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Abstract

The aim of this paper is to introduce a new concept of Neutrosophic closed sets namely Neutrosophic
generalized semi alpha star closed sets (Neutrosophic gsa® — closed sets) in Neutrosophic topological
spaces. Properties and characterizations of Neutrosophic generalized semi alpha star closed sets are
derived and compared with already existing sets.
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I. INTRODUCTION about the concept of generalized neutrosophic
The term “neutrosophic” etymologically comes  closed sets .

from “neutrosophy” which means knowledge of In this paper, we introduce some new
neutral thought . F.Smarandache[6] first concepts in neutrosophic topological spaces such

introduced the concept of Neutrosophic set as Neutrosophic gsa® —closed sets and
theory and 1t is based on intuitionistic fuzzy sets ~ Neutrosophic gsa® —open sets. We also studied
by K.Atanassov's[2] and also based on fuzzy sets  the  relationship  between  Neutrosophic
by L.A.Zadeh’s[15] . It includes three f —closed set , Neutrosophic @ —closed set,
components , truth , indetermmancy and false = Neutrosophic  pre-closed set, Neutrosophic
membership function . The real life application  semi-closed set, Neutrosophic generalized
of neutrosophic topology 1s applied m  Closed setete.
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. R.Dhavaseelan and S.Jafari[4] has discussed
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ABSTRACT

Introduction: Crystals are meant for versatile applications and utility in all fields and mainly in electronic and biofields.

Aim: Our aim, the present investigation is focused on Bis Glycine Lithium Bromide Monohydrate (BGLBMH crystals), its synthe-
sis and the various characterizations.

Methodology: BGLBMH Macro crystals are put in order by slow evaporation solution growth methed and nanocrystal by mill-
ing method. The Single-crystal XRD, Powder XRD analysis, filter, anti-diabetic and anti-oxidant (AD and AQ) studies were
performed here.

Result: The single-crystal XRD study reveals the macro-crystalline latlice paramelers with a, b, ¢ in A as 7.5397, 17.4174,
B.2727 and B as 118.140 as the system is monoclinic with a space group of P21/c. The macro and nano scales are analyzed for
fluorescence spectral activity. The crystals speciality is THG and shows the SHG NLO value of 1.25 times that of KDP because
of the strongest H bonds and the bandgap is 3.08 eV which is 403 nm as emission FL value for macro scaling and 397 nm for
nano scaling with a bandgap of 3.12 eV. The nano outline of BGLEMH crystals is 250 nm and 34 nm correspondingly for the
initial and final one.

Conclusion: The BGLBMH have good scope for anti-diabetic by the Glycine, bromide presence and have increased in inhibi-
tion as concentration increases and the IC value as 37.5 for macro and in & nano form, it is 30.4. Also, the AD - nm variations
will have good efficiency when the size of the sample decreases from 250 to 34 nm. The BGLBMH macro and nanocrystals are
used in filter applications also as the data are represented and concluded with the inferences and reported with the utilities for
electronic and pharma utilities.

Key Words: AD, AO, Crystals, Fluorescence, Influx, Nano

INTRODUCTION third harmonic gencrations. ™" Single-crystal X-ray beam
structure arrangement examination uncovers that the hydrat-
ed type of glycine lithium bromide takes shape in the mono-

clinic framework, with spacegroup P2 /c. Fluorescence, fil-

properties’ and nonlinear optical properties.** Nonlinear op- o utility and AD and AO work for BGLBMH macro and
tical materials'™'* are very important for the current research- 00 scalings. 2,

Complexes of glycine have recently attracted attraction duc
to their potential applications in ferroclectricity, dielectric

ers due to their importance for producing the second and

Corresponding Author:
Dr. Kannuswamy Senthil Kannan, Director Research, Vice Principal and Rescarch Scientist, Edayathangudy G.5 Pillay Arts & Science College -
Autonomous, Nagapattinam 611002, TN - India; Mob: 90424034 18; Email: mscgoldmedalisti)yahoo.in

ISSM: 2231-2196 (Print) ISSN: (0975-5241 (Onlinc)
Received: 01.01.2021 Revised: 23.02.2021 Accepted: 21.04.2021 Published: 26.05. 2021

| Int J Cur Re

s Rev | Vol 13 « Issue 18 - Septembe



] Mater Sci: Mater Electron

®

ek for
Upidates

Growth, characterizations, and the structural
elucidation of diethyl-2-(3-oxoiso-1,3-
dihydrobenzofuran-1-ylidene)malonate crystalline
specimen for dielectric and electronic filters, thermal,
optical, mechanical, and biomedical applications using
conventional experimental and theoretical practices

M. Rajkumar’, J. Maalmarugan™*, G. Flora®, S. Surendarnath®, S. Christy®, P. Periyathambi®,
Shashank Kumar*, R. P. Patel®, F. Dayana Lobo®, Atul Kumar Singh”, M. Vimalan®, and
K. SenthilKannan'®* @

! Department of Chemistry, Kalasalingam Academy of Research and Education, Krishnankoil 626126, Tamilnadu, India

?Department of EEE, 5ri Ranganathar Institute of Engineering and Technology, Athipalayam, Coimbatore 641 110, Tamilnadu,
India

* Department of Botany, St. Mary's College (Autonomous), Thoothukudi 628001, Tamilnadu, India

* Department of Mechanical Engineering, Sri Venkateswara College of Engineering and Technology (A), Chit-
toor 517 127, Andhra Pradesh, India

*Department of Information Technology, Saveetha School of Engineering, Saveetha Institute of Medical and Technical Sciences,
Saveetha University, Chennai 602 105, Tamilnadu, India

® Department of ECE, Paavai Engineering College {Autonomous), Pachal, Namakkal 637 018, Tamilnadu, India

’ Molecular Signaling & Drug Discovery Laboratory, Department of Biochemistry, Central University of Punjab, Bathinda 151 401,
India

¥ Department of Pure and Applied Physics, Guru Ghasidas Vishwavidyala, Bilaspur 495 001, Chhattisgarh, India

* Department of Physics, Thirumalai Engineering College, Kilambi, Kanchipuram €31 551, Tamilnadu, India

" Department of Physics/R&D, Edayathangudy G.5 Pillay Arts and Science College (Autonomous-Affiliated to Bharathidasan

University, Trichy 620024), Nagapattinam 611 002, India

Received: 29 June 2021 ABSTRACT

Accepted: 4 August 2021 The single crystals of diethyl-2-(3-oxoiso-1,3-dihydrobenzofuran-1-ylidene)
malonate (D23DYM) were grown successfully and efficiently by the standard
© The Authorls), under  slow evaporation method. The lattice cell parameters by XRD analysis also
exclusive licence to Springer  confirmed that the crystal system is Triclinic with the space group of Pi. The
Science+Business Media, LLC,  FTIR spectrum portrays the presence of major and active functional groups in
part of Springer Nature 2021 D23DYM. The thermal studies explained the two major weight losses between
107 and 153 *C and 153 and 800 °C for D23DYM have been observed. It is very
clear that the hardness profile of D23DYM increases with increase in load which
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ABSTRACT

Increase in plastics has resulted in the degradation of environment and other life forms because of its
non-degradable property and persistent presence in the soil. The rise in plastics may lead to various
changes in the regulation and recycling of waste resources. In order to avoid such problems, plastics are
now degraded biologically with the help of microbes. The present study deals with the isolation of such
potent bacteria, isolated from various soils that are capable of degrading plastics. Five different strains of
bacteria such as Streptococcus, Staphylococcus, Clostridium, Protens and Pseudomonas species were isolated
from warious soil sources and identified based on their morphological characters and biochemical test
results. The biodegradability of 10 micron plastics by these bacterial strains were determined for 15 days
and it was found that Pseudomonas sp. was able to reduce the plastics by 70% whereas Clostridium sp. did
not degrade the plastics. Biodegradation of plastics by bacteria can be made most efficient by altering the
factors that govern the process. It promises a reduction in plastic pollution in the future. Hence it is
recommended to perform the enzymatic test of plastic samples, and production of isolated enzyme in
large scale for degradation of plastic material.
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non-degradable property and persistent presence in the soil. The rise in plastics may lead to various
changes in the regulation and recycling of waste resources. In order to avoid such problems, plastics are
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effectively synthesized and grown successfully by slow-evaporation technique.
© The Authoris), under  The grown sample is monoclinic in nature which is identified by single-crystal
exclusive licence to Springer XRD data analysis and its chemical formula is identified to be C;2HuN4O. From
Science+Business Media, LLC, the NLO study, the titled crystal is found to be 1.24 times than that of the crystal
part of Springer Nature 2021 of KDFP for NLO-SHG efficiency and is good for the optical applications. The
AMHTYB crystal is subjected to dielectric and photoconductivity study, the
synthesized crystal is a -ve photoconductive type of material and is of good
material for electronic industry based on its effect on dielectrics. The absorbance
cut-off is identified by UV-visible spectrum as 291 nm and the energy gap as
4.27 eV by Tauc’s plot for photonic effectiveness; the elemental calculations by
CHNSO and by theoretical manner and the structural revelation by
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ABSTRACT

Increase in plastics has resulted in the degradation of environment and other life forms because of its
non-degradable property and persistent presence in the soil. The rise in plastics may lead to wvarious
chamges in the regulation and recycling of waste resources. In order to avoid such problems, plastics are
now degraded biologically with the help of microbes. The present study deals with the isolation of such
potent bacteria, isolated from wvarious soils that are capable of degrading plastics. Five different strains of
bacteria such as Streptococcus, Staphylococcus, Clostridium, Proteus and Pseudomonas species were isolated
from wvarious soil sources and identified based on their morphological characters and biochemical test
results. The biodegradability of 10 micron plastics by these bacterial strains were determined for 15 days
and it was found that Psewdomonas sp. was able to reduce the plastics by 70% whereas Clostridium sp. did
not degrade the plastics. Biodegradation of plastics by bacteria can be made mast efficient by altering the
factors that govern the process. It promises a reduction in plastic pollution in the future. Hence it is
recommended to perform the enzymatic test of plastic samples, and production of isolated enzyme in
large scale for degradation of plastic material.
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non-degradable property and persistent presence in the soil. The rise in plastics may lead to various
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ABSTRACT

Introduction: Crystals are meant for versatile applications and utility in all fields and mainly in electronic and biofields.

Aim: Our aim, the present investigation is focused on Bis Glycine Lithium Bromide Monohydrate (BGLBMH crystals), its synthe-
sis and the various characlerizations.

Methodology: BGLBMH Macro crystals are put in order by slow evaporation solution growth method and nanocrystal by mill-
ing method. The Single-crystal XRD, Powder XRD analysis, filter, anti-diabetic and anti-oxidant (AD and AQ) studies were
performed here.

Result: The single-crystal XRD study reveals the macro-crystalline lattice parameters with a, b, ¢ in A as 7.5397, 17.4174,
8.2727 and B as 118.140 as the system is monoclinic with a space group of P21/c. The macro and nano scales are analyzed for
fluorescence spectral activity. The crystals speciality is THG and shows the SHG NLO value of 1.25 times that of KDP because
of the strongest H bonds and the bandgap is 3.08 eV which is 403 nm as emission FL value for macro scaling and 397 nm for
nano scaling with a bandgap of 3.12 eV. The nano outline of BGLBMH crystals is 250 nm and 34 nm correspondingly for the
initial and final one.

Conclusion: The BGLEMH have good scope for anti-diabetic by the Glycine, bromide presence and have increased in inhibi-
tion as concentration increases and the IC value as 37.5 for macro and in a nano form, it is 30.4. Also, the AD - nm variations
will have good efficiency when the size of the sample decreases from 250 to 34 nm. The BGLBMH macro and nanocrystals are
used in filter applications also as the data are represented and concluded with the inferences and reported with the utilities for
electronic and pharma utilities.

Key Words: AD, AO, Crystals, Fluorescence, Influx, Nano
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ABSTRACT

Increase in plastics has resulted in the degradation of environment and other life forms because of its
non-degradable property and persistent presence in the soil. The rise in plastics may lead to various
changes in the regulation and recycling of waste resources. In order to avoid such problems, plastics are
now degraded biologically with the help of microbes. The present study deals with the isolation of such
potent bacteria, isolated from various soils that are capable of degrading plastics. Five different strains of
bacteria such as Streptococcus, Staphylococcus, Clostridium, Proteus and Pseudomonas species were isolated
from various soil sources and identified based on their morphological characters and biochemical test
results. The biodegradability of 10 micron plastics by these bacterial strains were determined for 15 days
and it was found that Psexdomonas sp. was able to reduce the plastics by 70% whereas Clostridinm sp. did
not degrade the plastics. Biodegradation of plastics by bacteria can be made most efficient by altering the
factors that govern the process. It promises a reduction in plastic pollution in the future. Hence it is
recommended to perform the enzymatic test of plastic samples, and production of isolated enzyme in
large scale for degradation of plastic material.
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Absiract

Heavy metals are considered to be the most common environmental pollu-
tants in waters and biota; that indicate presence of effluents associated with
industrial and domestic sources. The present study aimed to evaluate the
trace metal accumulation (Fe, Mn, Zn, Cu, Cd, Pd and Ni) in the tissue of ra-
diate top shell, the sediment and water samples collected from the Hare Isl-
and, Tuticorin, during May 2015 to April 2016. During the study, the metal
accumulation in the Water, Sediment and Tissue were in the order of Zn >
Pb>Cu>Cd:Fe>Mn>¥n>Cu>Cd;Fe>7Zn>Mn>Cu>Cd>Pb>Ni
respectively. The concentration of Fe dominated in the sediment and tissue
sample throughout the study period. Elevated levels of trace metals especially
Fe, Mn, Cu, Pb and Zn was observed during October to December, e, dur-
ing the northeast monsoon in all the samples. One way ANOVA indicated
statistically no significant difference (p > 0.01) in the variation of Fe, Mn and
Wi within the samples.

Keywords

Heavy Metal, Trochus radiatus, Accumulation, Sediment, Tissue

1. Introduction

The Ocean and coastal waters constitute a variety of human activities that pri-
marily includes fisheries, agriculture, navigation, oil and mineral exploration and

waste disposal [1]. Due to easy accessibility and subsequently high human intru-

DOI: 10.4236/0jms.2021.112007  Apr. 30, 2021 52

Open lournal of Marine Science



Research Article

Anticancer Activity of Turbo brunneus, Cypraea
annulus and Babylonia spirata on MCF-7 Cell Line

P Subavathy*, C Shibana

Department of Zoclogy, 5t. Mary's College (Autonomous), Thoothukudi Afiiliated to Manonmaniam Sundaranar University,

Abizhekapatt, Tirunelveli, Tamil Nadu, INDIA.

Submission Date: 22-02-2021; Revision Date: 28-03-2021; Accepted Date: 14-04-2021

ABSTRACT

Matural products have served as an important source of drugs since ancient times. Marine natural
products isolated from molluscs have been tested for an extensive range of biological activities.
Marine compounds are known to have a serious potential as anticancer drugs. The present study
aims to assess the anticancer activity of three marine gastropods Turbo brunneus, Cypraea
annulus and Babylonia spirata. The cytotoxic effects of experimental organisms were performed
using MTT assay on MCF-7 cell line. The percentage of cell viability was found to be decreased
with increasing concentration of the samples. The results of the present study revealed that T.
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brunneus, C. annulus and B. spirata showed potent cytotoxic activities against MCF-7 cell lines

with IC_, values of 135.590 pg/ml, 412.2 pg/ml and 222.918 pg/ml respectively.
Key wonds: T. brunneus, C. annulus, B. spirata, Cytotoxicity assay, MCF-7 cell line.

INTRODUCTION

Cancer 15 a class of disease characterized by out-of-
controlled cell growth. A reporr released by WHO has
projected the cancer related deaths to about 12 million
by 2030, while American Cancer Society has projected 27
million new cancer cases leading to 17.5 milkion deaths
by 2050." Although cancer accounts for around 13% of
all death 1n the world, more than 30% cancer deaths can
be prevented by modifying or avoiding key risk factors.™
Useof chemicals through tobacco and alcohol, unhealthy
food habits, physical mactivity, harmful radiations are
some of the causes of the disease. The incidence of
breast cancer has been increasing worldwide for many
decades with asian countries attining highest incidence
rate.¥ In recent years, marine natural bioprospecting
has yielded a considerable number of drug candidares.
Research into the ecology of marine natural products has
shown that many of these compounds have anticancer
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function.® Therefore, investigations for finding new
anticancer compounds are mmperative and interesting,
After taking nto consideration the immense side
effects of synthetic anticancer drugs, many researchers
are making concerted efforts to find new and natural
anticancer compounds. The problems of systematic
toxicity and drug resistance in cancer chemotherapy
urge the continuing discovery of new anticancer agents.
However, almost all chemotherapeutic drugs currently
in the market cause serious side effects. Natural products
and their derivatives represent more than 50% of all the
drugs in clinical use of the world. Almost 60F4 of drugs
approved for cancer treatment are of natural origin
Although marine compounds are underrepresented in
current pharmacopoeia, 1t 15 anticipated that the marne
environment will become an invaluable source of novel
compounds m the future! Molluscs represent an
important and highly diverse group of amimals. Many
species are of particular interest to humans as food and
medicine. Marine organisms are rich source of bioactive
compounds with remarkable impact in the field of
pharmaceutical, industral and biotechnological product
developments. In this scenario there is much scope for
future drug discovery within this phylum, exploring
novel compounds with newer mode of action. Hence an
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ABSTRACT

Matural products have served as an important source of drugs since ancient times. Marine natural
products isolated from molluscs have been tested for an extensive range of biological activities.
Marine compounds are known to have a serious potential as anticancer drugs. The present study
aims to assess the anticancer activity of three marine gastropods Turbo brunneus, Cypraea
annulus and Babylonia spirata. The cytotoxic effects of experimental organisms were performed
using MTT assay on MCF-7 cell line. The percentage of cell viability was found to be decreased
with increasing concentration of the samples. The results of the present study revealed that T.
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brunneus, C. annulus and B. spirata showed potent cytotoxic activities against MCF-7 cell lines

with IC_ values of 135.590 pg/ml, 412.2 pg/ml and 222.918 pg/ml respectively.
Key wonds: T. brunneus, C. annulus, B. spirata, Cytotoxicity assay, MCF-T cell line.

INTRODUCTION

Cancer is a class of disease characterized by out-of-
controlled cell growth. A report released by WHO has
projected the cancer related deaths to about 12 million
by 2030, while American Cancer Society has projected 27
million new cancer cases leading to 17.5 million deaths
by 2050." Although cancer accounts for around 13% of
all death in the world, more than 30% cancer deaths can
be prevented by modifying or avoiding key risk factors.™
Useof chemicals through tobacco and alcohol, unhealthy
food habits, physical nactivity, harmful radiations are
some of the causes of the disease. The incidence of
breast cancer has been increasing worldwide for many
decades with astan countries attaining highest madence
rate.! In recent years, marine natural bioprospecting
has vielded a considerable number of drug candidates.
Research mio the ecology of marine natural products has
shown that many of these compounds have anticancer
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function.® Therefore, nvestigations for finding new
anticancer compounds are imperative and interesting,
After taking into consideration the immense side
effects of synthetic anticancer drugs, many researchers
are making concerted efforts to find new and natural
anticancer compounds. The problems of systematic
toxicity and drug resistance in cancer chemotherapy
urge the continuing discovery of new anticancer agents.
However, almost all chemotherapeutic drugs currently
in the market cause serious side effects. Narural products
and their derivatives represent more than 50% of all the
drugs in clinical use of the world. Almost 60P4% of drugs
approved for cancer treatment are of natural origin.!
Although marine compounds are underrepresented in
current pharmacopoeia, 1t 15 anticipated that the marine
environment will become an invaluable source of novel
compounds i the future!! Molluscs represent an
important and highly diverse group of animals. Many
species are of particular interest to humans as food and
medicine. Marine organisms are rich source of bioactive
compounds with remarkable impacr in the field of
pharmaceutical, industrial and biotechnological product
developments. In this scenario there is much scope for
future drug discovery within this phylum, exploring
novel compounds with newer mode of action. Hence an
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Introduction:-

Genetic diversity refers to the variation of genes within species. This constitutes distinct population of the same
species or genetic variation within population or varieties within a species. Genetic diversity resides in the variation
in the sequences of four base pairs, such as components of nucleic acids which constitute the genetic code. Other
kinds of genetic diversity can be identified at various levels of organizations, including the amount of DNA present,
chromosome structure and number. New genetic variations arise in individuals by gene and chromosomal mutations,
and in organisms with sexual reproductions, these variations are spread through the population by recombination '/
Genetic diversity deals with the genetic characteristics of the organisms that play a major role in the survival and
adaptability of the species '?!.

The ability of organisms to challenge the adaptability to their changing environment leads to its survival and causes
rise in genetic variation Pl Genetic variations can be determined based on morphological, molecular and
biochemical types of information “***!. Genetic variation in fishes has proved to be valuable in fisheries and
aquaculture management for identification of stocks, and in selective breeding programmes. Individuals with larger
genetic variability have higher developmental stability, growth rates, fecundity, viability, and resistance to

Corresponding Author:- C. Shibana 409
Address:-PG and Research Department of Zoology,St.-Mary’s College (Autonomous), Thoothukudi
Affiliated to ManonmaniamSundaranar University, Abishekapatti, Tirunelveli Tamil Nadu, India.




ISSN: 2320-5407 Int, J Adv, Res, 9(03), 409-420

Journal Homepage: -www. journalij AbranceD aesesbc iaky

INTERNATIONAL JOURNAL OF
ADVANCED RESEARCH (IJAR)

Article DOI:10.21474/LJAR01/12598
(EERN BBA DOI URL: http://dx.doi.org/10.21474/1JAR01/12598

RESEARCH ARTICLE

DETERMINATION OF GENETIC DIVERSITY IN PORTUNUS PELAGICUS (LINNAEUS, 1758)
COLLECTED FROM GULF OF MANNAR

C. Shibana and P. Subavathy
PG and Research Department of Zoology, St Mary’s College (Autonomous), Thoothukud:
Affiliated to ManonmaniamSundaranar University, Abishekapatti, Tirunelveli, Tamil Nadu, India.

Manuscript Info Abstract

Manuscript History In the present study, the marine crab Portunuspelagicus was screened
Received: 15 January 2021 with 17 primers and made to score polymorphism. The main emphasis
Final Accepted: 19 February 2021 of the present study was to assess the genetic diversity at intra specific

Published: March 2021 level among the 3 accessions of P. pelagicus species of Gulf of

Mannarusing RAPD markers. RAPD analysis shows that there is a high

Key words:- . . . . . .
;_,:im_wfﬂgm:l Genetic  Diversity, level of polymorphism amnng_d]ﬁcrc;lt amfcssums. From Lh_ui study, it
RAPD, $PSS, Primers was understood that each location varied with respect to environmental

factors and genetic parameters. The OPB-18, OPB-19, OPC-07 and
OPN-06 primers produced distinet, highly reproducible amplification
profile for all the sereened samples. In the present study, amplification
bands ranged between 250 and 663 bp. Maximum numbers of bands
were produced by OPN-06 and least by OPB-19. Moderate to high
genetic diversity was observed m all geographic samples of F.
pelagicus from RAPD analysis. RAPD analysis from three different
geographical regions shows clear polymorphic patterns. Thoothukud:
and Rameshwaram populations appear in one cluster, while the
Kanyakumari populations formed the other cluster mdicating a genetic
vanability and diversity in samples collected from different places.

Copy Right, LIAR. 2021, AN rights reserved.

Introduction:-

Genetic diversity refers to the variation of genes within species. This constitutes distinet population of the same
species or genetic variation within population or varieties within a species. Genetic diversity resides in the vanation
in the sequences of four base pairs, such as components of nucleie acids which constitute the genetic code. Other
kinds of genetic diversity can be identified at various levels of organizations, ncluding the amount of DNA present,
chromosome structure and number. New genetie variabions arise i individuals by gene and chromosomal mutations,
and 1n organisms with sexuval reproductions, these variations are spread through the population by recombination M
Genetie diversity deals with the penetic charactenstics of the organisms that play a major role in the survival and
adaptability of the species 2,

The ability of organisms to challenge the adaptability to ther changing environment leads to its survival and causes
rise I genetic variation Pl Genetic variations can be determined based on morphological, molecular and
biochemical types of information "*** Genetic variation in fishes has proved to be valuable in fisheries and
aquaculture management for identification of stocks, and in selective breeding programmes. Individuals with larger
genetie variability have higher developmental stability, growth rates, fecundity, viability, and resistance to

Corresponding Author:- C. Shibana 409
Address:-PG and Research Department of Zoology,St Mary’s College (Autonomous), Thoothukudi
Affiliated to ManonmaniamSundaranar University, Abishekapatti, Tirunelveli Tamil Nadu, India.




Materials Today: Proceedings w000 | X000) XXX

Materials Today: Proceedings

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/matpr s,

Eco-friendly synthesis and characterization of cobalt oxide nanoparticles
by sativum species and its photo-catalytic activity

G. Asha®, V. Rajeshwari ®, G. Stephen*, S. Gurusamy®, D. Carolin Jeniba Rachel ***

* Deparmment of Chemisiry, St Mary's College (Autonomous), Thoothukudi 628001, affiliated to Manonmaniam Sundarnar University, Abishekaparti, Tirunefveli - 12, Tamil Nadw, indie
B Department of Chemistry, V.0 Chidambaram College, Thoothukudi 628008, Affiliaced to Manonmaniam Sunderanar University, Abishekapart, Tineelveli 627-012, Tamil Nodu, India
* Department of Chemistry, Bhoradhidasan University (Cenire for Distance Edweation), Pafkabniperur, Tiruchirappalli 820024, India

“ Assistant Professor, Department of Chemistry (35C), St Mary's College [Autonomous ), Thoothukudi 625003, Affiliated to Manonmaniam Sundaranar University, Abishekapatti,

Tirunefveli 627-012, Tamil Madw, india

ARTICLE INFO

ABSTRACT

Article history:

Received 12 April 20240

Received in revised form 7 August 2020
Accepted 10 February 2021

Available online s

Keywaords:

Cobalt oxide nanoparticles [Coq04-C and
Coslly-A)

Sativiem species

Diye degradation

Corigndruem sativum and Allium sativumare belong to family alliaceae which is famous for its culinary and
medicinal properties. These two sativum species’ seeds and cloves extracts are chosen to synthesize the
cobalt oxide nanoparticles because it is eco- benign, secure as well as cost - effective method. The reduc-
ing sugar such as glucose which is present naturally in the extract used as reducing agent instead a harm-
ful chemicals as reducing agent. The synthesized cobalt oxide nanoparticles using sativum species were
characterization using UV-Visible spectroscopy, FT-IR spectroscopy, EDAX and SEM. The optical absorp-
tion spectrum for Coz04 nanoparticles are studied using UV-Visible spectroscopy. The FT-IR spectrum
confirms the presence of functional group in cobalt cxide nanoparticles. Scanning Electron Microscopy
was employed to analyze the morphology, it shows that synthesized cobalt oxide nanoparticles show dif-
ferent morphology, which depends on the nature of the extract and of the compound present the extract.
The EDAX studies show that the presence of cobalt and oxygen elements in the synthesized nanoparti-
cles. Photo - catalytic activity of the synthesized nanoparticles was evaluated by degradation of
Rhodamine B dye.

£ 2021 Elsevier Ltd. All rights reserved.
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1. Introduction

of nanoparticles should be economically visible, environmentally
sustainable and well accepted by society |3 .

Green synthesis of nanoparticles makes use of environmental
friendly non-toxic and safe reagents. Ecological synthesis tech-
niques use moderately pollutant-free chemicals for synthesis
nanomaterials and embrace the use of being solvent like water,
natural extracts. This principle focuses on choosing reagent that
facade the least risk and generate only benevolent by products.
Though physical and chemical methods are trendier for nanoparti-
cles synthesis, the biogenic fabrication is a better choice due to
eco-friendliness [ 1.2].

The utilization of oxide nanoparticles has received much atten-
tion due to their unique properties, such as extremely smaller size,
high surface area-to-volume ratio, surface modifiability, excellent
magnetic properties and bio compatibility hence, the production

¥ Comresponding author.
E-mail address: carojenifaibgmail.com (D Carolin Jeniba Rachel).

hitps: | jdoi.org/10.1016/j. matpr.2021.02.333
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Cobalt oxide nanoparticles appear white in colour and are mag-
netic p-type semiconductors. The particle will convert into cobalt
metal upon heat into 900 “C. In the search for electrical materials
and barteries, cobalt oxide nanoparticles generally refer to Manos-
cale cobalt (11, III) Co,0, oxide particles with various shapes and
crystals the structures. Several physical and chemical methods
have been reported for the synthesis of cobalt oxide nanoparticles
including, microwave-assisted |4, hydrothermal method |5], sol-
gel techniques [G6). and solution combustion method |7]. Cobalt
oxide nanoparticles have potential applications in lithium-ion bat-
teries |8,9| and electronic gas sensors |[10,11].

The effects of quantum confinement and surface effects and
variable oxidation state of cobalt have made CosDsnanoparticles
find immense applications in areas such as catalysis, intercalation
compounds for energy storage in Li-ion batteries, gas sensors, elec-
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Abstract

The energy of a graph is defined as the sum of the absolute values of egenvalues of 1ts
adjacency matrix. The absolute value of the largest eigenvalue is called the spectral radius of
the graph. This article introduces s-dominating energy in simple connected crisp graphs and
extends the same to connected fuzzy graphs. Also s-dominating energy of a complete fuzzy graph
18 determined and bounds on fuzzy s-dominating energy are acquired.

1. Introduction

Eigenvalues and Eigen wvectors of matrices have huge real life
applications. Steiner domination number in crisp graphs has been studied
from [7]. Also domination in fuzzy graphs was studied from [2]. The close
relation between eigenvalues of dominating matrix and dominating energy
are expounded in [3], [4] and [5]. The different types of energies of fuzzy
graphs are explicated in [1] and [8]. These studies lead uws to introduce
Steiner dominating energy (i.e.) s-dominating energy in crisp graphs and is

then extended to fuzzy graphs.

2010 Mathematics Subject Classification: 05C72, 05069, 51E10.

Keywords: fuzzy s-dominating matrix, fuzzy s-dominating eigen values, fuzzy s-dominating
spectrum.
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Fall detection is a serions problem in elder people. Constant inspection is important for this fall
identification. Currently, numeronus methods associated with fall detection are a significant area
of research for safety purposes and for the healthcare industries. The objective of this paper is to
identify elderly falls. The proposed method introduces keyframe based fall detection in elderly
care system. Experiments were conducted on University of Rzeszow (UR) Fall Detection
dataset, Fall Detection Dataset and MultiCam dataset. It is substantially proved that the
proposed method achieves higher accuracy rate of 99%. 98.15% and 99% for UR Fall detection
dataset, Fall Detection Dataset and MultiCam dataset. respectively. The performance of the
proposed method is compared with other methods and proved to have higher accuracy rate than
those methods.

Keywords: Optical flow: group of pictures: foreground segmentation.
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Abstract

In Today's World Banking Plays A Vital Role. Even A Common Man Is Now Aware Of All The Banking

Transaction. Banking, Before 5 To 6 Years Was A Little Tedious And Now It Has Been Become Much
Flexible. Now Totally The Situation Has Been Changed No Long Queue, Lengthy Statements, No Pen

And Paper For Withdrawal And Deposits And So On. All The Facilities Have Been Clubbed Together
And Are Given To The Customer Within Their Hands. Therefore In This Study 187 Respondents

Were Selected To Analyze The Customer Satisfaction And The Service Quality In Private And Public
Sector Banks And Also To Create Awareness Among The Customers Among Banking Facilities.
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Abstract

In today’s world, children constitute a major proportion of the global population and they are the

one who are easily affected by food borne diseases because of their weak immune syster. It has

been reported that 10% of the 5.8 million people living in the world are children less than 5 years

of age, and among them annually 1.8 million children die from the direct effects of diarrhoeal
diseases. (World Health Organisation, 1998). The potential risk factors leading to diarrhoea in an
infant are, feeding leftover and overnight foods, not washing hands prior to cooking and feeding,
consumption of the spilled food on the floor, use of dirty cloth for wiping hands and utensils and
the use of unsterilized and dirty feeding bottles for the infants (Sheth, M., &Arora, S., 2001)%. Poor
environmental sanitation and poor personal hygiene of the caretaker and mothers also continue
to remain leading etiological factors for food borne diseases among infants (Mini Sheth & Reeta
Dwivedi, 2006)°.
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Covid 19 has affected different people in different ways. It has changed totally everyone's lives globally, almost
all the section of people and people belonging to different sector of work has lost their living and also they are forced to
move on to digital platform to run their routine work. All the sectors started working in online mode, especially the
educational system. Teachers, students and parents all played a vital role in this digital learning. Therefore this paper
inscription was to gather all the literature review related to e learning, that is to share the knowledge and ideas of different
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Abstract

Covid 19 has affected different people in different ways. It has changed totally everyone's lives globally, aimost
all the section of people and people belonging to different sector of work has lost their living and also they are forced to
move on to digital platform to run their routine work. All the sectors started working in online mode, especially the
educational system. Teachers, students and parents all played a vital role in this digital learning. Therefare this paper
inscription was to gather all the literature review related to e learning, that is to share the knowledge and ideas of different

authors view about e leaming.
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We have explored the nanocomposites as a potential catalyst material in acid medium for the electro-
oxidation of methanol. Electrochemical impedance studies have shown that the R, value of (Poly-3-
Anisidine ) F3AJGCE is lower than the modified P3A-metal oxide doped electrodes. In the case of doped metal
oxides, we claim, this validates the slow electron transfer mechanism. Compared to P3A-Mn0,, P3A-Fe,0,

catalysts, the as-synthesized P3A-Cra0; displays an expanded electrochemically active surface region, sub-

Keywords:

Poly-3-anisidine
Electrocatalysis

Methanol oxidation reaction

stantially enhanced catalytic activity and improved stability for methanol oxidation reaction (MOR)

& 2021 Elsevier Ltd. All rights reserved.
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1. Introduction

Direct Alcohol fuel cells (DAFCs) are one of the most promising
energy conversion devices, due to their environmental friendliness
and high energy conversion efficiency. Among various DAFCs,
Direct methanol fuel cells have attracted increasing interest
because of their potential applications in portable electronic
devices|1-3|. Electrocatalytic applications which utilize conduct-
ing polymers is expected to offer a potential significant increase
in efficiency|4). Synthetic polymers were considered as insulators
before the development of the idea of doping concept |5]. After
this, the concept has been entirely changed. Intrinsically conduct-
ing polymers could conduct electricity of the order near to that of
metal oxide nanoparticles by doping process|6|. Conjugated poly-
mers like Polyanisidine, Polyaniline, Polypyrrole, Polyindole,
Polythiophenes have numerous potential applications in electrical
and electronics field|7|. Polyaniline and its derivatives (ortho
methoxyaniline, meta methoxyaniline, para methoxyaniline) have

* Cormresponding author.
E-mail address: magathalenalakshmi@wyahoocoin (A Lakshmi)

hitps: | (dol.org/10.1016/]. matpr.2021.02.336
2214-7853/0 2021 Elsevier Led. All rights reserved.

much attention due to their easy synthesis methods and also offer
good yield at low cost|£|. Very few electrocatalytic applications of
poly-3-anisidine (P3A) (pely meta methoxyaniline) have been
found in literature. Metal oxide nanoparticles doped polymer mod-
ified electrodes have been recently recognized to have potential
applications in electrocatalysis.

In the present work we report the synthesis of novel poly-3-
anisidine (P3A) using potassiumperdisulphate (K;5,03) as oxidant.
The synthesized metal oxides and nanocomposites are exhibit
excellent optical and electrical property. The phase of the synthe-
sized sample with crystallites size was measured from X-ray
diffraction (XRD) analysis. This study focuses on the synthesis of
P3A nanocomposites using Cra0s, MnO: and Fe:0s nanoparticles
for the applications of electro catalytic oxidation of methanol.

2. Experimental details
2.1. Synthesis of metal oxide nanoparticles

For synthesis of Cr:0: nanoparticle, K:Cra0+ (2.5 g), starch
(2.5 g), deionized water (100 mL) was uniformly mixed together

Selection and peer-review under responsibility of the scientific commirtee of the International Conference On Impact Of Innovations In Science And Technolegy For Societal

Development: Materials Science.
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ABSTRACT

Participation of women in economic activity in India 1s widespread from times immemorial.
Women constitute almost half of any country’s human endowment. They play a vital role in social
growth. An employed woman, plays a dual role, that of a housewife, a financial contributor to the
family, many a time, the sole earner. The present study 1s empirically focusing on the factors
governing the employment pattern of women labour, their status and satisfaction, their
motivational forces and the socio-economic conditions of the women labour in the service sector
in Radhapuram Taluk of Tirunelveli district.

A sample of 140 working women is chosen for the study by adopting a simple random
sampling method. Out of these 140 working women, 12 types of women working in the service
sector such as teacher, doctor, nurse, telecommunication, housekeeping, bank staff, hotel and
restaurant, travel agent, salesgirls, beauty parlour, tailoring and xerox and DTP have been taken
for the study. For analysing the primary data and the secondary data, mean, standard deviation, ‘t’
test, chi-square test, and Garrett’s ranking statistical tools have used. The meaning of ‘t" was
measured to determine the significant difference in women'’s satisfaction in the service sector
based on family. The estimated value of *t" was found to be 0.5184, lower than the table value of
1.97, which is essential at the level of 0.05. The null hypothesis is thus acknowledged, and it is
assumed that there 1s no substantial difference in the satisfaction of women in the service sector
and the form of family.

Keywords: economic growth, economic necessity, human resources, motivational forces,

entrepreneurship.
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ABSTRACT

In any economy, the banking sector is critical to agriculture, small businesses, and various
industries. This paper examines the work satisfaction of female bank employees in Tamilnadu's
Tirunelveli District. The critical goals of the research areas are listed below.

To study the socio-economic status of women private bank employees.
To examine the employment status of women in private sector banks.
To understand the reasons for joining the banking sector

e b koo

To find the occupational stress and health problems faced by women employees
3. To examine job satisfaction of women in private sector banks.

The study is based on primary and secondary sources. The primary data relates to January 2021.
The questionnaire was distributed through online Google forms to 150 women private bank
employees in lockdown due to Covid 19. Secondary facts have collected from books, journals,
newspapers, the internet and bulletins. Percentage, standard deviation, Garret ranking method,
multiple regression analysis, chi-square test, and probability analysis used. Hence education,
length of service and monthly salary are the predictor variables of job satisfaction in private sector
banks. Therefore, this study covers a wide range of independent variables that significantly
influence the job satisfaction of female employees working in private banks through an
investigation. Besides, the private sector banks must regularly conduct work-life balance and
Samily counselling programmes for their female employees. Also, the private sector banks should
encourage discussions with their female employees through social media to understand and meet
their work-life balance aspirations and needs.

Keywords: Banking sector, backbone, economic development, job satisfaction, work-life balance.
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Abstract:

Every continent and country have recognised and adopted Micro Finance as an anti-poverty
programme. As the Micro Finance movement spreads around the world, more and more groups
are offering loans to the needy. Introducing self-employment generation schemes that assist people
earn money and become more efficient at earning theirr own living through microfinance
programmes allows small loans to be made to the lowest of the poor. In addition to lending,
microfinance programmes offer services such as training and development. Using Self Help
Groups (SHGs) and Joint Liability Group (JLG) with banks, Micro Finance 1s a cost-effective and
complementary method of rural credit disbursement that promotes the quick and timely availability
of mstitutional credit in an economical and effective manner and in small funds without an
excessive legal and procedural framework. Progress in MFI outreach and extension i India has
been impressive. Microfinance and MFI outreach in India are examined in this research in light of
this setting. It is found that the trend coefficient was found to be statistically significant for MFI
loan disbursed by India. It includes an average MFI Loan Disbursed and MFI disbursed amount
increased by 18.51 percent and by 13.92 percent respectively per annum during the study period.
Thus, the growth rates are 13.97 percent and 10.85 percent for MFI Loan Disbursed and MFI
Disbursed Amount, respectively. In the case of in Bank Loan Disbursed to SHGs, the trend
coefficient was found to be statistically significant. It indicates, on average, the quantity in the
Bank Loan Disbursed to SHGs that had increased by 6.82 percent annum over the study period.
The growth rate is found to be 6.38 percent for India Bank Loan Disbursed to SHGs. R” indicates
a variation explained by the time variable nearly from 61 percent to 79 percent on the dependent

variable. The Indian government and the Reserve Bank of India must take the necessary steps to
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Abstract: We introduce a new class of soft contra generalized star beta continuous
function (contra ¢*3°-conts function) in soft topological spaces. Also we present
almost contra ¢*#*-continuous functions and we derive some basic properties.

Keywords and Phrases: Contra ¢* 3*-continuous, almost contra ¢* 3*-continuous,
contra g*3*-irresolute.
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1. Introduction

Initially the concept of generalized closed sets were introduced by Levine [3] in
topological spaces in 1970. Molodtsov [4] pioneered the study of soft set theory as
a new mathematical tool and confronted the fundamental results of the soft sets in
1996. Soft topological spaces(STS) are defined over an initial universe with a fixed
set of parameters and was introduced by Munazza Naz & Muhammad Shabir [5].
The authors [6, 7] introduced the concept of generalized star G-closed sets in TS
and soft g*3-closed sets in STS. In this paper we introduced the new concept of
contra g*3*-continuous function and contra ¢*3*-irresolute functions and we have
discussed some properties. Also we present almost contra g*3°-continuous functions
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Abstract :We present a new set of soft generalized*  —locally closed set

(here after mentioned as, g'B* — lc), soft g*f — lc”set (here after mentioned as,
g'p*=Ic*),soft g*B — Ic*" (here after mentioned as, g*f° — [c*") sets in STS. Further to
the above, the relation between the other notions connected with the forms of soft — Ic sets and
some properties are studied.

Keyword:g*f3* —closed set, g*f° — lc set, g*3° — lc"set,g* f° — lc""set.
AMS Subject Classification (2010): 54A40,54C05,54C08

1. Introduction

Initially the concept of generalized closed sets were introduced by Levine [3] in topological spaces in 1970,
Molodtsov [4] pioneered the study of soft set theory as a new mathematical tool and confronted the
fundamental results of the soft sets in 1996. Soft set theory has become an important application and it has
become a significant tool for dealing with uncertainties integral with the problems in many scientific fields.
Soft topological spaces(STS) are defined over an initial universe with a fixed set of parameters and was
introduced by MunazzaNaz& Muhammad Shabir [5]. Also in 2015 Kannan [2] introduced soft generalized-
locally closed sets in STS. The authors [6,7] introduced the concept of generalized star f-closed sets in TS
and soft g*f-closed sets in STS.We define g*f° — lcset, g*B* — lc"set, g*B° — Ic*"sets in STS. Also we
have introduced the new concept of g'B%lc — continuous and g*f*lc — irresolute functions and we
have discussed some properties. The straightforward proof of the theorems is omitted. For the concepts of
STS we refer [1,2,6,7,9].

2. Soft g* B —Locally Closed sets

Definition: 2.1 A soft subset (F, E) of a STS (U, 7, E)is said to be a soft-g*f —locally closed set (here after
called as,g"B° — lc set) if (F,E) = (Q,E) N (S,E) where (Q,E) is g*B° —open (briefly.g"$°0) and
(S,E) is g*B* —closed set (briefly,g*£°C).

It is denoted by g*f* = lce(U, 1, E).

Definition: 2.2 A soft subset (F, E) of a STS (U, 7, E)is said to be a g*#° — Ic*set if there exists a g*°0
set (@, E) and soft closed (briefly,C*) set(S, E) of U such that (F,E) = (Q,E) n (S, E).
It is denoted by g*B° — lc* (U, 7, E).

1 Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
N of this work must maintain attribution to the author(s) and the title of the work, jourmal citation and DOL.
Published under licence by 1OP Publishing Lid 1
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Abstract: In this paper, as a further generalization of ideals, we introduce the notion of
symmetric bi- interior ideal as a generalization of symmetric quasi ideal, symmetric
bi-ideal and symmetric interior ideal of symmetric semigroup and study

the properties of symmetric bi-interior ideals of symmetric semigroup and simple
symmetric semigroup.

Keywords: symmetric quasi ideal(SQ-ideal), symmetric bi-ideal(Sbi-ideal), symmetric interior
ideal(Si-ideal), symmetric bi-interior ideal(Sbii-ideal), symmetric bi-quasi ideal(SbiQ-ideal), bi-
interior symmetric semigroup.

L.Introduction
In [3],[6] introduced the concepts of bi-ideals in semigroups. The notion of Quasi-ideals was introduced
by [14]for rings and semigroups.

2.Preliminaries

Definition 2.1

Let S be a SSG of (S;,0).A non empty subset A of S is said to be symmetric left ideal of S if

S X"AD A and A is said to be symmetric right ideal of S if AX’S 2 A. Similarly S in (S;, +°), symmetric
left ideal of S if SX*?A D A and A is said to be symmetric right ideal of S if

Ax*°S 2 A If A is both left and right ideal then it is called an symmetric two sided ideal of S.

Definition 2.2 Simple Symmetric Semigroup:
A symmetric semigroup S is said to be simple symmetric semigroup if S has no proper ideals.

Definition 2.3 symmetric bi-ideal (Sbi-ideal)
A subsemigroup S, of a SSG S in (S; ,0) is called a symmetric bi-ideal of S if ;N (S x°S,)=S,
Similarly S in (S;, +°), if S;N (S x*°S,)=S,.

Definition 2.4Symmetric Quasi —ideals (SQ-ideals)
Let S be a SSG of (S; ,0).A non empty subset Q of S is said to be Symmetric Quasi —ideals of S if (S
Xx"Q)N (Qx’S) =S. Similarly S in (S;, +°), (S x*°Q)N (Qx*°S) CS.

3.Main Results:

Definition 3.1 symmetric interior-ideal (Si-ideal)

A subsemigroup S; of a SSG S in (S;,0) is called a symmetric interior-ideal of S if
(S;%°S)NS=S. Similarly S in (S;, +°), if{S;x*?S)NSCS.

Example 3.2

Let the elements of S; = {e, pi, p2. Ps, pa. Ps |- The elements of SSG, S = {e, p1, p2. ps}

The elements of SSSG .S, = {e. pr. p2}. Six*2S = {e, pr. p2 X ¥ {e. pi. p2. p3 1= 1€, Pio P2, P3)s
(Six*?S)NS = {e, p1, p2. p3 }N {e, i, P2, p3}=S

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
[T of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL
Published under licence by 10P Publishing Ltd 1
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Abstract: In this note we introduce the notion of Symmetric Prime and Symmetric
Semiprime ideals in Symmetric Semiroups and we define completely symmetric
prime and completely symmetric semiprime ideals also we derive some results based
on the above concepts.
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1. Introduction

Prime Ideals play very important role in semigroups and are rooted from prime numbers of the

integers. Especially ,it is cornerstone on commutative rings and topological semigroups.In [7],[8],[9]
introduced the concept of Symmetric Semirings and Symmetric Semigroups, and symmetric semigroup
ideals.Here, we introduce the notion of Symmetric Prime and Symmetric Semiprime ideals in Symmetric
Semiroups and we define completely symmetric prime and completely symmetric semiprime ideals also
we derive some results based on the above concepts.

2. Preliminaries
We define a new operation in composition mapping on S, that is called as plus circle compo, its
satisfying the conditions in [8].

Definition 2.1(5;,0) Symmetric Semigroup
A non empty set S in S; together with a binary operation “o’ is called (S;.0) symmetric Semigroup
if ‘o’ is associative in (S;,0) that is eo(pops) = (eop Jop: for some e.prp(S;.0).
Similarly(S;, +°) Symmetric semigroup also satisfies e+ (p,+"p2) = (e+"p )+ p, for some
epupae€ (S5,+°).

3.Main Results
Definition 3.1 (5; ,0)& (8; , +") —Commutative S5G

If pyop: —propy &if p; +° p; - po+" py ;we say that p; and pcommute with each other ; if p, o ps -
prop; & ifpy +" py _p; +°p; for all elements p;, p; e S we call S is commutative SSG.
Example 3.2

(i) Let S be a SSG of (5;, +"). The elements of S={ ¢, p;, pz}. Then we have

r@m Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
= [ of this work must maintain atinibution to the authon(s) and the title of the work, journal citation and DOL
Published under licence by I0P Publishing Led 1
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ABSTRACT

In this paper, we introduce a new domination parameter, called equitable detour global domination
number of a graph. A subset D of V(G) is a detour global dominating set if for every verlex of G is
contained in a longest path between any pair of vertices in D and global dominating set. The minimum
number of vertices taken over all detour global dominating sets of & Is called the detour global
domination number of G and Is denoted by n,,gl{t:). A detour global dominating set of
cardinalityyyny(6) 15 called a yung- Set of G.A detour global dominating set D of V(6) is called an
equitable detour global dominating set if for every vertex a € ¥ not in D, there exists a vertex b € D such
that abis an edge of Gand|deg(a)— deg(b)| < 1. The minimum number of vertices taken over all
equitable detour global deminating sets of & is called the equitable detour global domination number of
G and is denoted by]r;,w({:}. We determing ygq, for some standard class of graphs and characlerize the
detour global domination and equitable detour global domination parameters are equal.

Keywords: Detour set, detour global dominating sel. eqguitable detour global dominating set
Mathernatical subject classification 05C12, 05C70.

33129



Mdian Jowrnal of Natural Sciences ﬁ wwn.tnaraindia.org. in ©LTONS

Vol 12 / Issue 066 / June /2021 International Bimonthiy ISSN: 0970 — 0997

RESEARCH ARTICLE

A New Approaches About Contra g'p —Continuous Functions in
Topological Spaces

Punitha Tharani. A'and Sujitha. H*

'Head and Associate Professor, Department of Mathematics, St. Mary's College (Autonomous),
Thoothukudi-628001, Tamil MNadu, India. Affiliated to Manonmaniam Sundaranar  University,
Abishekapatti, Tirunelveli-627012, Tamil Madu, India.

‘Research Scholar (Part-time) (Register Number: 19122212002003), Department of Mathematics, St
Marys College (Autonomous), Thoothukudi-628001, Tamil Madu, India. Affiliated to Manonmaniam
Sundaranar University, Abishekapatti, Tirunelveli-627012, Tamil Nadu, India.

Received: 03 Mar 2021 Revised: 05 Apr 2021 Accepted: 06 May 2021

“Address for Correspondence

Sujitha. H

Research Scholar (Pari-time) (Register Number: 19122212092003),
Department of Mathematics,

St. Mary's College (Autonomaous),

Thoothukudi-628001, TamilMNadu, India.

Affiliated to Manonmaniam Sundaranar Universily'.
Abishekapatti, Tirunelveli-627012, Tamil Nadu, India

Ermail: suji.sujithalé@gmail.com

This is an Open Access Journal { article distributed under the terms of the Creative Commons Attribution License
(CC BY-NC-MD 3.0) which parmnits unresiricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

Initially the concept of g*f-closed sets were introduced by Punitha Tharani. A and SujithaH [8] in
topological spaces in 2020. Now, we introduce a new sets Contra generalized star beta continuous
function (briefly, Contrag®f — continuous function) in topological spaces. Also we present almost contra
g*f-continuous functions and some of its characteristics and several properties are investigated.
Mathematics Subject Classification (2010): 54A04, 54C08, 54C10.

Keywords: contra g*f = continuous, almost contra g*f = continuous, contra g*f — irresolute.

INTRODUCTION

The nation of contra and almaost contra was introduced by Dontchew [5] in 1994, Along with him MNaoiri [6] introduced
a new weaker form of functions called contra semi continuous function. Contra pre-continuous functions was
introduced by MNoiri [7]. In 2004 almost contra pre-continuous function was introduced by Ekici.E [4]. Following this,
numerous author presented numerous kinds of new generalizations of contra-continuity, contra semi-continuity,
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ABSTRACT

A subset D of V(G) is a detour global dominating set if for each vertex of G is contained in a longest path
between any pair of vertices in D and global dominating set. A detour global dominating set D of V(&) is
called an equitable detour global dominating set if for each vertex a € V not in D, there exists a vertex
b € D such that ab is an edge of G and |deg(a) — deg(b)| = 1.In this paper, we discuss the detour global
domination number and equitable detour global domination number of graphs such as lollipop L.
Windmill Wd(n,m), Friendship F,, Jellyfish f(n, m) and subdivision of Jellyfish ${j(n,m]).

Mathematical subject classification: 05C12, 05C70

Keywords: Detour global domination number, equitable detour global domination number

INTRODUCTION

By a graph G = (V, E), we consider a finite undirected connected graph without loops or multiple edges. The order
and size of G are denoted by n, m respectively. The concept of Detour Global Dominating graphs was introduced in
[3]. For underlying definition and results, see references.

Preliminaries
Definitions and Notations 2.1
*  Alollipop graph Ly m is the graph obtained by joining K, to By, with a bridge.
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ABSTRACT: In this note we define symmetric subgroups under the operators composition and plus circle
compo.Also we derive some results based on the above concepts.
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I. INTRODUCTION
In mathematics, the symmetric group on a set is the group consisting of all bijections of the set (all one-
to-onc and onto functions) from the set to itself with function composition as the group operation. The
symmetric group is important to diverse arcas of mathematics such as Galois theory, invariant theory. the
representation theory of Lic groups, and combinatorics. Cayley's theorem states that every group G is
isomorphic to a subgroup of the symmetric group on G.

II. PRELIMINARIES
Definition 2.1:
Let A be a finite set contaming n clements. The set of all permutations of A is clearly a group under the
composition of functions. This group is called the symmetric group of degree n and is denoted by S,
Definition 2.2:
Let G be a group, a subset H of G is called a subgroup of G if H itself is a group under the operation induced by
G

Definition 2.3: (Reverse Composition - Og)
Let us consider a symmetric group S,. The elements of S; are {(: g)(; f)} ={e,p1}
The Reverse Composition is definedas in S; ¢Opg p; - (: :) Op (;f
The composition mapping is 1 = 1=2 here we define the reverse composition mapping as
1 =12 (ie) 2 —1
similarly, 2 —=2—1 (i¢) 1 —2

¢ Oupi -(53) =P
and alsop,; Oge = (:22) O (;f
(1e) l-1-52 = 2 =1

25221 =152

piOre=(;2) =pi

It’s clearly Og is also a binary operation.

Definition 2.4:
We define a new operation in composition mapping on S, that is called as plus circle compo,

*Corresponding Author: V.Uma Maheswari 29 | Page
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Abstract

This article deals with the investigation of Vj-vertex magic labeling on Hypercube, Double edge

connected path union of hypercubes, Double edge connected open star  of hypercubes and Double edge

connected open star of path union of hypercubes.

Keyword: DEC P,,Q,,, DECS(m,Q,,), DEC 5(m, By, @), Q.

AMS subject classification (2010): 05C78

1. Introduction

For a non-trivial abelian group V;-under multiplication a graph G is said to be V; - magic graph if there
exists a labeling g of the edges of G with non-zero elements of V;-such that the vertex labeling g* defined as

g* () =1, g(uv) taken over all edges wv incident at ¥ is a constant.
Let Vi={1,-1,1,-1}

This article deals with the investigation of V; - vertex magic label on Hypercube, Path union of hypercube,
Union of Overlapping open star of Hypercube, Overlapping open star of path union of Hypercube.

2.  Preliminaries

Definition 2.1: A graph obtained by replacing each vertex of Ky » except the apex vertex by the graph
Gy Gy, wns Gy 1s known as an Open star of graphs which is denoted by 5(6y.6;. ... . Gy). If we replace each vertex

of Ky y except the apex vertex by a graph G.
(ie) Gy =G = =Gy
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This article deals with the investigation of Vj-vertex magic labeling on Hypercube, Double edge

connected path union of hypercubes, Double edge connected open star of hypercubes and Double edge

connected open star of path union of hypercubes.
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1. Introduction

For a non-trivial abelian group Vj-under multiplication a graph G is said to be V- magic graph if there
exists a labeling g of the edges of & with non-zero clements of V;-such that the vertex labeling g* defined as

g' ) =T, g(uv) taken over all edges uv incident at v is a constant.
Let Vi=1i,-1,1,-1}

This article deals with the investigation of V; - vertex magic label on Hypercube, Path union of hypercube,
Union of Overlapping open star of Hypercube, Overlapping open star of path umion of Hypercube.

2. Preliminaries

Definition 2.1: A graph obtained by replacing each vertex of Ky » except the apex vertex by the graph
Gy . Gs. ... Gy 15 known as an Open star of graphs which is denoted by 5{ Gy . Gs. ... . G, ). If we replace each vertex

of K3 4 except the apex vertex by a graph G.
(ie) 6 = 6 == Gy
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Abstract: Let V, be an abelian group under multiplication. Let g: E(&) — V,. Then the vertex magic labeling on
V, is induced as g": V(G) — V, such that g*{v") = [], g{ur) where the product is taken over all edges uv of G
incident at v 1s constant. A graph is said to be ¥, - magic if it admits a vertex magic labeling on V. In this paper,
we prove that C,, X C,.m = 3,n = 3, Generahized fish graph, Double cone graph and four Leaf Clover graph
are all ¥, -magic graphs.

Keyword: Vertex magic labeling on V, Vi -magic graph, Four Leaf Clover Graph.

AMS subject classification (20010): 05CT78

1. Introduction
For a non-trivial abelian group V; under multiplication a graph  is said to be V¥, -magic graph if there exist a
labeling g of the edges of G with non-zero elements of ¥ such that the vertex labeling g* defined as g*(v) =
[1. g(ur) taken over all edges uv incident at ¥ is a constant.

Let Vy = {i,—i, 1, —1} we have proved that the Cartesian product of two graphs,Generalized fish graph, Happy
graph.Four Leaf Clover Graph are all
¥, -magic graphs.

2, Basic Definition
Definition: 2.1Cartesian Product of Two graphs
Cariesian product of two graphs &, H 15 a new graph GH with the vertex set ¥ x V and two vertices are adjacent
in the new graph if and only if either # = vand u' is adjacent to v" in H or ' = v' and u is adjacent to v in G.

Definition: 2.2CGeneralized Fish Graph
The generalized fish graph is defined as the one point union of any even cycle with Ci. It is denoted by
GF(2n,3). It has Zn 4+ 2 vertices and 2n 4 3 edges.

Theorem: 2.3 Cartesian product of two cycles C,, ¥ C,, i1sa V;-magic graph with m,n = 3.
Proof:
Let V(Cp % C) ={vp1gj<mjufy: 1<j<mju
ufyr1sjsmjufym1<j<m]
E(Cn % C) = {vyypu:1 = j s mjufvjvj 1 j<mju
ulyfvys1<jsmjufyvls1<j<mju
Ufyrj: 1< j<mufvfy :1<j<mju
Uy s1<j<smjufv'vpl<j<m}
[Vms1 = 15 Vingy = v; 1?}:_‘_1 =” v‘i:fr Fljﬂrttl-}rf V"1 0y = Vi T = Uy
Vg = VpilVp = Uy
Case 1:Letm,nn = 3 and both are even.
Let us define g: E(C,,, x €,,) = {{,—i,—1} as
g(vyvy,,) = iwhenjisodd ; 1< j<m
g(vjvyq) = —iwhenjiseven; 1< j<=m
g(vjv;,,) = iwhenjisodd ; 1<j<m
g(vjvj,,) = —iwhenjiseven; 1<j<m
g(v'vj},) = iwhenjisodd ; 1 = j = m

TEFE

g(vj'v},) = —iwhenjiseven; 1 <j<m

240
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Abstract

The energy of a graph is defined as the sum of the absolute values of eigenvalues of its
adjacency matrix. The absolute value of the largest eigenvalue 15 called the spectral radius of
the graph. This article introduces s-dominating energy in simple connected crisp graphs and
extends the same to connected fuzzy graphs. Also s-dominating energy of a complete fuzzy graph
15 determined and bounds on fuzzy s-dominating energy are acquired.

1. Introduction

Figenvalues and Eigen vectors of matrices have huge real bfe
applications. Steiner domination number in crisp graphs has been studied
from [7]. Also domination in fuzzy graphs was studied from [2]. The cloze
relation between eigenvalues of dominating matrix and dominating energy
are expounded in [3], [4] and [5]. The different types of energies of fuzzy
graphs are explicated in [1] and [8]. These studies lead us to introduce
Steiner dominating energy (i.e.) s-dominating energy in crisp graphs and is

then extended to fuzzy graphs.
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Keywords: fuzzy s-dominating matrix, fuzzy s-dominating eigen values, fuzzy s-dominating
spectrum.

Recerved May 17, 2021; Accepted June 7, 2021



Advances and Applications in Mathematical Sciences
Volume 21, Issue 1, November 2021, Pages 459-466
® 2021 Mili Publications, India

FUZZY s-DOMINATING ENERGY

G. PRISCILLA PACIFICA and J. JENIT AJITHA

Assistant Professor

Department of Mathematics

St. Marys’ College (Autonomous)
Thoothukudi, India

E-mail: priscillamelwyn@gmail.com

Ph.D. Research Scholar (Part time)
St. Marys’ College (Autonomous)
Thoothukudi, India

Affihated to Manonmanium
Sundaranar University Tirunelveli
E-mail: ajitha jenit@gmail.com

Abstract

The energy of a graph is defined as the sum of the absolute values of eigenvalues of its
adjacency matrix. The absolute value of the largest eigenvalue 1s called the spectral radius of
the graph. This article introduces s-dominating energy in simple connected crisp graphs and
extends the same to connected fuzzy graphs. Also s-dominating energy of a complete fuzzy graph
1s determined and bounds on fuzzy s-dominating energy are acquired.

1. Introduction

Eigenvalues and FEigen vectors of matrices have huge real life
applications. Steiner domination number in crisp graphs has been studied
from [7]. Also domination in fuzzy graphs was studied from [2]. The close
relation between eigenvalues of dominating matrix and dominating energy
are expounded in [3], [4] and [5]. The different types of energies of fuzzy
graphs are explicated in [1] and [8]. These studies lead us to introduce
Steiner dominating energy (i.e.) s-dominating energy in crisp graphs and is
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Article Info Abstract

Page Number:750 - 757 For any two vertices w and v in a connected graph (& = (V, E), theu - v
Publication Issue: path P is called a v - v square free path if no four vertices of P induce a
Vol 70 No. 2 (2021) square. The square free detour distance is the length of a longest w - v

square free path in G. A w - v path of length is called a u - vsquare free
detour. A subset § of I is called a square freedetour set if every vertex
of G lies on aw - v square free detour joining a pair of vertices of &.
The square free detour of 7 is the minimum order of its square free detour
sets. A square free detour set S of 7 is called a minimal square free detour
set if no proper subset of §is a square free detour set of G. The upper
square free detour numberof 7 1s the maximum cardinality of a minimal
square free detour set of . We introduce the upper connected square free
detour number and determine the upper connected square free detour
number of certain classes of graphs. Further, we investigate the bounds for
it and characterize the graphs which realize these bounds. We show that
Article History there is no “Intermediate Value Theorem™ for minimal connected square

Article Received: 05 September 2027 e detour sets.
Revised: 09 October 2021

Accepted: 22 November 2021 Keywords: upper square free detour number; minimal square free detour
Publication: 26 December 2021 set; minimal connected square free detour set; upper connected square free
detour number.

1 Introduction

By a graphG = (V, E). we mean a finite undirected connected simple graph. For basic definitions
and terminologies, we refer to Chartrand et al. [6]. The concept of geodetic number was introduced
by Harary et al. [1], [7]. For any vertices 1 and v in a connected graph G, the distance d(u, v) is the
length of the shortest u — v path in &. A u — v path of length d(u, v) 1s called a u — v geodesic. A
set 5 € IV 1s called geodetic set of G if every vertex of & lies on a geodesic joining a pair of vertices
of §. The geodetic number g(G) of G is the minimum order of its geodetic sets and any geodetic set
of order g((&) is called a geodetic basis of G. The concept of detour number was introduced by
Chartrand et al. [4], [5]. The detour distanceD (1, 17)is the length of the longest u — v path in G.A
u — v path of length D(u, v) is called a u — v detour. A set § € V is called detour set of G if every

Vol. 70 No. 2 (2021) 750

hitp://philstat.org.ph
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ABSTRACT

For every connected graph $G8$, the square free detour distance SFD (u, v) is the length of a
longest u- v square free path in G, where u, v are the vertices of G. A u-v square free path of
length SFD(u, v} is called the u-v square free detour. It is found that the square free detour
distance differs from the distance , monophonic distance and detour distance. The square free
detour radius 1s found for some standard graphs. Their bounds are determined and their
sharpness 1s checked. Certain general properties satisfied by them are studied. Existence of
graphs is also found.

1991 Mathematics Subject Classification. 05C12.
Keywords and phrases. Distance, Detour Distance, Square Free Detour Distance.
1. Introduction

Basic definitions are studied from [1], [3] and [5]. when a railway line, pipe line or highway 1s
constructed, the distance between the respective structure and each of the communities to be
served 1s to be minimized. In a social network an edge represents two individuals having a
common interest. Thus the centrality have interesting applications in social networks. If we
consider a cycle of length 4, the serve can be made only to any two communities or vertices.
This motivated us to introduce the square free detour center.

2. Cs4 FREE DETOUR CENTER

Definition:2.1

Let G be a connected graph. A vertex’s sfd eccentricity in G is defined as sfe(u) = max {SFD(u,
v) : v € ¥V (G)}. The formula sfrad(G) = min {sfe(u) : u € V(G)! determines the sfd radius of
G. The formula sfdiam{G) = max {sfe(u) : u € V (G)} determines the sfd diameter of G.

Note 1. Every pair of vertices v,w in a tree T are connected by a unique path,
therefore d(v,w) = dy(v,w) = Dy (v,w) = 5FD(u,v) = D(v, w). Consequently,
1967 http://www.webology.org
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L. Introduction

For a graph ¢ = (V,E), we mean a finite undirected connected simple graph. The order of G is represented
by n. We consider graphs with at least two vertices. For basic definitions we refer [3]. For vertices w and v in a
connected graph &, the detour distance D(u, 1) is the length of the longest u — v path in . A u - v path of
length D (1, 1) 1s called a u — v detour. This concept was studied by Chartrand et.al [1].

A chord of a path P is an edge joining two non-adjacent vertices of P. A path P is called a monophonic path if
it 1s a chordless path. A longest x — ¥ monophonic path is called an x — y detour monophonic path. A set § of
vertices of {7 1s a detour monophonic set of 7 1f each vertex v of (7 lies on an x—y detour monophonic path for
some x and y in %. The minimum cardinality of a detour monophonic set of 7 1s the detour monophonic number of
(r and is denoted by dm((G). The detour monophonic number of a graph was introduced in [8] and further studied
in [7].

A total detour monophonic set of a graph (7 15 a detour monophonic set & such that the subgraph G[5] induced
by § has no 1solated vertices. The minimum cardinality of a total detour monophonic set of (7 1s the total detour
monophonic number of (7 and is denoted by dmi{ (7). A total detour monophenic set of cardinality dmd(r) is called
a dmgset of (7. These concepts were studied by A. P. Santhakumaran et. al[6].

The concept of tnangle free detour distance was introduced by Keerthi Asir and Athisayanathan [4]. A path P
1s called a triangle free path if no three vertices of P induce a triangle. For vertices v and v in a connected graph .,
the triangle free detour distance Dy (n, v) is the length of a longest w — v triangle free path in G. A w — v path of
length Dyr(w, v) 15 called a w — v tnangle free detour. For any two vertices w and v in a connected graph 7, 0 =
diw, v) = dmlu, v) = Dye(u, v)=Du, v)=n— 1L

The triangle free detour eccentricity of a vertex v in a connected graph G is defined by e,,(v) =
rnax{DM (w, v):u, v E l-"} . The triangle free detour radius of Gis defined by rada (G) = rﬂin{anr(tﬂ): v E '.v’}
and The triangle free detour diameter of Gis defined by diam,(G) = max {eﬁr (v): v €V}

A total triangle free detour set of a graph (7 1s a tnangle free detour set § such that the subgraph G[5] induced
by § has no isolated vertices. The minimum cardinality of a total triangle free detour set of  is the total triangle
free detour number of (7. It 1s denoted by 1dn 4 (7). A total triangle free detour set of cardinality fdn .4r((7) 1s called
tdn ar- set of G.

A vertex v of a connected graph G is called a support vertex of G if it is adjacent to an end vertex of G. Two
adjacent vertices are referred to as neighbors of each other. The set N{v) of neighbors of a vertex v 1s called the
neighborhood of v. A vertex v of a graph G 1s called extreme vertex if the subgraph induced by its neighbourhood
is complete. The following theorems will be used in the sequel.

Theorem 1.1: Let G be a connected graph of order n, then 2 = dnar(G) = tdnas (G) = cdnas(G) = n.
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1 Introduction

For any vertices u and v in a finite undirected connected simple graph G = (V,E), the distance
d(w,v) is the length of the shortest u — v path in G. A u — v path of length d(u, v) is called a
u — v geodesic. For a vertex v in a connected graph G, the eccentricity e(v) of v 1s the distance
between v and a vertex farthest from v in G. The minimum eccentricity among the vertices of
G is 1ts radius and the maximum eccentricity 1s its diameter, which are denoted by
rad(G) and diam(G) respectively. Two vertices u and v of G are antipodal if d{u,v) =
diam(G). This geodesic concept was studied and extended to detour distance by Chartrand et.
al. [2-5]. For two vertices u and v in a connected graph G, the detour distance D(u,v) from
uto v is defined as the length of a longest u — v path in G. A u — v path of length D(u, v) s
called a u — v detour. The detour eccentricity ep(v) of v is the detour distance between the
vertex v and a vertex farthest from v in G. The minimum detour eccentricity among the vertices
of G is the detour radius radp(G) of G and the maximum detour eccentricity 1s its detour
diameter diamp (G) of G. This detour concept was further studied by Santhakumaran et. al. [11]
For two vertices u and v in a connected graph G, a longest u — v chordless path 1s called a u —
v detour monophonic. This detour monophonic distance was studied by Titus et. al. [10,11].
Further, the triangle free detour distance was introduced and studied by Keerthi Asir, Sethu
Ramalingam and Athisayanathan [7-9]. The triangle free detour eccentricity eap(u) of a vertex
u in G is the maximum triangle free detour distance from u to a vertex of G. The square free
detour radius, Ryf of G is the minimum square free detour eccentricity among the vertices of G,
while the triangle free detour diameter, Dysof G is the maximum triangle free detour
eccentricity among the vertices of G. In this paper, a similar concept of square free detour
distance is introduced and investigated. For basic terminology refer to [1,6].
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Abstract:

Every continent and country have recognised and adopted Micro Finance as an anti-poverty
programme. As the Micro Finance movement spreads around the world, more and more groups
are offering loans to the needy. Introducing self-employment generation schemes that assist people
earn money and become more efficient at earming their own living through microfinance
programmes allows small loans to be made to the lowest of the poor. In addition to lending,
microfinance programmes offer services such as training and development. Using Self Help
Groups (SHGs) and Joint Liability Group (JLG) with banks, Micro Finance 1s a cost-effective and
complementary method of rural credit disbursement that promotes the quick and timely availability
of mstitutional credit in an economical and effective manner and in small funds without an
excessive legal and procedural framework. Progress in MFI outreach and extension i India has
been impressive. Microfinance and MFI outreach in India are examined in this research in light of
this setting. It 1s found that the trend coefficient was found to be statistically significant for MFI
loan disbursed by India. It includes an average MFI Loan Disbursed and MFI disbursed amount
increased by 18.51 percent and by 13.92 percent respectively per annum during the study period.
Thus, the growth rates are 13.97 percent and 10.85 percent for MFI Loan Disbursed and MFI
Disbursed Amount, respectively. In the case of in Bank Loan Disbursed to SHGs, the trend
coefficient was found to be statistically significant. It indicates, on average, the quantity in the
Bank Loan Disbursed to SHGs that had increased by 6.82 percent annum over the study period.
The growth rate is found to be 6.38 percent for India Bank Loan Disbursed to SHGs. R* indicates
a variation explained by the time variable nearly from 61 percent to 79 percent on the dependent

variable. The Indian government and the Reserve Bank of India must take the necessary steps to
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Abstract

The economy's backbone is its banking system. Economic development is strongly aided by
a well-developed financial system, which leads to higher national income and living
standards. The presence of integrated, established, and regulated financial markets and
institutions that cater to the financial needs of both the household and corporate and
government sectors characterises an organised financial system. The study's goal is to
determine the effects of banking reforms in India by looking at lending and reinstatement of
commercial bank loans over the post-reform era, which spans 1990-91 to 2019-20.

The study draws on secondary data from a variety of sources, including annual reports from
various banks, the RBI newsletter, various Indian banking reports, Indian Bank Association
publications, the Indian Banking Institute, the National Bank Management Institute, and
various journals in related fields. Mean, Standard Deviation, CAGR, correlation co-efficient,
and co-efficient of variations are all percentage techniques that have been used.

According to the study, from 1990-91 to 2019-20, the average amount of loans issued was Rs.
3121.18, whereas the average amount of loans recovered in the post-reform period was Rs.
13754.34. However, between 1990 and 2019, the total amount of loans issued and loans
recovered grew at a positive CAGR of 2.47 percent and 5.51 percent, respectively, with a
high CV of 16.80 percent and 1.28 percent and a high CV of 16.80 percent and 1.28 percent.
Between issued loans and loan recovery, the post-reform period has a 0.914 correlation
coefficient. The association between loans that have been issued and those that have been
recovered is undeniably beneficial. This demonstrates that, following the reform, a greater
rate of loan issuance led to a higher rate of debt collection from loan beneficiaries. The bank's
loan recovery performance has thus been rated satisfactory in the post-reform period.
Keywords: financial system, economic development, economic reforms, technical efficiency,

correlation coefficient.
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