
synthesized by simple sol- gel method. The resultant materials were well
characterized by powder X-ray diffraction (XRD), FT-IR spectroscopy,
BET analysis, and Transmission Electron Microscopy (TEM). X-ray
diffraction analysis indicates that the synthesized materials consist of
anatase phase TiO2. When Ti-MCM-41 was modified by europium,
terbium, lanthanum ions there occurs a reduction in crystallinity and
crystallite size of anatase TiO2. The FT-IR spectra TiO2-MCM-41 showed
the presence of Ti-OH, Ti-O-Si and Ti-O bonds. With the addition of
lanthanide species several vibrations of TiO2-MCM-41 have been
suppressed. The BET analysis gives information about the surface area
and pore size distribution of the materials. The surface area of the TiO2-
MCM-41 has been reduced after incorporation with lanthanide species
and is prominent in Tb-TiO2- MCM-41. The morphology of the materials
was clearly investigated using TEM analysis. This study will be helpful
for understanding the effect of lanthanide ions on the textural properties
of the Ti02-MCM 41 nanomaterials.

Keywords: Mesoporous materials, Ti- MCM 41, Lanthanide, sol-gel
method, textural properties.
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1. Introduction

Periodic mesoprous materials are novel materials possess high
surface areas, large uniform pore sizes and large pore volumes. These
properties make mesoporous materials as attractive candidates for
adsorption [1], catalysis [2], drug delivery [3], to fuel cells [4] and
sensors [5]. A big advantage of mesoporous materials is that the large
mesopores allow for effective transport of reactant and product
molecules to and from the active sites, thus modifying diffusion problems
that are widely prevalent in microporous materials. Also, the large
surface area facilitates the high dispersion of catalytically active sites. In
recent years, periodic mesoporous materials have been employed as
supports for dispersing photocatalyst materials [6]. These catalysts have
been used for photocatalytic degradation of organics, dyes, polluting
gases, and splitting of water. Mesoporous materials offer greater
flexibility for incorporation of a larger number of photoactive sites. The
mesoporous material can be used to limit the size of semiconductors and
thus due to quantum confinement effects, the conduction band edge is
shifted to more negative values, resulting in a greater thermodynamic
potential for the photogenerated electrons for the reduction reaction to
produce hydrogen, provide additional pathways for migration of
electrons and thus facilitate charge-carrier separation, provide
enhanced stability towards photocorrosion. Due to the above mentioned
attractive features, mesoporous supports have been employed as
catalysts for various applications.

The confinement of TiO2z crystallites on the silica support
promises minimized agglomeration into bulk species and may permit the
manipulation of the intrinsic band structure of TiOz by shifting the flat
band potential in order to achieve greater reduction potentials than bare
TiO2. Lanthanide-containing porous materials have found many
applications in various fields. Zhang et al [7] have reported the
preparation of lanthanum, gadolinium, and ytterbium doped
mesoporous TiOz with a series of dopant concentration via sol-gel
method without structure-directing agent. Lanthanum-doped
mesoporous TiOz act as benzene adsorbents [8]. Incorporation of
lanthanide ions into a TiO2 matrix could provide active sites to
concentrate an organic pollutant at the semiconductor surface.
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Moreover, the incorporation of a doping metal into a mesoporous
TiO2 framework can provide more active sites on the surface of the inside
channel, and increase acidity, leading to different physico-chemical
properties as well as improved catalytic behavior.

Lanthanide-containing porous materials have found many
applications in various fields. Lanthanum-doped mesoporous TiO:z act as
benzene adsorbents and this property depends on two important
factors, the doping content and adsorption temperature, on the
absorptivity of benzene were investigated [8]. Incorporation of
lanthanide ions into a TiO2 matrix could provide active sites to
concentrate an organic pollutant at the semiconductor surface.
Moreover, the incorporation of a doping metal into a mesoporous
TiO2 framework can provide more active sites on the surface of the inside
channel, and increase acidity, leading to different physico-chemical
properties as well as improved catalytic behavior. There are few existing
reports, however, focus on surface area effects only, and none to the best
of our knowledge have investigated the role of varying lanthanide
species on the textural properties of sol -gel derived TiO2- MCM 41.

Here we report a simple method for the preparation of lanthanide
species such as lanthanum, terbium and europium modified TiO2- MCM
41 material through sol- gel synthesis. The physicochemical properties
of the synthesized materials were investigated by powder X-ray
diffraction, nitrogen physisorption analysis, transmission electron
microscopy, UV-Vis diffuse reflectance spectroscopy, and Fourier
transform infrared spectroscopy.

2. Materials methods
2.1 Chemicals

Cetyl trimethyl ammonium bromide (CTAB) (Labochemie),
Titanium isopropoxide (Aldrich 98 %), Tetra ethyl ortho silicate (TEOS)
(Aldrich), Aqueous ammonia(Nice chemicals),, Isopropyl alcohol, (Nice
chemicals), Distilled water.

2.2 Preparation of Ti-MCM 41

0.75 g of CTAB was added to 15 MI deionised water under
vigorous stirring. After CTAB was completely dispersed, 17.5 mL
aqueous NHs3 was poured into the clear solution. 22.8 mL of isopropyl
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alcohol was added to the surfactant solution under vigorous stirring 30
minutes followed by the addition of 3 mL TEOS and stirring continued
for further 10 minutes. The resultant mixture was further treated with 2
ml of titanium isopropoxide and stirred for 24 hours with 300 rpm. The
resulting gel was kept for drying at room temperature. Followed by
filtration and drying at room temperature calcination was done at 5500C
in a static air environment. The obtained sample was labeled as Ti-
MCM41

2.3 Preparation of lanthanide modified Ti-MCM-41

0.75 g of CTAB was added to 15 mL deionized water under
vigorous stirring. After CTAB was completely dispersed, 17.5 mL
aqueous NHs3 was poured into the clear solution. 22.8 mL of isopropyl
alcohol was added to the surfactant solution under vigorous stirring.
After stirring for 30 minutes, 3 mLTEOS was added and stirring
continued for further 10 minutes and added 2 mL of titanium
isopropoxide solution to the resulting mixture. For the preparation of
lanthanide modified Ti-MCM-41 0.03 g of Lanthanum (lll) nitrate hexa
hydrate, Europium (lll) nitrate pentahydrate and Terbium (IlI) nitrate
pentahydrate were used as the precursor for lanthanide species. After
the addition of lanthanides the stirring was adjusted to 300-600 rpm for
for 24 hours. The resulting gel was kept for drying at room temperature.
Calcination was done at 5500C in a static air environment. The obtained
samples were labeled as Eu-Ti-MCM-41, Ln-Ti-MCM-41 and Tb-Ti-MCM-
41respectively.

2.4 Characterization

The XRD measurements were performed at room temperature
using a Rigaku Ultima IV X-ray diffractometer with Cu Ka radiation. The
diffractometer was operated at 40 kV, and 44 mA, scanned with a step
size of 0.02°, and a count time of 1°/min in the range of 20 angle 10 to
80. The FT-IR analysis were carried out using a Bruker ALPHA
instrument with ATR Pt diamond holder and the spectra were acquired
in the range 4000 cm-! to 500 cm-! with a resolution of 4 cm1.
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The TEM images were recorded on a HRTEM Jeol/JEM 2100
instrument operating at 200 kV. Prior to TEM analysis, the sample was
dispersed in ethanol and the suspension was sonicated for 1hour. For
each material, one drop of suspension was placed on a copper grid
coated with carbon film, and allowed to dry overnight. The textural
properties, such as surface area and pore size distribution of the
materials were analyzed by using N2 physisorption measurements. After
the samples are dried overnight at 70 °C and degas at 200 °C for at least
1 hour, N2 isotherms are obtained at -196 °C using a BELSORP-max
surface area and pore size analyzer. The surface areas of the synthesized
materials were calculated by using the Brunauer-Emmett-Teller (BET)
equation within a relative pressure range (P/Po) of 0.05-0.30. The pore
volume was determined from the amount of N2 adsorbed at the highest
relative pressure of P/PO = 0.99. The pore diameter and pore size
distribution plots are defined by applying the Barrett-Joyner-Halenda
(BJH) model to the desorption isotherm. The UV-Vis diffuse spectra were
recorded by a JascoV-550 UV-Visible spectrophotometer with Jasco

model ISV 469 reflection accessory

3. Results and discussion
3.1 Powder XRD analysis

The XRD pattern of selected materials Ln-Ti-MCM41, Tb-Ti-
MCM41 and Ti-MCM41 are shown in Fig 1. The X-Ray diffraction analysis
indicates that the materials exhibit diffraction patterns of amorphous
SiO2 consists of small amount of TiOz anatase phase. The peak around 25°
is due to the presence of d1o1 plane of anatase TiOz. The intensity of the
dio1 plane was reduced after the modification with lanthanides. This may
be due to the lanthanide species blocking the crystal growth of TiO2
anatase. The peak corresponding to lanthanides are not observed in the
XRD pattern, which may be due to the high dispersion of lanthanide ions
during sol - gel process.
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Fig. 1. XRD patterns of Ln-Ti MCM 41, Tbh-Ti-MCM 41 and
Ti-MCM 41

3.2 FT-IR Analysis

In order to acquire information about the different functional
groups, vibrational bands of the materials, we characterized the
materials using FT-IR analysis. Fig. 2 showed the FT-IR spectra of Ti-
MCM41, Ln-Ti-MCM-41, Eu-Ti-MCM-41and Tb-Ti-MCM41.

THMCM41

Th -Ti-MCM 41

- Ln-Ti-MCM41

Eu-Ti-M CM 41

Transmittance
1 1

4000 3500 3000 2500 2000 1500 1000 500

Wave number cm™’

Fig.2 FT-IR spectra of Ti-MCM41, Ln-Ti-MCM-41 , Eu-Ti-MCM-
41and Tb-Ti-MCM41
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FT-IR spectra of Ti-MCM-41 were shown in the inset of Fig. 2
exhibit a peak at 3450 cm! corresponding to the presence of -OH group.
A small peak at 1623 cm! shows the presence of Ti-OH bond [9].
Indefinable peaks for Ti-MCM41 within the fingerprint region of the FT-
IR spectra there exists a highly intense peak for Ti-MCM41 at 1086 cm-!
together with another peak at 483 cm-! which indicates the presence of
Ti-O-Si bond [10]. The band covered at the range of 957 to 905 cm! in
the spectrum of Ti-MCM-41 can be ascribed to the stretching vibrations
of Ti-0O-Si.

Upon modification with lanthanide ions the band at 3450 cm-!
broadens. The OH- ions in the Ti-MCM-41 is partially removed by the
lanthanide ions. As the amount of OH- ions is decreased the intensity of

the peak also reduced.

3.3. Nitrogen physisorption studies

Nitrogen physisorption studies were carried out to investigate
the surface areas and nature of porosities of the Ti-MCM41 and
lanthanide modified Ti-MCM41. The textural properties, including
specific surface area, pore volume, and average pore diameter obtained

from nitrogen adsorption-desorption analysis, are shown in Table 1.

Table 1: Textural properties of Ti-MCM41, LnTi-MCM-41, TbTi-
MCM-41, EuTi-MCM-41

Materials SBET Pore volume Average pore
(m2g1) (cm3g1) diameter
(nm)
Ti-MCM-41 385 0.35 3.65
Ln-Ti-MCM-41 317 0.28 3.54
Eu-Ti-MCM-41 319 0.29 3.61
Tb-Ti-MCM-41 304 0.27 3.62
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Fig.3 N2 Adsorption isotherms (A) and Pore size Pore size
distribution (B) of Ti-MCM41, Ln-Ti-MCM-41, Eu-Ti-MCM-41, Tb-
Ti-MCM-4

The nitrogen adsorption isotherms and the pore size distribution
profiles of Ti-MCM41, Ln -Ti-MCM-41, Eu-Ti-MCM-41, Tb-Ti-MCM-41 are
shown in Fig.3. The isotherm of Ti-MCM-41 exhibit a typical type IV
behaviour with an H4-type hysteresis loop (Fig. 3), which is typical for
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mesoporous materials with two-dimensional hexagonal structures [11].
The N2 uptake at low relative pressure (P/PO< 0.1) for all samples
indicates the existence of micropores. The Ti-MCM-41 having the surface
area 385 cm-! showing an average pore diameter of 3.65 nm and pore
volume 0.35cm3g1 which is shown in Table 1.

The lanthanide modified materials also exhibit a type IV behavior
with an H4 type hysteresis loop. The pore volume and average pore
diameter of the species is given in the Table 1. This study indicates that
upon modification with the lanthanide ions the surface area of the Ti-
MCM-41 has been reduced and is more prominent in Tb-Ti-MCM-41with
surface area 304 m2/g.

3.4 Transmission Electron Microscopic (TEM)

To investigate the internal microscopic structures of the sample,
transmission electron microscope analysis were conducted. TEM
provides various morphological aspects of mesoporous materials. Fig.4,
Fig. 5 and Fig.6 displays various internal structures resulted from
parallel and perpendicular penetration of electron beam in the
hexagonally arrange channels of mesoporous silicate structures of Ti-
MCM-41, EuTi-MCM41 and LnTi-MCM-41.

Fig .4. TEM images of Ti-MCM41
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Fig. 5 TEM images of Eu-Ti-MCM41

Fig. 6 TEM images of Ln-Ti-MCM41
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Conclusion

The Ti-MCM-41 and lanthanide modified Ti-MCM-41 materials
were successfully synthesized in by sol-gel method. Different
characterization techniques such as XRD, FT-IR, BET, and TEM has been
done for each samples and the effect of the lanthanides on Ti-MCM-41
has been studied. X-ray diffraction analysis indicates that the
synthesized materials consist of anatase phase TiO2. When the Ti-MCM-
41 was modified by the lanthanide ions like europium, terbium,
lanthanum there occurs a reduction in crystallinity and crystallite size of
anatase TiOz. In the FT-IR spectra several characteristic peaks of Ti-
MCM-41 can be seen which shows the presence of Ti-OH, Ti-O-Si and Ti-
O bonds. With the addition of lanthanides several vibrations of Ti-MCM-
41 have been suppressed. The BET analysis gives information about the
surface area of the materials. It is clear that the surface area of the Ti-
MCM-41 has been reduced with the presence of lanthanides and is
prominent in Tb-Ti-MCM-41.The internal structure of the sample is
clearly investigated using TEM analysis. The incorporation of
lanthanides in Ti-MCM-41 has greatly influenced its characteristics and
hence this work provides great opportunity for further research.
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Abstract

This paper investigates the structural and combinatorial properties of
zero divisor graphs associated with commutative rings. Specifically, we
study the domination number, total domination number, and co-total
domination number of zero divisor graphs and provide a detailed
analysis of their algebraic implications. We derive properties such as the
radius and center of zero divisor graphs, classify specific cases where the
graph forms a star graph or a complete bipartite graph, and establish
domination-related parameters for various classes of commutative
rings, including Z» and ZyxZ; where n, p, q are integers or primes. These
findings are supported with proofs and applications that extend existing
research in this domain.

Keywords: Zero divisor graph, Domination number, Total domination
number, Co-total domination number

1. Introduction

Let R be a commutative ring with unity, and let Z(R) denote its set
of zero divisors. The zero divisor graph I'(R) is a simple graph associated
with R whose vertex set is Z(R)* = Z(R) \{0}, the set of all nonzero zero
divisors of R. Two vertices x and y in Z(R)* are adjacent if xy = 0. If I'(R) is
the empty graph, R is an integral domain.

The concept of the zero divisor graph was introduced by 1. Beck
in the context of graph colorings. This work was extended by D. D.
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Anderson and M. Naseer. For all elements of R, we define I'o(R), where
vertices x and y are adjacent if xy = 0, including 000 as a universal vertex.
Thus, I'(R) is an induced subgraph of I'o(R).

This study focuses on properties such as the center, radius,
domination number, total domination number, and co-total domination
number of zero divisor graphs and explores their algebraic implications.

2. Properties of Zero Divisor Graphs
2.1 Central Sets and Radius of I'(R)\Gamma(R)I'(R)

For a connected graph G, let d(u,v) denote the distance between
vertices u and v. The eccentricity e(v) of a vertex v is defined as the
maximum distance from v to any other vertex. The radius of G, rad(G), is
the minimum eccentricity among all vertices, and the set of vertices with
minimal eccentricity forms the center of G.

o Equation:
rad( G)=vr61?/1(ré) e(v), e(v)= urg/a(é) d(u,v)

rad(G)=veV(G)mine(v),e(v)=ueV(G)maxd(u,v).
o Example: The radius and center of I'(Zs[i]), the graph of Gaussian
integers modulo n, are analyzed.

2.2 Domination Number

The domination number of a graph I'(R) is the minimum number
of vertices in a set D € V(G) such that every vertex v V(G) is either in D
or adjacent to some vertex in D.
e Definition: y(G )= min{ |D| : D is a dominating set}

3. Results and Discussion

3.1 Theorem: Let R be a commutative ring (not necessarily finite). The

graph I'(R) is always connected, with diameter diam(I'(R)) < 3

Proof: Considerx,y I'(R), withx #y.

Ifxy =0, thend (x, y) =1.

Ifxy # 0:

o If x¥2=0and y?=0, then x -xy -y forms a path of length 2, so d(x, y) =
2.
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o If x2=0and y?# 0, there exists b #y such that by =0.If bx = 0, then x -
b - y forms a path of length 2. Otherwise, x - ab - y forms a path of
length 3.

In all cases, d(x, y) < 3, hence diam(T'(R)) < 3.

3.2 Theorem: If n = 2p, where p is an odd prime, the nonzero zero divisor
graph is a star graph Ki,p-1, which is also a complete bipartite graph.
Proof: Let n = Z2p, where p is an odd prime, and consider the commutative
ring R = Zn. The set of nonzero zero divisors of R is given by

Z(R)*={x Zn:x#0and xy =0 (mod n) for some y # 0}

The vertex set of I'(R) is:

V(I(R)) =Z(R)*=1{2, 4,6, .., 2(p - 1), p},

where {2, 4, 6, ..., 2(p - 1), p} are the even integers less than n, and
p is the odd prime divisor of n.

The edge set is defined as:

E(T'(R)) ={(x,y) Z(R)* x Z(R)*:xy = 0 (mod n)}.

The vertex p is adjacent to all even integers {2, 4, 6, ..., 2(p - 1), p}
and no two even integers are adjacent to each other.

This structure forms a star graph, with p as the central vertex and
{2,4,6, ..., 2(p - 1), p} as the leaves.

The graph can be partitioned into two subsets:

X={p}, Y={2,46,..,2(p-1)}

Then the vertex p  Xis adjacent to every vertex in Y and There
are no edges within X or Y.

Hence, I'(R) is isomorphic to the complete bipartite graph Ki,p-1.

3.3 Theorem: If n = p%, where p is an odd prime and o > 2, the
domination number y (I'(Zn)) = 1

Proof: Here vertex set Z(R)* = {p, 2p, ..., p*~ 1} and vertex pe-1 is
adjacent to all other vertex of I'(Zn). Hence, D ={ p%!}is a minimum
dominating set. It is clear that {p*1} is minimum dominating set with
cardinality 1. Therefore, the domination number of nonzero zero divisor
graph and hence I'(Zn) = 1.
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3.4 Theorem: For [I'(ZyxZ;), where p and q are distinct primes:
ve([(ZpxZq)) = 2.
Proof: Vertex Set of I'(ZpxZq) is
VI(ZpxZq) ={ (0, 1), (0, 2), ...,(0,q-1), (1, 0), (2, 0), ..., (p-1, 0)}.
This represents g-1 vertices of the form (0, x) (where x @ Z% and
p-1 vertices of the form (y, 0) (where y B Z*p). The graph is bipartite,
with two disjoint subsets of vertices:
V1={(1,0),(20), .., (p-1,0)}, V2={(0, 1), (0, 2), .., (0,g-1)}.
A total dominating set D: is a subset of V(I') such that every vertex
in V(T) is adjacent to at least one vertex in D:.
1. Letus select one vertex from V3, say (1, 0) and one vertex from V2, say
(0,1).
2. The vertex (1, 0) dominates all vertices in V2 and (0, 1) dominates all
vertices in V1.
3. Together, {(1, 0), (0, 1)} dominates all vertices of I'(ZpxZq).
Thus, the total domination number is: yt I'(ZpxZq) = 2.

4. Conclusion

In this paper, we analysed the zero divisor graph I'(R) for various
commutative rings R, focusing on its domination number and total
domination number. Our results demonstrate the following key findings:

For n=2p, where p is an odd prime, the nonzero zero divisor graph
forms a star graph Ki,p-1, which is also a complete bipartite graph.

When n=p% where p is an odd prime and « > 2, the domination
number y(I'(Zn)) = 1.

For I'(ZpxZq), where p and q are distinct primes, the total
domination number y+(I'(ZpxZq))= 2.

These results not only refine the structural understanding of zero
divisor graphs but also establish new connections between graph-
theoretic parameters and algebraic properties of rings. The
classifications and proofs presented contribute to ongoing research in
algebraic graph theory, offering insights and tools for future exploration
of domination-related properties in graphs derived from algebraic
structures.
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Abstract

This study investigates the consumption levels and preferences for fast
food among college students at MES Kalladi College, MannarkKad. As fast
food becomes increasingly prevalent in the lives of young adults,
understanding the factors influencing this trend is essential. The
research identifies key drivers of fast food consumption, including
convenience, affordability, taste, and social dynamics. College students
often face tight budgets and busy schedules, making fast food a practical
meal option. The influence of advertising and social media further
exacerbates this trend, creating a desire for popular menu items and
communal dining experiences. Key Words : Consumption, fast food

1. Introduction

Fast food has become a defining feature of contemporary dietary
habits, especially among college students. In an age characterized by
fast-paced lifestyles and increasing demands on time and finances, the
appeal of quick and affordable meal options is undeniable. This trend is
particularly pronounced among young adults, who often juggle academic
responsibilities, social activities, and limited budgets. The convenience
and accessibility of fast food outlets near college campuses make them a
popular choice for students seeking meals that fit their hectic schedules.

The primary aim of this study is to assess the consumption levels
and preferences for fast food among students at MES Kalladi College,
Mannarkad. By examining the factors that influence fast food choices,
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this research seeks to provide insights into the dietary habits of this
demographic. Key influences include the affordability of fast food
compared to healthier alternatives, the variety and taste of menu
offerings, and the role of social dynamics and peer pressure in shaping
food preferences.

Furthermore, the study acknowledges the increasing impact of
social media on food consumption patterns. Fast food brands leverage
platforms like Instagram and TikTok to engage with young consumers,
creating trends that can significantly influence students’ dining choices.
This exposure can lead to a heightened desire to partake in communal
eating experiences and try new menu items, despite growing awareness
of the health risks associated with excessive fast food consumption.

By exploring the spending habits and preferences of college
students regarding fast food, this study aims to contribute to a broader
understanding of their dietary behaviours. It also seeks to highlight the
importance of promoting healthier eating habits and nutritional
education within college environments, ensuring that students make
informed choices that support their long-term health and well-being.
Through this research, we hope to shed light on the complex interplay of
factors driving fast food consumption among young adults in today’s
society.

2. Significance of The Study:

The study on fast food consumption among college students is
significant for several reasons. It provides valuable insights into the
dietary habits of this demographic, highlighting potential health risks
associated with frequent fast food intake, such as obesity and nutritional
deficiencies. By identifying consumption patterns, the research can
inform targeted interventions to promote healthier eating habits and
facilitate the development of tailored nutritional education programs.
Additionally, the findings can guide universities in creating food policies
that prioritize healthier options in campus dining facilities, helping
students make better dietary choices. From a marketing perspective, fast
food businesses can adjust their strategies to resonate more with student
preferences while considering health implications. Furthermore, the
study emphasizes the cultural and social factors that influence food
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choices, underscoring the need for diverse and accessible food options
on campus. Overall, this research not only contributes to a deeper
understanding of current consumption trends but also serves as a
foundation for future studies aimed at improving health outcomes
among college students.

3. Objectives:
1. Toidentify the consumption level of fast food among college students
2. To find out the preference to college students in fast food

4. Methodology:

The study is based on primary and secondary data. Secondary
data were collected from various source like individual publication of
consumption level among youngsters and government publication by
using internet facilities. To undertake the detailed study of the
preference and consumption level of fast food among college students.
Primary data was collected through personal investigation with the help
of a questionnaire from a random sample 110 students from MES
KALLADI COLLEGE MANNARKAD. The study will use statistical tool such
as percentage distribution, cross tabulation, chi square tests to analysis
and interpret the data

5. Review of Literature

e Gopal, etal. (2012) set out to explore the culture of consuming junk
food among students, including an investigation into its ingredients,
nutritional value, and its potential impact on human health. The
study identified several factors contributing to the rising trend of
consuming junk food, such as the influence of television
advertisements, which attract college students to these food choices.
Additionally, a significant portion of the surveyed population
acknowledged being addicted to junk foods. Another noteworthy
finding was the urgent need for teenagers to recognize that nutrient
content and various chemical additives are incorporated to enhance
the appeal of junk food. The study suggests that there is a crucial
requirement to disseminate awareness regarding nutrient levels in
junk foods for a more effective, safe, and healthily balanced diet.
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e Geethika and Yamani (2021) noted an escalating trend in the
consumption of fast food and soft drinks among youth, particularly in
medical students. This surge is attributed to heightened stress levels
resulting from increased academic demands, which negatively
impact the dietary choices of medical students. Consequently, the
study aimed to investigate the consumption patterns of fast food and
soft drinks among medical students, identify contributing factors to
this consumption, and examine the relationships between fast food
and soft drink intake and overweight and obesity. Despite a
significant majority (95%) being aware of the potential health
hazards associated with consuming fast food, the persistence of this
behavior, particularly driven by taste, was observed among the
respondents.

6. Results and Discussion

The data for this study were collected using a carefully designed
interview schedule tailored to the objectives of the research. The study
was conducted at MES Kalladi College, Mannarkad, with a total of 110
respondents participating in the survey.

The collected data underwent a rigorous processing phase that
included editing and coding. Errors and omissions in the data were
meticulously examined to ensure accuracy. Responses to each question
were categorized into meaningful groups, facilitating a clear analysis.
The data were then tabulated using statistical software to assist in the
analysis.

Statistical Analysis

The processed data were analyzed using various statistical tools
suitable for the objectives of the study. The findings are presented
objectively, addressing the following specific aims:

1. To Identify the Consumption Level of Fast Food Among College
Students

e The data revealed that a significant portion of students consumes fast
food regularly, with [insert relevant statistics or findings]. This high
consumption level raises concerns about dietary habits and potential
health implications.
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2. To Find Out the Preferences of College Students in Fast Food

e Analysis of the responses indicated that students prefer specific types
of fast food, such as [insert most popular choices]. Factors influencing
these preferences included taste, convenience, and pricing.

1.TO IDENTIFY THE CONSUMPTION LEVEL OF FAST FOOD AMONG
COLLEGE STUDENTS

Table 1

Types Frequency Percent
Every day 8 7.3%
Twice 52 47.3%
Three times 22 20.0%
More than four 24 21.8%
No answer 4 3.6%
TOTAL 110 100%

Source : Primary Data

Analysis

Daily Consumption (7.3%):

e Only a small fraction of students (7.3%) consume fast food every day.
This indicates that while fast food is a common choice, most students
do not rely on it daily, potentially due to health awareness or budget
considerations.

Twice a Week (47.3%):

o The largest group (47.3%) reports eating fast food twice a week. This
frequency suggests that fast food is a regular option for many
students, likely due to its convenience and affordability amidst their
busy schedules.

Three Times a Week (20.0%):

o About 20% of students eat fast food three times a week, which
indicates a moderate level of consumption that could have
implications for their health and dietary habits.

More Than Four Times a Week (21.8%):

e A substantial 21.8% consume fast food more than four times a week.
This level of consumption raises concerns about nutritional quality
and potential health risks associated with such frequent intake.
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No Answer (3.6%):
o Asmall percentage (3.6%) did not respond to the question, which may
suggest uncertainty about their eating habits or reluctance to disclose

their dietary choices.

Analysis of Factors Influencing Fast Food Choices Among College
Students

The table presents data on the factors influencing college
students' choices regarding fast food. The results indicate which aspects

are most significant in driving their consumption behavior.

Table 1
Factors Influencing Choice |Frequency |Percent
Enjoy the taste 84 76.4%
Cost/price 10 9.1%
Advertisement 2 1.8%
Others 10 9.1%
No answer 4 3.6%
TOTAL 110 100%

Source : Primary Data

Analysis

1. Enjoy the Taste (76.4%):

¢ A significant majority of students (76.4%) cite taste as the primary
reason for their fast food choices. This indicates that flavor is a crucial
factor that drives consumption, suggesting that fast food appeals to
students' preferences for enjoyable meals.

2. Cost/Price (9.1%):

e Only 9.1% of respondents mention cost as a factor. While price is
important, it appears that the taste is the dominant influence. This
could imply that students are willing to spend on fast food that they

enjoy, even if cheaper alternatives are available.
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3. Advertisement (1.8%):

e A minimal percentage (1.8%) of students are influenced by
advertisements. This suggests that traditional marketing efforts have
little impact on this demographic, potentially indicating that students
are more discerning in their food choices and less susceptible to
advertising.

4. Others (9.1%):

e An additional 9.1% of respondents cited other factors, which could
include convenience, social influences, or cravings. This category
indicates that there are various reasons beyond taste and cost that can
influence fast food choices.

5. No Answer (3.6%):

e A small percentage (3.6%) did not provide a response. This could
suggest uncertainty or an inability to articulate their reasons for fast
food consumption.

Findings:

The aim of the study is identify the consumption level of fast food
among college students and understand their preference and how much
money they spend to consuming fast food. The data collected from 110
respondents are analysed in this survey here arrived at the major
observations. There are included.

e 7.3% of students reported eating fast food every day. This indicates
that while fast food is consumed regularly, daily consumption is
relatively low among the majority of respondents.

e The largest group, 47.3%, consumes fast food twice a week. This
suggests that fast food is a common dietary choice, likely due to
convenience and accessibility.

e 20.0% of students indicated they eat fast food three times a week.
This level of consumption may raise health concerns if maintained
over time.

e 21.8% of students reported consuming fast food more than four times
a week. This is a significant proportion that could indicate a reliance
on fast food that may affect their health negatively.
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e 3.6% of respondents did not provide an answer to the question. This
could reflect uncertainty about their eating habits or reluctance to
disclose their consumption patterns

e 6.4% of respondents cited enjoying the taste as the primary reason
for choosing fast food. This indicates that flavor significantly drives
consumption among college students.

e Only 9.1% of students indicated that cost influenced their fast food
choices. While price matters, it is less critical compared to taste.

e A mere 1.8% of students reported being influenced by
advertisements, suggesting that marketing efforts have limited
effectiveness in this demographic.

¢ 9.1% of respondents mentioned other influences, which could include
convenience or social factors, indicating that there are various
reasons for fast food consumption beyond taste and cost.

The dominant factor influencing fast food consumption among
college students is taste, with minimal influence from cost and
advertisements. Understanding these preferences can help fast food
businesses tailor their offerings and marketing strategies effectively.

Conclusion:

The main aim at this project was to find out the consumption level
of fast food among the college students (MES KALLADI COLLEGE
MANNARKKAD) and also find out their preference and how much money
they spend to consuming fast food The consumption level is increasing
day by day college students are very much addicted to fast food and most
of them prefer fast food due to its taste and this study shows that
students twice a week minimum to eat fast food and they spend
minimum100-500 rupees per week consuming fast food and their
purchasing habits influenced by fast food chain promotions on social
media most college students use own income to consuming fast food.

Reference

1. Vogli R, Kouvonen A, Gimeno D,The influence of market deregulation
on fast food consumption and body mass index: A cross-national time
series analysis, Bulletin of the World

209
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

Health  Organization, 2014, 92(2):17  Available from

http://www.who.int/bulletin/volumes/92/2/13120287 /en/

2. Card D, Krueger B, Minimum Wages and Employment: A Case Study
of the Fast-Food Industry in New Jersey and Pennsylvania April
1992,84(4):01-26 Available from http://davidcard.berkeley. edu/

papers/njmin-aer.pdf

3. Mandal A, Obesity and Fast Food,News Medical Life Sciences. Oct 30,
2017. Available from www.news-medical.net/health/obesity and

fast food/ February 9,2014

4. Karan, ObesityfactsReasons why obesity is a bad problem.(2012).

Available from www. Obesity info.com/ 2012/04

210

ISBN: 9789348505767


http://www.news-medical.net/health/obesity%20and%20fast%20food/%20February%209
http://www.news-medical.net/health/obesity%20and%20fast%20food/%20February%209

ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

Chapter- 21

The Origin and Evolution of Mappilapattu

Nasrin N, Faisal Babu M
Department of Arabic & Islamic History, MEs Kalladi College,
Mannarkkad, Kerala, India
Corresponding author:” 9995609947,
Email: Faisu4u@gmail.com

Introduction

Many Muslims in Malabar represent a fusion of Arabian and
Kerala cultures. While their names and rhythms reflect Islamic influence,
their expressive style is distinctly Kerala in character. "Mappilapattu"
stands as a cultural symbol, deeply resonating with the community's
identity and tightly woven into the traditions of Kerala. Mappila folk
songs, performed in a melodic form called "Ishal" in Arabi Malayalam,
originate from the Mappilas of Malabar in India. This musical tradition
has been developing for over seven centuries, emerging from the Arabi
Malayalam language and literature, commonly known as Mappila
literature. The earliest known work in this genre is Muhyidheen Mala,
written by Qazi Muhammad in 1607 AD.

Over time, various forms of "Mappilapattu” have evolved in
response to the changing religious and political contexts of the Mappila
community. Initially, many compositions were devotional, but during the
colonial period, battle songs called "Padappattu” emerged. Other themes
soon followed, including romance, marriage, philosophy, sea voyages,
and even accounts of floods. "Mappilapattu” holds a distinct cultural
identity that has had a profound impact on Malayalam poetry and media,
including cinema and television, while remaining closely tied to the
cultural traditions of Kerala. These songs blend Arabic and Malayalam
vocabulary, but their grammatical structure is rooted firmly in
Malayalam.
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Moyinkutty Vaidyar

The renowned poet Moyinkutty Vaidyar played a crucial role in
shaping Mappila culture in Malayalam. His works explore the emotional
and theoretical dimensions of this cultural identity, influencing the
imagination of the Malayali people and bringing to light the feelings
embedded in the land’s cultural fabric. Moyinkutty Vaidyar (1852-
1892), often honored with the title Mahakavi (great poet), is regarded as
one of the central figures in the Mappila pattu tradition of Malayalam
literature. His life and the social norms of his time deeply influenced his
poetic voice. The Mappila community's customs during this era helped
nurture Mappila arts, elevating the status of its artists. The songs, games,
and folk arts that are central to Mappila culture thrived through various
festive rituals.

Moyinkutty Vaidyar’s life, environment, and creative imagination
had a profound impact on his writing. His works reflect a rich blend of
romanticism, sentiment, and philosophy, which contributed to their
broad appeal and enduring relevance. To fully appreciate the depth and
significance of his poetry, one must explore the diverse conceptual and
imaginative contexts that shaped his work. By examining key literary
contributions such as Padapatt, Kissapatt, Kathu patt, and Nimisha
Kavitas, we can better understand the emotional resonance and scope of
Vaidyar's poetry, revealing the popular foundations that gave rise to his
creative legacy.

Early years

Moyinkutty Vaidyar, the renowned Mappila poet, was born into
the prestigious Alungalkandi family at Ootuparakkuzhiyil. His father,
Unni Mammad Vaidyar, was a respected Arya Vaidyar, poet, and scholar,
while his mother, Kunjamina, was a celebrated music performer and
singer. In Malabar, it was a common practice among higher-status
Muslim families to present signatures to the bride and groom during
weddings, a gesture that not only signified social status but also
highlighted the prestige of the families involved. This practice led to a
kind of competition among families to secure well-known singing groups
for their celebrations, with some even arranging marriages to coincide
with the availability of these esteemed performers.
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Kunjamina was particularly renowned for her Oppana
performances in Kondotty, leading a talented group of singers. At the
time, opportunities for women—especially Muslim women—to receive
secular education and become accomplished singers were scarce. The
Alungalkandi family had a longstanding tradition of serving as medical
practitioners and respected religious figures. Education was highly
valued, especially since the skilled practice of medicine was considered
a family occupation. This strong family heritage, characterized by social
standing, financial stability, and a deep commitment to education and
culture, profoundly influenced Vaidyar’s worldview from a young age.
These formative experiences likely played a significant role in shaping
Moyinkutty Vaidyar’s distinctive approach to poetry, allowing him to
emerge as a visionary and innovator within the literary tradition,
transcending societal conventions. The influence of his parents on
literature and their intellectual environment was also crucial in shaping
his perspective on life and his poetic expression.

Education

Moyinkutty Vaidyar pursued his studies in theology and related
subjects at local institutions such as Othupalli and Dars, completing his
religious education at the Wandoor Jamaat Mosque. Coming from a
family of physicians, he learned Sanskrit from his father and local
scholars, and studied Tamil language and literature under the guidance
of the poet Chulliyan Beerankutty. He was also taught Persian by
Nizamuddin Miya, a renowned scholar of Persian and Hindustani. In
addition, Vaidyar received Malayalam instruction from the traditional
Malayalam Pandit Velu Ezhuthachan, and had a working knowledge of
Kannada and Telugu.

Vaidyar's broad academic interests included classical literature
and medical texts in Sanskrit, such as Ashtanga Hridaya, Charaka, and
Sushruta, as well as the great epics Ramayana, Mahabharata, and the
tales of Krishna'’s Leela. His interactions with scholars like Nizamuddin
Miya, as well as Tamil poets such as Abubakar Pulavar and Abdul Kader
Mastan, played a significant role in shaping his poetic development. His
works reflect a blending of Indo-Persian traditions, mythology, and
storytelling, showcasing his familiarity with Hindustani ragas and the
rich Tamil musical heritage.

213
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

One key feature of Mappilappattu is that the act of singing holds
more importance than the composition itself. While expressive singing is
crucial for any poem’s vitality, Mappila songs have preserved their
emotional depth through the lyrical traditions of Arabic poetry. This
tradition of singing is closely linked to the social contexts of the
community, fostering religious and philosophical understanding. From a
young age, Vaidyar was actively involved in singing groups, eager to
carry forward the legacy of his predecessors. He seamlessly incorporated
their styles and idioms into his own poetry, enriching his creative
journey. These influences, along with his broad educational foundation,
helped establish him as a key figure in the Mappilappattu tradition,
setting him apart from other practitioners. As such, studying Vaidyar’s
poetry offers valuable insight into a culturally significant period in the
history of the Kerala Muslim community.

Classical Works of Moyinkutty Vaidyar: Badarul Muneer and
Husnul Jamal

Moyinkutty Vaidyar wrote Badarul Muneer and Husnul Jamal
(1872), one of his most celebrated works in Arabi-Malayalam. This poem
draws inspiration from a Persian novel by Khwaja Moinuddin Sha Shirazi
and boldly challenges the patriarchal norms of society. Badarul Muneer
Husnul Jamal captures the essence of love in the hearts of the Mappilas.
The Persian novel was translated for Vaidyar by Kondotty Thangal
Nilamuddin, a Persian scholar and his relative. Completed in 1289 AH
(1872 AD), the first edition was printed two years later in 1291 AH by
Kunjaha Mammad at Arayalipuram in Thalassery. It is considered the
first love poem in Arabic Malayalam literature, blending factual and
romantic elements. No other Mappila poet has adopted this style in the
same way. The poem stands out not only for its depiction of love’s
sweetness but also for its adventurous spirit, making it a groundbreaking
piece in Malayalam poetry.

The story centers on two childhood friends, Badarul Muneer and
Husnul Jamal, whose bond grows deeper despite the societal customs
trying to keep them apart. When the king learns of their relationship, he
forbids Badarul Muneer from entering the palace. As the lovers plan to
elope, a fisherman named Abuzayyad overhears them and informs the

214
ISBN: 9789348505767



ASPIRING RESEARCHER (JOURNAL FOR SHAPING THE RESEARCH LANDSCAPE OF STUDENTS)
VOLUME 1 - 2024

king’s minister, who then places Badarul Muneer under house arrest.
Disguised as Badarul Muneer, Abuzayyad escapes with the princess, but
she discovers the betrayal the next morning. Husnul Jamal embarks on a
journey filled with supernatural challenges and trials to reunite with
Badarul Muneer. The poem concludes with their reunion and King
Mahazin relinquishing his throne in favor of Badarul Muneer.

Death of Vaidyar

In the later years of his life, Moyinkutty Vaidyar adopted a new
writing style, though it was his Mappilapattu that truly cemented his
legacy as a beloved poet. He often worked on his compositions at
Muchundi Mosque in Kuttichira. Even as he neared the end of his life, his
creative spirit remained strong. Just days before his death, his disciples
transcribed verses he recited from his deathbed, reflecting his undying
passion for poetry.At the young age of 40, Vaidyar passed away, leaving
behind his wife and three children. Sadly, no photographs or paintings of
the poet have survived, and none of his descendants are known to have
lived beyond his children. His father outlived him and completed the
work Hijra on his behalf. The Mahakavi Moyinkutty Vaidyar Smarakam,
a memorial at his birthplace in Kondotty, preserves many of his
handwritten works.

Prominent Kerala writer M.T. Vasudevan Nair has stressed that
Moyinkutty Vaidyar should not be viewed simply as a poet of a minority
community, drawing a comparison to Nobel laureate Ishak Bal Shevik, a
Hebrew poet from Iceland. He argued that poets transcend such labels.
C.P. Sreedharan, another respected writer, credits Vaidyar with
introducing romanticism into Malayalam literature. His poetry also gave
voice to the working class, critiquing landlordism and imperialism.

Mahakavi Moyinkutty Vaidyar Smarakam

The Mahakavi Moyinkutty Vaidyar Smarakam is a memorial
dedicated to the renowned poet, Moyinkutty Vaidyar (1852-1892), who
is celebrated as one of the foremost figures in the Mappila pattu tradition
of Malayalam literature. The memorial serves to honor his legacy and
contributions to Malayalam poetry. The Mappila Art Study Center,
located at the Vaidyar Memorial, was officially opened by the Minister
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for Culture, M.A. Baby, in June. The Vaidyar Memorial Committee was
reformed by the Kerala Department of Culture in 1991. On December 22,
1992, the committee was established in Korampa, with Ahmed Kuttihaji
serving as its chairman. On July 11, 1994, the Public Works Department
allocated 87 acres of land in Kondotty for the construction of the
memorial. Chief Minister K. Karunakaran laid the foundation stone on
December 24, 1994, and the memorial was officially inaugurated by Chief
Minister E.K. Nayanar on June 13, 1999.

To mark the memorial’s opening, a welcoming committee met on April 5,
1999, at Seethi Haji Auditorium in Kondotty to plan cultural events for
the inauguration, which took place on May 6, 7, and 8. In May, 84
participants from the Mappila Art Study Centre underwent 20 days of
training in various traditional art forms such as Mappilapattu, Oppana,
Arabana, Kolkali, and Vattapattu, under the guidance of the memorial.

Important Poets and Literature in Mappilapattu

This section highlights key figures and their contributions to
Mappilapattu, a prominent literary and musical tradition in Kerala,
particularly within the Muslim community.

Kunjayin Musliyar

Kunjayin Musliyar, a multifaceted figure, is celebrated not only for
his comedic works and Mangattachan jokes but also for his profound
contributions as a religious scholar, philosopher, social reformer, and
Mappila poet. He is often compared to Nasruddin Hoja, the humorous
character associated with Mangattachan, the court jester of the Zamorin
king. Born around 1700 AD, Kunjayin Musliyar received his early
education at Thalassery Waliya Jumu'at Palli before studying in Ponnani,
a well-known center for Islamic learning. He studied Karma Shastra
under prominent scholars like Nooruddin Makhdoom and Abdslam
Makhdoom, which influenced his distinctive style of humor.

Padappattu

In his later years, Kunjayin Musliyar shifted to composing
Padappattu, war songs that narrate historical events and struggles. Two
of his most notable works include:
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e Badar Padappattu: Also known as Shabvathul Badarul Kubra, this
song recounts the historic Battle of Badr, where Prophet Muhammad
and his companions fought against the Meccan army.

e Malappuram Padappattu: Written in 1883, this poem explores the
struggles of peasants in Malappuram during the 18th and 19th
centuries. It focuses on a conflict between the Mappilas and a local
landlord, Para Nambi, culminating in a battle with tragic
consequences and a theme of remorse and reconciliation.

Pulikottil Hyder

Pulikottil Hyder, born in 1879, was a significant figure in Mappila
literature, known for his accessible Mappilapattu and Kathupattu. His
writing, often compared to Kunchan Nambiar's, reflected contemporary
social issues while incorporating Islamic history and Persian tales. One
of his most notable works, Flood Chain, addresses the devastating floods
that struck Malabar, Mysore, and Travancore, poignantly depicting the
hardships of flood victims in a language that resonated with the common
people.

Chakiri Moydeen Kutty

Chakiri Moydeen Kutty was an influential scholar, poet, and
historian who wrote the epic Gatu Badrul Kub in Arabic Malayalam. His
work on the Battle of Badr preceded other significant compositions,
including Mahakavi Moyinkutty Vaidyar’s Badar Padappattu. His
contributions to Mappila literature were so profound that an award was
established in his honor to recognize individuals who have advanced the
tradition of Mappilapattu.

T. Ubaid

T. Ubaid, born on October 7, 1908, in Kasaragod, was a poet,
scholar, and cultural figure whose works often focused on themes of
[slam and patriotism. Despite dropping out of formal schooling, Ubaid
became a prolific writer and teacher. His deep connection to Mappila
culture shaped his poetry, which he composed in various styles,
including Arabic and Baitu, further enriching the tradition of
Mappilapattu.
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V.M. Kutty

Vadakkumkara Mohammed Kutty (V.M. Kutty), born on April 16,
1935, played a key role in popularizing the literary and musical heritage
of Mappilapattu. Initially a teacher, he later pursued a career in singing
and became known for introducing female singers into the genre. V.M.
Kutty also authored numerous books exploring the history and cultural
significance of Mappilapattu, making valuable contributions to
preserving and promoting the tradition.

OM Karuvarakundu

Ottamaliakal Muthukoya Thangal, widely known as OM
Karuvarakundu, is a contemporary Mappilapattu poet and Oppanapattu
composer. With a career spanning over thirty years, Karuvarakundu has
made significant contributions to the genre with his distinctive style.
After retiring as an Arabic teacher, he published a wide range of works,
including poems and short stories, further enriching the cultural
landscape of Mappilapattu.

Conclusion

Mappilapattu is a distinctive form of folk music that emerged in
the coastal regions of Kerala, predominantly within the Muslim
communities of the state. Its origins can be traced back to the early
interactions between the local Malayalam-speaking populations and
Arabic-speaking traders, travelers, and missionaries, particularly during
the medieval period. The genre blends elements of traditional Malayalam
folk music with influences from Arab, Persian, and African musical
traditions, forming a unique cultural fusion that has evolved over
centuries. Historically, Mappilapattu developed as a means of expressing
religious devotion, social commentary, and community identity. Its roots
lie in the early Islamic presence in Kerala, with many of the songs
focusing on themes of Sufism, Islamic teachings, and the experiences of
the Muslim community. Over time, Mappilapattu also embraced broader
themes such as social justice, the struggles of the oppressed, and the
celebration of local culture and heritage. The evolution of Mappilapattu
has been shaped by various socio-political and cultural forces. From its
early connection to Islamic rituals and community gatherings, the genre
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expanded in scope, incorporating elements of modernity while retaining
its traditional core. This adaptability allowed Mappilapattu to remain
relevant through changing historical and cultural contexts, from colonial
periods to contemporary times. In conclusion, Mappilapattu is not only a
musical form but also an essential aspect of Kerala's cultural landscape.
Its continued relevance lies in its ability to bridge the past and present,
preserving the traditions of the Mappila community while adapting to
contemporary artistic expressions. The genre's evolution reflects the
dynamic nature of Kerala's cultural and religious history, making it a
living testament to the region’s rich multicultural heritage.
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