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JUJUBE FRUITS FOR
HEALTHYLITE.

lutroductiott

Jujube fruit, also known as red or Chinese date
is native to $outhern Asia but has brcome popular
all over the place. Jujube lruits contain high tevets of
carhohydrates, especially glucose and tructose, lt gives
us health ben*fits lor our nervous $ystem, immunity, and
digestion, The people of developed nations give priority
to consuming Jujube fruil. But, in lndia, particularly in

urban areas, there is n0 awaroness about Jujube. lt
grants us disease free life. We consume this truit for
our healthy life.

It can be said that those who are born before 1980

cannot forget juiube truit. People hailing from villages

and small towns would still be talkative and proud ol
jujube, especially those from the government and

Governrnent aided schools. One can always witness

an tlderly grandmother selling juiube fruits. Not only

the fruits but vadas made of iujube and pickles made of

luiube are sotd. 50 paise can afford to have a hand{ul

o{ Jufubes. Ths vada can be shared by three person$.
juiubts are known for their sore and sweet taste. Most

students'tolk kom villages bring the lruits with them

and shars with friends. They never think ol selling them

lor a profit"

$rigin:

The evolution of ziziphus jujube dates back 4000
year$ ago. Juiube is a short tree with thorns. Arcording

to the researchers so far, China is said

t0 be ils mother land. The tree grows

in hot and dry temperature regions

to a height ol I melres. The present

generation is almsst uflaware ol

ziziphus iujube, ziziphusoenoptia and

cocciniagrandis and $o on. Under

normal circumstanees juiube is likety tu grow by the

banks of rivsrs, welh, lakes and canals oi rountry
sides, lt requires n0 ffi*nurs but some amount nf rain;

it blooms in winter and turns into fruits with hard seeds.

lndia ranks second amct$ Juiub* gr*wing countries
in the world after China, covering approximalety 1 lakh

ha area. Ber, it's another name is Jujube. Jujube can
be planted all over the year hut March to May is the
best time for planting. Fertil* soil is tlre best for iujube
cultivation.

Cultivalion:-

Juiube seeds are sown in suitably prepared in

advanced in the nursery bed @ 30 x 30 cm. planting is
done at a spacing of $ meler in low rain tall belts and g

meter in the irrigated condition or in areas g*tting high
rain fall. These trees are trained to progress a strong
lrame work during the first 2 to 3 years af$r planting.

The tree uan grow to a height *f 30-50 leet it soit and
climate eonditions permit. ll we can approach the near$t
Agriculture 0ollege or lnstitutiffi, they give some tips tor
growing 0f Jujube trse. Wr g*t more Brofits through the

sale of Juiube.

Juiube is a handy fruit tree which is ruttivat*d
throughoutthe muntry especially in Haryana, Ha,iasthan,

Puniab, Gujarat, Karnataka and Tamil Nadu" Apart from

that, n*w many larrners gf varicus states o{ India ars

JULY 2022
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INTRODUCTION

Schiff base ligands and its metal complexes has broadened
massively and now encompasses a vast range of organometallic
complexes and biological aspects [1]. Schiff base ligands are
often referred to as “privileged ligands” since they may easily
be produced by condensation between carbonyl compounds
(aldehydes or ketones) and primary amine [2]. Schiff base
ligands are capable of coordinating many metals and stabilizing
them in different oxidation states. Imines and azomethines,
also known as Schiff bases, have grown extremely popular
for the most part due to their simplicity of synthesis, air stability
and relatively low beginning materials [3-5]. Considering that
nitrogen and oxygen atoms serve as donor atoms, these comp-
ounds have high efficiency and stereo specificity as catalysts
in bond forming, oxidation, reduction, hydrolysis and other

Synthesis, Spectral, Electrochemical and Biological Studies on Co(II), Ni(II), Cu(II) and Zn(II)
Complexes Derived from 4-(2-Aminoethyl)benzene-1,2-diol and Terephthalaldehyde
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A novel Schiff base ligand (L) has been synthesized using 4-(2-aminoethyl)benzene-1,2-diol (dopamine) and terephthalaldehyde. This
hexadentate ligand has been used to synthesize cobalt(II), nickel(II), copper(II) and zinc(II) complexes with stoichiometry (1:2). Several
techniques were used to characterize the compounds, including elemental analysis, molar conductivity, magnetic moment, mass spectra,
cyclic voltammetry, SEM and powder XRD. Co(II), Ni(II), Cu(II) and Zn(II) have octahedral geometry based on physico-chemical
characterization studies. Using cyclic voltammetry (CV), the redox properties of the metal complexes were extensively studied. These
metal complexes were studied by SEM analysis to determine their surface morphology Solvatochromic behaviours of synthesized compounds
have been assessed using UV-vis absorption spectroscopy. By disc diffusion method, the ligand and its metal(II) complexes were tested
for antibacterial activity against two Gram-positive bacteria, two Gram-negative bacteria and one fungus. Using the HRBC membrane
stabilization method, the Schiff base ligand and its copper(II) complex were evaluated for their anti-inflammatory properties. In vitro
anticancer activity of the copper(II) complex was investigated by MTT assay on the human breast cancer cell line (MCF-7). According to
the results, the copper(II) complex inhibits breast cell growth better than the Schiff base. Using an α-amylase inhibitory assay method, the
ligand and its copper(II) complex were also tested for their antidiabetic effects in vitro. In comparison with the Schiff base ligand, the
copper(II) complex showed the best activity.

Keywords: Schiff base ligand, Metal(II) complexes, Cyclic voltammetry, Anticancer.
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transformations [6-10]. Large quantities of Schiff bases have
also been found to exhibit a wide variety of biological properties.
They have been shown to exhibit anti-tumor, antibacterial, anti-
fungicidal and anticarcinogenic properties [11-13].

A dopamine molecule comprises a catechol structure with
one amine group appended through an ethyl chain. Usually, it
is prescribed as an energizer sedate for severe hypotension,
slow heart rate and cardiac arrest. Additionally, plants and
animals contain dopamine. In the brain, dopamine works as a
neurotransmitter: a chemical that neurons (nerve cells) release
to communicate with each other. Numerous drugs and herbi-
cides have also been synthesized using dopamine. They have
significant properties including neurotransmission, neuro-
modulation, vasoconstriction and vasodilation as well as anti-
microbial, antibacterial, antioxidant, anti-inflammatory, anti-
fungal and antidepressant properties [14,15].
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ABSTRACT 

Anjana Appachana is a writer of Indian diasporas who lives in Arizona, US the male-controlled and the silence of women 

along with their anger and revulsion are well revealed in the story. In our tradition mother plays a very significant and 

central role on all the walks of life and is responsible for the welfare of the whole family by acting out various roles like a 

manager, guide, philosopher and friend. This study discloses that she does not get time to meet her parents because of the 

works of the house. This exposes the viciousness and control of the society which thinks that the place of women is limited 

within the family. This study analysis some of the short stories of Anchana Appachana and find out the elements of 

tradition and modernity. 

KEYWORDS: Anjana Appachana 

INTRODUCTION 

Anjana Appachana is an author who truly interprets and represents Indian middle class women and their lives through her 

writings. She makes her characters speak about everyday life of Indian culture and society. The theme of her writing 

mostly concentrates on the existence of women and their quest for identity. Dealing with domestic issues and the societal 

behavior towards women she succeeds in bringing out the suffocating oppressed environment to which Indian women are 

more often exposed to. The households and the characters actually are the microcosmic view of Indian society.  

Anjana Appachana is one such writer who unfailingly explores the pain and torment in the quelled world of 

Indian women. Their concerns, desires and dreams form the dominant issue of Anjana Appachana’s works. Her 

protagonists are often seen choked by the domestic, traditional and social confinements; they are ever seen struggling for 

the survival. In revert of all the duties, responsibility and devotion she extends to society, she is given to manipulation, 

oppression, suffocation and ultimately, silence. The heart filled with pain, the parched saliva and eyes gleaming with tears 

need to be out poured but these are always halted in the name of shame and disgrace. 

Anjana Appachana is a writer of Indian diaspora who lives in Arizona, USA who has brought out a novel, 

Listening Now and a collection of short stories “Incantations” and Other Stories. The works prominently deal with the 

problem of women in the Indian society and their alienation. Her short stories are the perfect description of traditional and 

modern women. This study analysis some of the short stories of Anchana Appachana and find out the elements of tradition 

and modernity. Mother is a traditional woman who wants to keep control over her daughters as she is frightened, they 

might worsen their good name, and as a result of which they will not be married in respectable families. Family, as an 
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ABSTRACT 

During this paper, we pioneer the notion of pre- -m- I open sets in ideal minimal 

space. Also, we investigate some properties and characterizations of these sets with 

suitable examples are given. 

 

    1. INTRODUCTION 

 In 1992, Jankovic and Hamlett introduced the notion of I-open sets in 

topological spaces via ideals. Dontchevin 1999 introduced pre-I-open sets; Kasaharain 

1979 defined an operation 𝛼 on a topological space to introduce 𝛼-closed graphs. 

Following the same technique Ogata in 1991 defined an operation 𝛾 on topological space 

and introduced 𝛾-open sets. During this paper, we pioneer the notions of pre- -m- I open 

sets in ideal minimal space. Also, we investigate some properties and characterizations of 

these sets with suitable examples are given. 
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Abstract 

People living all over the world belong to different religions, follow different cultures and 

speak different languages. If people of one nation go to another nation for their livelihood or 

education, they have to adapt themselves to the changing situations and places lest they 

should experience untold sufferings. Life throws all a lot of challenges, both simple and 

complicated, and it is up to all to rise and perform, take decisions that can be sometimes 

satisfying, and sometimes disturbing, and walk through it as if none were affected by it. It is 

not an easy thing to do. It is never easy to answer his heart as the questions surface and 

resurfaces time and again. Life is not a bed of roses to live easily. Lahiri is an Indian by birth 

but she has America as her permanent dwelling place. Hence, she has faced a lot of problems 

as an immigrant which she tries to show in her work. Hers are perfectly placed words lining 

themselves into elegant sentences whose subject matter: family, mothers and daughters, 

assimilation, alcoholism, children, marital love and touch us all. 
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Chemical growth dynamics of 4-Methyl-4 

′ -Hydroxy Benzylidene 

Aniline NLO single crystal structure and spectroscopic applications 
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a b s t r a c t 

An aromatic Schiff bases organic nonlinear optical single crystal of 4-methyl-4 ′ -hydroxy benzylidene ani- 
line (MHBA) was grown by slow evaporation solution growth technique and the solubility of MHBA in 

ethanol at increasing temperature was esteemed. The unit cell proportions were gained by both single 

crystal and powder X-ray diffraction analysis. The structural refinement of MHBA shows that it crys- 

tallizes in the orthorhombic system with space group P bcn . The molecule chiefly consists of two non –

planar benzene rings attached by carbon and nitrogen atoms. The various planes of reflection were iden- 

tified from the powder X-ray diffraction study and the unit cell proportions were same for single crystal 

XRD. Functional assemblies were entrenched by using Fourier transform infrared and FT Raman analysis 

by the molecular vibrations in the MHBA crystal. The assignment of protons and carbons in the grown 

MHBA crystals were recognized from 

1 H and 13 C Nuclear Magnetic Resonance Spectroscopy analyses. The 

UV- visible and fluorescence spectral evaluate were carried out and to find the optical transmission and 

emission range of MHBA. The second harmonic generation productivity of MHBA is about 1.04 times than 

that of a standard sample of potassium dihydrogen orthophosphate. The thermal constancy of the grown 

crystal was investigated by differential scanning calorimetric, thermo gravimetric and a differential ther- 

mal analysis which confirms the decomposition of the sample occurs at 120 °C. Mechanical stuff, the 

hardness number, yield strength and Young’s modulus of the grown material were studied using Vick- 

ers micro hardness tester and the work hardening coefficient reveals that MHBA belongs to the family 

of soft materials. The dielectric measurements with frequency and temperatures were used to find the 

power dissipation of the grown MHBA crystals. 

© 2021 Elsevier B.V. All rights reserved. 

1. Introduction 

Studies on the design and synthesis of molecular materials 

with larger hyper-polarizabilities have become a hot research topic 

in current years because of their high optical nonlinearity [1–

3] . Materials that display high optical nonlinearity find potential 

applications in devices for optical communications, optical pro- 

cessors, wavelength filters, modulators, data storage and optical 

switches [4] . Nonlinear optical (NLO) materials usually used in op- 

tical switching, optical data storage for the embryonic technolo- 

gies in telecommunications, frequency mixing, optical parametric 

oscillation, optical bi-stability, optical logic gates, laser radiation 

∗ Corresponding author. 

E-mail address: jothilakshmanan@gmail.com (L. Jothi). 

protection, optical image processing, under water communication, 

biomedical, signal processing analysis, etc. [5] . The NLO proper- 

ties of organic materials depend on their molecular level inside 

the material. The reallocate of dipolar environment initiates the 

electrochemical switching of the second-order NLO response at the 

molecular level [6] . Aromatic organic NLO materials are charming a 

great deal of attention for possible uses in optical devices because 

of their large optical nonlinearity, low cutoff wavelength, short re- 

sponse time and high laser damage thresholds [7] . Several organic 

materials showing considerable NLO effects have been identified 

and synthesized. However, only a rare of them could be crystal- 

lized and explored for a second order or third order NLO appli- 

cations. Significant work has been done to understand the micro- 

scopic origin of the nonlinear behavior of organic aromatic materi- 

als [8–10] . Any compounds of the type Ar-CH = N-Ar (‘Ar’ is the aro- 

matic ring formation) called Schiff bases exhibit large second order 

https://doi.org/10.1016/j.molstruc.2021.130054 

0022-2860/© 2021 Elsevier B.V. All rights reserved. 
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a b s t r a c t 

New organic Schiff base of Dimethylketo thiosemicarbazone (DMKT) was synthesized by condensation 

process and grown by solvent slow evaporation method in methanol solution. The grown crystal was 

subjected to a single crystal and powder X-ray diffraction study and to identify that the material crystal- 

lized into a triclinic crystal system with a P-1 noncentrosymmetric space group. The X-Ray data reveals 

that the crystalline network cohesion of this compound. The FT-IR and FT Raman spectral analysis show 

the vibration behavior of chemical bonds in the grown material. Its optical behavior was examined by 

UV–VIS spectrum and the DMKT crystal was found to have transparency in the region between 350 nm 

and 1100 nm. The luminescent emission of the grown material was identified from the fluorescence spec- 

trum. Improvement in the second harmonic generation efficiency of the grown material was studied by 

the Kurtz and Perry powder method and it shows 26.7 mV of green light emission. The thermal stability 

and melting point of DMKT were confirmed by various thermal analyses. 

© 2021 Elsevier B.V. All rights reserved. 

1. Introduction 

Organic molecular materials have many potential applications 

in photonics, integrated optics, and the diode laser frequency dou- 

bles. Direct frequency doubling of semiconductor diode lasers of- 

fers a variety of applications like optical storage, optical chemistry, 

underwater communication, etc. The important properties of such 

applications were its transparency, second harmonic generation ef- 

ficiency, phase matching, etc. [1-2] . One of the advantages in work- 

ing with organic materials is they have large structural diversity 

so it was altering their structure, to increase their NLO properties 

of its pure one [3] . This will increase their desired nonlinear op- 

tical properties of the material like second harmonic generation, 

optical rectification, and parametric amplification [4] . The second 

harmonic generation is a phenomenon produced by the second- 

order nonlinearities in a material when it is exposed to high in- 

tensity and monochromatic light sources [5] . Organic Schiff bases 

were synthesized by condensation between a primary amine and 

an aldehyde or ketone to form an azomethine or imine (-C = N-) 

group. This is due to the presence of a very high polar carbonyl 

∗ Corresponding author. 
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group [6] . Which have attracted considerable attention due to their 

wide-ranging applications, like liquid crystals, organic dyes, cata- 

lysts, and as intermediates for many bioactive molecules [7] . In 

nonplanar Schiff base compounds exhibit photochromism and such 

materials realized in various areas such as radiation control, ra- 

diation measurement, optical computers, and display systems [8] . 

Some of these types of materials have been already reported by 

many researchers [9-13] . At the same time condensation of aro- 

matic aldehydes or ketones with thiosemicarbazides extend the 

electron delocalization along with the azomethine and donor sites 

in the ketonic part which offers much more coordination possi- 

bilities for the thiosemicarbazone. This coordinating capability of 

thiosemicarbazides is attributed to the unlimited delocalization of 

electron density over the N-H, C-S, N-H systems, which is im- 

proved by substitution at the position of N. In this various inter- 

molecular or interionic hydrogen bonding have played an impor- 

tant role in constructing supramolecular structures and involves in 

the generation of noncentrosymmetric structures [14] . The linkage 

between ketones and thiosemicarbazides yield a keto thiosemicar- 

bazones prompted us to design new Schiff bases [15] . Thiosemicar- 

bazones have received considerable attention because of their un- 

predictable bonding modes, promising biological implications and 

structural diversity [16] . 

https://doi.org/10.1016/j.molstruc.2021.130463 
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ABSTRACT : Privacy-preserving routing protocols in wireless networks commonly use additional artificial traffic to 

secrete the source-destination uniqueness of the communicating pair. Usually, the addition of artificial traffic is done 

heuristically with no guarantees that the transmission charge, latency, etc., are optimized in every network topology. In 

this paper, we obviously check the privacy-utility trade-off problem for wireless networks and extend a novel privacy-

preserving routing algorithm called Optimal Privacy Enhancing Routing Algorithm (OPERA). OPERA uses a 

numerical decision-making frame to optimize the privacy of the routing protocol set a service (or cost) power. We 

consider global adversary with both lossless and lossy clarification that use the Bayesian Maximum-A-Posteriori 

(MAP) inference approach. We prepare the Privacy-Utility “Trade-Off” Problem as a linear program which can be 

capably solved. Our reproduction outcome demonstrate that OPERA reduce the adversary’s detection probability by up 

to 50% compared to the random Uniform and Greedy heuristics, and up to five times compared to a baseline scheme. In 

addition, OPERA also out performs the conventional information-theoretic common in order approach. 

  

KEYWORDS: Cognitive radio networks, routing optimality-scalability tradeoff, Routing Protocol.

I. INTRODUCTION 

  

Cognitive Radio Networks (CRNs) present a promising solution for spectrum scarcity in wireless networks to 

cope with the ever-increasing demand for higher bandwidth in mobile communications. In CRNs, unlicensed 

Secondary Users (SUs) opportunistically utilize vacant portions of the spectrum without interfering with licensed 

Primary Users (PUs). This promises a large set of potential applications, given the scarcity of the unlicensed wireless 

spectrum, including distributed mobile applications for high-demand and highly crowded scenarios such as the Internet 

of Things, high-quality an earlier version of this paper appeared in the proceedings of IEEE Global Communications 

Conference (GLOBECOM) 2015. Mobile video, and disaster or emergency response settings. One example of these 

applications is the recent Spectrum Collaboration Challenge (SC2) proposed by DARPA in 2016 In this challenge, 

“competitors will reimaging a new, more efficient wireless paradigm in which radio networks autonomously 

collaborate to dynamically determine how the spectrum should be used moment to moment”. Despite this promise, one 

of the main problems that impact the performance of multi-hop CRNs is routing. Compared to traditional ad hoc 

networks, routing in CRNs has to deal with the unique challenges of dynamic spectrum availability (due to the 

stochastic behavior of primary and secondary users), resource heterogeneity (resulting from the availability of different 

channels and radios on the same node), and synchronization between nodes on different channels, among others. 

Hence, we present the Optimal Privacy Enhancing Routing Algorithm (OPERA) which uses a statistical decision-

making framework to characterize different network scenarios and select the optimal path distribution that strikes a 

balance between the privacy and utility (e.g., in terms of transmission cost) of the routing protocol given some privacy 

budget (e.g., transmission cost constraint). Additional dummy traffic may also be used to extend the routing path to 

include additional receiver nodes (nodes that received the dummy traffic). The statistical decision-making framework 

approach extends our earlier work in where a heuristic probabilistic routing algorithm was proposed to enhance the 

privacy for the destination node. In this work, we consider a relatively stronger adversary that uses the Bayesian MAP 

estimation strategy and also consider the case where the adversary has lossy observations. We formulate the selection 

of the optimal “privacy-preserving paths for each source-destination pair using a statistical decision-making framework 

that results in a linear program” which is easily solved by many commercial solvers.  
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Abstract 

Managing mutual relationship with the customer is a decisive task in every sector. Many earlier 

research outcomes evidenced this as a major drawback, particularly in the banking industries, as they 

are not using this asset as a competitive advantage for retaining their customers. Taking this as a core 

issue, this study concentrates on evaluating the consequence of customer relationship management 

practices on customer loyalty with 779 respondents who were the clients of public and private sector 

banks located in India and were selected using simple random sampling technique. Various 

quantitative techniques were carried out and the results emphasized that the CRM has a positive 

influence on loyalty through customer knowledge management, customer satisfaction, and customer 

trust, and all were all found as significant drivers to customer’s trustworthiness. This study 

recommends bankers to provide reliable services to their customers and make them satisfied, as it is 

the forerunner for creating loyalty. 

 
Keywords: Customer relationship management, Knowledge management, Loyalty, Satisfaction, 

Trust. 

 

Introduction 

 

According to Baashar et al. (2016), customer relationship management (CRM) concept is 

viewed as a wide business strategy that makes use of technical knowledge for managing long-

term relationship between the industry and the clients. Krishna and Murthy (2015) also 

highlighted that every sector now realizes that their basic core for getting success in their 

business is “Customer,” and their behavior and preferences could be identified only through 

the CRM practices. However, in many areas, the implementation of the CRM got disastrous 

owing to the lack of user adaptation, lack of familiarity about that system, and the non-

consideration of essential factors for effective usage. This problem happens in the banking 

sector, too. 

Particularly, while analyzing the present scenario of CRM implementation in Indian banking 

sector, there arises a question whether the customer knowledge management has been properly 

utilized for CRM practices which facilitates increasing customer knowledge and thereby 

satisfying the customers, as the aim of every businesses is to make customers satisfied and the 

more they are satisfied, the more they become loyal to the business and keep coming back for 
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Abstract 

Aromatic organic material of P-Chloroanilinium ethanoate (CAE) has been 
synthesized by condensation process using methanol as a solvent. The syn-
thesized product is allowed to evaporate slowly at room temperature and 
crystals of cell dimension 25 × 29 × 10 mm3 were grown. The grown material 
was subjected to single crystal X-ray diffraction to obtain the cell parameters. 
The presence of functional groups in the grown material was confirmed by 
Fourier transform infrared and Fourier transform Raman spectral studies. 
The UV-VIS absorption spectrum reveals that the material has lower UV 
cut-off wavelength at 337 nm. Using the Kurtz Perry Powder method, the 
NLO activity was confirmed. Mechanical strength of the crystal was estimated 
by Vickers micro hardness test which shows that the material belongs to the 
soft category. The thermal behavior of the material was investigated by using 
thermo gravimetric and differential scanning calorimetric analyses. 
 

Keywords 

X-Ray Diffraction, Linear and Non-Linear Optical Studies, Mechanical  
Parameters 

 

1. Introduction 

In recent years, organic electron donor-acceptor or charge transfer complexes 
fascinated much attention owing to their high potential applications in the field 
of optical signal processing, color displays, frequency conversion, photonics, laser 
remote sensing, organic superconductors, molecular electronics, electro-optical 
amplitude modulation, high density optical data storage, ultra-compact lasers, 
optical switching, optical parametric generation and biophotonics [1] [2] [3]. 
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ABSTRACT 
Optically good quality single crystals of metal doped 4-chloro-4'-chloro benzylidene aniline was grown by slow 

evaporation method, to improve the optical properties of the pure materials. The effects of metal doping on the 

growth, structural and optical properties of the grown crystal have been investigated. From powder x-ray 

diffraction study, the cell parameters were determined.  The presence of various functional groups in the grown 

compound was identified by Fourier transform infrared spectrum. The optical transparency of the grown crystals 

was studied by using UV-VIS-NIR spectroscopy. Fluorescence studies also recorded for the grown crystal 

which confirms aromatic functional groups with low energy in the compounds. The nonlinear optical activity of 

the grown crystals was obtained by using Kurtz-Perry powder technique.  

Key words:Fluorescence, FTIR, Powder XRD, NLO, UV-VIS-NIR. 
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I. INTRODUCTION 
Materials with large nonlinear optical 

susceptibilities are of current interest in the area of 

harmonic generation and optical modulation. In 

recent years, some polar organic crystals, which 

form a non-centrosymmetric structure exhibit 

second-order nonlinear optical property that far 

surpassed those of the conventional materials has 

led to the synthesis and evaluation of a wide range 

of potentially useful solids [1-2]. The extensive 

research of new nonlinear material is an important 

task because of their application in 

telecommunication for efficient signal processing 

and optical information storage devices.  Organic 

molecules with significant nonlinear optical 

activity generally consist of a π – electron 

conjugated structure. The conjugation π -electron 

provides a pathway for the entire length of 

conjugation under the perturbation of an external 

electric field. Fictionalization of both ends of the π 

bond systems with appropriate electron donor and 

acceptor group can increase the asymmetric 

electronic distribution in either or both the ground 

and excited states, thus leading to an increased 

optical nonlinearity [3]. Among many organic 

compounds reported for the SHG benzylidene 

aniline derivatives. In the same way organometallic 

materials have the combined nature of chemical 

flexibility of organic materials and mechanical 

strength of inorganic materials. These materials 

exhibit high nonlinear optical properties [4].In this 

work we introduce a metal ion zinc (Zn) to the 

benzylidene aniline derivative and the grown 

crystals were subjected to powder XRD, FTIR, 

UV-Visible, fluorescence and powder SHG studies 

and the results were reported.  

 

II. MATERIAL SYNTHESIS AND 

CRYSTAL GROWTH 
The commercially available 4-chloro 

aniline and 4-chloro benzaldehyde (AR grade) salts 

are taken in equal molar ratio have been used to 

synthesize the 4-chloro-4'-chloro benzylidene 

aniline single crystals. All the preparation and 

growth process have been carried out in a solvent 

of ethanol by condensation process. After that a 5% 

of Zn metal powder was added to the solution and 

the reaction mixture was refluxed about 8 hours 

and the solution was filtered using Whatman filter 

paper. The final product was filtered by Whatman 

filter paper and kept in a petri dish. The solution 

was placed in undisturbed position. After two 

weeks, good transparency, well defined tiny 

crystals have been obtained by slow evaporation 

technique. Good quality and defect-free seed 

crystals were used to grow bulk-size crystal. A 

good quality highly transparent and full-face 

crystalsof ZCCBA wasobtainedwithin four weeks. 
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Abstract--- Dengue is a world threatening, mosquito borne viral infection. Many scientists research more about how 

the dengue virus spread disease. In this paper the investigator aim to develop a predictive model based on an 

algorithm in terms of intuitionistic fuzzy evaluation matrix for the detection of dengue, in order to enhance its 

prevention effectively in the initially stage itself. 

Keywords--- Fuzzy Set, Intuitionistic Fuzzy Set, Intuitionistic Fuzzy Evaluation Matrix, Dengue Diagnosis. 

I. Introduction 

Dengue fever is a most potential viral disease which manifests severe headache, muscle and joint pains, fever 

and rashes suddenly. Many scientists has identified that the symptoms such as Blotched-red skin, Muscular-pain 

articulations and temperature are the deciding factors for the detection of dengue viral infection. 

Most of the real life problems which contains imprecise data in various streams has been solved by employing 

mathematical principles based on imprecision and uncertainty using probability theory, rough set theory [4], fuzzy 

set theory [7] etc., 

Intuitionistic fuzzy set helps to encode medical knowledge inputs which are quantifiable and automate few initial 

steps of diagnosis without any intervention. Thus intuitionistic fuzzy sets play a vital role in medical diagnosis. 

Zadeh (1965)[7] applied fuzzy set theory to handled uncertainty in numerous real life applications. Sometimes 

membership function itself is uncertain and hard to be defined by a crisp value. In 1986, Atanassov [1] introduced 

both truth-membership and falsity-membership in intuitionistic fuzzy sets. Atanassov [2] introduced some concept 

of intuitionistic fuzzy sets. Khatibi, V and Montazer, G.A [3] examined the intuitionistic fuzzy set vs. fuzzy set 

application in medical pattern recognition. 

II. Basic Definitions 

Definition 2.1 [1] : An Intuitionistic Fuzzy Set (IFS) A defined on a universe X is an object A = {<x, μA(x), 

νA(x)>/ x X }, with 0 ≤ μA(x) ≤ 1,0 ≤ νA(x) ≤ 1 and μA(x) + νA(x) ≤ 1, for every x X. 

Remark 2.2: The functions μA: X → [0, 1] and νA: X → [0, 1] are respectively called membership function and 

non-membership function. 

Definition 2.3[5]: Let hA(x) = 1- (μA(x) + νA(x)). Then, hA(x) is called the degree of hesitancy or the hesitancy 

grade or the in determinacy grade of x. That is, hA(x) denotes the degree of uncertainty of x as a member of A. 

Definition 2.4[6]: Let a set X be fixed. An intuitionistic fuzzy set or IFS A in E is an object having the form A = 

{<x, μA(x), νA(x)>/ x X } where the functions μA: X → [0, 1] and νA: X → [0, 1] define the degree of 

membership and degree of non-membership respectively of the element x  X to the set A, which is a subset of X, 

and for every x  X, 0 ≤ μA(x) + νA(x) ≤ 1. The amount hA(x) = 1- (μA(x) + νA(x)) is called the hesitation part, 

which may cater to either membership value or non-membership value or both. 

III. Algorithm  

The basic principles that followed to delineate the deciding factors for the deduction of disease have been 

summarized here step by step. 

Step 1: Data of the patients having disease have been collected from hospitals and then processed. 

Step 2: Extraction of the significant features by reducing the number of symptoms. 

ISSN 1943-023X                                                                                                                                       631 

Received: 29 June 2019/Accepted: 04 July 2019 

                              Dr.P.Saranya, Assistant Professor, Department of Mathematics, Trinity College for Women, Namakkal.
                      Dr. V. Shanmugasundram, Assistant Professor and Head, Department of Statistics, Mahendra Arts and Science
                                                                                        College, Kalippatti, Namakkal.



A new approach to Intuitionistic Fibrewise Regular and
Intuitionistic Fibrewise Normal Spaces

Dr.P. Saranya, Assistant Professor,

Department of Mathematics,

Trinity College for Women,

Namakkal, Tamil Nadu, India,

email: pssarandevi@gmail.com

Abstract

The purpose of this paper is to introduce the concepts of an intuitionistic
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Abstract

The purpose of this paper is to introduce the concepts of an intuitionistic
uniform B-closed spaces in terms of intuitionistic uniform grills. The concepts
of intuitionistic uniform grill, intuitionistic uniform B(θ)converge, intuitionistic
uniform B(θ)adhere and intuitionistic uniform section grill are introduced and
studied. The concepts of intuitionistic uniform B-closed relative, intuitionistic
uniform B(θ)-linked, intuitionistic uniform B(θ)-conjoint, intuitionistic uniform
B-regular open symmetric member and intuitionistic B(θ) space are introduced.
Besides providing some interesting properties and characterizations are intro-
duced and discussed.
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Abstract—The notions of  over adverse intuitionistically fuzzy sub suggestive ideals, adverse intuitionistically fuzzy positive 

suggestive ideals and adverse intuitionistically fuzzy sub commutative ideals of subtraction G-algebras are introduced. The 

characterization properties of adverse intuitionistically fuzzy sub suggestive ideals, adverse intuitionistically fuzzy positive suggestive 

ideals and adverse intuitionistically fuzzy sub commutative ideals are obtained. We study the effect of modal operators in adverse 

intuitionistically fuzzy ideals of subtraction G-algebras and the effect of modal operators on adverse intuitionistically fuzzy ideals of 

subtraction G-algebras under some interesting properties. 

Keywords— Adverse subtraction G-algebra, Adverse intuitionistically -fuzzy sub suggestive ideals, Adverse intuitionistically -fuzzy 

sub commutative ideals, Adverse intuitionistically fuzzy positive suggestive ideals. 

I. INTRODUCTION 

 

In 1966, Imai and Iseki [13] introduced two classes of abstract algebras, vin, BCK/BCI algebras. Bandaru 

and Rafi [9] introduced a new notion called G-algebra and Senapati et ai. [20] applied the fuzzy notions of 

G-algebras. The fuzzy G-algebras have been extensively investigated by several researches. After the 

introduction of fuzzy sets by Zadeh [21], there have been a number of generalizations of this fundamental 

concept. The notion of intuitionistically fuzzy sets introduced by Atanassov [1] is one among them. The 

concept of intuitionistically fuzzy subsets was introduced by Atanassov [1]. Which is generalization of the 

notion of fuzzy sets [21]. The intuitionistically fuzzy modal operator was introduced by  

Atanassov [6,7] which are analogous to the modal logic operators of necessity and possibility. For BCK-

algebras, M. B. Jun et al. [14,15] introduced the notions of fuzzy positive suggestive ideals and fuzzy 

commutative ideals, Y.L. Liu and J. Meng et al [16] sub suggestive ideals and sub commutative ideals. 

Y.L. Liu, S.Y. Liu and J. Meng et al [17] fuzzy sub suggestive ideals and fuzzy sub commutative ideals of 

BCI algebra. C. Ragavan and A. Solairaj, [18] some new results on intuitionistically fuzzy H-ideals in BCI 

algebra, Malaya Journal of mathematic 3(4) (2015),563-579. S. Senthil Kumar, Eswari prem and C. 

Ragavan [19] intuitionistically fuzzy translation of adverse- intuitionistically fuzzy T-ideals of subtraction 

BCK/BCI algebras, Malaya journal of matematik 6(3) (2018),701-710.Further the extension of all the 

operators is the operator  called ( ) modal operator. The effect of all the modal operator on Adverse 

intuitionistically -fuzzy sub suggestive ideals, Adverse intuitionistically -fuzzy sub commutative ideals, 

Adverse intuitionistically fuzzy positive suggestive ideals. A lot of operators were defined and studied in 

[4,6,7]. 

         Here in this paper, we study the effect of modal operators  in particular ( ) modal operators 

on Adverse intuitionistically -fuzzy subtraction G-algebras and some properties are investigated. 

II. PRELIMINARIES 

DEFINITION :2.1 

       A Subtraction G-algebra we mean a non-empty set L with a binary operation - and a constant 0 

satisfying the following conditions. [1] 

(F1) l- l = 0, (F2) l – (l - m) = m, for all l, m  
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Abstract 

The notions of  over interval valued antagonistic intuitionistic fuzzy sub 

Implicative ideals, interval valued antagonistic intuitionistic fuzzy positive 

Implicative ideals and interval valued antagonistic intuitionistic fuzzy sub 

commutative ideals of subtraction G-algebras are introduced. The 

characterization properties of interval valued antagonistic intuitionistic fuzzy sub 

Implicative ideals, interval valued antagonistic intuitionistic fuzzy positive 

Implicative ideals and interval valued antagonistic intuitionistic fuzzy sub 

commutative ideals are obtained. We study the effect of modal operators in 

interval valued antagonistic intuitionistic fuzzy ideals of subtraction G-algebras 

and the effect of modal operators on interval valued antagonistic intuitionistic 

fuzzy ideals of subtraction G-algebras under some interesting properties. 

 

Keywords: Interval valued Antagonistic intuitionistic -fuzzy subtraction G-

algebra, Interval valued antagonistic intuitionistic -fuzzy sub Implicative ideals, 

Interval valued antagonistic intuitionistic -fuzzy sub commutative ideals, Interval 

valued antagonistic intuitionistic fuzzy positive Implicative ideals. Modal 
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1. Introduction 

In recent years vague concepts have been used in different areae such as computer 

application, medical applications, information technology, pharmacology, 

economics and engineering since the classical mathematics methods and 

inadequate to solve many complex problems in these areas. 

         After the introduction of fuzzy sets by Zadeh [18], there have been a number 

of generalizations of this fundamental concept. The notion of intuitionistic fuzzy 

sets introduced by Atanassov [1] is one among them. Fuzzy sets give a degree of 

membership of an element in a given set, while intuitionistic fuzzy sets give both 

degrees of membership and of non-membership. Both degrees belong to the 
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interval valued antagonistic intuitionistic fuzzy ideals of subtraction G-algebras 

and the effect of modal operators on interval valued antagonistic intuitionistic 

fuzzy ideals of subtraction G-algebras under some interesting properties. 
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algebra, Interval valued antagonistic intuitionistic -fuzzy sub Implicative ideals, 

Interval valued antagonistic intuitionistic -fuzzy sub commutative ideals, Interval 
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1. Introduction 

In recent years vague concepts have been used in different areae such as computer 

application, medical applications, information technology, pharmacology, 

economics and engineering since the classical mathematics methods and 

inadequate to solve many complex problems in these areas. 

         After the introduction of fuzzy sets by Zadeh [18], there have been a number 

of generalizations of this fundamental concept. The notion of intuitionistic fuzzy 

sets introduced by Atanassov [1] is one among them. Fuzzy sets give a degree of 

membership of an element in a given set, while intuitionistic fuzzy sets give both 

degrees of membership and of non-membership. Both degrees belong to the 
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ABSTRACT 

In this paper we introduce the notion α-m-I-open, pre-m-I-open, semi-m-I-

open, strongly β-m-I-open, m -dense in Ideal minimal spaces and investigate some of 

their properties. Further we study m-I-submaximal spaces and derive some of their 

properties.  

KEYWORDS 

            m-I-submaximal, m-dense, m-submaximal space, m*-codense. 
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1. INTRODUCTION 

The concept of  submaximality  of general topological spaces was introduced 

by Hewitt [5] in 1943. He discovered a general way of constructing maximal 

topologies.  In [1], Alas et al  proved that there can be no dense maximal subspace in 

a product of first countable spaces, while under Booth’s Lemma there exists a dense 

submaximal subspaces in [0, 1]c.  It is established that under the axiom of 

constructibility any submaximal Hausdorff space is σ-discrete. Any homogeneous 

submaximal space is strongly σ-discrete  if there are no measurable cardinals. The 

first systematic study of submaximal spaces was undertaken in the paper of 

Arhangel’skii and Collins [2]. They gave various necessary  and  sufficient conditions 

for a space to be submaximal and showed that every submaximal space is left-
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ABSTRACT 

In this paper, we introduce the notions of R-locally m-closed sets and π-locally 

m-closed  sets, some new subsets of  minimal spaces and obtain decompositions of 

M-continuity. Also we investigate some properties and characterizations of these sets 

with some theorems, examples and counter examples. 

 

KEYWORDS:  m-kernel, Λm-set, (Λ, m)-closed, m-r-kernel, m-π-kernel, Λmr-set  

                           ,Λmπ-set, locally M-continuous, R-locally M-continuous, -locally  

                        M-continuous. 

 

1. INTRODUCTION 

In [3] Maki introduced the notions of minimal structures and minimal spaces. 

Popa and Noiri [5] introduced a new notion of M-continuous functions as a function 

defined between sets satisfying some minimal conditions. In 1970, the notion of 

generalized closed (briefly, g-closed) sets were introduced and investigated by Levine 

[2].  Recently, many modifications of g-closed sets have defined and investigated. 

One among them is mg-closed sets which were introduced by Noiri and studied in [4]. 

In [4], he also introduced locally m-closed sets in minimal spaces. 

2. PRELIMINARIES 

Definition 2.1 [6] 

A subset A of a minimal space (X, mx) is said to be  m-π-open if it is the finite 

union of regular m-open sets of A. 
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Abstract. The notions of Qγ,δ(Pα,β) over antagonistic Intuitionistic fuzzy sub Implicatory ideals, antagonistic Intuitionistic fuzzy
positive Implicatory ideals and antagonistic Intuitionistic fuzzy sub commutative ideals of subtraction G-algebras are introduced.
We consider the Intuitionistic fuzzification of the concept of subalgebras and ideals in BCK/BCI algebras, and investigate same of
their properties. We introduce the notion of equivalence relations on the family of all Intuitionistic fuzzy ideals of a G-algebra and
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Introduction

After the introduction of fuzzy sets by Radeh [21], there have been a number of generalizations of this fundamental
concept. The notion of Intuitionistic fuzzy sets introduced by Atanassov [1] is one among them. Fuzzy sets give a
degree of membership of an element in a given set, while Intuitionistic fuzzy sets give both degrees of membership
and of non-membership. Both degrees belong to the interval [0; 1], and their sum should not exceed. In 1966, Imai
and Iseki [13] introduced two classes of abstract algebras, viz, BCK/BCI algebras. Bandaru and Rafi [9] introduced
a new notion called G-algebra and Senapati et ai. [20] applied the fuzzy notions of G-algebras. The fuzzy G-algebras
have been extensively investigated by several researches. The concept of Intuitionistic fuzzy subsets was introduced
by Atanassov [1]. Which is generalization of the notion of fuzzy sets [21]. The Intuitionistic fuzzy modal operator was
introduced byAtanassov [6, 7] which are analogous to the modal logic operators of necessity and possibility. For BCK-
algebras, Q. B. Jun et al. [14, 15] introduced the notions of fuzzy positive Implicatory ideals and fuzzy commutative
ideals, Q.L.Liu and J. Meng et al [16] sub Implicatory ideals and sub commutative ideals. Q.L.Liu, S.Q.Liu and
J. Meng et al [17] fuzzy sub Implicatory ideals and fuzzy sub commutative ideals of BCI algebra.C.Ragavan and
A.Solairaj, [18] some new results on Intuitionistic fuzzy H-ideals in BCI algebra, Malaya Journal of mathematic 3(4)
(2015),563-579. S.Senthil Kumar, Eswari prem and C.Ragavan [19]Intuitionistic fuzzy translation of antagonistic-
Intuitionistic fuzzy T-ideals of subtraction BCK/BCI algebras, Malaya journal of matematik 6(3) (2018),701-710.
Further the extension of all the operators is the operator Qγ,δ(Pα,β) called (α, β) modal operator. The effect of all
the modal operator on Antagonistic Intuitionistic fuzzy sub Implicatory ideals, Antagonistic Intuitionistic-fuzzy sub
commutative ideals, Antagonistic Intuitionistic fuzzy positive Implicatory ideals. A lot of operators were defined and
studied in [4, 6, 7]. Here in this paper, we study the effect of modal operators Qγ,δ(Pα,β) in particular (α, β)&(γ, δ)
modal operators on Antagonistic Intuitionistic fuzzy subtraction G-algebras and some properties are investigated.
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The aim of this paper is to introduce the concept of  operation in 

antagonistic- intuitionistic fuzzy H-ideals in division BG-algebras and 

investigated some of their properties. Also study relationship between the 

Cartesian product and this operation. 
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1. Introduction 
In 1986, the concept of intuitionistic fuzzy subset was introduced by 

Atanassov[2,3]. In 1966, Imai and Iseki [8] introduced the classes of logical 

algebras viz. BCK-algebras and BCI-algebras. In 2002, Neggers and Kim [12] 

introduced a new notion, called B-algebra which are related to wide classes of 

algebras such as BCI/BCK-algebras Kim and Kim[10] introduced at the notion of 

BG-algebra which is a generalisation of B-algebra. The concept of fuzzy sets was 

introduced by Zadeh [19] in1965.In Ahn and Lee [1] applied the fuzzy notions to 

BG-algebras and introduced the notion of fuzzy BG sub algebras. Zarandi and 

Saeid [20] presented intuitionistic fuzzy ideals of BG-algebras. In 2012 and 2013 

Senapati, Bhowmik and Pal [17] presented the concept and basic properties of 

intuitionistic fuzzy ideals in  BG and BCI/BCK - algebras. 

In 2003, Zhan and Tan [21] introduced doubt fuzzy H-ideals in BCK-algebras 

and in the recent past in 2010, Satyanarayan et al. [16] introduced intuitionistic 

fuzzy H-ideals in BCK-algebras respectively and also several interesting 

properties of these concepts are studied. In 2015 .Ragavan et al. [14,15] 

introduced some new results and structures on intuitionistic fuzzy H-ideal and 

fuzzy ideal in BCI-algebra and discussed some examples. In Bai Kim, Young Hee 

Kim, Chang Bum Kim[10] presented Resolution of the Cartesian Product of fuzzy 
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Abstract--- With the tremendous growth of available digital 

data, the use of Cloud Service Providers (CSPs) are gaining more 

popularity, since these types of services promise to provide 

convenient and efficient storage services to end-users by taking 

advantage of a new set of benefits and savings offered by cloud 

technologies in terms of computational, storage, bandwidth, and 

transmission costs. we propose solutions for different data types 

(text, image and video) for secure data de-duplication in cloud 

environments. Our schemes allow users to upload their data in a 

secure and efficient manner such that neither a semi-honest CSP 

nor a malicious user can access or compromise the security of 

the data. Moreover, we propose proof of storage protocols 

including Proof of Retrievability (POR) and Proof of Ownership 

(POW) so that users of cloud storage services are able to ensure 

that their data has been saved in the cloud without tampering or 

manipulation. Experimental results are provided to validate the 

effectiveness of the proposed schemes. proposes a method to 

improve the read performance by investigating the recently 

accessed chunks and their locality in the backup set (data 

stream). Based on this study of the distribution of chunks in the 

data stream, few chunks are identified that need to be 

accumulated and stored to serve the future read requests better. 

This identification and accumulation happen on cached chunks. 

By this a small degree of duplication of the de-duplicated data is 

introduced, but by later caching them together during the restore 

of the same data stream, the read performance is improved. 

Finally the read performance results obtained through 

experiments with trace datasets are presented and analyzed to 

evaluate the design. 

Keywords--- Cloud, Chunk Fragmentation, Significant, 

Recall, Queries. 

I. INTRODUCTION 

The secure enterprise data de-duplication exhibited in this 

Chapter is an instance of the plan proposed as in it centers 

around the structure of an enterprise demonstrate where it is 

accepted that distinctive enterprises running a similar sort of 

business can utilize a single cloud, and every one of these 

enterprises has its own internal clients. The clients 

belonging to a given enterprise store their data in the cloud 

using the enterprise server. A two-levels data de-duplication 

conspire is introduced: one at the enterprise level, and the 

other at the CSP level. At the enterprise level, every 

individual enterprise plays out its own data de-duplication 

among its clients (cross-client de-duplication). At the CSP 

level, a second data de-duplication is performed on the data 

presented by the diverse enterprises to the cloud (cross-

enterprise data de-duplication). As far as anyone is 

concerned, no earlier work has been done that bargains with 
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ensuring the security of data de-duplication in the cloud 

using an enterprise display where cross client and cross-

enterprise data de-duplication are both integrated. The value 

of the proposed model is that it tends to be helpful for little 

or medium size enterprises that don't have an immense 

number of assets and that intend to utilize these assets for 

other internal calculations or tasks rather than for capacity 

reason. 

The main structure highlights of our proposed enterprise 

model can be condensed as pursues: Enterprise Level Data 

De-duplication: We propose an answer for the enterprises 

that can help maximizing their capacity savings in the cloud. 

This arrangement applies the previously mentioned two-

level de-duplication procedures, to be specific single and 

cross-client data de-duplication at the enterprise level, 

trailed by cross-enterprise data de-duplication at the cloud 

stockpiling supplier level. Secure Indexing Scheme: B* 

Tree-Based Secure Indexing Scheme: Certain record 

qualities are utilized for indexing, with the objective to 

boost the de-duplication proportions. The configurations of 

the tree index and the data index are planned so that data de-

duplication is upheld at both the enterprise and CSP levels. 

In addition, a focalized encryption system is likewise 

utilized during the time spent indexing, which is a basic 

piece of the data de-duplication process.  

Despite the fact that the write process is basic with 

respect to storage framework performance (write 

performance), the read process is similarly critical. 

Reestablish speed straightforwardly impacts the RTO of the 

framework. Those frameworks which deal with basic data 

like that of income division, defense segment, and so on., 

can't manage the cost of longer downtimes. This implies the 

significance of read performance. The framework talked 

about in this work expects to improve this read performance 

by making copy duplicates of a portion of the de-copied 

chunks amid read process. This is finished by investigating 

the situation of chunks in the data stream that is in effect 

right now read back and stored in the read reserve. The 

presence of a chunk in a reinforcement form of a data stream 

with respect to its territory in the as of late gotten to chunk 

succession is concentrated to decide upon whether it ought 

to be copied or not. Henceforth, the read store utilized is 

called 'Reminiscent Read Cache'. It is additionally accepted 

that the read succession of data is equivalent to the write 

grouping.  
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1. Introduction
The notion of fuzzy sets in a set theory was introduced by

Zadeh [12], and since then this concept has been applied to
various algebraic structures. The idea of intuitionistic fuzzy
sets was first introduced by Atanassov as a generalization of
the notion of fuzzy set [3–5]. Abdullah et al, provided some
interesting results on direct product of fuzzy ideals in differ-
ent algebraic structures [2, 3]. In this paper, we introduce
the notion of direct product of intuitionistic fuzzy T -ideals in
BCI-algebras and some related properties are investigated.

Characterizations of direct product of intuitionistic fuzzy
T -ideals of BCI-algebras are given [9, 10]. And also we
introduce the notion of upper s-level cut of µA×B and lower
t-level cut of λA×B. Also we proved, for an intuitionistic
fuzzy set of BCI-algebra A×B = 〈µA×B,λA×B〉 of X1×X2,
then A×B = 〈µA×B,λA×B〉 is an intuitionistic fuzzy T -ideal
of BCI-algebra X1×X2 if and only if for any s, t ∈ [0,1] upper

and lower level sets are T -ideals of BCI-algebra X1×X2.

2. Preliminaries

Definition 2.1. Algebra (X ,∗,0) of type (2,0) is called BCI-
algebra, if for all x,y ∈ X , the following axioms hold:

(i) (x∗ y)∗ (x∗ z)≤ (z∗ y)

(ii) x∗ (x∗ y)≤ y

(iii) x≤ x

(iv) x≤ y, y≤ x⇒ x = y

Definition 2.2. A subset I of BCI- algebra (X ,∗,0) is called
an ideal of X , if for any x,y ∈ X

(i) 0 ∈ I.

(ii) x∗ y and y ∈ I⇒ x ∈ I.

Definition 2.3. An ideal I of BCI- algebra (x,∗,0) is called
closed ideal of X , if 0∗ x ∈ I, for all x ∈ I.

Definition 2.4. Let X be a non-empty set. A fuzzy subset µ

of X is a mapping µ : X → [0,1]. The complemmaent of fuzzy
set µ of a set X is denoted by µ(x) = 1−µ(x), for all x ∈ X .
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Abstract 

 Data de-duplication is one of important data compression techniques for eliminating duplicate copies of 

repeating data, and has been widely used in cloud storage to reduce the amount of storage space and save 

bandwidth. To protect the confidentiality of sensitive data while supporting de-duplication, the convergent 

encryption technique has been proposed to encrypt the data before outsourcing. To better protect data security, 

this paper makes the first attempt to formally address the problem of authorized data de-duplication. Different 

from traditional de-duplication systems, the differential privileges of users are further considered in duplicate 

check besides the data itself. This paper proposed to POR and POW schemes in secure enterprise cloud data de-

duplication process. 

Keywords: De-duplication, Schemes, Cloud, POW, POR, Efficiency, Redundancy. 

1. Introduction 

The secure enterprise data de-duplication exhibited in this Chapter is an instance of the plan proposed as 

in it centers around the structure of an enterprise demonstrate where it is accepted that distinctive enterprises 

running a similar sort of business can utilize a single cloud, and every one of these enterprises has its own 

internal clients. The clients belonging to a given enterprise store their data in the cloud using the enterprise 

server. A two-levels data de-duplication conspire is introduced: one at the enterprise level, and the other at the 

CSP level. At the enterprise level, every individual enterprise plays out its own data de-duplication among its 

clients. At the CSP level, a second data de-duplication is performed on the data presented by the diverse 

enterprises to the cloud. As far as anyone is concerned, no earlier work has been done that bargains with 

ensuring the security of data de-duplication in the cloud using an enterprise display where cross client and 

cross-enterprise data de-duplication are both integrated. The value of the proposed model is that it tends to be 

helpful for little or medium size enterprises that don't have an immense number of assets and that intend to 

utilize these assets for other internal calculations or tasks rather than for capacity reason.  

http://www.jetir.org/
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Abstract :  In this paper, we introduce the concept of 𝑮𝜶,𝜷operation in antagonistic- intuitionistic fuzzy H-ideals in division BG-

algebras and investigated some of their properties. 

 

Index Terms - BG-Algebra, Antagonistic fuzzy H-ideal, Antagonistic intuitionistic fuzzy H-ideal, Cartesian product, 𝑮𝜶,𝜷 

operation. 
 

I. INTRODUCTION 

 In 1986, the concept of intuitionistic fuzzy subset was introduced by Atanassov[2,3]. In 1966, Imai and Iseki [8] introduced the 

classes of logical algebras viz. BCK-algebras and BCI-algebras. It is known that the class of BCK-algebra is a proper subclass of the 

class of BCI algebra. In 2002, Neggers and Kim [11] introduced a new notion, called B-algebra which are related to wide classes of 

algebras such as BCI/BCK-algebras Kim and Kim[10] introduced at the notion of BG-algebra which is a generalisation of B-algebra. The 

concept of fuzzy sets was introduced by Zadeh [19] in1965.In Ahn and Lee [1] applied the fuzzy notions to BG-algebras and introduced 

the notion of fuzzy BG sub algebras. Zarandi and Saeid [20] presented intuitionistic fuzzy ideals of BG-algebras. In 2012 and 2013 

Senapati, Bhowmik and Pal [15, 17] presented the concept and basic properties of intuitionistic fuzzy ideals in  BG and BCI/BCK - 

algebras. 

  In 2003, Zhan and Tan [21] introduced doubt fuzzy H-ideals in BCK-algebras and in the recent past in 2010, Satyanarayan et al. 

[14, 15] introduced intuitionistic fuzzy H-ideals in BCK-algebras respectively and also several interesting properties of these concepts 

are studied. In 2015 .Ragavan et al. [13] introduced some new results on intuitionistic fuzzy H-ideal in BCI-algebra and discussed some 

examples. In Bai Kim, Young Hee Kim, Chang Bum Kim[9] presented Resolution of the Cartesian Product of fuzzy sets. K.A.Dib 

Nabil L.Youssef [6] presented Fuzzy Cartesian product and fuzzy relations and fuzzy functions. Atanassov [4] introduced 𝐺𝛼,𝛽  

operation in fuzzy sets   

We are going to introduce the concept of ‘G’ operations over Cartesian product of antagonistic intuitionistic fuzzy H-ideal in 

division BG-algebras and some important properties are of it are also studied. The paper is organized as follows. In section 2 briefly 

reviews some basic definitions related to BG-algeb6a, BG-sub algebra, division BG-algebra, intuitionistic fuzzy set, intuitionistic fuzzy 

H-ideals, antagonistic intuitionistic fuzzy set, antagonistic intuitionistic fuzzy H-ideal. In Section 3, we propose the concepts and ‘G’ 

operations of Cartesian product over antagonistic intuitionistic fuzzy ideal in division BG-algebra and discuss their properties in detail. 

Finally, in Section 4, we draw the conclusion and present some topics for future research.  

 

II. PRELIMINARIES  

Definition2.1: A division BG-algebra is a non-empty set X with a constant 1 and a binary operation  ÷  satisfying the following 

axioms:. 

(i) x ÷ x = 1, 

(ii) x ÷ 1 = x, 

(iii) (x ÷ y) ÷ (1 ÷ y) = x ∀x, y ∈ X. 

Example: 1. The set of all Complex numbers is a division BG-algebras. 

    2.  Let X= {1, 2, 3, 4} with the following Cayley table: 

   Cayley table for division BG-algebra. 

÷ 1 2 3 4 

1 1 1 1 1 

2 2 1 2 2 

3 3 3 1 3 

4 4 4 4 1 

 

Then (X, ÷, 1) is division BG- algebra. 

Definition 2.2: If a division BG-algebra satisfies (x ÷ y) ÷ z = x ÷ (y ÷ z) for all   

x, y, z ∈ X then it is called associative. 

Throughout this paper, X always means a division BG-algebra without any specification. 

Definition 2.3: A non-empty subset I of a division BG-algebra X is called an ideal of X if 

(i) 1 ∈ I 
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Abstract :  The notions of Antagonistic-fuzzy sub implicative ideals,Antagonistic-fuzzy sub commutative ideals andAnti-positive implicative 

idealsin G-algebras are introduced. Thecharacterization properties of Antagonistic-fuzzy sub implicative idealsandAntagonistic-fuzzy sub 

commutative ideals are obtained. We investigate the relations between Antagonistic-fuzzy sub implicative ideals (resp. AFSC-ideals) and other anti-

fuzzy ideals, betweenAntagonistic-fuzzy sub implicative ideals (resp. AFSC-ideals) and G-algebras. 

 

Index Terms - Antagonistic subtraction G-algebra, Antagonistic-fuzzy sub implicative ideals, Antagonistic-fuzzy sub 

commutative ideals, Antagonistic-positive implicative ideals. 

 

I. INTRODUCTION 

The introduction of fuzzy sets by Zadeh [21], there have been a number of generalizations of this fundamental concept. BCK-

algebras and BCI-algebras are two classes of logical algebra. Extensive applications of fuzzy set theory have been found in various 

fields,for example, artificial intelligence, computer science, control engineering, expert system, management science, operation 

research and many others. which were initiated by K. Iseki [3, 4]. The notion of fuzzy sets, invented by L. A. Zadeh [21], has been 

applied to many fields. Since then fuzzy BCI/BCKalgebras have been extensively investigated by several researchers. For BCK-

algebras, Y. B. Jun et al. [7, 10] introduced the notions of fuzzy positive implicative ideals and fuzzy commutative ideals, Y.L.Liu and 

J. Meng et al [11] sub implicative ideals and sub commutative ideals. Y.L.Liu,S.Y.Liu  and J. Meng et al [10] fuzzy sub implicative 

ideals and fuzzy sub commutative ideals of BCI algebra.Bandaruand Rafi [1] introduced a new notion called G-algebra, Since the fuzzy 

G-algebras have been extensively investigated by several researches. The properties of fuzzy sub commutative ideals and fuzzy sub 

implicative ideals are obtained.   

          The object of this paper is to introduce the concept of antagonistic fuzzy set of subtraction G-algebras. The characterization 

properties of antagonistic fuzzy sub implicative ideals, Antagonistic fuzzy sub commutative ideals and antagonistic fuzzy positive 

implicative ideals are obtained. The notion of antagonistic fuzzy subtraction G-algebras are defined and lot of properties are 

investigated. 

II.  PRELIMINARIES 

Definition [2] A Subtraction G-algebra we mean a nonempty set X with a binary operation - and a constant 0 satisfying the following 

conditions: 

(F1) p- p = 0,  

(F2) p – (p - q) = q, for all p, q 𝜖 𝑋 
  

Definition [19] (G-sub algebra) A nonempty subset S of a subtraction G-algebra X is called a subtraction G-subalgebra of X if p-q ∈S 

[01]. 

Definition: A nonempty subset I of X is called an ideal of X if (I1): 0 ∈ I, (I2): p - q ∈ I and q ∈ I imply p ∈ I. 

Definition [14]: A nonempty subset I of X is called a positive implicatory ideal (i.e., weakly positive implicatory ideal) of P if it 

satisfies (I1) and (I3): ((p-r)-r) -(q-r) ∈ I and q ∈ I imply p-r ∈ I [11].  

Definition [7]: A nonempty subset I of X is called a sub-implicatory ideal of X if it satisfies (I1) and  

(I4): (p - (p - q)) - (q - p)) - r) ∈ I and r ∈ I imply (q-(q-p)) ∈ I [9].  

Definition [9]: A nonempty subset I of X is called a sub-commutative ideal of X if it satisfies (I1) and  

(I5): (q - (q - (p - (p - q))) - r) ∈ I and r ∈ I imply (p - (p – q)) ∈ I [9].  

Definition:[16] A fuzzy subset Ψ𝐴 of X is said to be a fuzzy ideal of X if it satisfies 

(F3) ΨA (0) ≥ ΨA(p) for all p ∈ X,   

(F4) ΨA(p) ≥ min {ΨA (p - q), ΨA(q)} for all p, q ∈ X. 

Definition: (Liu and Meng [10]). A fuzzy subset ΨA of X is called a subtraction G-positive implicatory ideal of X if it satisfies (F1) 

and 

(F5) ΨA (p - r) ≥ min {ΨA (((p - r) - r) - (q - r)), ΨA(q)} for all p, q, r ∈ X. 

Definition: A fuzzy subset ΨA of X is called a fuzzy p-ideal of X if it satisfies (F1) and (F6) ΨA(p) ≥ min {ΨA ((p - r) - (q - r)), ΨA(q)} 

for all p, q, r ∈ X. 
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Abstract
The shortest path problem is among the most fundamental combinatorial optimization

problems to answer reach ability queries. It is hard to determine which vertices or edges are
visited during shortest path traversals. This paper’s main objective is to evaluate the Dijkstra’s
Algorithm, Floyd-warshall Algorithm, in solving the shortest path problem. First, we compute
the shortest paths between set of vertices. Each shortest path is considered as one transaction.
Second, we utilize the pattern mining approaches to identify the frequency of occurrence of
the vertices. The results of evaluating the Dijkstre’s and Floyd-warshall algorithms along
with their time complexity conclude the paper.

Keywords: shortest paths, Dijkstre’s,Floyd-warshall
1. Introduction

The shortest path problem is a problem of finding the shortest path or route from a starting
point to a final destination. Generally, in order to represent the shortest path problem we use
graphs. A graph is a mathematical abstract object, which contains sets of vertices and edges.
Edges connect pair of vertices. Along the edges of a graph it is possible to walk by moving from
one vertex to other vertices. Depending on whether or not one can walk along the edges by both
sides or by only one side determines if the graph is a directed graph or an undirected graph. In
addition, lengths of edges are often called weights, and the weights are normally used for calculating
the shortest path from one point to another point. In the real world it is possible to apply the graph
theory to different type of scenarios. For example, in order to represent a map we can use a graph,
where vertices represent cities and edges represent routes that connect the cities. If routes are one-
way then the graph will be directed; otherwise, it will be undirected. There exist different type of
algorithms that solve the shortest path problem. However, only several of the most popular
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 Abstract
MANET has been gaining the popularity because of its ease of implementation. One of

the major elements in MANET is routing protocol, which consists of two main protocols:
proactive and reactive routing protocols .MANETs are active as well as incessantly altering
arrangements, having cluster of nodules that are not interiorly managed. Conniving a
direction-finding code of behavior for this kind of atmosphere is very demanding task. The
circumstances contracts inferior once the defective nodes in the network, since they enhance
statistics hammering and disgrace the recital of protocols. Infrastructures Secondary network
is MANET which creates the temporary network. Performance and security are its two major
issues. Due to its self organizing feature providing runtime network security is tedious task.
So an efficient and strong model is required to setup so that various eavesdropping activity
can be avoided. Key management is a vital part of security in Manet because the distribution
of encryption keys in an authentication manner is a difficult task due to its dynamic nature.
As every time nodes leaves or joins it has to regenerate a new session key for maintaining
secrecy. In this paper, we have proposed a new key management scheme to improve the
network security with Secondary mobility overhead and Secondary key distribution time .

 Keywords: Routing protocol, Manet, certificate based cryptography , symmetric keys.
1 Introduction

         A mobile ad hoc network (MANET) is a self-configuring transportation less network of
portable tools. These appliances are attached through wireless. Each apparatus in a MANET is
open to move separately in any track and will consequently transform its links to other machines
repeatedly These transportation less networks have no permanent routes, all nodes are proficient
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Abstract
Vehicular connectivity can be considered as the coming generations’ killer application.

The vehicle-to-vehicle connectivity is immense for the improvement of Intelligent
Transportation System (ITS) in order to provide a wide spectrum of applications, including
safety-related, traffic control, and entertainment. Some important characteristics that
distinguish vehicular ad hoc networks (VANETs) from mobile ad hoc networks are highly
dynamic topology and fast movement of nodes. Hence, the protocols designed for mobile ad
hoc networks (MANETs) cannot be simply adopted in vehicular ad hoc networks (VANETs).
In this paper simulation based experiments have been performed to analyze the performance
of Destination Sequenced Distance Vector (DSDV), Optimal Link State Routing (OLSR) and
Adhoc On Demand Distance Vector (AODV) routing protocols on the basis of Packet Delivery
Ratio, End to End delay and Average Throughput for TCP applications by Network Simulator
(NS-3.19) using mobility model generated through Simulation of Urban Mobility (SUMO)
tool. The results are compared by varying number of nodes. The analysis shows that OLSR
routing protocol outperforms the other routing protocols AODV and DSDV and best to be
used in vehicular ad hoc network for TCP applications.

Keywords—VANETs,NS-3.19,AODV,DSDV,OLSR,TCP.
1. INTRODUCTION

Vehicular Ad hoc Networks (VANET) is the subclass of Mobile Ad Hoc Networks (MANETs)
[1]. VANET is the wireless network in which communication takes place through wireless links
mounted on each node (vehicle). Each node within VANET act as both, the participant and router
of the network as the nodes communicates through other intermediate node that lies within their
own transmission range. VANET are self organizing network. It does not rely on any fixed network
infrastructure. Although some fixed nodes act as the roadside units to facilitate the vehicular
networks for serving geographical data or a gateway to internet etc. Some important characteristics
that distinguish VANETs from other types of ad hoc networks and makes routing a challenging
task are highly dynamic topology and fast mobility [2]. Several other factors such as road layout
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Abstract
        Water-in-diesel (W/D) emulsion fuel is the promising alternative diesel fuel which

has the potential to produce better emission level of oxides of nitrogen (NOx) in diesel
engines. The key factors which are foremost focused in introduce of W/D emulsion fuel are
the engine operating conditions such as engine load, compression ratio (CR) and water
concentration in diesel. The present investigation focused on optimization of W/D emulsion
fuel operating parameters in diesel engine using Taguchi-grey relational analysis. Taguchi’s
L16 orthogonal array was used to collect the output responses (performance and emission
levels). A statistical analysis of variance (ANOVA) was used to identify the significant process
parameter which has most influence on output responses. The signal-to-noise (S/N) ratio
and grey relational analysis were used to optimize the performance and emission levels.
From the results obtained, it was found that engine load and CR had major influence on
performance and emission levels. Optimal parametric setting had been determined and
verified through conformation experiment. The optimal parametric setting had shown good
improvement in performance and emission levels of diesel engine.

Keywords: Optimization, Taguchi-grey relational analysis, ANOVA, emulsion fuel
1. Introduction

Air pollution caused by the diesel engines has thrown much interest in eco-friendly diesel fuels
since improved environment and human health are of concern. In order to obtain better emission
characteristics in existing diesel engines, considerable efforts have gone into the research and
development of fuel modifications and alternative fuels. As a consequence, the introduction of
water in diesel fuel has been preferred for the existing diesel engines since the desired emission
characteristics can be achieved without any added cost and engine modification.

Introduction of water in diesel engine was initially proposed by Prof. B. Hopkinson to promote

Research Explorer - International Journal
ISSN : 2250-1940 (Print), 2349 - 1647 (Online)

Impact Factor : 2.014(IRJIF), 1.85(JIF), 1.056(RIF), 0.60(QF) 0.398(GIF)
Issue - 19 ;  August 2018  © Author



Research Explorer August 201846

Volume VI ISSN : 2250-1940 (Print), 2349 - 1647 (Online)

PERFORMANCE COMPARISION ANALYSIS OF DSR, DSDV AND
AODV SECURE ROUTING PROTOCOLS IN WSN

N. Vijayarani,
Research Scholar,

Bharathiar University, Coimbatore.

Dr.A.SenthilKumar,
Assistant Professor,

Arignar Anna Government Arts College, Namakkal.
L.Santhiya,

Research Scholar
Department of computer science,

Trinity College for Women, Namakkal, Tamilnadu, INDIA.

Abstract
    Wireless sensor network (WSN) is investigating the security related issues and challenges

in wireless sensor network. WSN is low-cost and long-distance access technology to bride
the digital divide. The network topology, tower heights, antenna types to be used and their
orientations, and radio transmit power. WSN is many application area such as monitoring,
tacking and controlling. In this process, are extensively use domain knowledge to strike a
balance between tractability and practicality. This paper is considered to be useful for security
designers in WSNs. security solution is wireless sensor network differ from traditional network
due to resource limitation and computational constrains.

Keywords- wireless sensor network, attack, security,
1. Introduction

Wireless sensor network is a popular area for research nowadays, due to vast potential usage
of sensor networks in different areas. Typically, wireless sensor networks contain hundreds or
thousands of these sensor nodes that are generally identical. These sensor nodes have the ability to
communicate either among each other or directly to a base station (BS). The sensor network is
highly distributed and the nodes are lightweight. Intuitively, a greater number of sensors will
enable sensing over a larger area. This paper has been made to provide a systematic comparative
analysis of three popular routing protocols: DSR, AODV and DSDV. The objective of our analytical
simulation is to understand the various approaches proposed by researchers to overcome routing
inefficiency in WSN. Also, compare a secured hierarchical protocol with other protocols namely
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Abstract
Data mining is proved to be one of the important tools for identifying useful information

from very large amount of data bases in almost all the industries. Customer Relationship
Management (CRM) has become very important factor in defining the enterprise growth
because of economic globalization and rapid development in e-commerce. The retail industry
is realizing that it is possible to gain competitive advantage utilizing data mining. Retailers
goals/objectives and strategies focused on marketing, customer service, understanding
customers through data analysis and increasing acquisition and retention through customer
loyalty programs. Retail industry is realizing that it is possible to gain competitive advantage
deploys data mining in CRM. The CRM have an efficient and rapid response to customer
requirements, by integrating or combining CRM and Data Mining Techniques. Retail industry
is looking strategy where in they can target right customers, may be profitable to them.
Retailers are seeking competitive advantages by better managing customer relations through
database management.

Keywords-Data Mining, CRM, Association, Classification, Apriori, Naive Bayes.
1. Introduction

Data mining is “The process of discovering patterns in large data sets involving methods at
the intersection of machine learning, statistics, and database systems”. Data mining tools allow
enterprises to predict future trends. Customer relationship management is “The process of
acquiring, retaining and growing profitable customer which requires a clear focus on service
attributes that represent value to the customer and creates loyalty”. The data mining have been
proposed into new areas such as medicine, banking, retail, and insurance etc... Data mining
technology consolidate retail data, analyses and distribute data to users capture data across multiple
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Abstract: 

E-Commerce the use of the Internet and the web to transact business. E-Commerce on 

digitally enabled commercial transactions between and among organizations and individuals.  

Digitally enabled transactions include all transactions mediated by digital technology. This 

means transactions that occur over the Internet and the web.  Commercial transactions 

involve the exchange of value across organizational or individual boundaries in return for 

products and services.  Exchange of value is important for understanding the limits of e-

commerce without an exchange of value no commerce occurs.  This paper identifies the 

Business, technological and society forces that have shaped the growth of e-commerce. 

  
Keywords: E-Commerce; Digital; Commercial; Society. 
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 1. Introduction  

 
The Difference between E-commerce and E-business  

 
E-Commerce  

 
E-Commerce encompasses the entire world of electronically based organizational activities that 

support a firm’s market exchanges including a firm’s entire information system’s infranstructure. 

 

E-Business  

 
E-Business refer to digital enabling of transactions and processes within a firm involving 

information system under the control of the firm. E-Business does not include commercial 

transactions involving an exchange of value across organizational boundaries. 
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Abstract
Objective: Byzantine Attacks are more challenging to protect against and it may stop Transmitting and cheating with 
malicious data in Wireless Sensor Networks (WSN). The Primary objective is to give a solution to enhance the security in 
terms of Byzantine attacks. Methods/Analysis: In this paper, Space Efficient Secret Sharing (SESS) scheme is proposed for 
secured data delivery in the WSN. The SESS scheme primarily uses recursive polynomial interpolation and its secret size is 
optimized as kzz-1. Besides, this paper incorporates the Prufer Sequence and 3-node disjoint shortest Multipath Routing for 
optimizing the number of paths between the source and the destination. Findings: The implementation is mainly concern 
towards the effectiveness of SESS scheme over RS-coding scheme. Since, RS-coding scheme has more computation than 
the proposed. The key finding reveals that the proposed SESS scheme is outperformed in many instances. Conclusion: 
The simulation results depict the various performance metrics of WSN in terms of the quality of service. Among the list of 
metrics, the proposed SESS scheme is outperformed in optimizing the control packet overhead. It improves the average 
network lifetime, since it is consuming less energy.

1. Introduction
The Wireless Sensor Networks (WSN) is one of the rapidly 
evolving technologies. It has found different challenges 
such as limited battery power, physical damage of nodes, 
vulnerability attacks and link failures. Our interest is to 
protect the node from vulnerability attacks specifically 
focus on Byzantine attacks4. Considering the scenario 
of WSN nodes are not trustable and the data packets are 
being intentionally dropped or changed by the intermedi-
ary node which is known as Attack. The vulnerable attack 
will affect the network when an arbitrary amount of nodes 
are being corrupted. 

Our proposed solution is closely associated with 
Huang2 except the Reed-Solomon code (RS-Code) for 
encoding the data. We enforce the Space Efficient Secret 

Sharing scheme to encode the secret into shares of size 
kzz-1. The proposed solution is capable of managing the 
Byzantine attacks through multipath routing scheme. 
Sending the content over multiple paths may reduce the 
chances of failure. The proposed solution is constructed 
with three important principles in mind. First, it should 
allow multipath routing with node disjoint feature from 
the source routing. Second, the message send through the 
source to destination should be encrypted and delivered. 
Finally, it should have the capability of recovering the data 
when malicious incident happens.

Byzantine attack is widely known as Byzantine 
Generals Problem. It is commonly describing the reliabil-
ity and communication related problems in the network. 
Byzantine attack influences a node as faulty which may 
disclose the forwarding data, prevent forwarding the data 
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Abstract
Objectives: To review the basic principles of Multi-path Routing Protocols (MRPs) design and its performance metrics.  To 
discuss the assortment of MRPs overview for Wireless Sensor Networks (WSNs) based on its arrangement and delivery.  
Methods/Statistical Analysis: The enhanced reliability, load balance and security promote the multi-path routing as 
an appropriate tool in the domain of Wireless Sensor Networks (WSNs). In order to obtain simultaneous data transfer 
with reduced delay period, critical review is made based on the performance metrics, taxonomy of MRPs, and qualitative 
comparison.  Findings: From the discussions, it can be concluded that most of the protocols achieved better load balance 
with improved performance. Coding based MRPs can perform with better reliability when compared to other protocols.  
Application/Improvements: The survey of earlier reports led to the decisions that the energy-efficient, reduced 
transmission delay with multiple pairs is the details to be studied in the domain of MRPs.

Keywords: Energy Efficiency, Path Discovery, Routing Protocols, Wireless Sensor Networks

1.  Introduction

WSN  consists of spatially distributed and storage that 
can used as inexpensive and independent device with 
computational ability in order to  monitor  physical and 
environmental conditions. These sensors  sense  the 
changes in the testing sections and transfer the  data 
to  sink node (or) base station1,2. The current progresses 
in WSNs have been successfully implemented in crucial 
applications such as remote sensing, traffic monitoring, 
and weather monitoring and healthcare3-6. 

Routing plays a vital role in WSNs due to constrained 
available resources in terms of computational ability, energy 
and storage space7,8. The routing techniques are generally 
classified as single path routing and multi-path routing. İn 
single path routing, the path between the source and tar-
get can be documented in a specific time. It also includes the 

appreciable characteristics such as, trouble-free and scalable. 
However, the single path routing is not efficient due to deple-
tion of power, shorter life-time and limited storage space9. 

In multi-path routing, multiple paths are selected to 
deliver the data between the source and destination. İn 
wireless communication, neighbour nodes shared the 
bandwidth among them and the nodes interfere with geo-
graphically close nodes resulting in reduces the throughput 
of the network.  In order to ensure the efficiency in wire-
less communication, muti-path routing is a promising 
alternative technique to overcome the difficulties such 
as reliability, load balance, and bandwidth improvement10. 

The use of muti-path routing in WSNs is the active field 
of research for the past two decades. Many researchers 
critically reviewed the importance of different protocols. 
However, there is a need of close approach with the pro-
tocols to analyze the capacity and confront to design the 
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