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Abstract. Taylor series method is a simple analytical method, which is accessible to all non-mathematician, has slow convergence.
This paper develops a new Taylor series based numerical method to overcome the shortcoming of the Taylor series while
maintaining its simplicity. Some examples are given, showing its reliability and efficiency. The proposed method is also proved to
be extremely effective for initial value problems and boundary value problems. The method provides a universal approach to various
highly non-linear problems, and it sheds a bright light on numerical theories for practical engineering applications.

Keywords: Taylor Series, Singular Boundary Value Problem, KDV equation, Burgers' Equation, System of Burgers Equation.

1. Introduction

For many years, the researchers used various real-life examples as test problems like Lane-Emden type equations, Burger
equations, KDV equation, etc. to verify the numerical methods. In this work, we shall consider the following class of nonlinear

ODEs and PDEs:
u"{:}+§y‘(z! = f(z,p(z)), O<z<l, y0)=ey(0)=d, (1)
V@ +Sy @) =f(epla). O<z<l YO =05p0)+0y (1) =d @
!.'.-"[:]+%y:(r.l+h,{:,y,(r).m(:‘-))=IJ‘ D<z<l, w0 =c,y0)=d,i=12 @)
y:’[:]+"—;y:{r)+h,(:r.yl(1).p,(:‘1] =0, O<z<l, 3 O)=0y1)=c,i=12 @)
uy o+, =pug, 0< 2 < 1.t > 0,u(z,0) = 21. ()
oy = B, + gy, =0,0<z <1, #>0,ulr,0)= —-%ﬂech: (-"—”-2'5). (6)
g a {u‘ + = v, =%{u"+uw),u[r,y.ll] =r+p0<r<LE>0, 5
v, +uw, + v, = T?:(u" +v, ) wz.y0)=r—y0<x<
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An Evaluation and Analysis of Delay in Residential Building
Construction Projects in India

Mritunjay Kumar' Rakesh Sakale?
'Rescarch Scholar *Associate Professor & Head of the Department
!2Department of Civil Engineering
'2Peoples University, Bhopal, India

Abstract— Residential building projects in India plays a
major role in its GDP. But, due to several factors this
construction industry has become a problem for many
involved in it directly or indirectly. Residential building
projects are often delayed in India due to many factors. This
research papers focuses on the identification and evaluation
of factors which alfect the delay in residential building
projects in India. The two factors which have been studied in
great details and discussed are cost escalation and cost
overrun which affects the overall process of delay and creates
several other problems. The research provides valuable
insights in such factors.

Keywords: Building Construction Projects, Cost Overrun,
Cost Escalation, Case Study, Questionnaire

[, INTRODUCTION

Inl onstruction Industry 3 @ critical part in both
mogetary  development  and dc:.mu don  decrease. The
buspress burns=through around4 alf of the public long
term plan expense and adds 105 "20% of GDP.
Development industry is the secon8

ing as far as giving w

Twelfth five-year Plan (2012-1 __1 "
Ive high danger, long incubation’ period. mgmf‘cant

. and spending plan impy ges. India is the second
most crowded country on the p anet with more than one
billion individuals representing around 16% of the total
populace. It is assessed that the populace living in
metropolitan regions will increment from 29% in 2000 to 40
percent by 2030. Thusly the heightening interest requires
sufficient structure framework offices at sensible expensc
(The India Infrastructure Report 1996).

Indian government has joined high need to the
structure arca (UK Trade and Investment). Fast development
in the country 1 the course of recent years has extensively
stressed its foundation. India needs huge interest in the
foundation area as numerous corporate pioneers feel that the
current framework is Jeficient to help their business needs
and long-term development. India has been somewhat
delayed in making building foundation in front of interest,
and has commonly taken care of business when bottlenecks
become evident (Survey report of KPMG International and
Economist Intciligence Unit). Speculation necessity for
lodging in mewropolitan regions has been assessed at
Rs.526000 million (L'S% 12.5 billion) in the9th long term plan
(1997-2002). Market size, market potential, workforce
abilities are the main components for thinking about Foreign
Direct Investment in Construction and Engineering in India.
Unfamiliar financial backers in India anticipate paces of’

profit from their ventures (FDI Cff'cjllce \t_’ India

lr.:!'l
e,

2001). In India, the exhibition record of fruitful execution of
foundation projects has not been empowering. Cost
overwhelm and cost acceleration are an integral part of the
development projects.

1. BACKGROUND AND LITERATURE REVIEW

The presentation of Government development projects is not
found acceptable. Cost overwhelms and cost heightening are
an integral part of the development projects in India. In India,
all focal and state government supported super tasks and
government assistance plans on a normal every year face cost
heightening of about Rs. 400000 - 500000 million. The
Infrastructure Monitoring Division (IMD) in the Program
Implementation Wing is endowed with the checking of
execution of the country's eleven key foundation areas viz.
Force, Coal, Steel, Railways, Telecommunications, Ports,
Fertilizers, Cement, Petroleum and Natural Gas, Roads and
Civil Aviation. Venture Monitoring Division (PMD) screens
all Central areas undertakings of the Government costing
Rs.200 million or more.

~ As on March 2008, .
Rb 200 n‘lllllOl‘I. ‘or more, 346 lasks were ru

g

1000 mllhon or more, have postponed in the scope of 1-96
months in regard of street, Steel, Power, Petroleum, Road
Transport, Railways, Port and Shipping projects. The absolute
expense of execution of 515 tasks when endorsed, was of the
request for Rs.3534830 million however this was thusly
changed to Rs.390640 million inferring an expense invade of
10.5 percent. The focal government-supporied foundation
tasks of over Rs. 1000 million is relied upon to ascend by
another Rs. 460000 million when they are finished. Rail
routes' tasks have announced greatest rate spike in their
expected expenses. For a sum of 138 ventures, the expense is
relied upon to practically twofold from Rs. 37,8630 million to
Rs. 70,2370 million when they are finished (Indian Express,
New Delhi, Oct. 10, 2008).

A single infrastructure project under ministry of
health and family welfare reported maximum cost escalation
of over 500%. About 250 projects of railways have reported
cost escalation by about 88%. The situation is same with
projects under ministry of water resources and ministry of
information technology where cost of projects has escalated
by 119% and 34% respectively. From 1* of Jan, 2009 the cost

£,

()
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In this study, we present a weakly L-stable convergent time integration formula of order
N, >3 (N, € Z is odd) to solve Burgers’ equation. The time integration formula for the initial
value problem w’'(1) = f(1,w), wity) = ny is formulated using backward explicit Taylor series
approximation of order (N, — 1) and Hermite approximation polynomial of order (N, — 2).
We convert the Burgers' equation into the initial value problem using the nonstandard finite
difference scheme for spatial derivatives and implement the derived integration formula. The
nonstandard finite difference scheme makes it possible to choose several denominator functions.
The method’s convergence, stability and truncation error are also discussed. To show the

I-stable correctness and effectiveness of the proposed technique, we present numerical solutions, ||,
and |le|l,, error norms in several tables and figures. Additionally, the numerical outcomes are
compared with the results of some existing techniques and exact solutions.

1. Introduction

We consider the one-dimensional Burgers’ equation [1] given by

’ v S
MW Wl WO g (xe(©1)x(0,T).T>0, 1)
oar dx 2 ox?

with the initial condition (IC)

w(x,0)=f(x), xe€[0,1], (2)
and the boundary conditions (BCs)

w(a;, )= g(1), a;=i, i=0,1 and 1€[0,T], (3)
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o § 9 = ;
_' -—:_i" ;': car. | s DT, Abstract—Siwe daml: many time-frequency analysis methods
U@ ";.__:‘g L Introduction with i ifices have been studied in literature for
SR it mdwmﬂbtﬁ)le&mhhmﬂux&im
iy B9 3. Mathematical Tosks for Feature Estraction, Selection, a8d 0y ion snd solection bave 4 vita) rols to enbance PQ
_'"'?__:I__c 2 Classitication classification accurscy and 1o rediuce computational complexity for
o5 '__"_'" ( 1. Proposed Method for Power Quality (PQ) Events PO recognition. This paper presents 3 new method 1o detect and
W Recognition classify PQ disturbances based on modified Stockwell Transfonn
T g (ST) for extraction of features and Hybod Grey Wolf
i p 4. Experimental Results and Discussion Optimization (HGWO) for feature selection along with K Nearest
o B 5, Conclusion Neighbor (KNN) classifier. Simulation of the proposed method
c 2 References using MATLAB is camied out through a wide range of eighteen
- = synthetic PQ events 1o validate the effectiveness of the selectod
features. Further, nupwmmumddfmm classes of real
PQ events acquired from self ied i I stor (SEIG)
s}ummuhbmwynmmaim Proposed method is
Wutﬂudetonﬁymthm
accumcy performance. In  these exp an
accurcy of 99.94% au! 99.3% for synthetic and real time PQ
event data, resp are reponted. Hence, it is observed from
rml':malym.ﬂinpmpmedme&odcahcmilmdf«
recognition of PO events in real time power system.
L INTRODUCTION
Over the past two decades, power quality issues become
the major challenges due to extensive use of nonlinear
loads, inverters, rectifiers, cnergy saving lamps, and adjust-
able speed drives in inds | cial, and d w
applications that cause distortion of supply voltage and cur-
rent. Hence, Power quality (PQ) disturbance problems that
include harmonics, sag with or without harmonics, swell
with or without harmomcs, spike, oscillatory transient,
interruption, flicker and so on leads negative effects such
;-M - quahty. freqr dified Swockweli  as malfunction of eguipment or even failure of sophisti-
\:pmu:u:hx . (hy wd“ . o K NearestCoted clectronic devices [1}. Hence, identification of accur-
® i 9 Sepiemt .‘EII; cpted 18 October 2022 ate PQ disturbances becomes vital and useful for power
Address correspandence 1o yee Daler, Netaji Subbash Instinste of  rescarchers to manage with the different range of PQ prob-
Technology. Behta, Patne, India. E-masl votirmayee dalesia gmail.com :
Thin asticle s eew ormechid with sukber charnges. Thesa changes do mot lems such as smgle and mixed types and demands efficient
impact the academic content of the anticke. techniques to avoid harmful effects caused by these events.
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A Mathematical Model Explains the Prognostic
Influence of C1q Polymorphism on Rituximab
Treatment of Nodular Lymphoma

Pushpam Kumar Sinha

Abstract

A particular monoclonal antibody (mAB) binds to a particular antigen on the target cell, and thereby
kills the target cell by direct killing, or by Antibody-dependent Cellular Cytotoxicity (ADCC), or by
Complement-dependent Cytotoxicity (CDC), or by Antibody-dependent Cellular Phagocytosis
(ADCP). Rituximab is one of the anti-CD20 mABs which has been found to be effective in killing
the cancer cells in the patients of Nodular Lymphoma (NL). Three different treatment efMicacies of
Rituximab have been demonstrated in NL patients in the background of Clq polymorphism: in the
background of null Clq Rituximab fails completely, in the background of low levels of Clq protein
the patient response is high, and in the background of high levels of Clq protein the patient response
is low. Assuming that the killing of the cancerous cells in the patients of NL by Rituximab treatment
is CDC dominant, I propose a mathematical model which captures qualitatively the different
treatment efficacies of Rituximab in NL patients in the background of Clg polymorphism. | also
argue in the end that the killing of the cancerous cells in the patients of NL by Rituximab treatment is
perhaps CDC dominant. The purpose of developing the mathematical model in this work has been to
show the scientists the way to determine if CDC is the dominant mechanism of killing by Rituximab.

Keywords: Monoclonal antibodies; Antigen; Immune cells; Malignant; Complement unit.

1. Introduction

1.1 The biology

Around the years 1990s monoclonal antibodies mABs were found to be potent
treatments/drugs against cancer, and the first such drug to be approved was Rituximab
(Zahavi and Weiner 2020; Maloney et al. 1997). The antigen which Rituximab targets is
CD20. CD20 is a protein found to be plentifully expressed on the cancerous B cells,
otherwise normally expressed on mature B cells but not on immature B cells (Zahavi and
Weiner 2020). Hence Rituximab is the drug of choice against Nodular Lymphoma (NL). NL
is most popularly known as Follicular Lymphoma (FL). NL/FL is the uncontrolled malignant
growth of the certain class of B cells known as centrocytes and centroblasts.

The simplified structure of an antibody is shown in Figure 1 (Chiu et al. 2019; Chailyan et
al. 2011). The antibody is basically a multi-chain multi-protein unit also known as
immunoglobulin. There are two light chains and two heavy chains, cach posscssing both the
variable regions and the constant regions. The main active part of the antibody lies in the
variable region, which binds to the target antigen. There are two such binding regions on a
single antibody. That part of the variable region which binds to the target antigen is known as
Complementarity Determining Region (CDR), and it comprises 3 loops each from the heavy
chain and the light chain (Chailyan et al. 2011). The various fragments Fab, Fv, and Fc of the
antibody are also shown in Figure 1. The antigen binding region is terminated by the free
amine group (-NH2), hence also known as the N-terminal end of antibody. The Fc region of
the antibody is terminated by a free carbmq,l group-{ {»{ OOH) hence also known as the C-
terminal end of antibody. No iy i

The probable mechanisms mvolvcd,in\tﬁc j.rcalrncnt of ca’hcor by mABs are direct killing
(Zahavi and Weiner 2020), Anubudy-depcndqnl Cc.llular L.ylﬁgyucny (ADCC) (Zahavi and
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A Machine Learning Approach to Predict the Performance of Refrigerator
and Air Conditioning Using Gaussian Process Regression and Support
Vector Methods

Harinarayan Sharma', Sonam Kumari®, Aniket K. Dutt', Pawan Kumar and Mamookho E.
Makhatha®

'Department of Mechanical Engineering, Netaji Subhas Institute of Technology, Bihta, Bihar, India; ’Department of
Computer Science and Engineering, Netaji Subhas Institute of Technology, Bihta, Bihar, India; *University of Johan-
nesburg, Faculty of Engineering and the Built Environment, Department of Engineering Metallurgy, John Orr Building,
DFC, 25 Louisa St, Doornfontein, Johannesburg, 2028, South Africa

Abstract: Aim: The aim of this study is to develop machine learning models for the performance of re-
frigerator and air-conditioning system.

Background: The coefficient of performance (COP) of refrigerator and air-conditioning (RAC) is a com-
plex function of evaporative temperature and concentration of nanoparticles in lubricants. In recent years,
researchers have focused on experimental studies for the improvement of COP. Further, few rescarchers
have applied simulation techniques such as fuzzy system, artificial ncural network (ANN), simulated
annealing, efc. to vapour compression refrigeration (VCR) cycle. Though, there is a scarcity of modeling
research work for the performance of RAC system.

Objective: The study aims to develop the machine learning predictive models for the performance of re-
frigerator and air-conditioning system using experimental data.

Methods: The experiment was performed on VCR system to determine COP. Three different concentra-

AR R Y tions of lubricants (added 0.5, 1.0 and 1.5 g nano-TiO; particle on 1 liter of polyolester (POE) oil) were

Received; August 19, 2020 used. The experimentally calculated COP was used to train and test the machine learning models. Gaussi-
pricime gy o an process regression (GPR) and support vector regression (SVR) methods were applied to develop the
Vit models.

10.21742212797619666210123143810  Results: The experimental result reveals that the COP increases with increasing the concentration (of

nano particles) at a given temperature. The addition of 0.5 and 1.0 g TiO; in the POE oil shows better rate
of increment in the COP in comparison to addition of 1.5 g TiO, in the POE oil. Machine leaming models
using GPR and SVR with RBF kernel function is the most appropriate machine learning model for the
nonlinear relationship between the output parameter (COP) and the input parameter (evaporative tempera-
ture and concentration of TiO,).

Conclusion: The present study was conducted to investigate the machine learning approaches for the
performance of RAC system using experimental data sets. The experimental result shows that R134a and
TiO,-POE nano-lubricants work cfficiently and the coefficient of performance of VCR system increases
with concentration of nanoparticles. The developed model performance is compared using coefficient of
correlation and RSME values. After comparison, it is concluded that RBF based GPR model is the best fit
machine learning model to predict the COP in the context of any other model for this data set.

Keywords: Coefficient of performance, gaussian process, kernel functions, machine learning, nano-lubricants, refrigeration
and air-conditioning, support vector.

1. INTRODUCTION energy crisis is also increasing day by day. A large amount
) 2 e s of electrical energy is consumed by the thermal system like

In today’s world, living and nonliving entities depend on refrigerator and air-conditioning (RAC) system. The higher
physical environment conditions to a great extent, and the performance of the RAC system helps to save energy in dai-
ly life. The Performance of the RAC system is measured by

*Address correspondence to this author at the Department of Engineering
Metallurgy, University of Johannesburg, , 25 Louisa St, Doomfontein, Jo-
hannesburg; Tel: +27 64 439 8180; E-mail: pkumar(@uj.ac.za
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¢ of RAC can be enhanced by either
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Abstract: Aim: The aim of this study is to develop machine leaming models for the performance of re-
frigerator and air-conditioning system.

Background: The coefficient of performance (COP) of refrigerator and air-conditioning (RAC) is a com-
plex function of cvaporative temperature and concentration of nanoparticles in lubricants. In recent years,
researchers have focused on experimental studies for the improvement of COP. Further, few rescarchers
have applied simulation techniques such as fuzzy system, artificial neural network (ANN), simulated
annealing, efc. o vapour compression refrigeration (VCR) cycle. Though, there is a scarcity of modeling
research work for the performance of RAC system.

Objective: The study aims to develop the machine learning predictive models for the performance of re-
[rigerator and air-conditioning system using experimental data,

Methods: The experiment was performed on VCR system to determine COP. Three different concentra-
tions of lubricants (added 0.5, 1.0 and 1.5 g nano-TiO, particle on 1 liter of polyolester (POE) oil) were
used. The experimentally calculated COP was used to train and test the machine learning models. Gaussi-
an process regression (GPR) and support vector regression (SVR) methods were applied to develop the
models.

Resuits: The experimental result reveals that the COP increases with increasing the concentration (of
nano particles) at a given temperature. The addition of 0.5 and 1.0 g TiO; in the POE oil shows better rate
of increment in the COP in comparison to addition of 1.5 g TiO, in the POE oil. Machine learning models
using GPR and SVR with RBF kernel function is the most appropriate machine learning model for the
nonlinear relationship between the output parameter (COP) and the input parameter (evaporative tempera-
ture and concentration of Ti0;).

Conclusion: The present study was conducted to investigate the machine leaming approaches for the
performance of RAC system using experimental data sets. The experimental result shows that R134a and
TiO,-POE nano-lubricants work efficiently and the coefficient of performance of VCR system increases
with concentration of nanoparticles. The developed model performance is compared using coefficient of
correlation and RSME values. After comparison, it is concluded that RBF based GPR model is the best fit
machine learning model to predict the COP in the context of any other model for this data set,

Keywords: Coefficient of performance, gaussian process, kernel functions, machine learning, nano-lubricants, refrigeration

and air-conditioning, support vector.

1. INTRODUCTION

In today’s world, living and nonliving entities depend on
physical environment conditions to a great extent, and the
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Abstract: Aim: The aim of this study is to develop machine learning models for the performance of re-
frigerator and air-conditioning system.

Background: The coefficient of performance (COP) of refrigerator and air-conditioning (RAC) is a com-
plex function of evaperative temperature and concentration of nanoparticles in lubricants. In recent years,
rescarchers have focused on experimental studies for the improvement of COP. Further, few researchers
have apphied simulation techniques such as fuzzy system, artificial neural network (ANN), simulated
annealing, efc. 1o vapour compression refrigeration (VCR) cycle. Though, there is a scarcity of modeling
research work for the performance of RAC system.

Objective: The study aims to develop the machine learning predictive models for the performance of re-
frigerator and air-conditioning system using cxperimental data.

Methods: The experiment was performed on VCR system to determine COP. Three different concentra-
tions of lubricants (added 0.5, 1.0 and 1.5 g nano-TiO; particle on 1 liter of polyolester (POE) oil) were
used. The experimentally calculated COP was used to train and test the machine learning models. Gaussi-
an process regression (GPR) and support vector regression (SVR) methods were applied to develop the
models.

Results: The experimental result reveals that the COP increases with increasing the concentration (of
nano particles) at a given temperature. The addition of 0.5 and 1.0 g TiO; in the POE oil shows better rate
of increment in the COP in comparison to addition of 1.5 g TiO; in the POE oil. Machine learning models
using GPR and SVR with RBF kernel function is the most appropriate machine learning model for the
nonlinear relationship between the output parameter (COP) and the input parameter (evaporative tempera-
ture and concentration of TiO;).

Conclusion: The present study was conducted to investigate the machine learning approaches for the
performance of RAC system using experimental data sets. The experimental result shows that R134a and
Ti0,-POE nano-lubricants work efficiently and the coefficient of performance of VCR system increascs
with concentration of nanoparticles. The developed model performance is compared using cocefficient of
correlation and RSME values. Afier comparison, it is concluded that RBF based GPR model is the best fit
machine learning model to predict the COP in the context of any other model for this data set.

Keywords: Coefficient of performance, gaussian process, kernel functions, machine learning, nano-lubricants, refrigeration

and air-conditioning, support vector,

1. INTRODUCTION

In today’s world, living and nonliving entities depend on
physical environment conditions to a great extent, and the
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Descripton  In this study, we developed machine learning predictive models for surface roughness of
AlISI| 1030 steel during the CNC turning process. AlSI 1030 steel has wide applications
for machinery parts, clips, clutches, springs, washer, etc. The surface roughness of 1030
steel plays an important role in wear, corrosion, and fatigue properties during application.
Rough surfaces delenorate wear properties of machining parts and also form nucleation
sites for cracks or corrosion. The predictive surface roughness model was developed
using expernimental data. The surface roughness was taken as a function of feed rate,
depth of cut, and radius of the cutting tool during the CNC process. Three different
machine learning approaches namely multi-linear regression (MLR), Gaussian process
regression (GPR) and support vector method (SVM) were applied. GPR and SVM
approaches were applied with PUK and RBF kernel ..
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1 | INTRODUCTION
Consider one-dimensional Burgers’ equi on with viscous coefficient vy, given by
2
W — —"-";- =0,(x,1) € Qr, (l.l)
where

Q= (o, m) % (0, T,
with the initial condition (1C)

@(x,0) = f(x),x € (no.m), +(1.2)
and the Dirichlet boundary conditions (B <)
'7
w(ne ) =0, ¢ =0,1, Vre “'L 2
NeaO) {Q&‘S] \,{*\ (1.3)
[ e 'Iish.” pmhafd ‘:'1\
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Abstract. In present investigation, an attempt was made to optimise the peak stress for paper
laminate composite using FRANC2D software. It was observed that the laminate having the
triangular geometry supposed to be most appropriate as it has the lowest valuc of peak stress
contour compared to other models like parallel strip, up-down tapered and down-up tapered.
The minimum peak stress was observed for the samples having triangular geometry while the
maximum was observed for down-up tapered samples. Therefore. the hypothesis adopted to

. + . . - . “ & T -
use in-built materials with variables reinforcement area and strip geometry and length in the 2 e
FRANC2D software to optimize the sample geometry and then apply it to the paper laminate sE
by considering its mechanical properties might be use to optimize the peak stress of paper E m__
laminate composite in tensile loading conditions. It was also observed a length of one-quarter ) té ©
of the length of the plane strip. might be the optimum length of the paper laminate samples. ‘_% R=
However, it feels that, the above model can be further modified considering a more significant \ O oQ -
mechanical properties as well as different sample geometries. =\ ‘:'; 2 6%
©%2Z2
Introduction =\ ‘é%a o
Single-usc plastic bags have wider applications in local markets such as grocery stores, vegetable ‘é «©
stores, supermarkets, ete. These bags are cost-effective, strong lightweight, and casy to use. Even 73] %._
though they have good features/properties in terms of application, the government is banning plastic B E
bags. This is primarily because of the hazardous effect associated with plastic bags [1-3). The a2 &

single-use plastic bags are mainly prepared using high-density polyethylene (HDPE), which makes z
it hazardous to disposal in the environment [4-7]. The plastics bags found to be degrading and
pollution aquatic life, ammals, and soil pollution [8]. These bags arc non-biodegradable and
dumping these in dump yards or open cnvironment release much toxic gasliquid to the
environment, also called white pollution. Additionally, there is a problem with blockage and
clogging of drains [9-11]. The first world countries started using bio-degradable plastic for general
purpose. Biodegradable plastic has an advantage as it degrades and does not hamper the
environment. But, the cost of biodegradable plastic bags 1s very high, which limits their usage in
India and other third world countries [12-15]. To overcome this inverse challenge, India has
resurged traditional paper bags as an option. These paper bags can be a potential substitute for

simeleaise nlastic haos from ameery stores o sunermarkets The mw materiale can he evtracted
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Abstract, Uni-axial compression (UAC) tests and further post deformation annealing (PDA) were
done for 23Cr-6Ni-3Mo duplex steinless steel (DSS). The initial morphology was equiaxed (EQ) in

nature. In the first stage of PD A austenite showed limited static recrystallization (SRX) followed by .

static rccovery (SRV): howev or {erite showed static recovery (SRV). In the second stage of PDA,
the austenite showed grain coarsening followed by disintegration of substructures (DIS); and ferrite
revealed mostly SRV leading to grain coarsening. The third stage of PDA envisages substructural
disintegration of unstable substructure leading to saturation in both austenite and ferrite. The sub-
structural characteristics were provided by Electron backscattered diffraction (EBSD) and its post
processing were done by using HKL Channel 5 software.

Introduction

Duplex stainless steel (DSS) consists of two separate phases namely austenitic and ferritic phases,
which makes its application wide for structural purposes. The duplex nature exists in DSS due to
the presence of a two-nhase fernitic and austenitic stainless steel microstructure. In our last research
work on 23Cr-6Ni-3Mo duplex steel, we reported the restoration mechanism and structural
characteristics during post deformation annealing [1]. We studied the Widmanstatten austenite
morphology in the previous work [1]. Here, in current research work, we studied the restoration
mechanism and substructoral charicteristics during post deformation annealing (PDA) of equiaxed
(EQ) austenite in DSS steel. The ferrite/austenite properties of equiaxed austenite DSS steel are
difficult from Widmenstatien custenite DSS steel [2]. The restoration mechanism during post
deformation anncaling could be sirain partitioning of austenite and ferrite phases of DSS steel. At

inter-phase boundar nucicat or sites, static recrystallization (SRX)/meta-dynamic recrystallization
(MDRX) may occur during post deformation annealing. These nucleation sites of inter-phase
boundary affect the strain patitioning and in result microstructure significantly. Few researchers -

have found that role of the interphase boundary becomes significant during the bulging

recrystallization mechanism [3-7] The X3 boundaries fraction exists more in equiaxed austenite
DSS steel compared 1o Widmanstatten steel [2]. A higher fragtion of B‘Bépndaﬁcs in equiaxed
steel is ascribed 1o o dilTeroat tode of kinetics and growth of phases {2} The microstructure and
restoration mechanism is dificient for equiaxed and Widara sfattcn‘rD\SSg steel: \Haghdadi et al
investigated the dynamic -estoration of equiaxed DSS g%:’l hirin "Hef‘or?"ﬁﬁ n at elevated
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THE IMPACT OF ARABIC LANGUAGE ON HINDE:

AN INVESTIGATION
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ABSTRACT:

Fheo 1 o b every lgaguage. We find that every lamgwage
rom e o languages of the werld, The main reasos of
! I ] s ivits o bvaxion There are plomy af worsds
fiiad in e " whase origise ove frabic In day-to-day sperch, we find that fifty percent of
4 by the Mol population of India oaly, bt
. a fwhend thar the Aushm religiows schola e
4 e, anid rlersy i tlia [or a long tiee. Now these dayy, students of middle east
: { i to 1A fogd oy sany Aradee words freeh

weidi In ancierst Bawa the Arab visited Indio for business purpose. Due 1o th R CTioN A
@ lot of Arabic words are sixed with Hindi and later on they bocame Hindi. Wish the help of
this paper, an attempt has been made to find ol the povsibilities of borrowings and wage of
Arabic word in Hindi, since, the arvival of Archs in eighth century till the present tinse.

Key words: borrowings, Amabic language, Muslim scholars, Influence of Arabic. Mughals
LINTRODUCTION

Borrowing means words are taken from one language 1© another languge ln this
concern, Crystal states that, “A term used in comparative and historical Linguistics 1o refer 1o
a linguistic form taken over by onc language or dislect fom snother™. (Crystal, 58).
Borrowing is very common in the modeorn languages such as English, Urdu and Hindi. As we
know thet India is large country in which different cultures are found. Due to this many
languages are History has shown tha India has always kept its doors open for poople
mnd culteres acrom the world, India had o close interaction with the Arab world from the
ancienl time. As an observation they came 10 our country in the early part of cighth century.
Ambs visted India regularly for the commercial purposes. before the advent of Isam.
Regular visits introduced Indisn language, culture and civilization 10 the Amb world. This is
the result of inter-cultural dialogues exchange between two grand civilizations. As we know
that civilimtion is the collection of lived practices that ensbles a society 1o make sense of its

ii_gl-ﬂriiitl-ﬂioﬁi‘tg
was Persian and 50 on. This is the main reason of the existence of language of common man

Vol 7 lssuel 185 February, 2021
Website: www lamglit org Contact No.: 4+91-9890290602
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Abstract The pipes are subjected to different load condi-
tions such as internal stress, compression, tension, bending
and/or any combination thereof. These various types of load
conditions induce new cracks and/or cause propagation of
the existing cracks. In this study, a TP316L stainless steel
pipe subjected to four-point bend testing was examined to
predict the propagation of fatigue cracks in a part-through
cracked pipe using the CASCA and FRANC2D programs.
Two different methods based on “rigidity” and “stress
intensity factor” have been proposed for converting a three-
dimensional pipe into a two-dimensional beam for modeling.

Keywords Partially cracked pipes -
Fatigue crack propagation - Four-point bending test -
Stress intensity factor

1 Introduction

Pipes are commonly used in factories and in industries such
as heat transfer in nuclear power plants and gas transporta-
tion. The growth of fatigue cracks that predict the existing
surface defects is important in determining the criteria for
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acceptability of defects. Many researchers have studied the
nature of cracks under various loading conditions and the
fatigue failure of pipes with surface and other defects [1-7].
There are many constructive ways lo investigate fatigue
cracks in advanced structural elements, but these methods
are naturally destructive and time-consuming [8-15]. To
solve these problems, many analytical methods have been
proposed based on fracture mechanics and finite element
methods [8, 9]. Three-dimensional analysis of local cracks in
pipes requires a lot of computational work to get the correct
gnid pattern and huge storage space on a computer. In this
study, two different methods were proposed for predicting
the fatigue crack growth behavior of TP316L stainless steel
pipe in a two-dimensional growth simulator on its outer
surface. In the first method, the task of a three-dimensional
pipe was transformed into the problem of a two-dimensional
beam by deflecting the pipe at four points equal to the cur-
vature of the beam. However, in the second method, stress
intensity factors in the beams and pipes used for the four-
point bend test were absorbed. Then, using the CASCA grid
generator program and the FRANC2D-based crack expan-
sion simulation program, crack propagation simulations on
beam sizes obtained by two methods were performed.

2 Materials and Methods

The alloy used in the present investigation was TP316L
stainless steel. The chemical composition of the material is
presented in Table 1. The tensile properties of flat speci-
mens fabricated from straight pipe were determined as per
ASTM ES8 standards and are shown in Table 2. Prediction
of the propagation of fatigue cracks in partially cracked
amma function and exponential model
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Abstract: Several real-life problems are modeled by nonlinear singular differential equations. In this
article, we study a class of nonlinear singular differential equations, explore its various aspects,
and provide a detailed literature survey. Nonlinear singular differential equations are not easy to
solve and their exact solution does not exist in most cases. Since the exact solution does not exist,
it is natural to look for the existence of the analytical solution and numerical solution. In this survey,
we focus on both aspects of nonlinear singular boundary value problems (SBVPs) and cover different
analytical and numerical techniques which are developed to deal with a class of nonlinear singular
differential equations —(p(x)y'(x))" = q(x)f(x, v, pv’) for x € (0,b), subject to suitable initial and
boundary conditions. The monotone iterative technique has also been briefed as it gained a lot
of attention during the last two decades and it has been merged with most of the other existing
techniques. A list of SBVPs is also provided which will be of great help to researchers working in
this area.
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1. Introduction

The analysis of many important problems in science and engineering requires the solution of
nonlinear singular differential equations. In the last few decades, several researchers explored the
properties of solutions of nonlinear singular differential equations, and different methods like shooting
method, nonlinear alternative, and upper-lower solution technique, etc. have been utilized. Difficulties
arise when we deal with nonlinear singular boundary value problems (BVPs). The aim of this survey is
to explore properties of nonlinear singular differential equations subject to certain initial and boundary
conditions. First of all, we classify singularities and their occurrence in practical applications.

Consider the following general linear homogeneous differential equation of order 2

P(x)y"(x) + Q(x)(x) + R(x)y(x) = 0, )

where P(x), Q(x), and R(x) are continuous. A point on which we wish to study the properties of
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