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Dalit Women Speak Differently: A Study of Bama’s Sangati

Abstract:

As part of minority discourse a Dalit woman'’s life-stories are primarily designed
to point out ‘caste-deficiency’ in Indian feminism and prevalence of interlocking
system of domination in which Dalit women find themselves trapped. As a powerful
mode of self-representation, Dalit women’s autobiographies (life-narratives) too
extend the discourse on marginalization, particularly in the context of Dalit
protest movement’s general apathy to gender issues in the community itself. Dalit
woman’s life-writing generally takes on the form of either one coherent narrative
or a variety of collected works including letter, diaries, memories and interviews
where the writer’s self is either the primary subject or the principal object of verbal
action. Women here place their personal experiences in more interpersonal
contexts. In addition, their stories include more information about emotional
aspects of events than do Dalit man’s narratives. The last two decades have
witnessed a spurt in the production of Dalit women’s narratives. From
Maharashtra, the birthplace of Dalit literature movement, the most notable figures
are Shantabai Kamble, Baby Kamble, Kumud Pawde and Urmila Pawar. The South
too can boast of a host of names but the one to have grabbed fame and titles is
Faustiana Bama whose autobiography Karukku has won Crossword award for
literature. Interestingly, in many ways, Karukku is an unusual autobiography.
When it appeared the literary world was literally struck by its sheer energy, its
newness, particularly its brilliant use of local dialect. More daring seems to be her
next work Sangati- a generic muddle of sorts. Flouting received notions of what a
novel should be, Bama weaves many narratives together to explore the social
inequalities suffered by Dalit women. Does it signal a major shift with the promise
of fresh winds for Dalit literature movement otherwise gone overly repetitive,
monochromatic and clichéd? Through a reading of the novel Sangati, this paper
seeks to examine how Bama ushers in a change in Dalit feminist writing and how
she changes the quality and style of canonical narratives considered as literary so
that they will accommodate the stories of silenced people articulated through a
differentiated kind of aesthetics.

Key Words: Dalit fiction, life-narratives, Dalit feminism, form, aesthetics
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“By Dalit literature, I mean writing about Dalits by Dalit writers with a Dalit
consciousness. The form of Dalit literature is inherent in its Dalitness, and
its purpose is obvious: to inform Dalit society of its slavery, narrate its pain
and suffering to upper caste Hindus” (Limbale 18).

First published in Marathi in 1996 as Dalit Sahityache Saunndaryasastra
Limbale’s book is a wide ranging exploration of a Dalit writer, of the history,
controversies and considerations pertaining to the emerging literature of the
Dalits. Indeed it is a brand of literature throwing up a counter aesthetics that
challenges valorization of a cool, detached contemplation of life. Silenced for
centuries by caste prejudices and social oppression, the Dalits of Maharashtra
have only in the last 50 years, found a powerful voice in Marathi literature. The
revolutionary social movement launched by their leader B R Ambedkar was
paralleled by a wave of writing that exploded in poetry, prose fiction and
autobiography of a raw vigour, maturity, depth and richness of content and
shocking in its exposition of the bitterness of their experiences. One is jolted by
a quality of writing by a group denied access for long to any literary tradition.
The first Dalit literary conference happened in 1958. The twin events of Narayan
Surve focusing on Subaltern issues and the little magazine movement taking
root- both in the sixties- provided the real impetus. But the individuals who
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Making and Breaking of Bengali Hindu Women:
Placing Partition Memoirs by Bengali Hindu
Women against “Broto Katha”

PALLAB DAS

I

hen one looks at the word “woman” from the perspective of gender, it always

comes with some predefined notions, in most cases defined by the representatives
of patriarchy, which also provides the whole thing with a flavour of social politics of
gender. Even Tagore had to write that a “woman” is half her womanhood and half a
man’s imagination. In her inaugural speech on 9" March 1989 at a seminar titled Indian
Women: Myth and Reality, Ashapurna Devi says:

“Women have always been misled by the imposed ideal of womanhood. Be it her gentle
manners and natural tenderness, or her lack of physical strength, she has always found
herself hidden behind a mist of illusions, fenced in on all sides and forced away from the
real world into the seclusion of a helpless and dispossessed life. It is the unfair system that
fostered the absurd notion - that she has no place in the world of work outside her home.
Man is the maker of that world, and a woman'’s duty is to make him a home.”!

At the advent of civilisation, the texture was essentially matriarchal. Probably the
priority was given to the fertile nature of womanhood. Gradually with the growing
complexity, the patriarchy took control over society and the first thing it did was to
prove its rival gender subordinate. This hypothesis falls fine with almost every civilisation
in the world, including India. To confirm the superiority of the “man” they very cunningly
defined religion and gendered its concepts in favour of them. From the Christian Bible
to Hindu scriptures - every religious text shows women as subordinate and unfortunately
opiumed by religion, the society accepts these gendered narratives as words from Gods,
therefore, truth.

For Bengali Hindu women the fact is no different. Even modern poet like Tagore could
not go beyond its influence. For example, in Home and the World he shapes Bengali women
as yet unready to face the world outside the threshold. Though against it we have his
Labanya in Sesher Kobita, Tagore places her as exceptional, in other word, rare. In Dui
Bigha Jomi he clearly conceives the Bengali women as an embodiment of softness and
sweetness. While searching for the stereotype that the “Bengali Hindu Woman” is, one
may easily search the religious scriptures and works of literature. But often the process
ends incomplete with only the search covering the mainstream Hinduism that affects
the Bengali social practices. Instead, this article tries to search for the stereotype in a
long-neglected? part of the socio-religious practice — namely the ‘Broto Katha'.

Jnanendramohon Das in Bangala Bhashar Avbhidhan defines Broto as rules, discipline,
and pious ritualistic ceremony to be performed regularly to achieve wealth and other
mundane comforts. Madhuri Sarkar in her Broto: Samaj o Sanskriti (Broto: Society and

Journal of Comparative Literature and Aesthetics, 43.3 Autumn 2020 [Supplement 145-156]
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| also the first Indian writer to focus on ecolog

The Theme of Repetition in Amitay
Ghosh's The Hungry Tide

| p” l hﬂ.
- Amitav Ghosh's ‘The Hungry Tide’ depicts the &t
a
in the tide country thal occupies a large part of theasr:']du::;rr?w
west Bengal. perhaps most vividly amidst the Enghet e
written by any author in Indian Sub-continent. Probably he is

'1oC ical issues in Indian
English fiction with the publication of The Hungry Tide in 20041

s quite nalural from an author who had also worked as a
journalist and hgd written extensively on different burning issues
and post colonial problems of the third world. His works — The
Circle of Reason (1986), Shadow Lines (1990), In an Antique
Land (1994), The Calcutta Chromosome (1996), and The Glass
Palace (2000) express an underlying consciousness of the
subaltern. In The Hungry Tide also there is a detailed narrative
of the subaltern experience, especially in the narrative of the
struggle of the people of the ‘bhaatir desh’, a place which itselt
has received ils name from a special type of tide, indicating that
most of the islands in the tide country remain under water during
the tide only to be seen again during the ebb, and obviously in
the description of the homeless refugees of Morichjhapi and the
government sponsored atrocities on them.
It begins at Dhakuria railway station in Kolkata and the
journey leads 1o the tide country of the Sunderbans and then

continues through past and present proceeding. Ghosh Nﬂlﬂ
has divided the novel into two parts; ‘the ebb' and ‘the tide'. From
another perspective the novel can be divided into two mmd
the past narratives and the present proceedings. The
develops around eight characters from Iwo gene mm' “""‘
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Solution of the symmetric band partial inverse eigenvalue
problem for the damped mass spring system
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ABSTRACT ARTICLE HISTORY

The structured partial quadratic Inverse eigenvalue problem (SPQIEP) Received 25 March 2020

Is to construct the structured quadratic matrix polynomlal using  Accepted 27 December 2020
the partlal eigendata. The structures arising In physical applications KEYWORDS

include symmetry, band {tridiagonal, diagonal, pentagonal) etc. The
construction of the structured matrix polynamial is the most diffi-
cult aspect of this problem and the research on structured inverse
eigenvalue problem s rare, In this paper, the symmetric band par-
tial quadratic inverse eigenvalue problem (SBPQIEP) for the damped

Symmelric band matrix;
quadratic eigenvalue
problem; quadratic inverse
eigenvalue problem; finite
element model updating

mass spring system Is considered. This problem concerns in find-
ing the symmetric band matricesM € R"*", K e R"*"and C e R"*"
with bandwidth p from m ( 1 < m < 2n) prescribed elgenpairs so
that the corresponding quadratic matrix polynomial P(1) = M4
AC + K has the given eigenpalrs as its eigenvalues and eigenvec-
tors. In general, SBPQIEP is very hard to solve due to the additional
band structure constraint. We propose a navel methed, based on the
matrix-vectorization and Kronecker product of matrices for salving
this problem. Furthermare, explicit expressions far general solutions
are presented. Numerical experiments an a spring mass problem are
presented to illustrate the applicability and the practical usefulness
of the propased method.

AMS CLASSIFICATIONS
15A22; 15A18; 65F18

1. Introduction

Unforced vibrating structures are usually model by a system of second order matrix
differential equations of the form:
d?x dx
M—+4+C—+Kx(t) =0 |
r + F + Kx(t) (1
where the matrices M, C and K are each of order n and M is assumed to be non-singular.
In general, these matrices have very often some special structures, such as they are
symmetric, positive definite or positive semidefinite and banded,
The dynamics of such a system are governed by the eigenvalues and eigenvectors of the
associated quadratic matrix polynomial P(L) = MM+ AC+ K, When M is non-singular

CONTACT Suman Rakshit e sumanrakshit1991@gmail.com @ Department of Mathematics, Mankar College,
Burdwan 713144, India
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which is true for most practical problems, the polynomial P() has 2n eigenvalues and
2n eigenvectors each of length n, assuming that all these are of arder n. Thearetically, the
quadratic eigenvalue problem for P(A) can be solved by transforming the problem to a
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ABSTRACT

In this paper, we address the problem of computing the nearest lin-
early structured polynomial matrix with prescribed distinct eigenval-
ues. The problem deals with the computation of the minimal struc-
tured perturbation to the coefficient matrices so that the perturbed
polynomial matrix has the prescribed eigenvalues and is the near-
est to the given polynomial matrix. In recent years, a series of papers
have been published on the perturbation of polynomial matrices
with prescribed eigenvalues; however, a linear structure- preserving
result does not exist so far to the best of our knowledge. In this paper,
we have proposed an optimization based approach where we have
reformulated the problem as a constrained optimization problem.
Towards the end, a few numerical case studies are presented which
demaonstrate the efficiency and usefulness of our proposed method.

ARTICLE HISTORY
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KEYWORDS
Polynomial matrix;
structured perturbation;
spectrum of polynomial
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non-linear optimization
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1. Introduction

The study of polynomial matrices plays a crucial role in many fields of theoretical mathe-
matics and engineering science. In the recent years, the study of polynomial matrices has
received significant attention and has found many applications in diverse fields of applied
mathematics, such as boundary value problems, systems theory and control, vibrating and
gyroscopic systems, wave theory, and stochastic models. A comprehensive survey of the-
oretical developments and applications of polynomial matrices can be found in [1-5] and
the references therein.

Let R"*" denote the real vector space of all n x n matrices. Let R"*%[s] denote the
ring of polynomials in a single variable s with coefficients from the real n x # matrices. We
consider the real structured polynomial matrix P(s) € R™"[s] of degree d in the following
form

P(s) = Py + P15+ Pys® 4 -+ + PasS, (1)

where each P; € R™", for i =0,1,...,d — 1, possesses the same or different linear
structures, and Pg € R"*" is non-singular.

CONTACT Swanand R. Khare 9 srkhare@maths.iitkgp.acln
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ARTICLE INFO ABSTRACT

Article history: In this paper, we consider the linearly structured partial polynomial inverse eigenvalue
Received 4 July 2021 problem (LPPIEP) of constructing the matrices 4 € R"*" for i = 0. l.2....,£k -1)
Received in revised form 6 January 2022 of specified linear structure such that the matrix polynomial P(3) = i¥l, + 3 A,
Keywords: has ll?e m(1 smg kn}: pre;cn‘bed_ eigenpairs as its eigenyalues and _eigenve;turs: Many
Matrix polynomial practical applications give rise to linearly structured matrix po]ynnm_lals. Typical linearly
Linearly structured matrix structured matrices are symmetric, skew-symmetric, tridiagonal, diagonal, pentagonal,
Polynomial inverse eigenvalue problem Hankel, Toeplitz, etc. Therefore, construction of the matrix polynomial with the afore-
Polynomial eigenvalue problem mentioned structures is an important but challenging aspect of the polynomial inverse

eigenvalue problem (PIEP). In this paper, a necessary and sufficient condition for the
existence of solution to this problem is derived. Additionally, we characterize the class of
all solutions to this problem by giving the explicit expressions of Lhe solutions. It should
be emphasized that the results presented in this paper resolve some important open
problems in the area of PIEP namely, the inverse eigenvalue problems for structured
matrix polynomials such as symmetric, skew-symmetric, alternating matrix polynomials
as pointed out by De Terdn et al. {2015), Further, we study sensitivity of solution to the
perturbation of the eigendata. An attractive feature of our solution approach is that it
does not impose any restriction on the number of eigendata for computing the solution
of LPPIEP. Tawards the end, the proposed method is validated with various numerical
examples on a spring mass problem.

© 2022 Elsevier B.V. All rights reserved.,

1. Introduction

Consider the higher order system of ordinary differential equations of the form

d*u(t) dv=1u(r) du(t)
Ay drk k-lw+---+ﬂ1 it + Agu(t) =0, (1)
where Aje R" " fori=0,1,2, ..., k and Ay is a nonsingular matrix.

Assuming the solution of (1) is of the form u(t) = xe™, using separation of variables, Eq. (1) leads to the higher order
polynomial eigenvalue problem

P(3.)x =0, (2)
* Corresponding author,
E-mail addresses: sumanrakshit1991@gmail.com (S. Rakshit), srkhare®maths jitkgp.acin (SR Khare),
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Received 6 October 2017 lem are to preserve the finite element inherited structures in the updated model and main-

Received in revised form 7 May 2018

tain no spillover of the eigenvalues and eigenvectors that do not take part in the updating
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process. Finite element matrices which arise due to the discretization of a distributed
parameter system using finite element techniques are in general symmetric as well as band
structure (diagonal, tridiagonal, pentadiagonal, etc). In this paper, symmetric band finite

AMS clessificatian: element model updating problem with no spillover (SFEMUN) is considered for the

::ﬁ: undamped model. A necessary and sulficient condition for the E.l'!:l'ill'l‘lfl‘.' of the snlu_!ion

G5F18 of the SFEMUN is derived. This equivalence enables us to characterize the class of solutions
to SFEMUN. Further, an explicit expression for the minimum norm symmetric band solu-

Keywords: tion of the SFEMUN is also presented. Numerical experiments on a spring mass problem

Linear matrix pencil ilustrate that our preposed method is accurate and elficient.

Symmetric band matrix © 2018 Elsevier Ltd. All rights reserved.

Finite element model updating problem
Vectorizatlon of a matrix
Kronecker product of two matrices

1. Introduction

Vibrating phenomenon of a mechanical, electrical or civil structure in the absence of damping can be mathematically
modeled by a system of differential equations of the form:

2
M.‘-{;-[—if +Kay(t) =0 (1)

where M,, Ko € 8", Eq. (1) is usually obtained by discretization of a distributed parameter system using finite element tech-
niques. In the vibration literature, this system is known as the Finite Element Model (FEM). The matrices M, and X, are
known as mass and stiffness matrices, respectively. In practice however, they are often very large and sparse; they have spe-
cial structures, such as symmetric and band structure (diagonal, tridiagonal, pentadiagonal, etc). Also, the matrix M, is a pos-
itive definite matrix,

Example 1.1. Consider a spring mass system without damping. Here we illustrate how the symmetric band finite element
model represented in Eq. (1) arises in practical applications (see[10]). Here m,,m;,my are the three masses of a serially

* Corresponding author,
E-mail address; stkhare@®maths ditkgpernetin (S.R Khare).
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Article history: One of the most important yet difficult aspect of the Finite Element Model Updating Problem
Received 1 April 2017 is to preserve the finite element inherited structures in the updated model. Finite element
Received in revised form 21 August 2017 matrices are in general symmetric, positive definite (or semi-definite) and banded (tridiag-
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Railiblé Gnling onal, diagonal, penta-diagonal, etc.). Though a large number of papers have been published

in recent years on various aspects of solutions of this problem, papers dealing with structure
preservation almost do not exist. A novel optimization based approach that preserves the
symmetric tridiagonal structures of the stiffness and damping matrices is proposed in this
Finite element model updating paper. An analytical expression for the global minimum solution of the associated optimiza-
Symmetric tridiagonal matrix tion preblem along with the results of numerical experiments obtained by both the analytical
Kronecker product of bwo matrices expressions and by an appropriate numerical optimization algorithm are presented. The
results of numerical experiments support the validity of the proposed method.

© 2017 Elsevier Ltd. All rights reserved.

Keywords:
Quadratic matrix pencil

1. Introduction

Electrical oscillation, vibro-acoustics, signal processing, microelectronic mechanical systems, fluids mechanics and vibrat-
ing structures such as highways, bridges, buildings can be mathematically modeled by a system of differential equations of the
form:

2
M¥+C%+Kx(t)=n (1)
where M K and C € ™7,

Eq. (1) is usually obtained by discretization of a distributed parameter system using finite element techniques. The matri-
ces M. C and K are known as respectively, the mass, damping and stiffness matrices. In practice they are often very large and
sparse and they have some special structures: M is symmetric positive definite and C and K are symmetric tridiagonal.

The dynamics of the second order system (1) are governed by the eigenvalues and eigenvectors of the quadratic matrix
pencil P(7) = ;2M - ;C + K which are related to the natural frequencies and mode shapes of the quadratic model (see [10]). A
good survey of the quadratic eigenvalue problem can be found in the [8,18].

Very often an analytical model does not agree well with the model from a real life application. Thus, a vibration engineer
needs to update an analytical model of the form (1) using a set of small number of eigenvalues and eigenvectors measured
form a real life structure in such a way that

* Corresponding author.
E-mail addresses: sumanrakshit1991@gmail.com (5. Rakshit), srkhare@marths.iitkgp.ermnetin (SR Khare), profbiswa@yaheo.com (B.N. Datta).
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Abstract

In this paper, symmetric sparse quadratic model updating problem (SSQMUP) is considered
from the perspective of an inverse eigenvalue problem. This problem attempts to update
the analytical model (stiffness and damping matrices), so that it agrees with the measured
eigendata and preserves the symmeltric and sparsity structure of the original model. In this
paper, a nccessary and sufficient condition for the existence of solution of SSQMUP is
derived. In addition, we present the expressions of the class of all solutions to this problem
explicitly. Moreover, we proposed an optimization-based approach to find the solution of
this problem which is nearest to the analytical model. Validity of the our proposed method
is illustrated with results on numerical experiments on a spring mass problem.

Keywords Symmetric sparse matrix - Quadratic model - Inverse eigenvalue problem -
Model updating problem

Mathematics Subject Classification 15A22 - 15A18 - 65F18

1 Introduction

Quadratic model arises frequently in the engineering application areas such as bridges, elec-
trical oscillation, automobiles, fluid dynamics, aerospace engineering, signal processing,
etc. It is well known that the models of these real-life structures lead to a quadratic matrix
polynomial of the form:

P(L) =AM +1C + K, (1)
where M € R"*" is the mass matrix, K € R"*" js the stiffness matrix, and C € R is the
damping matrix.

Very often, the matrices M, C, and K are large and sparse, but have some special struc-
tures. In general, these matrices M, C, and K are symmetric which come from the inherent
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Abstract

This article presents a two-echelon supply chain model for deteriorating items, consisting of a single manufacturer and
a single retailer, where the customer's demand to the retailer depends on advertisement and the displayed stock level of
the retailer. Due to the imperfect production system, the manufacturer produces a certain quantity of defective items with
the perfect products. The manufacturer inspects all the products immediately after production and sells the ideal quality
items to the retailer. To entice the retailer to purchase more products, the manufacturer offers the retailer a trade-credit
policy so that the retailer can get a chance to settle his account before the payment for the products. We have developed
a cost function of this model. Numerical examples have been presented to clarify the applicability of this model and the
sensitivity analysis with respect to different parameters involved with the model has been performed to study the effect
of the parameter change on the decision variables.

Keywords: Supply chain; Deterioration; Imperfect production; Advertisement; Stock dependent demand, Trade-credit.
1. Introduction

A common phenomenon, observed in almost any manufacturing organization is the imperfect production system. As a
natural consequence, as production is proceeded in the factory, we find out that a portion of items produced is of imperfect
quality. So, researchers in this era focus their attention on developing supply chain models with the imperfect production
system. Chiu, Gong, and Wee (2004) presented an inventory model with imperfect production, where they assumed that
the imperfect items produced are of two main categories, i.e. repairable and non-repairable. The repairable defective
items are reworked after the termination of the regular production. Panda, Kar, Maity, and Maiti (2008) derived an
imperfect production inventory model under budget and shortage constraints. Sana (2010) developed a production lot-
size model by assuming that the production system may shift to an out-of-control state at any random time and produce
a certain portion of defective products. Furthermore, Manna, Dey, andMondal (2014) presented a three-echelon supply
chain model consisting of a single supplier, a single manufacturer, and a single retailer. In this model, they considered
the product reliability and the change of the defective items. Khalilpourazari and Pasandideh (2016) developed a multi-
product economic production quantity model in an imperfect production system, where the non-conforming products
produce at a random rate. In this model, they aimed to minimize the total inventory costs as well as the total warehouse
space to keep the products. Khalilpourazari and Pasandideh (2018) also presented a multi-objective economic order
quantity model, where the supply batches are inspected immediately after receiving the products and the total batch is
rejected if it is found that the products are below standard. In the same year, Khalilpourazari, Pasandideh, and
Ghodratnama (2018) studied another model which considers the defective products. They used two metaheuristic
algorithms, namely Whale Optimization and Water Cycle Algorithms to solve the model.

The main objective of any business is to increase the number of customers and expand itself as the only way to gain
profit is the selling of the products. To fulfil this aim, the supply chain players offer various policies to their customers

Corresponding author email address: sahasujata@outlook.com
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Abstract. This article presents a two-echelon supply chain model consisting of
a single manufacturer and a single retailer. Here, the manufacturer’s production
system is imperfect and produces a certain proportion of defective products with
the perfect products. The manufacturer starts reworking the defective products
at the end of the main production. It is assumed that the customer’s demand to
the retailer is stochastic in nature and the retailer’s demand to the manufacturer
depends on the customer’s demand for the product to the retailer. Finally, we have
derived a cost function of the system. Numerical examples have been presented
to clarify the applicability of the proposed model and sensitivity analysis has
been presented to study the effect of the change of the parameters on the optimal
decision variables.

Keywords: Supply chain - Imperfect production - Stochastic demand - Rework

1 Introduction

The customers’ demand for any product is the most crucial factor in any inventory man-
agement system. When reviewing the past literature, we observe that many inventory
models have been formulated assuming the demand as constant [1, 2]. But, in the day to
day dealing it is noticed that the demand for any physical goods hardly remains constant,
we cannot estimate the demand pattern for any product in prior. To deal with such situa-
tion researchers developed supply chain models considering the demand as stochastic in
nature. Mateen, Chatterjee and Mitra [3] presented a single vendor and multiple retailer
vendor-managed model considering the customers demand as stochastic. Govindan [4]
considers time-dependent stochastic demand while developing inventory model. In this
model, they compared the performance of the traditional inventory system with the ven-
dor managed inventory system and showed the difference between this two models.
© Springer Nature Switzerland AG 2020
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Abstract. This article presents a three—echelon supply chain model consisting of a supplier, manufac-
turer, and a retailer, considering the return contract between the manufacturer and the retailer. Here,
the manufacturer has two adjacent production units — the main production unit and a refurbishment
unit. The main production unit of the manufacturer is imperfect, which produces an admixture of
perfect and defective items. He inspects all the products immediately after production and sells good
quality items to the retailer. The retailer receives a proportion of faulty products from him due to
his erroneous inspection process, which he returns after inspection. The manufacturer sends all the
defective products received from the retailer and the main production unit to the refurbishment unit for
reworking. Morcover, the learning effect of the employees on the production cost is considered. Under
these circumstances, the cost functions of each of the supply chain players have been derived. Finally,
the applicability of the proposed model has been shown using a numerical example. The sensitivity
analysis has been presented to study the effect of the parameters on the optimum decision variables.

Keywords: imperfect production, inspection error, learning effect, refurbishment, return policy, three—
echelon
Received: October 10, 2019; accepted: June 14, 2020; available online: July 07, 2020

DOI: 10.17535/crorr.2020.0005

1. Introduction

In practice, almost every production system faces some inherent problems associated with the
production system such as machinery fault, defective raw materials, lethargy of the production
system for continuous work etc. As a natural consequence, when production is going on in the
factory, it is seen that some quantity of items produced is of imperfect quality. Therefore, re-
searchers in this era have considered the effect of imperfect production while developing supply
chain production inventory models. [1] was among the first study, which considered the im-
perfect production while developing their model. In this model, they assumed that the system
deteriorates in the production runtime when it produces a certain percentage of defective prod-
ucts with the good quality products. They showed that the optimum production cycle in this
model is shorter than that of the traditional economic production quantity model. [7] extended
the economic production lot size model considering that the performance of the production
process deteriorates significantly with the increase in the production rate. In the later time,
this model was extended by [14], incorporating the idea that the production system is in the
in-control state at the beginning of the production process, where it produces all the perfect
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ABSTRACT

This paper aims to frame a two-player supply chain model with a production system's reliability
influenced products’ defection rate. Upon generating and inspecting the products, the producer
reworks the defectives and sells the perfect and reworked items to a retailer providing him free
products’ delivery. The retailer stores both types of commodities in the respective showrooms of finite
capacities and keeps the excess conforming products in a leased warehouse. Eventually, the
formulation of these two partners' profit functions performed, and a numerical illustration
demonstrates this model's applicability.  Results shows, hiring a storehouse is profitable for the
retailer and the deterioration of the production system’s reliability impacts adversely on the
manufacturer's profit.

KEYWORDS: Supply chain; Inventory; Two-echelon; Imperfect production; Stochastic demand;

Reliability; Warehouse; Pricing.

1. Introduction
Today's competitive marketing environment

compelled  businesses or  manufacturing
organizations to find out strategies for the better
management of issues related to adequate
production rate, warehouse limitations, smooth
customer service, and so forth. In this regard,
supply chain management (SCM) provides an
integrated way to handle all such issues,
becoming an area of interest of many researchers,
as well as practitioners.[1]-[9].

Practically, most production systems yield a
fraction of defective products in the production
period, harming the profitability of the
manufacturer. Considering this issue, a recent
study [10] regarded an investment for the
improvement of the generating system's
condition, aiming to lessen the number of
defectives. Again, Manna et. al. [11] assumed the
production system can shifts to a non-controllable
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state at any production point, generating a
proportion of faulty outputs. An SCM [12]
considered the regeneration of the returned and
the defective products, intending to make them
perfect. Another study [13] assumed that when
the system transfers to an uncontrolled state, the
production system’s reliability can be enhanced
using some standby elements the production
system mostly depends on.

To reduce the imperfect production induced loss,
manufacturers are noticed to rework the defective
products to make these usable. In a study,
Taleizadeh et al. [14] showed a decrease in the
supply chain system's cost when the faulty
outputs are reworked than scraping the defectives
or selling these at a reduced price. A closed-loop
SCM [15] considered rework of used products,
including those with manufacturing defects,
aiming to reduce environmental pollution. Again,
another study [16] assumed two different
strategies, the first of which uses the main
production system for reworking the defectives
and the second one employs a new reworking
unit for the same purpose. Moreover, Khanna et
al. [17] found the rework of most faulty items
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Abstract

Objective The COVID-19 pandemic is currently ongoing. Presently, due to the unavailability of a definitive
vaccine to decrease its acquiring, it’s essential to understand its transmissibility in the community by
undetected cases to control its transmission. This study aims to study this context using mathematical
modelling.

Methods A COVID-19 transmission model was framed that estimated the basic reproduction number Ry
(a measurement of disease risk) using the next-generation method. It explored the contribution of exposed
and infected (detected and undetected) individuals, and environmental pathogen to the overall risk of
infection spreading, utilizing the publicly reported data of this infection in Maharashtra between March 22,
2020, and May 4, 2020. A sensitivity analysis was performed to study the effect of a rising number of
undetected cases to Ry.

Results The estimated basic reproduction number is Ry = 4.63, which increases rapidly with the rise in
the undetected COVID-19 cases. Although the exposed individuals made the largest contribution to
infection transmission (R; = 2.42), the contaminated environment also played a significant role.
Conclusions It is crucial to identify the individuals exposed and infected to COVID-19 disease and
isolate them to control its transmission. The awareness of the role of fomites in infection transmission is also
important in this regard.

Keywords Mathematical model - Coronavirus - Pandemics - Disease transmission - infectious -
Basic reproduction number - Infectious disease outbreaks - India

1 Introduction

World Health Organization (WHO) declared the ongoing coronavirus disease 2019 (COVID-19) epidemic
as a Global Public Health Emergency of International Concern on January 30, 2020 [1]. COVID-19 started
from China in December 2019 [2, 3], which is caused by Severe Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2), an enveloped single-stranded RNA virus of zoonotic origin [1, 3].
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Abstract

3NF can reduce redundancies and anomalies from a relational database as far as possible

while still observing lossless join and even dependency preservation properties. Obviously in

spite of existence of higher order normal forms in theory, normalization into 3NF is widely
viewed as necessary and sufficient for practical applications. Accordingly efficient determination

of 3NF is a prerequisite for good database design. In this article the 3NF interpretation is strived

to be reduced, yielding some more efficient 3NF determination techniques. One of the resulting

interpretations is theoretically an optimal. Some prospective implications of the proposed

interpretations are also discussed.
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Optimal interpretation.
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Abstract— Defect prediction for a software system is a technique that is used extensively nowadays to predict defects from
historical database. But only a good data mining model is not enough to extract defect from software bug record. Intelligent
agents are helpful in this case by making the decision process easier at some point. This paper describes frame work to generate
software defect from the historical database and also propose one algorithm that is used find policy to forecast software defects

efficiently than the current methods.
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I. INTRODUCTION

The main intend of software development process is to build
high-quality software carefully. Getting a good quality
software is the need of the hour. For this reason I need to
reduce cost and improving the overall working of the testing
process . Hence measuring software defects at early stage is
extremely important. So if I guess early defects of software ,
then it will be helpful in increasing the software quality by
minimizing the errors during the maintenance phases. Hence
our aim should be to find an efficient method that can be
achieved from getting knowledge from the previous mistake
and making a newer and more correct system . In today’s
world various data sets are accessible which can be used in
order to get clues regarding possible defects that may remain

in the software system.

From early days data mining techniques are applied in
constructing software fault prediction for improving the
software quality. But that is not enough in some decision
making process and hence the concept of intelligent agent
comes in this regard which helps the mining algorithm in
finding the right decision while splitting the data into training
and test data. Also I need to identify high risk modules
(having high number of faults) at the earliest which can be
helpful in quality enhancement effort.

II. SOFTWARE DEFECT PREDICTION

A software defect [5] is a mistake or fault that team always
want to produce a quality software with minimum defects.
To increase the software quality, high risk components from
the software project should be removed as soon as possible.

©2019, 1ICSE All Rights Reserved

Software defects always incur cost in terms of quality and
time. To identify and rectify defects is important in a
software system which may create a wrong or unpredicted
result, or prevent the software from getting a good quality . It
is not possible to eliminate each and every defect in one

software but it can be minimized and their adverse effects
can be reduced.

By defect predictor, I mean, a technique that guides testing
activities in software development lifecycle. According to
Brooks[6], testing phase accounts for half of the total effort.
Harold and Tahat[2] also at one with the view of Brooks.
Hence the duty is mainly on the tester and they have to find
where the defects might exist before they start testing.

It will help them to assign their limited resources in an
effective way. One of the key use of the defect predictor is to
create an order which is to be verified and validated by a
team of experts. Defect predictors are also useful in finding
defects efficiently in lesser amount of time. This process is
very helpful, because it gives prior warning of what modules
need modification, and giving them ample time to finish the

rework prior to schedule.

I11. ISSUES WITH THE EARLIER WORK

As per the current research all previously software prediction
model can be useful if enough amounts of data is available to
feed the model. Here for the lack of good data mining model,
taking out of defects from large software bug repository is a
very tiresome process and the desired result is not always
possible.  Existing prediction models[3] that are created
previously using sampling and training dataset fails to give
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