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Abstract. The objective of this manuscript is to enquire for the solvability of a specific type of non-linear
quadratic integral equations via the interesting notion of measure of non-compactness. Firstly, we inquire
into couple of exciting fixed point theorems involving a measure of non-compactness in the setting of a
Banach space. Subsequently, bringing into play a suitable measure of non-compactness and the acquired
results, we discuss the existence of solutions to the aforementioned kind of non-linear quadratic integral
equations.

1. Introduction

The study on integral equations has drawn a huge amount of attention from the enthusiasts as it plays
a decisive role in spelling out plenty of events and problems of real world. Utilizing several theories of
functional analysis, topology and fixed point theory as the tools, the subject is growing fast with applications
in applied mathematics, physics, engineering, economics, biological sciences and many other branches
of science [1, 10, 15, 18, 27, 30]. Another crucial aspect of the study is the investigation of solvability
conditions to integral equations as a whole, fixed point theory is one of the most vital and easiest of
them. Mathematicians have explored a number of fixed point theorems and common fixed point theorems
[3, 5, 19, 23, 28] to guarantee the existence of a solution or more to a certain type of integral equations. In the
existing literature, there are a number of articles which deal with such scenarios via some suitable results
from fixed point theory involving control functions while some others make use of findings in fixed point
theory via measure of non-compactness. However, it is exciting to note that both of these approaches firstly
enquire for existence of solutions and then look for solutions, and also are quite easy to handle.

In his research article, Kuratowski [22] put forward the concept of a measure of non-compactness (in
short, MNC) and this gave a new wing to the research in this direction. Afterwards, Darbo [16] employed
this concept and obtained the fixed points of α-set contractions defined on a closed, bounded and convex
subset of a Banach space. This result extends and generalizes the Schauder fixed point theorem remarkably,
and is often brought into play as an essential tool to inspect the existence of a solution to a number of classes

2020 Mathematics Subject Classification. Primary 47H10; Secondary 54H25
Keywords. Measure of non-compactness, quadratic integral equations, Darbo fixed point theorem, Mizoguchi-Takahashi functions,

Banach spaces.
Received: 16 December 2020; Accepted: 02 August 2021
Communicated by Vladimir Rakočević
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Abstract. In this article, we deal with some interesting variants of asymptotic contrac-
tions, namely Reich type and Chatterjea type weak asymptotic contractions defined on the
usual metric spaces. We derive a couple of fixed point results concerning such contractions.
Moreover, we look over the existence of solutions to a fourth-order two-point boundary value
problem which is a particular type of cantilever beam problems. Furthermore, we construct
numerical examples to justify our obtained results.

1. Introduction and preliminaries

The fixed point theory based on asymptotic contractions revolves about the assump-
tions on the iterations of the corresponding mapping. In fact, the notion of asymptotic
contractions was originally proposed in connection with one of the initial extensions
of Banach contraction principle due to Caccioppoli [5]. It states that for a self-map f
defined on a complete metric space X, the Picard iteration converges to the unique
fixed point of f , given that for each n ≥ 1, there is a non-negative constant cn such
that d(fn(x), fn(y)) ≤ cnd(x, y), holds for all x, y ∈ X, satisfying

∑∞
n=1 cn < ∞.

Now we recollect the definition of an asymptotic contraction due to Kirk [10],
which constitutes a wider collection of mappings than the class of aforementioned
mappings.

Definition 1.1. Let φ : R+ → R+ be any contractive gauge function such that φ
is continuous and φ(s) < s for s > 0. Let Φ be the collection of all such contractive
gauge functions φ. A self-map f defined on a metric space (X, d) is said to be an
asymptotic contraction if for all n ∈ N, d(fn(x), fn(y)) ≤ φn(d(x, y)) holds for all
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Abstract. In this article, we introduce the notions of F -contractions and Hardy-Rogers type F -

contractions via w-distances in the backdrop of an orthogonal metric space. After this, we prove

some fixed point results concerning the said kind of contractions by taking a weaker version of
completeness of the underlying space instead of completeness. Further, we employ the results to

obtain some existence and uniqueness criteria of the solution(s) to a certain type of second order

initial value and boundary value problems. Along with these, we illustrate some numerical examples
to interpret our achieved fixed point results.
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1. Technical preliminaries

The metric fixed point theory has inspired many researchers since the emergence of
Banach Contraction Principle in 1922. Therefore, many interesting works are there
in existing literature involving various types of contractive conditions and abstract
spaces, see [2, 3, 4, 5, 7, 8, 10, 12, 18]. Of late, a very novel generalization of the
above-mentioned principle is proposed by Gordji et al. [9]. They firstly came up
with the notion of an orthogonal set and further, obtained the extension of Banach
fixed point result for such kind of sets. We here put down the formal definition of an
orthogonal set.
Definition 2.1. Suppose that X is a non-empty set and ⊥ is a binary relation on
X. If there exists x0 ∈ X such that

(∀y ∈ X)x0 ⊥ y ∨ (∀y ∈ X)y ⊥ x0,
713
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Chandrima Ds 
Do not some by honour mean good nature and humanity, which weak minds call virtue? How then! Must we deny it to the great, the brave, the noble, to the sackers of towns, the plunderers of provinces, and the conquerors of kingdoms? Were not these men of honour? And they scorn those pitiful qualities I have mentioned Again, some few (or I am mistaken) include the idea of honesty in 

their honour. And shall we then say that no man who withholds 
from another what law- or justice perhaps, calls his own--or who 
greatly and boldly deprives him of such property, is a man of 
honour? Heaven forbid I should say so in this, or, indeed, in any 
other good company! 

Henry Fielding, Jonathan Wild he Great 

Pohetohee: Honour, and honesty, are not those distinguish'd? 
Morano: As incapacities and follies. How ignorant are these Indians! 
But indeed I think honour is of some use; it serves to swear upon. 

John Gay, Polly 

Henry Fielding's knowledge of the Classical language simplies that he 
would most certainly have been aware of the etymological 

connection 

between the words "Honour" and "Honesty". However, as the narrator/ 

common human fallacy to associate "greatness "with "goodness", or 

"honour" with "honesty", for that matter. The relationship between these 

Chandrima Das 

biographer of Jonathan Wild's carthly exploits wryly mentions, 
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Abstract. Motivated by the exciting notion of modular metric spaces, in this manuscript, we positively
answer an open question posed by Mitrović et al. [Ital. J. Pure Appl. Math., 41 (2019), 679-690] on the
existence of fixed points of Hardy-Rogers contractions. Moreover, in the said setting, we conceive the
common fixed point theorem of Jungck. As consequences of our findings, we deduce a few fixed point and
common fixed point results which authenticate the novelty of the obtained theories. Finally, we construct
numerical examples to validate our study.

1. Introduction

The fascinating and intensive development on the study of modulars on various linear spaces is due to
Nakano [26, 27] and some of his fellow mathematicians from his school. As the modular type hypotheses
involved in the theories can be comfortably verified than that of their norm or metric counterparts, such
assumptions arise quite naturally in the study of integral equations, approximation theories, the electrorhe-
ological fluids, economics and in many other courses. Therefore in recent times, the notion of modulars
and modular spaces are thoroughly investigated, particularly in a variety of Orlicz spaces which has a huge
applicability in diversified fields [19, 20, 24, 25, 28, 29].

In recent past, Chistyakov [11, 12] coined the idea of a new kind of modular which is not too restrictive
and is also consistent with the classical concept of it. Further, this construction of a novel modular notion
is more functional in complying with the questions of description of multi-valued superposition operators.
One of the major motivation at the back of this newly defined modular by Chistyakov is the physical
interpretation of it. Precisely, while a metric defined on a non-empty set stands for the finite distances
between any two points of the set, a modular on a set associates a non-negative, at times infinite valued,
field of velocities with the elements. Informally, one can correspond an average velocity ωλ(x, y) to any
arbitrary time λ > 0 so that it takes λ time to travel the distance between points x, y ∈ X. In the wake of
such modification by Chistyakov, plenty of impressive and compelling results are done in the setting of
modular metric spaces [2, 3, 5, 6, 9, 15, 21, 23].
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Abstract
The article problematises dominant discourses on ‘indigeneity’ (within the context of India) through an 
analysis of the novel The Mysterious Ailment of Rupi Baskey (2014) written by Hansda Sowvendra Shekhar 
(1983—). Those discourses are predicated on colonial and neocolonial ethnic stereotypes: at times ‘the 
indigenous’ denotes a reluctant subject of the nation-state, a primitive mindlessly opposing the
‘modernising’ corporate projects; at times, it constitutes a pristine innocence, an antithesis of the 
‘corrupting’ urban life. Santhals, among various other indigenous communities in India, have been a victim 
of such reductivism. The article argues that Hansda’s novel offers a nuanced depiction of a Santhal 
community in India which is fraught with internal conflicts as well as external threats undercutting the 
grand narrative in which the adivasi is a cultural imaginary, either an embodiment of atavism and wildness 
to be curbed or vulnerable artefacts to be preserved. The tale of Rupi appears to be a critical departure from 
the monolithic images of adivasis as it blends the magical with the real.

Keywords: indigeneity, Santhal, adivasi, tribe, magical realism, subaltern, Hansda Sowvendra Shekhar.

Introduction

The ontology of adivasis or indigenes is a fault line in the Indian nation-state’s narrative of 
teleological progress. Definitions and representations of the so-called indigenous people are
fraught with semantic ambiguity and power politics. Sometimes ‘the indigenous’ denotes a 
recalcitrant subject of nation-state mindlessly opposing the ‘modernising’ corporate projects; 
sometimes it constitutes a prehistoric innocence, diametrically opposed to the ‘corrupting’ urban 
life. From the colonial era, or even before that, the large heterogeneous communities, who are 
presently clubbed together in India as ‘Scheduled Tribes’, have been suffering from 
essentialisation and reductivism. They have been tagged as animist ‘tribes’ (as opposed to Hindu 
‘castes’) naturally prone to criminality and bestiality, on the one hand. On the other hand, they 
have been championed as an embodiment of autochthony and innocence. Neither colonial nor 
nationalist epistemological attempts seem capable of addressing the actual ontological crises of 
the so-called indigenous population. The more recent transnational interest in the rights of 
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Abstract
Reactive oxygen species (ROS) plays an important role in senescence, which was studied for cotyledon senescence in mung 
bean (Vigna radiata) seeds following germination in the present work. Morphology and chlorophyll content analysis revealed 
that cotyledons undergo a short developmental stage followed by senescence when attached with axis while detachment 
prolonged such developmental changes and delayed senescence. Histolocalization and spectrophotometric analysis of ROS 
revealed a positive correlation between the total chlorophyll content and extracellular superoxide (O2

•−) level that accu-
mulated around chlorophyllous regions, whereas hydrogen peroxide (H2O2) was mainly localized in the peripheral cells, 
wherefrom storage mobilization started for both intact and isolated cotyledons. Among the antioxidant enzymes, catalase 
(CAT, EC 1.11.1.6) and ascorbate peroxidase (APX, EC 1.11.1.11) activity declines when peroxidase (POX, EC 1.11.1.7) 
and superoxide dismutase (SOD, EC 1.15.1.1) activity was maintained during cotyledon senescence. POX activity, which 
was mainly localized in the cell wall, showed a positive correlation with total chlorophyll content for both intact and isolated 
cotyledons, whereas CAT activity showed positive and negative correlation with total chlorophyll content for intact and 
isolated cotyledons, respectively. On the other hand, a clear negative correlation was shown by APX activity of both intact 
and isolated cotyledons, whereas a highly positive correlation was established for SOD activity with total chlorophyll con-
tent of intact cotyledons only. Possible association of O2

•− with cotyledon development and H2O2 with storage mobilization 
followed by senescence has been proposed.

Keywords  Antioxidant enzymes · Chlorophyll · Cotyledon senescence · Hydrogen peroxide · Mung bean · Superoxide

Introduction

Reactive oxygen species (ROS) are partially reduced or acti-
vated derivatives of oxygen, highly reactive, and toxic and 
can be generated by the direct transfer of excitation energy 
from chlorophyll to produce singlet oxygen or by oxygen 
reduction in the Mehler reaction (Meloni et al. 2003). ROS 
are also the byproducts of various cellular redox processes. 
These are mainly responsible for the development of symp-
toms of oxidative damages when ROS production exceeds 

the capacity of the cellular ROS scavenging machinery 
(Schopfer et al. 2001). Evidence suggests that superoxide 
(O2

•−) and hydrogen peroxide (H2O2) can also act as com-
ponents for the signaling circuit of programmed cell death 
in plants (Jabs 1999).

Senescence, a well-regulated developmental process, 
plays an important role in recycling of cell nutrients and 
metabolites. It is almost universally accepted that ROS are 
actively involved in inducing senescence-associated degra-
dative processes. In the case of leaf senescence, the reaction 
centers of photosystem I and II of chloroplast thylakoids are 
the major generation site of ROS (Foyer and Noctor 2003; 
Asada 2006; Waszczak et al. 2018) that may be involved in 
the dismantling of chloroplasts. Cotyledons are the storage 
organs of most dicotyledonous seeds and undergo senes-
cence at the end of functional life. However, developmental 
changes that occur in the cotyledons of epigeously germinat-
ing seeds, for example, seeds of legumes (like mung bean 
seeds used in the present study) are very complex, starting 
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