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Morphometric deterministic model for prediction of sediment yield
index for selected watersheds in upper Narmada Basin
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Abstract

Soil erosion is common and has a wide range of spatiotemporal variability. It is crucial in determining sediment output, which
is essential for proper watershed management. In this research, we propose morphometric deterministic models (MDM) for
prediction of sediment yield index using morphometric parameters of 49 watersheds from Upper Narmada Basin of Mad-
hya Pradesh state, India. For this purpose. Shuttle Radar Topography Mission generated Digital Elevation Model was used
to extract and analyze 12 morphometric parameters including linear, aerial, and relief parameters. Principle Component
Amnalysis has been applied for the most effective parameter estimation. The linear and nonlinear MDM were discovered to be
suitable for the field of sediment research due to the high value of R? (over T0%). The sediment yield forecasting is critical
for taking the appropriate management measures in the watershed to reduce the sediment load in the reservoir and extend
the life of the structure.

Keywords Unguaged watersheds - Morphological parameters - Sediment yield index - PCA

Abbreviations DEM Digital elevation model
AISLUS  All India soil and land use survey F, Drainage frequency
Ba Bamhan GIS Geographic information system
(o Compactness coefficient HI Hypsometric index
Iy Drainage density km Kilometers
km? Square kilometer

B o L, Length of overland flow
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Conformal Chebyshev chaotic map-based remote user password
authentication protocol using smart card
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Abstract

With the rapid advancement and growth of computer networks, there have been greater and greater demands for remote
user password authentication protocols. In current ages, smartcard-based authentication protocol has formed the standard
with their incredibly insubstantial, user-friendly equipment and low-cost apps. In this study, we proposed an effective robust
authentication protocol using the conformable chaotic map, where a conformable calculus is a branch of newly appearing
fractional calculus. It has a magnificent property, because it formulates using a controller term. We shall also offer formal
proof of smooth execution of the proposed authenticated protocol. Our new protocol is more secure as compared to several
comparable protocols.

Keywords Mutual authentication - Smart card - Session key - Conformable chaotic map - Fractional calculus - Conformable
calculus - Perfect forward secrecy - Hash function - Cryptography

Introduction

=l Sarita Gajbhiyve Meshram
gajbhiyesarita@gmail.com In recent years, research in chaotic maps and their applica-
tions within the field of cryptography has acquired significant
attention Chaotic frameworks are defined by subtle need on
initial situations and proximity to random behavior; fea-
tures that appear to be fundamentally analogous to those
needed by certain cryptographic primitives [1, 2]. In his doc-
toral thesis in 1993, Hwu [3] introduced the idea of chaos
theory to public-key cryptography (PKC). He defined his
chaotic development of a PKC with a guadratic equation
of difference and a one-dimensional equation of difference
(1DDE), which is a well-qualified one-way function. In con-
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trast, Hwu's scheme uses ElGmal’s method [4] to execute
the cycle of encryption. The security of this scheme is based
on the infeasibility of resolving the given discrete logarithm
over finite fields. Nonetheless, it is possible to work out a
trapdoor by letting the true owner know the reiteration times
of the distinguishing condition.

The smartcard-founded remote client authentication sys-
tem allows a device to authenticate a remote client through
open, unsafe networks. In general, one of the two approaches
next is used by a system to identify a client such as (a)
use something that is accessible only to the client, like
a password, (b) single client has permitted admission to

@ Springer
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Assessing erosion prone areas in a watershed using interval
rough-analytical hierarchy process (IR-AHP) and fuzzy logic (FL)
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Abstract

Soil erosion is one of the major land loss problems in agricultural land and is regarded as a serious environmental hazard
worldwide. This study focused on watershed prioritization using morphometric parameters using Fuzzy Logic (FL),
Interval Rough-Analytical Hierarchy Process (IR-AHP) and Geographic Information Systems (GIS) integration for Gusru
Watershed, India. Fourteen morphometric parameters, including circulatory ratio (R.). form factor (Rj). elongation ratio
(R_.), compactness coefficient (C,), drainage density (D,), stream frequency (F), texture ratio (7), relief ratio (R;,), relative
relief (R,), ruggedness number (R)), bifurcation ratio (R,). average slope (S,). length of overland flow (L,). and hypso-
metric integral (HI) were evaluated to determine the erosion susceptibility. Each morphometric parameter was assigned a
weight value by the FL and IR-AHP methods, and mapping and analysis were then carried out in the GIS environment. Our
results showed that the sub-watersheds (SW) 9, 2, and 11 were most susceptible to soil erosion and the sub-watershed 1 was
the least from the viewpoint of soil erosion ranking.

Keywords Watershed - Morphometric parameter - Soil erosion - AHP - Fuzzy logic

1 Introduction

(<] Sarita Gajbhiye Meshram

gajbhiyesarita@ gmail.com Soil erosion is an environmental, economic and social
problem that affects all countries. For sustainable devel-
opment of natural resources to diminish the impacts of

natural calamities, a watershed could be taken as devel-
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opmental unit (UNEP 1997). Although a number of factors
are involved in soil erosion, a major agent is the water in
the problem of land deterioration in most parts of the
world. India’s lands are not resistant to this type of natural
hazards, since a total of 147 M ha soil loss were estimated
in the country (Bhattacharyya et al. 2015).

Soil erosion, excess water flow or runoff, changes in
river geometry, degradation of streams, sediment accu-
mulation in river and stream characters are, to some extent,
all water borne natural processes, which are related with
morphometry (Meshram and Meshram, 2020). This clearly
suggests that the morphometry of a basin is fundamental to
the basin hydrology. Nowadays the latest technologies such
as remote sensing (RS) and geographic information sys-
tems (GIS) have been so effectively utilized in the mor-
phometric analyses as the old practices of measuring
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An efficient authentication with key agreement procedure
using Mittag—Leffler—-Chebyshev summation chaotic map
under the multi-server architecture
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Abstract

The recent technological advancement and rapid development of computer networks
have increased the popularity of remote password authentication protocols. Toward
this end, the emphasis has shifted to protocols that apply to smart cards-empowered
multi-server environments. In order to defend against the replay attack. these pro-
tocols usually depend on the nonce or timestamp. In this paper, an efficient Mit-
tag—IL effler—Chebyshev Summation Chaotic Map (MLCSCM)-enabled multi-server
authentication protocol with the key agreement is proposed and generalized to
address this peculiarity in multi-server-oriented applications. The security proof and
efficiency analysis of the presented MLCSCM authenticated key agreement protocol
is rigorously derived and wvalidated. Compared to the recently published literature,
the proposed protocol presents high efficiency with unique features, and it is highly
resistant to sophisticated attacks and achieves perfect forward secrecy.

Keywords Mittag—Leffler Chebyshev Summation Chaotic Map (MLCSCM) -
Computer networks - Mutual authentication - Multi-server architecture - Key
exchange - Smart card

1 Introduction

The widespread adoption of the Internet globally is attributed to its numerous ben-
efits and usefulness in government parastatals, non-governmental agencies, educa-
tional institutions, smart cities, industries, private sectors, and others [1]. There are
various applications in which clients can access various services from multiple net-
works remotely, such as healthcare, banking, smart grid, smart agriculture, home
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Abstract

The prediction of river sediment load is an essential issue in water resource engineering problems. In this study, artificial
neural network employed in order to estimate the daily sediment load on rivers. Two different algorithms, multi-layer
perceptron (MLP) and hybrid MLP-FFA (MLP integrated with the FFA) were used for this purpose in the Lake Mahabad,
Iran. For this purpose, nine different scenarios are considered as inputs of the models. Performance of selected models was
evaluated on basis of performance criterion namely root mean square error (RMSE), mean absolute error (MAE), coef-
ficient of determination (R?) for choosing best fit model. The results indicated that the new hybrid model MLP-FFA is
successful in estimating sediment load with high accuracy as compared with its alternatives with RMSE = 2018 ton/day.
MAE = 1698 and R? = 0.95, which were much lower than those of MLP-based model with RMSE = 3044 ton/day,
MAE = 2481 and R? = 0.90. The results of the present study confirmed the suitability of proposed methodology for precise
modeling of suspended sediment load.

Keywords Firefly algorithm - Mahabad River - Multi-layer perceptron - Prediction - Sediment

1 Introduction
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mohad @kku.edu.sa 2004). Water quality and sediment modeling have been a
Saiful Islam challenging task in the field of computational hydrology
sfakrul @kku.edu.sa (Kisi 2009). Traditionally used methods (e.g.. Ahmad et al.

2009, 2010) to determine runoff often do not take into
account sediment load. Estimation of sediment load has
been approached through empirical relationships, numeri-
cal simulations, physically-based models and using remote
sensing and Geographic Information Systems (GIS)
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Abstract

Management of COSD projects is a challenging task due to number of distant development
locations in different time zones, client and vendor organizations, different cloud deploy-
ment models and range of different service level agreements. The objective of this study
is to identify the barriers associated with managing COSD projects. We implemented a
Multivocal Literature Review to identify barriers that influence management of COSD pro-
jects. We identified 21 COSD management barriers from 165 primary studies. The com-
parison between the barriers identified from formal and grey literature indicate that there
are similarities between the barriers investigated from both types of literature. Moreover,
client-vendor analysis shows that there is no significant difference between COSD man-
agement barriers associated with both types of organizations. We believe that the study
findings will assist both research and industry community to better understand and manage
COSD projects.

Keywords Cloud outsource software development - Software outsourcing - Cloud
computing - Barriers - Multivocal literature review
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Abstract

The study of chaotic constructions and their associated cryptographic frameworks
has sparked a lot of research interest in recent years. Latest advances in wireless
technology and the proliferating limitations posed by open communication chan-
nels, biometric-enabled remote client authentication procedures with passwords
have recently gained traction. In order to address this problem, this paper proposes
a secure biometric-based remote user authentication procedure using convolution-
Chebyshev chaotic maps with a key agreement procedure. The extended convo-
lution-Chebyshev chaotic maps-based scheme was developed over the interwval
(—oo. t+oo), and the required properties for the procedure were verified rigorously.
The proposed procedure provides a secure client authentication mechanism using
biometrics. Additionally, the projected procedure prowvides a good key agreement
feature with perfect forward secrecy while reducing the computation loads for smart
cards. As a result, the proposed procedure outperforms related authentication proce-
dures in terms of security and computational performance.

Keywords Mutual authentication - Convolution-Chebyshewv chaotic maps -
Biometric - Anonymity - Smart cards

1 Introduction

There has been a lot of research interest in analyzing chaotic systems and their pos-
sible cryptographic structures in recent years [1—3]. Specific cryptographic primi-
tives behave in a way that is fundamentally similar to chaotic frameworks, which
are described by their sensitivity to random operations and initial conditions in the
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Abstract: The commercialization of the fifth-generation ( 5G) wireless network
has begun. Massive devices are being integrated into 5G-enabled wireless
sensor networks (5G WSNs) to deliver a variety of valuable services to network
users. Howewer, there are rnising fears that 5G WSNs will expose sensitive user
data to new security vulnerabilities. For secure end-to-end communication,
key agreement and user authentication have been proposed. However, when
billions of massive devices are networked to collect and analyze complex user
data, more stringent security approaches are required. Data integrity, non-
repudiation, and authentication necessitate special-purpose subtree-based
signature mechanisms that are pretty difficult to create in practice. To address
this issue, this work provides an efficient, provably secure, lightweight subtree-
based online/offline signature procedure (SBOOSP) and its aggregation (Agg-
SBOOSP) for massive devices in 5G WSNs using conformable chaotic maps.
The SBOOSP enables multi-time offline storage access while reducing pro-
cessing time. As a result, the signer can utilize the pre-stored offline infor-
mation in polynomial time. This feature distinguishes our presented SBOOSP
from previous onlinefoffline-signing procedures that only allow for one sig-
nature. Furthermore, the new procedure supports a secret key during the
pre-registration process, but no secret key is necessary during the offline
stage. The suggested SBOOSP is secure in the logic of unforgeability on the
chosen message attack in the random oracle. Additionally, SBOOSP and
Age-SBOOSP had the lowest computing costs compared to other contending
schemes. Owerall, the suggested SBOOSP outperforms several preliminary
security schemes in terms of performance and computational overhead.

Keywords: Subtree-based online/offline signature procedure (SBOOSP):; 5G
WSNs: provably secure scheme:; massive devices; conformable chaotic maps
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Prioritization of soil erosion-prone sub-watersheds using fuzzy-based
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Abstract

Every year. soil erosion causes significant damage 1o humans by reducing soil productivity and filling reservoirs from sedi-
ment deposition in the Manot watershed in the Narmada basin, India. Hence, it is important in this basin to recognize soil
erosion-prone areas for preventive steps. In this research, prioritization of sub-watersheds of the Manot watershed has been
done using fuzzy MCDM approaches such as Fuzzy-SAW, Fuzzy-VIKOR and Fuzzy-TOPSIS methods. For this purpose,
the Shuttle Radar Topography Mission (SRTM)-generated Digital Elevation Model (DEM) was used to extract and analyze
12 morphometric parameters, including linear, aerial, and relief parameters. A fuzrzy MCDM was successfully implemented
for prioritizing watersheds in terms of so0il erosion. Owverall, the descending order in terms of susceptibility to erosion is
found to be MNE8 > MNT > MN2 > MNLIO > MN1 > MN9 > MN12 > MN4 > MNS > MNG6 > MN 14 > MN3 > MN13 > MN1
1. The findings showed that morphometric parameters and the fuzzy MCDM approach have high efficiency in recognizing
areas that are vulnerable to erosion.

Keywords MCDM - Prioritization technigue - Soil conservation - Watershed management - Fuzzy MCDM

Introduction 147 million hectares (Mha) of land. including 94 Mha from

whater erosion, 16 Mha from acidification, 14 Mha from flood-

Soil erosion is one of the major land loss problems on agri-
cultural land and is regarded in modern times worldwide as a
serious environmental hazard (Lu et al. 2003; Kim et al. 2005
Srinivasan et al. 2019; Meshram et al. 2021a. b, c: Silakhori
et al. 2022; Benzougagh et al. 2022). Water erosion risk is an
environmental, economic, and social issue that affects all coun-
tries. Soil degradation in India is estimated to be occurring on
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ing, 9 Mha from wind erosion, 6 Mha from salinity, and 7 Mha
from a combination of factors (Bhattacharyya et al. 2015).
Therefore, the problem needs to be addressed prudently and a
systematic solution to reduce the extent of the problem needs
to be pursued. To exploit land and water resources efficiently
and sustainably, one needs to try to find a sustainable unit so
that such resources can be effectively handled and controlled.

Soil anrition or erosion., excess water flow or runoff,
changes in rivers geometry, degradation of streams, and
sediment accumulation in river and stream characteristics
are related o morphometry (UNEP 1997). This suggests
that the morphology of a basin’s is fundamental to the basin
hydrology. At present, geo-morphometric analysis using a
new technique, i.e.. RS and GIS is being utilized as this
tool gives flexibility to analyze spatial data in new manner
(Gajbhiye et al. 2014: Meshram and Sharma 2017).

In today’s world, the majority of researchers use RS and
GIS to evaluate natural disasters, prioritize watersheds, and
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Abstract

Soil wearing away or erosion is a chief agent of land loss in agricultural land and is regarded worldwide as a serious envi-
ronmental hazard. This study performed watershed prioritization using morphometric parameters based on fuzzy best worse
method (F-BWM) and GIS integration for Gusru Watershed, India. This study prioritizes sub-watersheds of the study area
from viewpoint of soil erosion using five major parameters i.e., stream frequency (F),. relative relief (R)), length of overland
flow (L), relief ratio (R}) and drainage density (D,). Fuzzy based Best Worse Multi-Criteria Decision-Making (F-BWM)
Method was used to assigning weights to used criteria and combining them to achieve erosion susceptibility for each sub-
watershed. Results showed that sub-watersheds 9, 14, and 5 were most susceptible to soil erosion and sub-watershed 3 was
the least from the viewpoint of soil erosion ranking.

Keywords Soil erosion - Prioritization - Best worse method - Fuzzy logic - Multi-criteria decision-making method

List of symbols R, Circulatory ratio

F-BWM Fuzzy best worse method Dy Drainage density

GIS Geographical information system I, m, u Lower, median and upper numbers of

AHP Amnalytic hierarchy process A

MCDM Multi criteria decision making A Relative importance of criterion

PCA Principal component analysis g Best criterion

DEM Digital elevation model Cw Worst criterion

SRTM Shutter radar topography mission Wi, W3, I o Optimal fuzzy weight

TFN Triangular fuzzy number g Consistency ratio

F Stream frequency ClsCpsvnn s Cjs .c, Criteria

R, Relative relief C. Compactness coefficient

L, Length of overland flow R, Elongation ratio

Ry, Relief ratio Ry Farm factor
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Abstract

Soil erosion is one of the most dangerous natural dangers, causing a great deal of harm in many parts of the world. In the
presented study, the Gusru river watershed in Indi was divided into 14 sub-watersheds, and then 14 morphometric
parameters were calculated, including drainage density (D,). bifurcation ratio (R}). streams frequency (F,), average slope
(S.). form factor (Ry). circulatory ratio (R¢). elongation ratio (R.). relative relief (R,). ruggedness number (Ry), bifurcation
ratio (Ry), texture ratio (T), length of the overland flow (L,) compactness coefficient (Cc) and hypsometric integral (HI)
were derived for each sub- watershed. Afterward, the combination of picture fuzzy-analytic hierarchy process and picture
fuzzy-linear assignment model were used to assign weights to selected morphometric criteria and to rank the sub-
watersheds based on the level of soil erosion susceptibility. The results of the study showed that sub-watersheds 11 and 2
were the most susceptible sub watersheds, while sub-watersheds 13 and 14 had the lowest susceptibility to soil erosion.
Prioritization and ranking of sub-watersheds from the perspective of soil erosion susceptibility can be used as a powerful
tool for prevention and mitigation measures.

Keywords Erosion susceptibility - Picture fuzzy - Analytic hierarchy process - Linear assignment model -
Watershed prioritization
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Development and evaluation of a water quality index for groundwater quality
assessment in parts of Jabalpur District, Madhya Pradesh, India
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ABSTRACT

Groundwater is an important source for drinking water supply in Jabalpur District, Madhya Pradesh, India. An attempt has been made in this
work to understand the suitability of groundwater for human consumption. The parameters of pH, Electrical Conductivity (EC), Copper (Cu),
Chromium (Cr), Sulphate (SOu), Iron (Fe), Nitrate (NO3), Chloride (Cl), Total Hardness (TH), Total Alkalinity (TA), and Sodium (Na) were analyzed
to estimate the groundwater quality. The water quality index (WQIl) has been applied to categorize the water quality, which is quite useful
to infer the quality of water for the people and policy makers in the concerned area. The WQI in the study area ranges from 17.90 to
176.88. According to the WQI rating, sites 1, 3, and 4 are not appropriate for drinking water or have low water quality and site 2 has moderate
drinking condition, whereas site 5 has excellent drinking condition. The current study suggests that the groundwater of the area with dete-
riorated water quality needs treatment before consumption.

Key words: groundwater, principal component analysis (PCA), water quality, WQl

HIGHLIGHTS

® WQI values in sites 1, 3 and 4 are 106.99, 176.88, 161.25, showing that the groundwater is not suitable for drinking purposes.

® WQI value in site 5 is 17.90, showing that water is fit for drinking purposes.

® principal component analysis reveals that four parameters are responsible for the high values of wQl.

® The outcome of the study will be helpful in formulating effective drinking water management measures for residents in the Jabalpur

region, India.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence (CC BY 4.0), which permits copyirg, adag{ation,ﬁ)d
redistribution, provided the original work is properly cited (hitp://creativecommons.org/licenses/by/4.0/). Ign U!}e
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ABSTRACT In recent years, there has been a lot of research interest in analyzing chaotic constructions
and their associated cryptographic structures. Compared with the essential combination of encryption and
signature, the signcryption scheme has a more realistic solution for achieving message confidentiality
and authentication simultaneously. However, the security of a signcryption scheme is questionable when
deployed in modern safety-critical systems, especially as billions of sensitive user information is transmitted
over open communication channels. In order to address this problem. a lightweight., provably secure
certificateless technique that uses Fractional Chaotic Maps (FCM) for group-oriented signcryption (CGST)
is proposed. The main feature of the CGST-FCM technique is that any group signcrypter may encrypt
data/information with the group manager (GM) and have it sent to the verifier seamlessly. This implies
the legitimacy of the signcrypted information/data is verifiable using the public conditions of the group.
but they cannot link it to the conforming signcrypter. In this scenario, valid signcrypted information/data
cannot be produced by the GM or any signcrypter in that category alone. However, the GM is allowed to
reveal the identity of the signcrypter when there is a legal conflict to restrict repudiation of the signature.
Generally, the CGST-FCM technique is protected from the indistinguishably chosen ciphertext attack
(IND-CCA). Additionally, the computationally difficult Diffie-Hellman (DH) problems have been used
to build unlinkability, untraceability, unforgeability, and robustness of the projected CGST-FCM scheme.
Finally, the security investigation of the presented CGST-FCM technique shows appreciable consistency
and high efficiency when applied in real-time security applications.

INDEX TERMS Certificateless group signcryption scheme (CGSS), fractional chaotic maps (FCM),
provably secure scheme. authentication, Diffie-Hellman (DH) problem, wireless security networks.

1. INTRODUCTION years [1]—[3]. The behaviours of certain cryptographic primi-
The study of chaotic structures and their potential crypto- tives are fundamentally similar to that of chaotic frameworks,
graphic designs has sparked much research interest in recent which are represented by their sensitive reliance on ran-
dom operations and initial operations in the vicinity [4]—[6].
The associate editor coordinating the review of this manuscript and In modern wireless communication systems, information
approving it for publication was Tawfik Al-Hadhrami =~ . security is essential to protect critical user information/data
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Chaos distributes with a covert method to condense the dynamic of complexity and satisfies the security requirements of a
cryptographic system. This study gives an ability online/offline (O/Q) ID-based short signature (IBSS) scheme using conformable
fractional chaotic maps. Furthermore, we establish its security under IBSS existential unforgeability of identity-based short
signature (IBSS) under chosen message attack (EUF-IBSS-CMA) in the random oracle model (ROM). Some of the stimulating
preparations of obtainable processes are that they give a multiperiod application of the offline storage, which licenses the agent to
recycle the offline pre-registered data in time series (especially the polynomial time), rather than one-period usage in all past

IBSS processes.

1. Introduction

Newly, the time-fractional difference [1] provides a robust
concept for discrete (not continuous) fractional display. It
has a limited fractional alteration formula, which rests on the
change consequences of all the past figurines. This attribute
can show the disconnected arrangements long historical
properties or long interactions. In the meantime, chaos
definitions, formulas, ideas, and chaos synchronization have
wide uses [2-5]. Discrete maps can produce chaotic sig-
natures. Therefore, they rewarded much care in all areas of
mathematical sciences. The logistic map idea (is a well-
known repeated record founded on the first-order nonlinear
alteration equation) and other types of maps have converted
straightforward representations. Nevertheless, fewer works
utilized the fractional discrete arrangements, which clamp
compound chaotic dynamics. This action presents the dis-
connected memory, which occurs in the chaotic records.
Then, chaos and harmonization of the fractional logistic
record are specified. The diverse fractional powers yield

P4 |Page

different chaotic ranges so that the chaotic activities will take
extra problematical [6, 7]. Discrete maps are used regularly
in disconnected natural phenomena. The standing fractional
disconnected arrangements (equations, inequalities, and
inclusions) are typically joined with two techniques:
mathematical discretization (the process of changing con-
tinuous functions, simulations, variables, and equations into
discrete complements) of time-fractional differential equa-
tions and fractional time-difference equations. The former
one is a numerical formulation of fractional continuous
simulations and the Grinwald-Letnikov difference usually
accepted in the numerical action. In this study, we shall use
the fractional Caputo difference operator. Qur aim is to use a
new fractional calculus, called fractional conformable cal-
culus, to generalize the Chebyshev polynomials [8].

The inquiry into chaotic constructions and their possible
cryptographic structures has been the subject of considerable
interest in research over the past few years. Chaotic systems
are clearly characterized by their delicate reliance on the

initial conditions and random surrougﬁiﬁadﬂéﬂ %rlﬁé’&h




STIa=il B AMHHI FATAPIcR Felfaererd, 9l (A9) o CoLzg,

- ) .
Jaywanti Haksar Government Post Graduate College, Betul (MP) B _._.\\’ "
Office: Civil Lines, Betul- 460001 Tel: 07141- 234244 B 10AC -

E-mail : hegjihpgcbet@mp.gov.in Website: www.jhgovtbetul.com T

Name of Faculty: Dr. Manoj Ughade

Advances and Applications in Mathematical Sciences
Volume 21, Issue 3, January 2022, Pages 1589-1600
© 2022 Mili Publications, India

FIXED POINT RESULTS FOR RATIONAL TYPE
CONTRACTION IN A-METRIC SPACES

JYOTI VARMA, MANOJ UGHADE and AMIT KUMAR PANDEY

Department of Mathematics
Government College Shahpur
College of Chhindawara University
Shahpur 460440, India

Department of Post Graduate Studies

and Research in Mathematics

Jaywanti Haksar Government Post Graduate
College, College of Chhindawara University
Betul, 460001, India

Department of Engineering Mathematics
and Research Center

Sarvepalli Radhakrishanan University
Bhopal 462026, India

Abstract

The goal of this paper is to define rational contraction in the context of A-metric spaces and
develop various fixed point theorems in order to elaborate, generalize, and synthesize a number
of previously published results. Finally, to illustrate the new theorem, an example is given.

1. Introduction

Fixed point theory is crucial in science and mathematics. This topic has
drawn a lot of interest from academics in the last two decades due to its wide
range of applications in disciplines such as nonlinear analysis, topology., and

engineering difficulties. The Banach contraction principle [2] is the starting

2020 Mathematics Subject Classification: Primary 47TH10; Secondary 54H25.
Keywords: A-metriec space; rational contraction; fixed point.
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Abstract: The Human-Centered Internet of Things { HC-1oT) is fast becoming
a hotbed of security and privacy concerns. Two users can establish a
common session key through a trusted server over an open communication
channel using a three-party authenticated key agreement. Most of the
early authenticated key agreement systems relied on pairing, hashing, or
modular exponentiation processes that are computationally intensive and
cost-prohibitive. In order to address this problem, this paper offers a new
three-party authenticated key agreement technigue based on fractional
chaotic maps. The new scheme uses fractional chaotic maps and supports
the dynamic sensing of HC-loT devices in the network architecture without
a password table. The projected security scheme utilized a hash function,
which works well for the resource-limited HC-IoT architectures. Test results
show that our new technigue is resistant to password guessing attacks since
it does not use a password. Furthermore, our approach provides users with
comprehensive privacy protection, ensuring that a user forgery attack causes
no harm. Finally, our new technique offers better security features than the
technigues currently available in the literature.

Keywords: Three-party authenticated key agreement; anonymity; fractional
chaotic maps: Chebyshev polynomial: password table; human-centered
internet of things (HC-1oT)
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Abstract

The application of Artificial Intelligence (AIl) techniques has become popular in science and engineering applications since the
middle of the twentieth century. In this present study. three Al techniques (ANFIS. GP and ANN) have been used for forecast-
ing streamflow into Shakkar watershed (Narmada Basin). India. The models have been used considering previous streamflow
and cyclic terms in the input vector to provide a suitable time series model for streamflow forecasting. To evaluate the model
performance. RMSE. MAE. CORR and CE were employed. Results showed that the ANFIS has the best performance in fore-
casting streamflow time series for Shakkar watershed. The GP and ANN are in the 2nd and 3rd ranks. respectively. According
to the results, in all the Al methods (ANFIS. GP and ANN). the model with cyclic terms had better performance compared to
those models not considering periodic nature and being applied by only considering the previous streamflow.

Graphical Abstract

Artificial Intelligence Techniques

“India

Keywords Artificial Intelligence models - Cyclic Term - Streamflow - Forecasting - Artificial Neural Network
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Abstract

Globally the risk of outbreaks has been increasing with the expansion of environmental
Cryptococcus neoformans and Cryptococcus gattii pathogens. In this prospective study
we analyzed the isolation of C. neoformans - C. gattii strains from a total of 500 tree samples
and C. neoformans from 194 pigeon samples collected from different sites of Betul and Bhopal
city of Madhya Pradesh (India). Selective isolation of C. neoformans sp. complex was done by
swabbing and Direct Plating Method. As per the data, out of total 500 tree samples 30 were
found positive for Cryptococcus neoformans and 36 samples positive for C. gattii. Highest cfu
was obtained from Tamarindus indica (19x10%). Total 35 pigeon samples were found positive
for C. neoformans and the highest frequency was observed from the pigeon sample collected
from Bablu Talab Kothin Bazar (12.08%), Betul city of Madhya Pradesh (India). This study
suggested the living tree trunk hollows and pigeon excreta as a possible ecologic niche for C.
neoformans species complex, hence it gains more attention in the environmental occurrence
and role in cryptococcosis.

Keywords: C. neoformans species complex, living tree trunk hollows, pigeon excreta
Corresponding author: nawangel990@gmail.com
Introduction

Cryptococcosis is caused by both the varieties of C.neoformans species
complex, i.e., Cryptococcus neoformans and Cryptococcus gaittii that affects lungs and
central nervous system predominantly and is the commonest fungal meningitis
(Meyer et al., 2009).

Over the past 2 decades, the case of deadly disease has increased worldwide
dramatically in the number of immunocompromised individuals with HIV infection, cancer
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ABSTRACT

lscrackitar English: There is a famous saying- good things should always be accepted and bad things

i updates should always be discarded. But in the context of Indian media, this proverb has a

different meaning. In the present era Indian media especially broadcasting media is

Received 26 March 2022 following western and EEur(_)pean countries. This is a worryi_ng_ situaEion, which is very

Accepted 30 May 2022 important to get control in time. But the way the current media is moving towards digital

Published 10 June 2022 platforms, the boundaries of news are shrinking. In the case of media convergence, the

condition of broadcast journalism cannot be said to be very good. Not everything is

Corresponding Author negative though. In the era of globalization, the Internet has also served to enrich

Dr. Mousmi Rai, broadcast journalism. This is the reason that now along with traditional media, digital

mousmi.pramod@gmail.com media has increased penetration among the people. Monopoly has also ended with the
DOI news. The truth is reaching the public fast.
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Phytochemical screening and quanitative
analysis of active phytocontents of Guizotia
abyssinica seed to knows of their therapeutic
values

Manoj Kumar Ghorase
Govt. J.H. P.G. College, Betul

Parasnath Bele
Govt. NNM.V, Hohashangabad

S. K. Udaipure
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Abstract---Guizotia abyssinica Cass. belonging to the family
Asteraceae is a vegetable plant with many industrial and medicinal
value. Current research describes a simple, effective and reproducible G-
in-vitro propagation protocol. G. abyssinica and comparative
phytochemical analysis of natural seeds, leaf (mature and in vitro
regenerated) and G. abyssinica Different annotations namely. apical
and axilllary buds, leaves and internode were selected for the in vitro
regeneration study to assess the effect of differential concentrations
on TDZ. Different parts of the plant such as seeds, natural leaf, in
vitro leaf and callus were dried and extracted from different solvents
and tested with wvarious phytochemical analyzes. Of all the four
annotations used, the apical shoot appeared to be the best in terms of
shoot reproduction and reproduction. In vitro renewed callus has
shown the presence of phenol. It may be concluded that additional
suspension of hormonal compounds may be helpful in the widespread
distribution and release of drugs for commercial use. The findings
provide potential support for tissue tissue techniques in the
production of bioactive compounds but further studies are needed as
well.

Keywords---phytochemicals, guizotiaabyssinica, callus, in vitro
regeneration, TPC, TFC
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Extracellular phospholipase activity in the environmental strains of
Cryptococcus neoformans and Cryptococcus gattii isolated from Betul city of
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Abstract

Cryptococcosis accounts for significantly life-threatening diseases in healthy and
immunocompromised individuals by the production of extracellular enzymes in host cell. In
the present study we focused on the extracellular phospholipase (PLP) activity which
contributes to the most widely concerned issue of these enzymes as prominent virulence
factors. For the screening of phospholipase producing strains, 45 environmental isolates of
both Cryptococcus neoformans and C. gattii strains were point inoculated on egg yolk agar.
In reference to C. neoformans and C. gattii isolated from tree samples, 17 (62.9%) strains
showed high phospholipase production on sth day and 18 (66.66 %) on gh day of incubation
with low Pz value (Pz < 0.6). However, in case of yeast strains obtained from pigeon samples
showed high phospholipase production that is 10 (55.55 %) and 11 (61.11 %) on 5™ and 8™

cep>>

day of incubation. As per the statistical analysis using Independent test, no significant
difference was observed between phospholipase production by C. neoformans and C. gattii

strains.

Keywords: Cryptococcus neoformans, C. gattii, phospholipase activity, virulence factors
Corresponding author: nawangel990@gmail.com
Introduction

The potential Cryptococcus virulence determinants play crucial roles in the fungal
pathogenesis, these include extracellular enzymes production, the release of polyol
metabolites, interaction with hormones, adherence, and production of mannoproteins

(Kronstad ez al., 2011).

Cryptococcus neoformans species complex produces phospholipase enzyme which is

pathogenic and the mechanism to decline its activity inm-vivo is a subject less explored.

ISSN NO: 0886-9367

Page No : 142

Signature Not Verified




-

N ’ .
-

A

Jaywanti Haksar Government Post Graduate College, Betul (MP)

Office: Civil Lines, Betul- 460001 Tel: 07141- 234244
E-mail : hegjhpgcbet@mp.gov.in Website: www.jhgovtbetul.com

10AC

Name of Faculty: Dr. Chandrashekhar Meshram

Journal of Advanced Research 32 (2021) 139-148

Contents lists available at ScienceDirect

Journal of Advanced Research

journal homepage: www.elsevier.com/locate/jare

Fractional chaotic maps based short signature scheme under human- )
centered IoT environments e

Chandrashekhar Meshram **, Rabha W. Ibrahim "¢, Ahmed J. Obaid ¢, Sarita Gajbhiye Meshram ¢,
Akshaykumar Meshram ¢, Alaa Mohamed Abd El-Latif ™!

? Department of Post Graduate Studies and Research in Mathematics, Jayawanti Haksar Government Post Graduation College, College of Barkatullah Vishwavidyalaya, Betul,
M.P. 460001, India

® Informetrics Research Group, Ton Duc Thang University, Ho Chi Minh City, Viet Nam

€ Faculty of Mathematics & Statistics, Ton Duc Thang University, Ho Chi Minh City, Viet Nam

9 Department of Computer Science, Faculty of Computer Science and Mathematics, University of Kufa, Iraq

© Department for Management of Science and Technology Development, Ton Duc Thang University, Ho Chi Minh City, Viet Nam

fFaculty of Environment and Labour Safety, Ton Duc Thang University, Ho Chi Minh City, Viet Nam

2 Department of Applied Mathematics, Yeshwantrao Chavan College of Engineering, Nagpur, M.S., India

" Department of Mathematics, Faculty of Education, Ain Shams University, Roxy, Cairo, Egypt

i Department of Mathematics, Faculty of Arts and Science, Northern Border University, Rafha, Saudi Arabia

GRAPHICAL ABSTRACT

_& A —
\Q’ = 2 ?f)l; APply s SHL l;toccss 1 l)Igm“(s)
Signer (35
T
— Y T O\ E
P e s B o T C B I e s S e s :

Data
HASH
(D) Apply HASH ALUE.
Digitally B L i is valid

Signed when Hash values

are equal
D.S) f Digital Si ] r Public Key of HASH
L ) J ’L Signer VALUE-2
Verifier
ARTICLE INTFDO ABSTRACT
ArtiC{e history: Introduction: The Internet of Things (IoT) comprises of various smart devices for the sharing of sensed
Received 30 May 2020 data through online services. People will be directly contacted to check their health parameters and
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the reports will be collected centrally through smart devices. The requirement is protection of messages
during the exchange of data between sender and receiver in order to tackle human malicious attacks.
Various signature-based schemes are discussed in the literature to provide secure communication.
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Abstract

Sediment-Runoff process is highly variable and nonlinear in nature. In the present study an attempt has been made to develop
a relationship between watershed stream length and Sediment Yield Index (SYT) and test it on Narmada watersheds, Madhya
Pradesh, India. Area (A), Curve Number (CN) and stream length (SL) were utilized as input for model development. The
three models (A model, CIN model and simplified All India Soil and Land Use Survey (AISLUS) model including parameter
SL) performed differently, with the coefficient of R2 equal to 0.01, 0,02 and 0.71 (Shakkar watershed), 0.11, 0.23 and 0.91
(Bamhani watershed), 0.06, 0.001 and 0.80 (Manot watershed) and 0.40, 0.05 and 0.66 (Mohgaon watershed), respectively.
The logarithmic simplified AISLUS model incorporating parameter SL resulted with the coefficient of R” as 0.76 (Shakkar
watershed), 0.93 (Bamhani watershed), 0.84 (Manot watershed) and 0.66 (Mohgaon watershed). Therefore, the logarithm
simplified AISLUS model was chosen as the best regression model for this study. It is observed that the simplified AISLUS
model (logarithm form) incorporating parameter SL had a satisfactory efficiency as 76.35% (Shakkar watershed)., 66.05%
(Mohgaon watershed). 93.36% (Bamhani watershed). and 83.83% (Manot watershed) by Nash efficiency scale. The result-
ing higher Nash efficiency values support the versatility of the derived relationship and invoke assessment of SYT from the
watershed stream length value. The prediction of SYT is important when adopting a suitable soil conservation measure in
the watershed for minimizing soil erosion.

Keywords Sediment yield - Runoff - Narmada river - Modeling - Stream length

Introduction et al. 2014). Water is the major agent responsible for soil
erosion may be defined as detachment and then movement

Accurate estimation of the amount of runoff and sediment is of soil particles from one place to another place. At many

important for management of the water resources (Gajbhiye
et al. 2014). Surface runoff and sediment yield are two major
hydrological response caused by precipitation (Gajbhiye
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locations, wind and glacial runoff may also be the agent of
s0il erosion. To control soil erosion in any area by various
s0il and water management measures the developmental unit
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Abstract: Signcryption schemes leveraging chaotic constructions have garnered significant research
interest in recent years. These schemes have proffered practical solutions towards addressing the
vast security vulnerabilities in Electronic Cash Systems (ECS). The schemes can seamlessly perform
message confidentiality and authentication simultaneously. Still, their applications in emerging
electronic cash platforms require a higher degree of complexity in design and robustness, especially
as billions of online transactions are conducted globally. Consequently, several security issues arise
from using open wireless channels for online business transactions. In order to guarantee the secu-
rity of user information over these safety-limited channels, sophisticated security schemes are solely
desired. However, the existing signcryption schemes cannot provide the required confidentiality
and authentication for user information on these online platforms. Therefore, the need for certifi-
cateless group signcryption schemes (CGS5) becomes imperative. This paper presents an efficient
electronic cash system based on CGSS using conformable chaotic maps (CCM). In our design, any
group signcrypter would encrypt information/data with the group manager (GM) and send it to the
verifier, who confirms the authenticity of the signcrypted information/data using the public criteria
of the group. Additionally, the traceability, unforgeability, unlinkability, and robust security of the
proposed CGSS-CCM ECS scheme have been built leveraging computationally difficult problems.
Performance evaluation of the proposed CGSS-CCM ECS scheme shows that it is secure from the
Indistinguishably Chosen Ciphertext Attack. Finally, the security analysis of the proposed tech-
nique shows high efficiency in security-vulnerable applications. Overall, the scheme gave superior
security features compared to the existing methods in the preliminaries.

Keywords: certificateless group signcryption scheme (CGSS); conformable chaotic maps (CCM);
electronic cash system (ECS); signcrypter; provably secure schemes; authentication; E-commerce
channels

1. Introduction

In modern electronic commerce, digital signatures play a significant role due to in-
tegrity and authentication requirements. Integrity is a vital property that helps to monitor
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Abstract: The place of public key cryptography (PKC) in guaranteeing the security of wireless
networks under human-centered IoT environments cannot be overemphasized. PKC uses the idea
of paired keys that are mathematically dependent but independent in practice. In PKC, each
communicating party needs the public key and the authorized digital certificate of the other party
to achieve encryption and decryption. In this circumstance, a directory is required to store the public
keys of the participating parties. Howewver, the design of such a directory can be cost-prohibitive
and time-consuming. Recently, identity-based encryption (IBE) schemes have been introduced to
address the wvast limitations of PKC schemes. In a typical IBE system, a third-party server can
distribute the public credentials to all parties involved in the system. Thus, the private key can be
harvested from the arbitrary public key. As a result, the sender could use the public key of the
receiver to encrypt the message, and the receiver could use the extracted private key to decrypt the
message. In order to improve systems security, new IBE schemes are solely desired. However, the
complexity and cost of designing an entirely new IBE technique remain. In order to address this
problem, this paper presents a provably secure IBE transformation model for PKC using
conformable Chebyshev chaotic maps under the human-centered IoT environment. In particular,
we offer a robust and secure IBE transformation model and provide extensive performance analysis
and security proofs of the model. Finally, we demonstrate the superiority of the proposed IBE
transformation model over the existing IBE schemes. Owverall, results indicate that the proposed
scheme posed excellent security capabilities compared to the preliminary IBE-based schemes.

Keywords: public key cryptography; identity-based encryption schemes; Chebyshev polynomial;
conformable Chebyshev chaotic maps; human-centered Internet of Things

1. Introduction

Human-centered Internet of Things (IoT) enables seamless processing of electronic
transactions, healthcare information systems, efficient operation of intelligent devices,
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Abstract: The birth of mass production started in the early 1900s. The manufacturing industries
were transformed from mechanization to digitalization with the help of Information and Commu-
nication Technology (ICT). Now, the advancement of ICT and the Internet of Things has enabled
smart manufacturing or Industry 4.0. Industry 4.0 refers to the various technologies that are trans-
forming the way we work in manufacturing industries such as Internet of Things, cloud, big data,
Al robotics, blockchain, autonomous vehicles, enterprise software, etc. Additionally, the Industry
4.0 concept refers to new production patterns involving new technologies, manufacturing factors,
and workforce organization. It changes the production process and creates a highly efficient pro-
duction system that reduces production costs and improves product quality. The concept of Indus-
try 4.0 is relatively new; there is high uncertainty, lack of knowledge and limited publication about
the performance measurement and quality management with respect to Industry 4.0. Conversely,
manufacturing companies are still struggling to understand the variety of Industry 4.0 technologies.
Industrial standards are used to measure performance and manage the quality of the product and
services. In order to fill this gap, our study focuses on how the manufacturing industries use differ-
ent industrial standards to measure performance and manage the quality of the product and ser-
wvices. This paper reviews the current methods, industrial standards, key performance indicators
(KPIs) used for performance measurement systems in data-driven Industry 4.0, and the case studies
to understand how smart manufacturing companies are taking advantage of Industry 4.0. Further-
more, this article discusses the digitalization of quality called Quality 4.0, research challenges and
opportunities in data-driven Industry 4.0 are discussed.

Keywords: Industry 4.0; Internet of Things; Quality 4.0; performance measurement system; cyber—
physical production system
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ABSTRACT The fifth-generation (5G) wireless network is commercialized. The need to integrate massive
devices in 5G and wireless sensor networks (WSN) to provide several convenient services for network
users becomes imperative. However, there are growing concerns that 5G-WSNs pose new security threats to
sensitive user information. User authentication and key agreement have been provided for secure end-to-end
communication. However, stricter security techniques are required as billions of massive devices are being
networked to collect and process complex user data in real-time. Therefore, anonymous authentication and
authorization are highly coveted for privacy preservation and prevention of unlawful exploitation of user data.
However, guaranteeing data integrity, authentication, and non-repudiation require special-purpose identity-
based signature techniques that are quite difficult to design in practice. In order to address this problem. this
paper proposes a lightweight, provably secure identity-based online/offline signature technique (IBOOST)
and its extension for massive devices in 5G-WSNs using fractional chaotic maps. The IBOOST scheme
achieves multi-time use of offline storage at a lower processing time. Therefore, the signer can reuse the
offline pre-stored information in a polynomial time. This makes our IBOOST superior to the existing
online/offline signature techniques that allow only a single signature. Additionally, the new technique
enables the pre-registration process with a secret key, and no secret key is required in the offline stage.
Also. the proposed IBOOST proves to be secure in the random oracle unforgeability under the chosen
message attack (UF-IBS-CMA). Finally, the IBOOST and its enhanced version (A-IBOOST) give the lowest
computational costs compared to several contending techniques. Therefore, the proposed IBOOST shows
superior security and performance with better computational overhead than the preliminary techniques.

INDEX TERMS 5G wireless sensor network systems, fractional chaotic maps, identity-based signature
scheme, provably secure.

I. INTRODUCTION proliferating issues inherent in the ubiquitous 4G wireless

The fifth-generation (5G) wireless networks that are rapidly
deployed worldwide have ushered in great relief to the
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networks [1]. 5G wireless networks support the application of
blockchain technology [2], holographic communication [3],
Industrial Internet of Things (IIoT) [4], wireless security
networks [5]. and more. Wireless sensor nodes are spatially
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WT INRWE 9, 2021




Jaywanti Haksar Government Post Graduate College, Betul (MP)

Office: Civil Lines, Betul- 460001 Tel: 07141- 234244
E-mail : hegjhpgcbet@mp.gov.in Website: www.jhgovtbetul.com

Name of Faculty: Dr. Chandrashekhar Meshram

IEEE Access

Multidisciplinary © Rapid Review ! Open Access Joumal

Received July 8, 2021, accepted July 19, 2021, date of publication July 28, 2021, date of current version August 10, 2021.

Digital Object Identifier 10_1109fACCESS. 2021 3101111

An Efficient Provably Secure Verifier-Based
Three-Factor Authentication Technique
Using PDL for Data Exchange in TMIS

VISHESH P. GAIKWAD', JITENDRA V. TEMBHURNE"'', CHANDRASHEKHAR MESHRAM 2,
CHENG-CHI LEE“"3-%, (Member, IEEE), AND CHUN-TA LI"”5, (Member, 1EEE)

! Department of Computer Science and Engineering. Indian Institute of Information Technology at Nagpur, Nagpur 440006, India

zDepaerent of Post Graduate Studies and Research in Mathematics, Jayawanti Haksar Government Post-Graduation College, College of Chhindwara University.
Betul, Madhya Pradesh 460001, India

*Department of Library and Information Science. Research and Development Center for Physical Education, Health, and Information Technology. Fu Jen Catholic
University, New Taipei City 24205, Taiwan

*Department of Computer Science and Information Engineering. Asia University, Wufeng Shiang, Taichung 41354, Taiwan

SDepartment of Information Management, Tainan University of Technology, Tainan 710302, Taiwan

Corresponding authors: Cheng-Chi Lee (cclee @mail.fju.edu.tw), Chandrashekhar Meshram (cs_meshram @rediffmail.com), and Chun-Ta
Li (th0040 @ mail.tut.edu.tw)

This work was supported in part by Visvesvaraya Ph.D. Scheme through the Ministry of Electronics and Information Technology (MeitY')
by the Government of India under Grant MEITY-PHD-3039, and in part by the Ministry of Science and Technology. Taiwan, under
Contract MOST 109-2410-H-165-001 and Contract MOST 110-2410-H-165-001-MY 2.

ABSTRACT In healthcare services, telecare medicine information systems (TMIS) is the viable solution
offered currently. Moreover, to provide best security to the TMIS, it attracted the various researchers to
investigate the security challenges in TMIS. Subsequently, the security of TMIS is improving but the
application becoming widespread hence needs robust security technique. An efficient verifier-based 3-party
authentication technique in telecare medicine information systems for data exchange, which permits only
two users/patients to store their verifier in the database of an authentication server, computed using own
password. The authentication system will then validate the user’s verifier and help them safely and easily
share electronic medical records. In this work, we present an efficient provably secure verifier-based 3-party
authentication technique using partial discrete logarithm (PDL) for exchanging data in TMIS. The presented
technique not utilizing any public keys of the server, and does not require additional messages and number for
key confirmation rounds. The proposed technique has higher security compared to the related verifier-based
methods, has lower computational costs and fewer communications, and is therefore ideal for TMIS.

INDEX TERMS TMIS, partial discrete logarithm, data exchange, authentication, entropy smoothing hash
function.

I. INTRODUCTION by the medical institutes, hospitals, academia, and doctors

With the rapid advancement of the internet and information
technology, facilitates the development of telecare medicine
information systems (TMIS). TMISs are generally utilized
to provide healthcare delivery of Medical services. TMIS
offers the storage and maintenance of medical information
which is highly sensitive and belongs to the registered users;
specifically it stores electronic medical records (EMR) con-
veniently and efficiently. These sensitive information are
accessed and shared through public communication channel

The associate editor coordinating the review of this manuscript and

approving it for publication was Yanjiao Chen
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to enhance decision capability. It supports telecare medicine
services directly delivered to the patients at home via public
networks. Further, gradual development of e-healthcare sys-
tems also provides medical services directly at a doorstep of
patient which is an economical alternative for patients and
healthcare service suppliers with decrease travel expenses.
TMIS require a powerful secured and efficient authentication
mechanism for protecting patient’s private information such
as EMR, healthcare information, etc.

Subsequently. many authentication schemes or methods
were developed in the recent times for TMIS. Mostly, it used
for data exchange in TMIS that enables two users can share a
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Abstraci—Wireless sensor networks (WSNs) are the backbones
of numerous real-time monitoring systems that are applied to serve
many different parts of our everyday lives including traffic man-
agement, telecare, pollution control, military application, amomg
others. In most cases, WSN systems involve exchanges of sensi-
tivelprivate data between the sensor nodes and the outside world.
Inorder to preserve data privacy, illegal data access must be denied,
and so the remote client has to be properly authorized by both the
base station and the sensor node in order to ensure data access
legitimacy. Many anthentication procedures have been projected
hv researchers based on various frameworks of parameters such as
(two-factor anthentication (2-FA) = Smart card - Password) and
(three-factor anthentication (3-FA) = Biometric 4+ Smart card 4
Password) in the literature. Das eral. (20015) projected a three-factor
technigue for resource-constrained distributed WASN to address
the existing pitfalls. In this article, we present an analysis of Das
el @l.”s technigue and point out some inconsistencies in the tech-
nigue; demonstrating that the system is valnerable against a known
session-specific particalar information attack, which thus prompts
leakage of the client identity. We offer a robust subiree-hased 3-FA
procedure to fix the problem. In addition, we show the security
strengths of our devised approach which have been established
boith informally and formally wsing the random oracle model and
AVISPA tool.
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wireless sensor networks.

L INTRODUCTION

HE distributed wireless sensor network (DWSN) is a dy-

namic infrastructure that consists of ightweight, resource
constrained, battery-backup sensor nodes, or motes where com-
munication is performed wirelessly in a smaller scope [1]. In
DWSM, sensor nodes are normally randomly located every-
where throughout the objective field to form a multihop wireless
communication environment among clients, the base station
(BS¥sink node. and sensors. In such a network. as shown in
Fig. 1, the BS has unlimited storage capacity and computational
resources, and it communicates with the external world over
a wireless ad hoc network. The BS monitors and controls the
whole network and therefore has the authority to read data
from sensors. It is assumed to be trustworthy and not subject
to compromise by an attacker.

For the BS to do the job, the most convenient design would be
one where the BS serves as a gateway to the WSN with all the
client queries routed through it, so that it would be the easiest for
the BS to monitor and control the whole system. However, when
an emergency case occurs in a system for healthcare monitoring
such as forest fire detection or natural disaster prevention. the
clients would typically want to have direct access to local sensors
rather than getting routed through the BS. To offer a design
where direct communication is allowed between clientsfusers
and sensor nodes, there are security issues to take care of
regarding the authorization of clients before they connect to the
network so as to maintain data privacy, especially in a wireless
environment where security threats and possible attackers can
be anywhere. To us. the greatest challenge is to design a DWSN
system that offers optimum security protection with the least
overhead.

In the literature, many remote client authentication proce-
dures have been proposed that use various factors such as two
factor authentication ( 2-FA) [2]—[4]. elliptic curve cryptography
(ECC) [5], [6]. and bilinear pairing [7]. [8]. However, some
latest research prowved that for WSN. biometric-based client
authentication is more dependable and secure than conventional
password-based client authentication procedures [9]—[14]. In-
herent advantages of biometric-based methods include the fol-
lowing statements.

1) Biometric values or keys cannot be forgotten or lost; 2)
Biometric values or keys are very difficult to share or copy;
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Abstract—Internet of Things (IoT) consists of numerous smart
devices for sharing sensed data through the availability of online
services. Direct communication by smart devices with people to
identify parameters of healthcare and send them to a ceniral
repository is crucial. There is a need to secure messages among the
sender and recipient during data exchange in order to tackle the
malicious attacks by human. To provide secure communication,
various signature-based schemes are presented in the literatore.
However, smart devices require lightweight tasks by guarantecing
essential security strengths. The main difficulty in signatore-based
methods is more computational cost incurred for signatore ad
verification stages involving large numbers. This article introduces
a lightweight provably secure short digital signature technigue for
safe communication amongst smart devices in human-centered
IoT (HCIoT), the secarity of which is closely related to an ex-
tended chaotic maps assumpition in a random oracle model (ROMNM).
Moreover, we used less comprehensive operations to accomplish

of verification and signing, similar to human signing on
legitimate documents and then check as per witness. The proposed
technigue provides a stronger guarantee of protection than existing
signatore technigues. The key advantage of the presented tech-
nigue over the DSA technigues is that it takes less computation in
the verification stage and signing length; it retains the degree of
protection. The presented short signatare takes less bandwidth for
communication, storage, and computing resources.
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I. INTRODUCTION

ODAY is the era of Imtermet of Things (IoT) wherein

different types of devices are connected to the Intermet.
These devices can be home appliances, agricultural equipment,
manufacturing devices, industry tools, energy meter, mining
sensors, healthcare monitoring instruments, environment egquip-
ment, surveillance systems, smart homes, smart cities, and smart
grids among others. which comprise the machine-to-machine
(M2M) model. With the advent of IoT-enabled dewvices, it is
very easy to monitor or control varnous kinds of systems on the
finger tips. IoT devices are smart enough to share and exchange
data over public Intermet to store on cloud. IoT is a powerful
tool to apply on varieties of domains and proves the vital role by
providing significant advantages. Ashton presented the notion
of “foT and IoT devices came into existence in 2(M5. Since
then tremendous evolution in IoTs has been reported; starting
from the invention of basic smart devices to human centered
sophisticated devices [1]. Thus, IoT devices received wide ac-
ceptance to use in various areas such as smart environment and
human-centered design. The different methodologies have been
adopted by the researchers to develop and experiment with IoT-
enabled systems in a wide range of applications [2]. In addition,
the architectures presented to investigate real-world problems
are developed wsing the notion of IoT [3]. This motivates the
research in IoTs to explore more possibilities in order to utilize
the tremendous power of IoTs.
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Sco httpsffwerasicoc.org/pablications/nghts/index. himl for more imformation.

Signatur, Verified
RAKESH KUMAI ARI

e verified

Principal JH Gow!PG College
Betul, MP

09.08.2023 12:19732




SR BTR AMHBT FABaR AsIIemed, S (A7) RO

- o ' B
Jaywanti Haksar Government Post Graduate College, Betul (MP) ¢ Pt
Office: Civil Lines, Betul- 460001 Tel: 07141- 234244 ¢ 10AC -

E-mail : hegjhpgcbet@mp.gov.in Website: www.jhgovtbetul.com sl

Name of Faculty: Dr. Chandrashekhar Meshram

The Journal of Supercomputing (2021) 77:8281—-8304
https://doi.org/10.1007/s11227-020-03553-y

)

Check for
updates

Provably secure lightweight client authentication scheme
with anonymity for TMIS using chaotic hash function

Vishesh P. Gaikwad’ - Jitendra V. Tembhurne' - Chandrashekhar Meshram? -
Cheng-Chi Lee3*4

Accepted: 28 November 2020 / Published online: 19 January 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC part of Springer Nature 2021

Abstract

Telecare medicine information system (TMIS) is recognized as an important tool for
improving the quality and protection of healthcare services. In addition to protect-
ing the privacy of patients., many authentication techniques are being introduced in
TMIS. After investigations, it is observed that many authentication techniques have
security breaches. In this article, we propose an efficient, secure and lightweight
authentication scheme for TMIS using chaotic hash function to achieve user ano-
nymity. Chaotic hash function constitutes potential security a set in modern cryptog-
raphy with its random behavior. Also, we provide the security proof in the random
oracle (RO) model and proof of correctness of algorithm is presented using (Bur-
rows—Abadi—Needham) BAN logic for proposed scheme. The comprehensive formal
and informal security review demonstrate that the security of our scheme is resistive
against known potential attacks. Additionally, our presented authentication scheme
performs significantly better as compared to other existing schemes in the literature
and also it is efficient on the basis on high security and low cost for computational
and communication.

Keywords Telecare medical information system - Authentication - Smart card -
Password-based remote authentication - Chaotic hash function - Subtree - Fuzzy
user - Random oracle

1 Introduction

With the advent of various computing resources and storage media, the large amount
of data is generated by the different applications over the public communication net-
work. Today, variety of data is available on our finger tips such as social media, stock
market, finance, medical and healthcare, etc. All these data are very crucial and wvital
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ABSTRACT Internet of Things (IoT) is made up of various smart devices for the exchange of sensed
data through online services. Direct contact with people through smart devices to define parameters for
healthcare and send them to a centralized repository. At the time of data exchange, messages need to
be secure between a source (sender) and target (receiver) in order to confront human malicious attacks.
Various signature-based schemes are presented in the literature to provide secure communication. Smart
apps., however, require lightweight activities by maintaining critical security strengths. The key challenge in
signature-based methods is more incurred computational expense for signing and checking process involving
large numbers. In this article, a new lightweight provably secure partial discrete logarithm (DL) based
subtree-based short signature with fuzzy user data sharing for human-centered loT systems is introduced
and it’s security analysis 1s demonstrated on random oracle (RO) model. The presented scheme provides
assurance of better security than other standing short-signature schemes. For low-storage, low-computation
environments and low-bandwidth communication., the presented new provably secure and lightweight
subtree-based short-signature scheme is needed. The results demonstrate the strength of proposed scheme,
as opposed to existing works.

INDEX TERMS Fuzzy user data sharing, ToT, identity-based signature scheme, partial discrete logarithm,
probability security analysis, subtree.

I. INTRODUCTION in various domains to satisfy the essential security needs by
In the past, we had witnessed so much development in the users or organizations. Initially, public-key cryptogra-
the security aspects related to numerous domains such as phy (PKC) was adopted to offer the security wherein public-
e-commerce, healthcare, IoT, industrial IoT, and cloud com- key is shared amongst all the users. The message exchange
puting, etc. Variety of cryptographic algorithms are presented is stared after the generation of key pairs (encryption, signa-
ture), the certificate request is submitted with identity proof

The associate editor coordinating the review of this manuscript and to CA (certificate authority), and hence receive certificates
approving it for publication was Constantinos Marios Angelopoulos . Sigl’led by CA for authentication to _exchang;: messages in
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Abstract

The developments in telecommunication and online facility resolutions help to connect the digital divide among urban and
rural healthcare services administrations, empowering arrangement of appropriate medicinal finding and treatment dis-
cussions. Mobile-healthcare (m-Healthcare) systems can be used for quality improvement of healthcare and monitoring
individuals with chronic diseases like heart disease and diabetes under medical affair. Wireless body area networks are
installed in the human body, which transmit the information via Bluetooth or other means to the smartphone. In this study,
we introduce a new efficient mobile-healthcare emerging emergency medical system using conformable chaotic maps
under cloud computing environment.

Keywords Mobile-healthcare emerging emergency - Smart health homes - Anonymity - Fractional calculus -
Conformable chaotic maps - Mutual authentication - Opportunistic computing

1 Introduction objective is to handle complexity in an efficient manner
where simplification is adopted to accelerate the utilization

In cloud computing, Internet-based resources such as of capacities. Moreover, smartphones and tablet computers
hardware/software are available for access and sharing. are becoming progressively important components of
Nowadays, this is used to decrease paper work and man- human life. They are most efficient and expedient com-
power in every sector. Cloud computing’s general munication instruments, which do not bound by moment
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Abstract

Runoff—sediment process modeling is highly variable and nonlinear in nature. For sediment yield prediction, the difficulty
of rainfall-runoff—sediment yield hydrological processes remains challenging. The present study uses a simple nonlinear
dynamic (NLD) model to predict daily sediment yields, taking into account the degree of daily—sediment yield in
catchment areas. and its findings were compared to three widely used models including artificial neural networks (ANN),
support vector machine (SVM), and gene expression programming (GEP). The daily measured discharge—sediment data for
25 years were obtained from Shakkar Watershed; Central India as in the current study. The coefficient of correlation (CC),
Nash-Sutcliff (NS), and root-mean-square error (RMSE) were employed to assess the performance of the models. The
results show that the NLD model was found better than ANN, SVM, and GEP model. These models had correlation
coefficient (CC = 0.975, 0.887, 0.843, and 0.901), root-mean-square error (RMSE = 0.748, 1.751, 1.961, and 1.545), and
Nash—Sutcliffe efficiency (0.952, 0.784, 0.673, and 0.814) correspondingly. Hence, the NLD model can be used for
predicting sediment. In order to implement appropriate measures of soil conservation in the watershed to reduce the
sediment load in the river, predicting the sediment yield is very necessary to maximize the life of the structure.

Keywords Sediment yield - Runoff - Dynamic model - ANN - SVM - Gene expression programming

1 Introduction
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several occasions in order to schedule, plan and review
land management systems, park design and operation,
environmental and water pollution strategies, as well as
drought and water control programs.

WVarious approaches have been proposed to predict soil
loss and sediment transport under current and alternate
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Abstract

Soil erosion is widespread with spatio-temporal variability and is central to the determina-
tion of sediment yield, which is vital to proper management of watersheds. We propose a
relation between the Curve Number (SCS 1956) and the Sediment Yield Index (SYT) using
cubic, quadratic and quintic splines in this research. Using Mohgaon watershed (part of
Narmada Basin) data, the relation between observed and computed SYI is found to have a
coefficient of determination (R?) value of 0.87, 0.40 and 0.10 corresponding cubic, quad-
ratic and quintic splines suggesting that such a relation can be used to determine SYI from
the available CIN wvalue. The cubic spline was found to be the best method with respect
to Absolute Prediction Error (APE), Integral Square Error (JSE), Coefficient of Efficiency
(CE), Coefficient of Correlation (CC) and degree of agreement (d) (Gi.e.., APE=1.35,
ISE=3.09, CE=62.08, CC=79.60 and 4=0.99). The quintic spline (with an average
value of APE=19.59, ISE=7.84, CE= —165.73, CC=19.30 and d=0.26) and the gquad-
ratic spline (with an average value of APE=20.99, ISE=8.92, CE= — 199.90, CC=8.95
and d=0.15) ranked as the 2nd and the 3rd best methods. respectively.

Keywords Sediment yield index - Cubic/quadratic/quintic spline - Mohgaon watershed -
Soil erosion
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Abstract

Suspended sediment load is a substantial portion of the total sediment load in rivers and plays a vital role in determination of the
service life of the downstream dam. To this end, estimation models are needed to compute suspended sediment load in rivers. The
application of artificial intelligence (Al) techniques has become popular in water resources engineering for solving complex
problems such as sediment transport modeling. In this study. novel integrative intelligence models coupled with iterative
classifier optimizer (ICO) are proposed to compute suspended sediment load in Simga station in Seonath river basin,
Chhattisgarh State, India. The proposed models are hybridization of the random forest (RF) and pace regression (PR) models
with the iterative classifier optimizer (1CQO) algorithm to develop ICO-RF and ICO-PR hybrid models. The recommended models
are established using the discharge and sediment daily data spanning a 35-year period (1980—2015). The accuracy of the
developed models is examined in terms of error; by root mean square error (RAMSE) and mean absolute error (MAE); and based
on a correlation index of determination coefficient (R%). The proposed novel hybrid models of ICO-RF and ICO-PR have been
found to be more precise than their stand-alone counterparts of RF and PR. Overall, ICO-RF models delivered better accuracy
than their alternatives. The results of this analysis tend to claim the appropriateness of the implemented methodology for precise
modeling of the suspended sediment load in rivers.

Keywords Hybrid technique - Iterative classifier optimizer - Pace regression - Random forest - River - Suspended sediment load

Introduction dams, protection of fish, effect of watershed administration, and

ecological effect valuation (Cigizoglu 2004). In the field of

The hydrological modeling of sediment, river stream and
rainfall-overflow connection are significant to offer a design
mnsight for the water resources management projects in practice
(Firat and Gungor 2009). Sediment transport modeling is re-
quired for issues in the outline of transport of sediment in chan-
nels, ponds and bays, stable stations and dams, repositories of
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computational hydrology, sediment and water quality modeling
is a challenging task (Kisi et al. 2009). Sediment load has been
estimated using traditionally method such as experimental rela-
tions, numerical reproductions, materially grounded models,
remote sensing (RS) and geographic information systems
(GIS) practices (Gajbhiye et al. 2015).
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AN EFFICIENT KEY EXCHANGE SCHEME USING SANTILLI’S ISOFIELDS
SECOND-KIND FOR SECURE COMMUNICATION

Mamta S. Dani, Akshaykumar Meshram®, Chandrashekhar Meshram, and N. M. Wazalwar

ABSTRACT. We intend to bring out a unigque method for constructing key ex-
change scheme (KES) using Santilli’s isofields second kind for safe transmission.
The substantial idea of our offer KES is to utilized isopolynomials with general
isonumber coefficient. Suggested KES is an unusual advantage for afore appli-
cation as Santilli’s isofields second kind framework permutable permutation of
isocongruence and isoarirthmetic progressions.

1. INTRODUCTION, MOTIVATIONS AND ORGANIZATION

The framework for KES introduced by Diffie-Hellman, permits two users
to simultaneously build a mutual private key over an unconfident mechanism
[1]. At present, most of KES build on the number theory. The primary con-
cerns on that the public key cryptography is design are discrete logarithm prob-
lem (DLP) along with the elliptic curve DLP [4,5]. The methodically
enumerable groups in which DLP structure plays are a fundamental part in
cryptosystem [[6]]. Various implementations of the Diffie-Hellman procedure in
matrix rings and diversity of matrices are suggested in [[7|[8]. Various cryp-
tographic schemes constructed on DLP and double DLP proposed in

'corresponding author
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Abstract—Recent advancements in internet technology and the  sub-tree; partial discrete logarithm, cloud computing.

infrastructure have attracted more people and organizations to do -

everything online. Internet technologies have provided amazing and

smooth ease for electronic sales and purchases. However, many 1. INTRODUCTION

people have refused to use these internet technologies in electronic . .

purchases because of unstable and insecure forms. New hacking MARTCARD-based r‘emOte user authentication SChemés allow
a server to authenticate a remote user over public, insecure

techniques and new types of attacks have been tackled to make these
internet technologies better and safer. Smartcard-based password networks. The systems for authentication typically follow some

authentication schemes have been the mainstream in recent years, of the two methods below to identify a user:
featuring their highly lightweight, easy-to-use equipment and low- - Using something only known to the user, such as a
cost apps. Various secure and faster authentication schemes have password

been proposed in the literature. However, most of the existing i )
authentication schemes have found vulnerable to recent attacks and - Using something only the user has legal access to, such as

have security flaws. This paper provides and efficient way for a smart card.

authentication using the partial discrete logarithm and sub-tree The technology that uses both methods is sometimes referred

structure. The proposed scheme has seen effective and more useful to as two factor authentications. A smartcard-based password

in cloud computing environment. The analysis based on the security  ,, ijoptication system includes an authentication server AS and a

and the computational cost shows that the proposed authentication U. U v th is th basi h to th ) i

scheme proves to be more secure and efficient compared to other usef‘ ", sua )’ cre 1s refe -asm phases to € -sys em:
registration, login and authentication. However, sometimes an

protocols that serve the same purposes.
extra phase may also be included for user password change using
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Abstract

Soil erosion causes significant damage to humans by reducing soil productivity and
filling reservoirs from sediment deposition in Narmada Basin, India; hence, it is important
to recognize soil erosion prone areas for preventive steps in this basin. In this research,
prioritization of sub-watersheds of Narmada Basin has been done using game theory-
based approaches such as Condorcet and Fallback bargaining. For this purpose, Digital
Elevation Model (DEM) generated by Shuttle Radar Topography Mission (SRTM) was
used to extract and analyze 12 morphometric parameters including linear, aerial, and
relief parameters. Based on the Condorcet and Fallback bargaining methods., the
Mohgaon watershed came at the first priority ranking, that means it’s the most vulnerable
watershed from the point of soil erosion (SE). Game theory was successfully implement-
ed for prioritizing watersheds in term of SE. The findings showed that morphometric
parameters and game theory approach have a high efficiency in recognizing areas that are
vulnerable to erosion.

Keywords Game theory - Prioritization technique - Soil conservation - Watershed management

1 Introduction

Soil erosion is one of the major land loss problems in agricultural land and is regarded as a
serious environmental hazard (Lu et al. 2003; Kim et al. 2005; Srinivasan et al. 2019). Water
erosion risk is an environmental, economic and social issue that affects all countries (Meena
et al. 2017). India’s regions are not resistant to this type of natural hazards, whose soil loss is
estimated at 147 M ha (Bhattacharyya et al. 2015). The average annual soil erosion for
Narmada basin watershed (Shakkar River watershed) was estimated to be 10.04 t'ha’/ vear
(Patil et al. 2015). Therefore, the problem needs to be addressed prudently and a systematic
solution to reduce the extent of the problem needs to be pursued. To exploit land and water
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Abstract: In this study, we prove some fixed point theorems for expansive map-
pings on Ap-metric spaces. Finally, the example is presented to support the new
theorem proved. Our results extend/generalize many pre-existing results in litera-
ture.

Keywords and Phrases: A,-metric space, expansive mapping, fixed point.
2020 Mathematics Subject Classification: 47TH09, 47H10.

1. Introduction

Fixed point theory has great importance in science and mathematics. Since
this area has been developed very fast over the past two decades due to huge
applications in various fields such as nonlinear analysis, topology and engineering
problems, it has attracted considerable attention from researchers. The study of
expansive mappings is a very interesting research area in the fixed point theory.
Wang et al. [37] proved some fixed point theorems for expansion mappings, which
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Abstract: The aim of this paper is to establish a fixed point theorem for rational type contraction in a complete
controlled metric space. Our results extend/generalize many pre-existing results in literature. We also provide example
which show the usefulness of these results.

Keywords: fixed point theory; rational type contraction; controlled metric space.

2010 AMS Subject Classification: 47H10, 54H25.

1. INTRODUCTION AND PRELIMINARIES

Dass and Gupta [26] established first fixed point theorem for rational contractive type conditions
in metric space.

Theorem 1.1 (see [26]). Let (X,d) be a complete metric space, and let 7: X — X be a self-
mapping. If there exist a, § € [0,1) with @ + 8 < 1 such that

[1 + d(x,Tx)]d(y,Ty)
1+ d(x,¥) (1'1)

d(Tx,Ty) < ad(x,y) + B

for all x, y € X, then 7 has a unique fixed point x* € X.
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Study of all Subgroups of the Symmetric Group 5Sg

Ram Milan Singh', Manoj Ughade?
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Abstract: In this paper, we aimed at determining all subgroups of the
Symmetric group Sg up to Automorphism class using Sylows theorem and
Lagranges theorem. This is achieved by finding all subgroups of order m
for which % and are subsets of S5. Further, the Symmetric group S6
is centerless and every automorphism of it is inner. Also, every natural
homomorphism to the automorphism group is an isomorphism.

Keywords: Symmetric group, Conjugacy class, Isomorphism, Automor-
phism, Complete group

1. Introduction

In mathematics, the notion of permutation is used with several slightly
different meanings, all related to the act of permuting (rearranging in an
ordered fashion) objects or values. Informally, a permutation of a set of values
is an arrangement of those values into a particular order. Thus there are six
permutations of the set 1,2,3, namely, (1,2,3), (1,3,2), (2,1,3), (2,3,1), (3,1,2),
and (3,2,1). In algebra and particularly in group theory, a permutation of a
set S is defined as a bijection from S to itself . To such a map f is associated
with the rearrangement of S in which each element s takes the place of its
image f(s). Given any non empty set S, define A(S) to be the set of all
bijections mapping of the set S onto itsclf. The set A(S) is a group with
respect to composition of function. If the set S is finite with n elements,
then the group A(S) is denoted by Sn. The order of Sn is n! And will be
called Symmetric group. Any subset of S, which is itself a group is called a
subgroup of Sn. There are many references on subgroups of S, .S3, S, and
S5 ([2], [7]. [8] and [10]). Our aim in this paper is to critically examine all
subgroups of S6 up to automorphism class and their conjugacy class size. The
set of all symmetry operations on all objects in the set S, can be modeled as
a group action g : G x S — S, where the image of g in G and x in S is written

as gx. If, for some g, gx = vy then x and ¥ are said to be symmetrical to
each other. For each object x, operations g for which gx = x is the symmetry

group of the object, a subgroup of G. If the symmetry group of x is the trivial
group then x is said to be asymmetric, otherwise symimetric.
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ABSTRACT

In this article, we established some fixed point results for expansive mappings on A-
metric spaces. Finally, the example is presented to support the new theorem proved.

Our results extend/generalize many pre-existing results in literature.
KEYWORDS: A-metric space; expansive mapping: fixed point.
MSC: Primary 47H10; secondary 54H25

1. Introduction

Fixed point theory has great importance in science and mathematics. Since this area has been
developed very fast over the past two decades due to huge applications in various fields such as
nonlinear analysis, topology and engineering problems, it has attracted considerable attention from
researchers. The study of expansive mappings is a very interesting research area in the fixed point
theory. Wang et al. [36] proved some fixed point theorems for expansion mappings, which
correspond to some contractive mappings in metric spaces. In 1992, Daffer and Kaneko [8] defined

an expanding condition for a pair of mappings and proved some common fixed point theorems for
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ABSTRACT

The goal of this paper is to define rational contraction in the context of S-metric
spaces and develop various fixed-point theorems in order to elaborate, generalize,
and synthesize a number of previously published results. Finally, to illustrate the new

theorem, an example is given.
KEYWORDS:S-metric space; rational contraction; fixed point.
MSC: Primary 47H10; Secondary 54H25

1. Introduction

Fixed point theory is crucial in science and mathematics. This topic has drawn a lot of interest
from academics in the last two decades due to its wide range of applications in disciplines such as
nonlinear analysis, topology, and engineering difficulties. The Banach contraction principle [2] is
the starting point for most generalizations of metric fixed point theorems. It's difficult to
enumerate all of this principle's generalizations. The Banach fixed-point theorem [2] ensures the
existence and uniqueness of fixed points of particular self-maps of metric spaces, as well as a
constructive approach for discovering them. The S-metric space was introduced by Sedghi et al.
[9]. It's a three-dimensional space called the S-metric space. The concept of A-metric space was
established by Abbas et al. [1], which is a generalization of S-metric space. Jaggi [7], Das and
Gupta [3] discovered the fixed-point theorem for rational contractive type conditions in metric
space. The goal of this paper is to define rational contraction in the setting of S-metric spaces, as
well as to create various fixed-point theorems to elaborate, generalize, and synthesize several

previously published results. Finally, an example is given to demonstrate the new theorem.
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Abstract — The current effort takes the unigque technique fo
construct is beta cryptosvstem, whose security is established
on santilli sisofields first-kind (SIFI), generalized discrete
logarithm problem (GDLP) and integer factorization
problem (IFP) in the isomultiplicative isogroup of finite
SIFIK. The attacker have to find isoelement from SIFI and
simplify both distinct GDLP and IFP together in the
isomultiplicativeisogroup of finite SIFIK in order to get
back comparable massage from the secured cipertext and so
this technique is probable to achieve a higher level of
security.

Keywords — Public Key Cryptosvstem (PIC), STIFI,
GDLP and IFP.

L INTRODUCTION

The technique of PKC suggested in article “New
Directions in Cryptography” by Diffie-Hellman [1]. After
that several PXKC were suggested. Among these PKC
techniques based on hard mathematical problems, which
security be dependent on the impracticable of factoring a
large integer. Among these PHKC techniques based on hard
mathematical problems, which security be dependent on the
impracticable of factoring a large integer [2] and the
complexity of derive the square root modulo a massive
composite integer [3]. ElGamal offered an efficient PKC
based on DLP, which is too hard to simplify as deal with
prime field or elliptic curve defined over a finite field [4]. All
PHKC based on DLP and IFP are not reliable if
mathematical structure for DLP and JFP are solved. The
techniques build on a single mathematical structure have
security issues, so researchers proposed PHC based on
multiple hard mathematical structure. Various PHC have
been built on together DLP and IFP [5-22]. Some PKC
have been built on dihedral group and suzuki-2 group [23-
25]. At the latest, Meshram A. suggested key exchange
protocol based on ring isopolynomials with isointeger
coefficient [26]. Dani M. offered santilli’sisofields second-
kind based key exchange protocol for secure

communication[27]Jand key exchange protocol based on
SIFK[28].
Regrettably, we observed that DLP and JFP based

unified presented PIHC cannot be considered as secure.
Hence, we construct a unique beta cryptosystem based on
SIFIC, GDLP and IJFP along its assured security, we
additionally demonstrated that it is extremely capable to be
enforce in the physical world applications.

The rest of this article summarize as below; in section-
11, we explained SIFXK , offered beta cryptosystem based on
SIFI in section-III, supporting example for confirmation of
suggested cryptosystem in section-IV, security investigation
and efficiency performance examine in section-V and in final
section-V1 we conclude the article.

II. SIFIK

Santilli [29] offered the generalization of arithmetic
operations {+,—,x,+) termed as isomathematics. STFK is
the ring K = ‘f’s:(g;, +,%X) along with isonumbers 4 =
u3i,weFi= % & & along with arithmetic operations
{(F, =,%,5), g + £ = (¢ + a)Tan isosum, with additive unit
0=07=0, 4+0=0+4 =4 and isoproduct ¢ X & =
4T 2 = 4ITx7 = (gx)J, where, the left and right new
unit 7, I R 4 = 4 R 7 = 4 is called isounit and 79 = 1, T
is called inverse of isounit 7 = 1.

I11. ISOBETA CRYPTOSYSTEM BASED ONSIFK

The mechanism for isobeta cryptosystem involves three
steps;

Step-A: Key Formation Algorithm
Client-1 runs following algorithm for key formation;

i. Select two large isoprimeisonumberscd and B of
the same size.

ii. Numerate the IsoEulerphi function ¢ (W) = (A —

DB -1 for isointeger
N = A = B.
iii. Pick an arbitrary isointeger

iv. Pick an arbitrary
4% such that 2 < @ < (W) — 1.

isointeger
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Abstract

In this paper, firstly we introduce the notions of soft supra locally o -closed sets in
soft supra topological spaces. We investigate the relationships with different types of subsets
of soft supra topological spaces. Secondly, we introduce the notion of S5L- ¢ C-continuous
functions and a decomposition of soft supra continuity is obtained.

Subject Classification: (2010) 54A05, 54A40, 54B05, 06D72.
Keywords: Soft supra topological spaces, SSL-ot-closed sets, S51.-c C-continuous functions.

1. Introduction

Since softset theory [13, 14] has rich potential for practical applications
in several domains, it has been studied by many authors [5, 6, 8, 11, 13, 15].
In 2011, Shabir et al. [16] initiated the notions of soft topological spaces
(sts’s). The notions of soft supra topological spaces (ssts’s) were first
introduced by El-Sheikh et al. [7] which generalized in [2]. A new concept
of supra open soft sets, named soft supra strongly generalized closed sets
was initiated by Abd El-latif in [3]. In 2018, Abd El-latif [1] introduced the
concepts of soft supra locally closed sets and SSLC-continuous functions
in ssts’s. The notion of supra soft pre-locally closed sets was introduced in
[9] as a generalization to that’s in [1].

Our purpose of this paper, is to use the notion of soft supra o -open
sets with a different manner of [9] to investigate new notions narfigRaluse
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Common fixed-point theorem for a sequence of
fuzzy mappings satisfying a rational contractive
condition involving non-expansive mapping
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Abstract
In this article, we establish a common fixed-point theorem for a sequence of fuzzy mappings satisfying a rational
contractive condition involving non-expansive mapping.
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Fuzzy sets, common fixed point, fuzzy mapping. non-expansive mapping.
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Contents proved several fixed-point theorems involving a very general

contractive definition. In this paper, we prove a common

1 Introduction . ..o iiesniena e aaanaa 1035 fixed point theorem for sequence of furzy mappings satis-

2 PreliminmaniEs ..o eee e eeeneasessssnaceeeennnan 1035 fyinga rational contractive condition involving nonexpansive

3 M BeSUMS - - e oo e 1036 mapping.Our results extend and generalized the correspond-

n ingresults of Bose and Sahani [11]. Vijayaraju and Mohanraj

References . ..o iiiiincacaanansaasssnssannanann 1039 [12] iR es [151.[16], Salujaet al. [18] and Das and
Gupta [19].

1. Introduction

The first important result on fixed points for contractive type 2. Preliminaries
mappings was the well-known Banach contraction principle
[1] appeared in explicit form in Banach's thesis in 1922, where
it was used and established the existence of a solution for an
integral equation. Zadeh[2] familiarized the idea of a fuzzy
set as a new way o represent vagueness in everyday life. The
study of fixed point theorems in fuzzy mathematics was in-
vestigated by Weiss [3], Butnariu [4], Singh and Talwar [5],
Mihet [6]. Qiu et al. [7]. and Beg and Abbas [8] and many
others. Heilpern [9] first used the concept of fuzzy mappings

‘We recall some mathematical basics and definitions to make
this paper self-sufficient (see [9]).

Definition 2.1. Ler (M. m) be a complere linear metric space
and F (M), the collection of all fuzzy sers in M. A fuzzy ser
in Mis a funcrion with domain M and values in [0, 1]. If Ais a
Juzzy ser and o € M, then the funcrion value A(G) is called
the grade of membership of & in A. The o -level ser of Ais

to prove the Banach contraction principle for fuzzy mappings  denored by

on a complete metric linear space. The result obtained by _ . )

Heilpern [9] is a fuzrzy analogue of the fixed point theorem Az ={o:A(c) = a} fae(0.1]
for multivalued mappings of Nadler et al. [10]. Bose and Sa- Ap ={o :A(c) = 0}

hani [11]. Vijayaraju and Marudai [12]. improved the result of
Heilpern. In some earlier work, Watson and Rhoades [13].[14] where B stands for the (non-fuzzv) closure of a ser B.
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Abstract

The aim of this paper is to establish a fixed point theorem for rational type contraction in a
complete controlled metric space. Our results extend/generalize many pre-existing results in

literature. We also provide example which show the usefulness of these results.
Keywords: Fixed point theory; Rational type contraction; Controlled metric space.
MSC: 47H10; 54H25

1. Introduction and Preliminaries

Dass and Gupta [26] established first fixed point theorem for rational contractive type
conditions in metric space.

Theorem 1.1 (see [26]). Let (X,d) be a complete metric space, and let 7: X — X be a self-
mapping. If there exist &, € [0,1) with a + f < 1 such that

[1 + d(x,Tx)]d(yv.Ty)

d(Tx,Ty) < ad(x,y) + 1+ dxy) (1.1)

for all x, y € X, then 7 has a unique fixed point x* € X.

Nazam et al. [27] proved a real generalization of Dass-Gupta fixed point theorem in the frame
work of dualistic partial metric spaces.

Czerwik [1] reintroduced a new class of generalized metric spaces, called as b-metric spaces,
as generalizations of metric spaces.

Definition 1 ([1]). Let X be a nonempty set and s = 1. A function dp: X X X — [0, o) is said
to be a b -metric if forall x,y, w € X,

(bl).dp(x,y) =0iff x =y
(b2).dp(x,y) =dp(y,x) forall x,y € X
(b3).dp (x, w) = s[dp(Cx,¥) + dp(y, w)]
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Abstract:

Many plant species that have reportedly been used in the treatment of different diseases. Plant
derived compound have played an important role in the development of several clinically useful
agents. Linum usitatissimum plant seeds are used for many diseases treatment. Aim of the present
study is to investigate the phytochemical analysis of Petrolium Ether, Chloroform, Acetone, and
Methanol extracts of Linum usitatissimum plant. Qualitative analysis of phytochemical screening
reveals the presence of Alkaloids, Phenol, Saponins and Protein.

Keywords: Medicinal Plants, Phytochemical analysis, Linum wsitatissimumis, Antioxidant
activity.

Introduction:

Plants chiefly used for form of sickness relating to bacterium treatment. Plants turn out many
secondary metabolites together with alkaloids, flavonoids, saponins, steroids, glycosides and
terpenoids to safeguard themselves from the attack of present infectious agent, insects’ pests and
environmental stresses. on top of activity of these compounds ought to depend upon the ways and
solvent used for extraction (Verma, S et al., 2021; Shalini and Prema, 2012).

Most probably plants utilized in ancient medication include big selection of bioactive compounds
which will be used as different therapeutic tools for the hindrance or treatment of the many
contagious diseases. medicative plants ar thought of as clinically effective and safer alternatives to
the artificial antibiotic (Govindasamy and Srinivasan, 2012; Kaur and Mondal, 2014)

Linum usitatissimumis associate plant growing to one m tall. The seeds are oval, 2.5- 9.5 cm. long
and 1-3.5 cm. thin shiny inexperienced depilatory with a black and a brief stalk regarding one- 1.8
cm. long. Linum wusitatissimumis a very important medicative plant that contains quite seventy
completely different sort of alkaloids and therapy agents that ar effective in treating varied sort of
cancers-breast cancer, carcinoma, ulterine cancer, melanomas, Hodgkin’s and nonhodgkin’s
cancer (Govindaraji, 2007)12. Generally, it's referred to as Cape periwinkle, Linum wusitatissimum
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Abstract

Sediment yield is important for maintaining soil health, reservoir sustainability, environ-
mental pollution., and conservation of natural resources. The main aim of the present work
is to develop four machine learning models, artificial neural networks (ANNSs), radial
basis function (RBF), support vector machine (SVM) and multiple model (MM)-ANNSs
for forecasting daily sediment yield. These models were applied to the Shakkar and
Manot watersheds covering 25 years (1990—2015) and 10 years (2000—2010) of rainfall
and discharge data, respectively. Results showed that the MM-ANNs model satisfactorily
predicted sediment yield and outperformed the other models providing the highest
correlation coefficient (0.921, 0.883) and Nash-Sutcliffe efficiency (0.744, 0.763) and
the lowest relative absolute error (0.360, 0.344) and root mean square error (23,609.5,
269.,671.5) for the Shakkar and Manot during the test period, respectively. Hence, the
MM-ANNs model can be successfully used for sediment prediction.

Keywords Machine learning models - Sediment yield - ANN - RBF - SVM - Multiple model

1 Introduction

Watershed sediment load is an ecological hazard and its estimation is needed for developing
measures for environmental protection, sustainability of reservoirs and hydropower generation,
avoiding blockage of water supply systems, flood control, and maintaining soil fertility (Lin
et al. 2006; Xu et al. 2012; Men et al. 2012).

In many waterways, sediment is transported in suspension and estimation of suspended
sediment (SS) is basic for designing channels, dams. and culverts (Targhi et al. 2017).
Awareness of potential sediment loads is important for programmes for water resource
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Abstract

Morphometric analysis is not only important for a hydrological analvsis, but also
necessary in the management and development of a basin. In this study., we attempted
to prioritize twenty sub-watersheds of Bamhani watershed considering the linear, aerial
and relief aspects of the watershed that will be further used in the multi-criterion decision
making (MCDM) analvsis. ELECTRE, Wisekriterijumskaoptimizacija I kompromisno
resenje (VIKOR), and aggregate method. Remote sensing and GIS approach were
emploved in the morphometric analyvsis. Percentage of changes and intensity of change
indices were used in the MCDM model wvalidation. Based on the range of Borda/Copland
model values., the sub-watershed 11 took place at the first rank, while the Compound
Factor (CF) model placed in the second rank, implyving to be the most susceptible sub-
watersheds for erosion. Vulnerability of sub-watersheds to soil loss (erosion). the VIK/.OR
models showed four vulnerability classifications as very high, high. moderate and low. In
conclusion., our results of the morphometric studies appeared to be effective in estimating
the erosion status and prioritization of the watershed concerned for the purpose of easy
and early development and management of natural resources. A high reductive accuracy
was observed by VIKOR in comparison to CF and ELECTRE models.

Keywords Watershed - Prioritization - Morphometric parameters - Soil erosion - Geographic
information system - Multi-criteria decision making (MCD M)
1 Introduction

For sustainable dewvelopment of natural resources to reduce impact of natural calamities,
watershed is taken as developmental unit (UNEP 1997). Watershed management planning is
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Abstract

Prioritization of watersheds for conservation measures is essential for a wvariety of
functions, such as flood control projects in which the determination of top priority areas
is an important management decision. The purpose of this study is to examine watershed
morphological characteristics and identify critical sub-watersheds, which are prone to be
damaged. using Remote Sensing/Geographical Information Systems (GIS) and SAW/
TOPSIS (Simple Additive Weighting/ Technique for Order of Preference by Similarity to
Ideal Solution). Fourteen morphometric parameters were chosen to organize sub-
watersheds using SAW/TOPSIS, which examines sub-watersheds (as susceptible zones)
from the perspective of classification in four priority levels (namely, low, moderate, high
and very high levels). The SAW/TOPSIS approach is a useful strategy to find out
potential zones provided that the ultimate goal is to achieve successful management
strategies, particularly in particular zones where information accessibility is limited and
soil assorted variety is high. Without facing with high cost and exercises in futility, sub-
watersheds could be organized through morphometric parameters in executing conserva-
tional measures to save soil and the earth at the same time. In short, our results showed
that morphometric parameters are highly efficient in identifying erosion-prone areas.

Keywords SAW - TOPSIS - RS and GIS - Morphometric parameters - Prioritization

1 Introduction

The total geographical area of India is 328 Mha (million hectares), of which 69 Mha area are
critically degraded, and another 106 Mha area are seriously eroded. This endless soil erosion
by numerous agents is a serious issue all around the world (Gajbhiye and Sharma 2017). It has
been assessed that a total of 16.4 tones/ha of soil has been detached yearly in India due to
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Abstract

Modeling of the watershed runoff and sediment yield method is very variable and nonlinear in nature. The Shakkar watershed of
the Narmada river basin, Central India, has been taken under the study. The linear dynamic (LD), nonlinear dynamic (NLD), and
logarithm dynamic (LogD) sediment yield prediction models based on the concept of determining and assigning the varying
weightings to the antecedent events for the runoff-sediment process were developed for the watershed. The data set (1990-2005)
model was developed only by using active daily runoff data, together with the antecedent runoff index (AQI) and antecedent
sediment yield index (ASYT). Due to the high value of R? (over 609%), the linear, nonlinear, and logarithm dynamic model was
discovered to be appropriate for the field of research. The Nash-Sutcliff efficiency (NSE)., mean absolute error (MAE). and
Willmott’s index (WI) were employed to assess the performance of the models. The results showed that the NLD model was
found better than linear and logarithm models. These models had Nash-Sutcliff efficiency (NSE = 92.69, 64.93, 79.66), mean
absolute error (MAE = 5744.20, 12,618.83, 0.02), and Willmott’s index (WI=0.98, 0.88, 0.95) correspondingly. Hence, the
NLD model can be used for predicting sediment. In order to take the right conservation steps in the watershed to minimize the
sediment load in the reservoir to boost the lives of the structure, the forecast for the sediment yield is of great importance.

Keywords Sediment yield - Runoff - AQI - ASY1 - Daily dynamic model

Abbreviations MAE Mean absolute error

LD Linear dynamic WI Willmott’s index

NLD Nonlinear dynamic @] Runoff

LogD Logarithm dynamic S Sediment

AQT Antecedent runoff index SY Sediment yield

ASYT Antecedent sediment yield index MT Metric Tonne

NSE Nash-Sutcliff efficiency /s Meter cube per second
feg. foq. ea, 23 Regression coefficient

Responsible Editor: Broder J. Merkel R’ Correlation coefficient
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Abstract

Temperature is one of the most significant elements in climate and weather forecasting. There was an increase in the earth’s
surface (land and ocean) temperature by 0.6 = 0.2 °C during 1901—-2000 (NOAA., Global Climate Report 201 7). In evaluating the
effects of climate change, the spatiotemporal variability of temperature was examined in the Chhattisgarh State, India, using
monthly data at 16 stations over the period 1901-2016 with a length of 116 years. The standard normal homogeneity test was
used to evaluate the homogeneity of temperature data. Linear regression analysis and four altered versions of the Mann-Kendall
(MK) method were utilized to analyze the existence of trends in temperature series. These four versions of the MK tests include
the conventional Mann-Kendall method (MK1), the removed influence of noteworthy lag-1 autocorrelation (MK?2), the removed
influence of all noteworthy autocorrelation coefficients (MK3) and the considered Hurst coefficient (MK4). The results of both
parametric and non-parametric tests indicated an increase in the annual and seasonal temperature in the Chhattisgarh State over
the period 1901-2016. The most likely change year in the state was 1950. There was a decreasing trend at some stations during
the period 1901—1950, which reversed in the following period 1951-2016. Overall, annual and seasonal temperature time series
showed increasing trends in all stations over the course of the long-term period. Qur results confirmed a fact that the agriculture
crop production has been decreased due to climate change.

1 Introduction unexpected impacts and changes in regions around the world.

As many regions on the earth normally experience both short-
Environment variations and its effects on temperature vary and long-term climatic variability (Houghton 1994; Gardner
across global spatiotemporal scales, which has resulted in et al. 1996), its understanding is so critical in exploring not

only present and future climatic conditions due to climate
change but also its effects on water resources to support
the implementation of suitable adaptation strategies.
Temperature patterns provide basic evidence when
assessing claims with respect to anthropogenic environ-
mental change (Nazeri Tahroudi et al. 2019). An impor-
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The Intergovernmental Panel on Climate Change (IPCC)
reported that over the course of the twentieth century, there
was an increase in the earth’s surface temperature by 0.6+
0.2 °C (Obiekezie et al. 2010). Likewise, the temperature has
been increasing by 0.13 £0.07 °C every decade in the past
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COMMON FIXED POINTS OF FUZZY MAPS UNDER NONEXPANSIVE TYPE
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Copyright © 2020 the author(s). This is an open access article distributed under the Creative Commons Attribution License,which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract: In this paper, we obtain a common fixed-point theorem for a sequence of fuzzy mappings satisfying a

rational contractive condition involving nonexpansive mapping.

Keywords: fuzzy sets; common fixed point; fuzzy mapping; nonexpansive mapping.

1. INTRODUCTION

Fixed point theory plays a basic role in applications of many branches of mathematics. The term
metric fixed point theory refers to those fixed point theoretic results in which geometric
conditions on the underlying spaces and/or mappings play a crucial role. For the past twenty five
years metric fixed point theory has been a flourishing area of research for many mathematicians.

Although a substantial number of definitive results now has been discussed, a few questions
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FIXED POINT THEOREMS FOR DUALISTIC CONTRACTIONS OF
RATIONAL TYPE IN PARTTIALLY ORDERED DUALISTIC PARTIAL
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unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract. The purpose of this paper is to establish some fixed point theorems for mappings involving rational
expressions in the frame work of complete ordered dualistic partial metric spaces using a class of pairs of
functions satisfying certain assumptions. These results unify, extend and generalize most of the existing relevant
fixed point theorems from the literature. We give examples to explain our findings.
Keywords: fixed point; dualistic partial metric; dualistic contractions.

2010 AMS Subject Classification: 47H09, 47H10, 54H25.

1. INTRODUCTION

The Banach contraction principle is a classical and powerful tool in nonlinear analysis.
Banach contraction principle has been generalized in various ways either by using contractive
conditions or by imposing some additional conditions on the ambient spaces. Das and Gupta
[7] were the pioneers in proving fixed point theorems using contractive conditions involving

rational expressions. Following Das and Gupta [7], Cabrera et al. [5] proved a fixed point
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Abstract- In this communication, A septic B-spline method (SBSM) is descrived for numerical treatment of
fourth order self adjoint (FOSA) singularly perturbed boundary value problems (SPBVPs) and method is
directly implemented on the problems without decreasing the order of the original differential equations.
Convergence of the SBSM is proved and found that it gives 4™ order convergence results. The present
technique is applied on two numerical problems which supports the theoretical proofs .

Keywords: Septic B-spline method, Singularly perturbed boundary value problems, Fourth order self-

adjoint, Uniform Convergence.

Mathematics Subject Classification (MSC)2010: 65L11
1. Introduction
We consider the following fourth order self adjoint SPBVPs:
—eu™ (y)+a(u(y)=r(y), velp. g (D)
with the boundary condition (BC):

y(p)=a. v(g)=25.

2
y(p)=a,, V'(g)=p. @

where ¢, «,, f, and [, are constants and perturbation parameter £ is 0<e&[l 1. We suppose that the

functions a(y) and r(y) are smooth functions in [p, q]. A singular perturbation problems (SPPs) is arise

in nuomarus regions of mathematical and engineering science for instant fluid dynamics, optimal control
theory, chemistry, hydrodynamics, quantum physics, chemical reactor theory and reaction-diffusion process (J1

etc. N
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ABSTRACT The software organizations widely consider the cloud based global software develop-
ment (CGSD) as it offer the quality projects with low cast. The adoption of CGSD is challenging due to
the geographical distance between practitioners. This study aims to identify and analyses the motivators that
could positively impact the implementation of CGSD paradigm. The systematic literature review approach
was applied to identify the CGSD motivators reported in the literature, and were further validated with
industry experts using questionnaire survey study. Moreover, the fuzzy-AHP approach was applied to
prioritize the investigated motivators concerning their significance for the successful adoption of CGSD. The
findings of the study provide the prioritization-based taxonomy of the investigated motivators that assists the
software organizations to develop and revise their strategies for the successful implementation of CGSD.

INDEX TERMS Cloud-based global software development, motivators, systematic literature review,
fuzzy-AHP.

I. INTRODUCTION
The cloud computing i1s increasingly adopted in the geo-
graphically distributed software development environment as

Clemons and Chen [3] argued that it is necessary to take
the rite decision and rite time for development of quality
projects. They also mentions that CGSD assists to make the

it provides significant opportunities to execute and manage
the software development process. The availability, scalabil-
ity and the dynamic attracted th e software firms to con-
sider the cloud based global software development (CGSD).
Dhar [1]stated that in software industry the outsources
includes the development practices, process and decision
management and the services were transformed in different
geographical location across the globe.

Currently, the adoption of CGSD paradigm is significantly
increased [1]. Fan er al. [2] mention that the CGSD paradigm
educate the software development organization in terms of
marked demand and the future trends.

The associate editor coordinating the review of this manuscript and
approving it for publication was Yang Liu — .
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right decisions considering the trend and demand of inter-
national market. Chang and Gurbaxani [4] mention that it is
important to make the right decision at right time contributed
to develop the quality projects within time and budget. In this
study, the definition of Leimeister ef al. [5] is used 1.e. ““an IT
deployment model based on virtualization, where resources
in terms of infrastructure, applications and data are deployed
via the internet as a distributed service by one or several
service providers. Services are scalable on-demand and can
be priced on a pay-per-use basis.”’

The development of good quality projects with low cost
and time is always the priority of every software development
organization. Though, the CGSD provides the opportunity
to achieve to software organization to achieve such objec-
tive by hiring the skilled human resource from developing
countries and by arranging the devel(éprnent activities round

ignature Not Verified




Jaywanti Haksar Government Post Graduate College, Betul (MP) _._5’ = %
Office: Civil Lines, Betul- 460001 Tel: 07141- 234244 ° 10AC i
E-mail : hegjhpgcbet@mp.gov.in Website: www.jhgovtbetul.com

Name of Faculty: Dr. Chandrashekhar Meshram
Received: 12 May 2020 | Revised: 22 May 2020 Accepted: 30 May 2020 m
DOL: 101002/ /spy2. 119 %P;c:mf:r
RESEARCH ARTICLE WILEY
An efficient ID-based cryptographic technique using IFP
and GDLP
Chandrashekhar Meshram!® | Rabha W. Ibrahim??® | Sarita Gajbhive
Meshram?*5 | Kailash W. Kalare®® | Sunil D. Bagde”
!Depariment of Post Graduate Studies and
Research in Mathematics, Jaywanti Abstract
Haksar Government Post-Graduation Implementing an improved ID-based cryptographic mechanism is the main
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Vietnam Meshram et al have given IBC technique without using the bilinear pair and
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tives. Besides, their technique will deter the adversary from eavesdropping the
encrypted information or the secret key of the user. However, it has found that

WVietmam

‘Department for Management of Science

and Technology Development, Ton Duc their system carries a deadlock problem. Encryption process, as expected by the
Thang University. Ho Chi Minh City. - o . o

Vietnam user, is not guaranteed to be secure. It is because the user may require private
SFaculty of Environment and Labour information about key authentication center (KAC), which has kept secret from
Safety, Ton Duc Thang University, Ho Chi users. Pang et al have proposed an improved technique that overcomes the dead-
Minh City, Vietnam lock problem. It has found that Pang et al have not discussed the analysis and
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proofs of security. In this article, generalized discrete logarithms in multiplica-
tive group over finite fields and IFP have used to improve the technique and also

TDepartment of Mathematics, Gondwana a key distribution system has discussed. It has analyzed that the proposed strat-
University, Gadchiroli, India egy is safer than the technique described by Pang et al. Also, it has found that
Cox pond the proposed technique addresses the deadlock problem.
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1 | INTRODUCTION

Mowadays, computer technologies and use of the internet has evolved in the daily life of every individual. The internet of
things (IoT) has changed the way of living daily life as well as business life. Secrecy over the internet has become the prime
concern of every individual. Secrecy has become essential for the data, that is, transferred over insecure public channels.
Before establishing secure communication, secrete session keys to be shared between the communicating parties in an
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RIPIC BASED KEY EXCHANGE PROTOCOL

AKSHAYKUMAR J. MESHRAM!, CHANDRASHEKHAR MESHRAM, SUNIL D. BAGDE,
AND RUPALI R. MESHRAM

ABSTRACT. In this article, we intend to bring out a unique system of designing
key exchange protocol (KEP) based on isomathematics. The significant concept
of our proposal is to use ring isopolynomials with the usage of general isointegral
coefficient. This class of KEP is an interesting asset for further study because of
isomathematical structure permutable permutation of ring isopolynomials with

isointeger coefficient (RIPIC).

l. INTRODUCTION

A KEP is a key formation technique where a common secret key is determined
by more than two users as a component of data deliberated by, or connected with
each of these users, in an ideal situation in such a way that no user can foreordain
the subsequent value [1,2]. In a symmetric key cryptography based protocols,
two conveying users use a commonly identified algorithm and a secret key that
is shared by the users. Secret key exchange can be made possible by employing
few ways like- utilizing out-of-band correspondence, (for example, by telephone,
via mail, manual entry etc.), utilizing a trusted third party key distribution center,
and so forth. The greater parts of these techniques require approximately from
the earlier secret key creation between the protocol and single users. Secret key

lecorresponding author

2020 Mathematics Subject Classification. 16L30, 94A60.
Iso-mathematics, iso-zero, iso-unit, RIPIC and Diffie-Hellman Problem.
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