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1 | INTRODUCTIOI.

| Vedika Gupta®& |

Mamta Mittal® &

Abstract

Understanding and comprehending humans' views, beliefs, attitudes, or
opinions toward a particular entity is sentiment analysis (SA). Advancements
in e-commerce platforms has led to an abundance of the real-time an_d free
forms of opinions floating on social media platforms. This real-world data are
imprecise and vague hence fuzzy logic is required to deal with such subjective
data. Since opinions can be fuzzy in nature and definitions of opinion words
can be elucidated differently; fuzzy logic has witnessed itself as an effective
method to capture the expression of opinions. The study presents an elaborate
review of the around 170 published research works for SA using fuzzy logic.
The primary emphasis is focused on text- based SA, audio-based SA, and fuswn
of text-audio features-based SA. This artlcle discusses the various. novel ways
of classifying fuzzy logic-based SA research articles, which have not been
accomplished by any other review article till date. The article puts: forward the
importance of SA tasks and identifies how fuzzy logic adds to this importance.
Finally, the article outlines a taxonomy for sentiment classification based on
the technique-supervised and unsupervised in the SA models and c_o_mpréhen—
sively reviews the SA approaches specific to their task. Prominently, this study
highlights the suitability of fuzzy-based SA approaches into five dlfferent
classes vis-a-vis (a) Sentiment Cognition from Words using fuzzy loglc,
(b) Sentiment Cognition from Phrases using fuzzy logic, (c) Fuzzy-rule based
SA, (d) Neuro-fuzzy network-based SA, and (e) Fuzzy Emotion Recognition.

This article is categorized under:
Algorithmic Development > Text Mining
Fundamental Concepts of Data and Knowledge > Motivation and Emer-

o i e
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gence of Datla Mining
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The advancement and intervention of digital technologies in human life have made it difficult to imagine life without
Internet. Also, the Internet today has extended its reach to far-flung areas with improved connectivity. Any person with
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THE THIRD HERMITIAN-TOEPLITZ AND HANKEL
DETERMINANTS FOR PARABCLIC STARLIKE FUNCTIONS

ROSIHAN M. ALL SUSHIL KUMAR, AND VAITHIYANATHAN RAVICHANDRAN

In memoriam QMH Professor M. Ataharul Islam

ABSTRACT. A normalized analytic function f is parabolic starlike if w(z)
= zf'(2)/ f(z) maps the unit disk into the parabolic region {w : Rew >
|w — 1]}. Sharp estimates on the third Hermitian-Toeplitz determinant
are obtained for parabolic starlike functions. In addition, upper bounds
on the third Hankel determinants are also determined.

1. Introduction and main theorems

Let A be the class consisting of normalized analytic functions f(z) = z +
3%, a,2" in the unit disk D = {z € C: || < 1}. For two natural numbers

g and n, the ¢** Hankel determinant H,(n) associated with f is defined by
Hy(n) := det{anyivj-2}i; 1 <4,J < g, 4 = 1. Thus

| On [ Untg—1 |

| Gp+1 dnt+2 **° Untq
(1) Hq(n) = g . .

Ontg-1 On+tq ~*°  Oni2(g-—1)

Another determinant associated with the function f is the ¢*® Hermitian-
Toeplitz determinant given by T,(n) := [e;;], where ai; = anyj—i for j > 1
and a;; = @j; for j <. Thus

Qn Gn+1 o OGpg—-1
n+1 G, i Op4g—-2

Ty(n) =
{ypg-1 Oniq—2 Qn |

Received May 7, 2021; Revised May 17, 2022; Accepted January 26, 2023.
2020 Mathematics Subject Classification. Primary 30C45, 30C50.
Key words and phrases. D'arabolic starlike functions, uniformly convex functions, Ilankel

determinant. Hennitian-Toeplitz detenuinang, sl
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HERMITIAN-TOEPLITZ AND HANKEL DETERMINANTS FOR
STARLIKE FUNCTIONS ASSOCIATED WITH A RATIONAL
FUNCTION

H. M. SRIVASTAVA*, SUSHIL. KUMAR, VIRENDRA KUMAR, AND NAK EUN CHO!

ARSTRACT. The main object of this article is to compute the best possible upper
and the best possible lower estimates for the Hermitian-Toeplitz determinant of
the third order for a class of starlike functions associated with a cardioid shaped
region in the right half-planc. In addition, the upper bounds on the third and
the fourth Ilankel determinants are also determined. Relevant connections of the
results, which are derived in this article. with those in earlier works, as well as
some recent g-analytic developments on the subject and the recent aitempts to
analogous usages of the so-called (p, g)-calenlus with a redundant parameter p
are briefly pointed out.

1. INTRODUCTION

The Taylor-Maclaurin coeflicient estimates of normalized analytic and univalent
functions in the open unit disk give many useful information regarding the geo-
metric properties of the functions studied. In 1916, Bieberbach [4] determined the
best possible estimate on the second Taylor-Maclaurin coefficient for normalized
univalent functions, which led naturally to various growth, distortion and covering
theorems.

Hankel and Toeplitz matrices and the associated determinants are important ob-
jects in several branches of mathematics, especially in operator theory, matrix mea-
sure, matrix polynomial, signal processing, time series analysis, integral equations
as well as univalent function theory. Hankel determinants contain constant entries
along the reverse diagonal and Toeplitz determinants contain constant entries along
the diagonal.

Let A be the class of normalized analytic functions:

oc
f(z) =z+ Z (?,"‘Zn,
n=2

which are defined in the open unit disk given by
D:={z:€C and |z| < 1}.

2020 Mathematics Subject Classification. Primary 30C45; Secondary 30C50, 30C80.

Key words and phrases. Analytic functions, univelent functions, starlike functions, rational func-
tions, cardioid-shaped domain, Hankel and Hermitian-Toeplitz determinants, classical g-calculus
and its inconsequential variation, the (p, ¢)-calenlus.
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Pedestrini detection is erueial for crowd surveillance applications and cyber-physienl systems
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A Review of the Thermoelectric Generation for Technological up-
gradation for Enhancement of Acceptability as Alternate energy

source

Aarti Kane
Bharati Vidaypeeth's College of Engineering, New Delhi

Abstract- Energy conservation and clean
technology is the need of the hour to combat the
problem of energy deficit, global warming. Rise in
cnergy demands with depletion of resources, the
utilization of clean natural primary energics are
now focus areas gaining importance. Continuous
advancement in thermoelectric technology has
been reported as an alternative to energy sources.
Thermoelectric module has the capacity to
produce electric power if a temperature gradient
is maintained across ifs terminals.

This paper presents a comprehensive review on
thermoelectric technology, its advancements,
means and ways for its utilization as
Thermoelectric  Generator (TEG) as an
independent entity or hybridized with other
sources where heat is a waste/unutilized bi-
product. The review is partially focused for
utilization of thermoelectric module as TEG for
improving efficiency of system like waste heat
recovery in automobiles and Thermal/Gas power
plants, Methane based power plants, active heat
sinking in electronics and photovoltaic etc.

1. INTRODUCTION

Technological ~ development of thermoelectric
phenomenon were initiated in 1821 through Seebeck
effect which states that an electromotive force could
be produced by heating a junction between two
metals. If two metals a and b are joined together so as
to make a junction and if this junction is heated and
other junction is kept at some reference temperature
then the open circuit voltage AV is developed at this
reference junction i.e. cold junction.

Extension to Seebeck research, in 1834 Peltier,
discovered that the passage of an electric current
through a junction between two dissimilar conductors
in a certain direction produces a cooling effect.

A correlation between the Seebeck and Peltier
coefficients was experimentally proven by Thomson
and is known as Thomson effect. This effect co-
relates the heating or cooling in a single element

when current passes through it in the presence of a
temperature gradient.

Seebeck effect is based on thermal diffusion principle
which causes flow of charge carriers along
temperature gradient in conducting material and
generates  electrical potential in open circuit
condition,

Peltier effect theory indicates flow of energy in
different conductors and heat absorbed or evolved at
metal junction. Thermoelectric effect states that
thermal energy can be converted to electrical energy
or vice versa in conducting or semiconductor
material.

Rayleigh introduced application of thermoelectric
technology in electricity generation in 1885, in
continuation to this Atenkirch gave a more
meaningful and result oriented theory of
thermoelectric generation and refrigeration in 1911
[1]. The technology was developed slowly till 1930’s.
In the late 1930s interest in thermoelectricity
accompanied the development of synthetic
semiconductors that possessed Seebeck coefficients
in excess of 100 pV/K and in 1947 Telkes
constructed a generator that operated with an
efficiency of about 5% [2]. In 1949 Ioffe developed a
theory of semiconductor thermoelements and in 1954
Goldsmith and Douglas demonstrated the cooling
from ordinary ambient temperatures down to below
0°C[1]. Revolutionary developments first occurred in
the US space program, the thermoelectric generators
have been used by National Aeronautics and Space
Administration (NASA) of USA to provide electrical
power for spacecraft since 1961[2]. Due to
awareness of green house effect due to the depletion
of the ozone layer, a general public interest in
environmentally  friendly energy sources s
developed. Thermoelectric generation as a potential
source received importance due to environmental
friendly operation, and large-scale electrical power
generation using waste heat later in late 80’s.
Thermoelectric technology finds its application in
cooling electronic circuits [4].

2. THERMOELECTRIC DEVICES
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