T TRiler Rrafees

(A fraiterery aitfPrm 2009 . 26 % sl il v feefvenem)

@F, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Department

: Mathematics

Academic Year : 2023-24

Sr. No.

Programme
Code

Name of the Programme

01.

309

M.Sc. (Project Phase-II)

2

fvmmeae
Head
At v
Department of Mathematics
uRile Rt

Guru Ghasidas Vishwavidyalaya,
(8.1.) 495009, WRa
Bilaspur (C.G.), 495009, India




TH gaRiE Reaféeme

(o e R 2000 7 25 % iy i B Pefaren)

orl, Rerg - 495009 (B.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities dct 2009 Ne. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

A PROJECT ON
ZORN’S LEMMA AND SOME APPLICATIONS

Submitted in a final fulfilment of the requirements for the degree of

M.Sc. in Mathematics

SUBMITTED BY

MANTHAN KUMAR SAHU
Roll No: 22075125

Under the supervision of

Dr. DHANANJAY GOPAL
Associate Professor, Department of Mathematics

DEPARTMENT OF MATHEMATICS
GURU GHASIDAS VISHWAVIDYALAYA BILASPUR
(C.G), INDIA



T aRiler Rrafemea

(o e R 2000 7 25 % iy i B Pefaren)

@F, R - 495009 (B1.)

Koni, Bilaspur - 495009 (C.G.)

Guru Ghasidas Vishwavidyalaya
(A Central University Fstablished by the Central Universities Act 2009 No. 25 of 2009)

GURU GHASIDAS VISHWAVIDYALAYA, Bilaspur (C.G)

(A Central university established by the Central Universities Act 2009 No. 25 Of 2009)

CERTIFICATE

This is to that the candidate MANTHAN KUMAR SAHU of the Academic
year 2023- 2024 is a bonafide student of the Department of Mathematics,

GURU GHASIDAS VISHWAVIDYALAYA (A Central University),
Keoni, Bilaspur (C.G). The project work entitled “ZORN’S LEMMA AND
SOME APPLICATIONS" is his original piece of work to the best of my
knowledge, a project for the award of a Post-graduation Degree in GGV Koni,

Bilaspur.

Date: 11.09.2024

Supﬁar

Dr. DHANANJAY GOPAL
(Associate Professor)
Department of Mathematics

2l

Prof. A.K. THAKUR

(Head of Dept.)
Department of Mathematics

%‘w‘ﬂ?ﬁa&q

e e e e s




T aRiler Rrafemea

(o e R 2000 7 25 % iy i B Pefaren)

oF, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities dct 2009 Ne. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

Contents

1 INTRODUCTION b

2 EQUIVALENCES AND CONTROVERSIES WITH ZORN'S
LEMMA 14
21 Intvodwetion ..o 11
22 Axiomof Choice ., .. ... 15
23 Zom'sLenuna ... 17

3 APPLICATIONS 25
3.1 APPLICATIONS TO GROUP THEORY  z s 2 s 56 2% 5 3 25
3.2 APPLICATION TO IDEALS . . .. . . . e 28
3.3 APPLICATIONS TO VECTOR SPACES . . .. ....... 32
34 APPLICATION TO CONNECTED COMPONENTS . . . . . 36

4 CONCLUSION 41

5 REFERENCES 42



A PROJECT REPORT
ON

MATHEMATICAL LOGIC: FORMALIZING
PROBLEMS USING LOGIC

Submitted in a partial fulfilment of the requirements for the

Degree of

MASTER OF SCIENCE IN MATHEMATICS

UNDER THE SUPERVISION OF SUBMITTED BY
MR. HAPKA SURENDRA DEVESH KUMAR
(ASSISTANT PROFESSOR) M.SC. IV SEMESTER

ROLL NO. 22075116
ENROLL.NO. GGV/22/05713

DEPARTMENT OF MATHEMASTICS
GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR (C.G.)



Certificate

This is to certify that the project entitled Mathematical Logic: Formalizing
Problems submitted by Devesh Kumar in the partial fulfillment for the
requirements for the award of Master of Science Degree in Mathematics at
the Department of Mathematics, Guru Ghasidas Vishwavidyalaya Bilaspur
(C.G.)is an authentic work carried out by him under my supervision and
guidance.

J

Date- 3~ 09 -2.02.4-

Su sor \
Mr. Hapka Surendra
(Assistant Professor)

Department of Mathematics

Gesgn™

Q

Dr. A. K. Thakur |
(Head of Depé‘rhﬁﬁ:i;%h"t)

Department o?ﬁg%rmaﬁé‘s

G’Jq"“""‘ﬂ‘,“é:;‘-«—( et
IR L ICA LU . 5 a
P as \"\-h‘r-l-‘l\“dya.‘a“ﬁy j




Abstract

In this project, our main aim to for

malize problems in terms of mathematical
logic. We use different method to

formulate mathematical logic form of
problems. In this project we hag studied about mathematical logic types of
mathematical operations (And,0r,Not). We have also studied about rules of

inference and quantifiers such as universal quantifiers and existential
quantifiers.

In this project we have formulated problems using simple statements.

We have also used first order logic and formulated different kind of
statements by first order logic.

We studied about model logic. In which we have found another types of
and “necessarily”. Also “not possible” also

known as impossible. We also formuled some problems using model logicin
which the word “possible” and “necessary” occurred.

statements such as “possible”
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ABSTRACT
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Degree for which submitted: M.Se.
Department: School of Comput
Project title: Mathematic
Group Defense

as

ational and Mathematic
al Modeling of Predator-p

al Sciences
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In this project we ha\“g reviewed Prey-Predator Lotka-Volterra model and study the dynam-
ics of a prey-predator interaction model th

. . at incorporates: (1) reduction of prey growth rate,
in the 'form of fegr effect, in presence of predator; and (2) group defense of prey, against
predation, by using the Monod-Haldane type functional response. Moreover. we interre-
late these two factors, through the pred

ator-taxis sensitivity, as the total time or energy
for foraging and defense is constant for prey. If the prey invests more time or energy for

group defense, then reproduction may decrease due to that investment. We provide detailed

mathematical results, including, basic dynamical properties, existence of positive equilibria,
asymptotic stability of all equilibria.

Key Words :

Fear effect, Group defense, Predator-prey system, Predator-taxis sensitivity.
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Basic Definitions

 Manifold

» Riemannian Manifold

* Non - flat Riemannian manifold
* Scalars

« Vector field

« Ricci curvature

« Conformly-flat manifold

¢ Pseudo manifold

* Generalized Quasi Einstein manifold

1. Introduction

2 . Preliminaries
e Theorem 2.1

¢ Theorem 2.2

3 . Existence Theorem P(GQE)n(n>2)
* Proposition 3.1

* Theorem 3.1

4 . Conformally flat P(GQE)n(n>3)

* Theorem 4.1

* Theorem 4.2

* Corollary 4.1
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ABSTRACT

The Stone-Coeoly Com

pactification AX of a diserelo space X g
fandamental conee

Pl in Lopology, providing n means Lo extend X 1o !
its largest compaey Hausdor(y space, where X s densely embedded,
This study exploves bl the fundamental properties of AN and its
potential homeomorphian, With B(BX\ X), the compactification of
the remainder space BX\ X, Leveraging the extremal
disconnectedness mherent in BN we demonstrale that AN and
B(BX\ X) are 110111(‘011101‘1)hi(x revealing o reeursive nature in the
compactification process.

The investigation delves ingo key aspeets of the Stone-Cech

compactification, including the universal property of 8.X, the

extension of continuous functions from X to X, and the

relationship between the topology of AX and X. Additional focus
s given to the interaction with ultraflters and the structure of the
remainder space X \ X, which plays a pivotal role in this

homeomorphism.
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ABSTRACT

In this dissertation, we estasblish a fixed

solution to Rhoades open problem regarding contractive mappings and Meir-
keeler approach that may be discontinuous at the fixed point. These known
solutions followed the first solution of Rhoades open problem by pant in 1999.

point theorem that offers a novel
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ABSTRACT

This project examines the raw data of the 120-year Olympic Games, from
1896 to 2016, and provides great insights about the Olympic Games, such as
their evolution over the course of 120 years in terms of the number of coun-
tries, participants, events, all-time top performers, physical attributes (such
as height and weight), athlete’s age, the trend of male/female participants,
host country, economic factors (such as GDP), population size, etc.
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ABSTRACT
The introduction of non-triangular metric sp
2020 opens up new possibilities for topologi

Unlike traditional megric Sp aces climinate the need for the triangle
inequality, presenting fregh sights into fixed point results. Aniruddha Desh-
mukh and Dhananjay Gopal[2] explore the topology of non-triangular metric
spaces by defining open sets In a natural way. Additionally, establish a fixed

point theorem for Suzuki—type Z-contractions in this new context, introducing
a novel property of mappings.

Savaliya, Jayesh and Gopal, Dh
Srivastava, Shailesh Kumar[?]

aces by Khojasteh and Khandani in

cal and fixed point theory research.
aces, these Sp

ananjay and Moreno, Juan Martinez and

address an open problem posed by Rhoades in
1988, which questions whether a contractive condition can ensure the existence

of a fixed point without the requirement of continuity at that point. Building
on the work of Bisht (2023), they provide a generalized result that offers a new

solution to this problem. The findings are validated through several examples,
further supporting the theoretical contributions of this work.
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ABSTRACT

Finding multiple zeros of po
ods. A major difficulty in the 5
neither guess is far from zerg p

nline : . '
o functions POse many difficy]ies for many of the iterative meth-

licati b
Pplication of iterative methoqs j the selection of initial guess such that

or the derjyative : . : :
ds would fail miscrably, Fj d.derlvat;yc 15 small in the vicinity of the required root, otherwise the
et Ay coms - Criterion for choosing initjal guess is quite cumbersome and

therefore, more effccn've globally convergent algorithms for multiple roots are still nceded. Therefore,
the aim of this pap.m: IS (0 present ap improveq optimal clusg of highcr-(;rdcr methods having quartic
convergence, permitting f (x) =0in the vicinity of the required root. The present approach of deriving
this optimal class is based on Wweight function approach. All the methods considered here are found to
be more effective and comparable ¢, the simj i i

. : l.ar robust methods availabjc in literature
In this project, we propose and analyze higher-order iterative methods for finding multiple roots of

ch as Newton’s method, often converge linearly or quadrat-

The proposed methods are based on modifications of existing root-finding algorithms, incorporating
multiplicity information to improve convergence rates. We derive the theoretical order of convergence
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ABSTRACT

Signal processing is ossential for effective noise cancellation, employing
techniques to enhance signal clarity by reducing unwanted noise. Key meth-
ods include adaptive filtering, which adjusts in real-time to counteract noise,
and spectral subtraction, which removes noise spectra from the signal. These
techniques are widely used in telecommunications, audio engineering, and
hearing aids, improving communication and audio quality. This abstract

highlights the core signal processing techniques and their impact on noise
reduction technologies.
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ABSTRACT

The present paper is to convert t}
ponential function, using fractiona]

This series is a particular cage of H-function given by Inayat Hus-
sain. The M-series ig 5 Powerful technique for solving the problems

in a variety of fields such ag ip Quantitative biology, scattering theory.
signal processing and Image processing etc

1€ M-series into M-series for ex-
calculus.
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ABSTRACT

This paper examines the diferentiation of hypergeometric functions, focusing
on the Gauss hypergeometric function 517 (4, b;¢; z) and its generalizations
pFe- We explore differentiation with respect to variables and parameters
using recurrence and transformation relations. The results provide essential

tools for understanding the behavior of hypergeometric functions and their
applications in various fields.
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ABSTRACT

This project aims to analyze the impact of COVID-19
in India using the covid-19 india.csv dataset. This
dataset includes information such as daily
confirmed cases, deaths, recoveries, and
vaccination rates, across Indian states and union
territories.
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NUMERICAL INTEGRATION BY USING
INTERPOLATION FORMULAS

Abstract

Numerical integration plays very important role in mathematics. In this research,
overviews on the most common Numerical integration methods, namely, trapezoidal
Simpson’sl/Vrule. Simpson’s 1/ 8rule and Weddle’s rule. Different procedures
compared and tried to evaluate the value of some definite integrals. A combined
approach of different integral rules has been proposed for a definite integral to get
more accurate value for all cases. This paper describes classical quadrature method

for the numerical solution by using polynomial with some interpolation formulas in
numerical integration.

Keywords: Numerical integration; Classical quadrature formula; Trapezoidal rule;
Simpson's 1/3 rule; Boole's rule; Weddle's rule.
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ABSTRACT

The main objective of the project is (o study an extended interpolative
Havdyv-Rogers type TF-contraction in complete metric spaces. We establish
several fixed point result for such mappings. TFurther we give an example
and application to verify our main resulls.
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Abstract

This researcl oot
SEALC Project investipatpa : "
Project investigates the Interplay between Ricei flow,

singularitice : :
g s, and the geometric properties of the manifold $2 » S' in

the ext e v
1¢ context of black hole conditiong, Ricci flow, introduced by Richard

S. Hamilt ther
ton and further developed by Grigori Perelman, serves as a

powerful tool in Riemannian geometry, allowing for the analysis of the

evolution of metrics on manifolds. Singularities in Ricci flow, partic-
ularly those arising in finite time, are crucial for understanding the

geometric and topological transformations that occur under this flow.

We focus on the manifold $2 x S, which exhibits unique curva-

ture characteristics that make it an interesting candidate for studying
black hole-like behavior. By examining the Ricci flow on this man-
ifold, we explore the conditions under which singularities form and
their implications for the geometric structure. Our analysis highlights
the relationship between curvature conditions and the manifestation
of black hole properties, providing insights into the nature of singular-
ities in this specific context.

Through a detailed exploration of both Type I and Type II singular-
ities, we aim to elucidate the local and global behaviors of the Ricci
flow on S2 x S!. This study not only contributes to the theoretical
understanding of Ricci flow and its singularities but also opens avenues
for future research into the geometric implications of these phenom-
ena in the areas of general relativity and cosmology. Ultimately, our
findings underscore the significance of Ricci flow as a bridge between
geometry and physics, particularly in the study of black holes and the

evolution of the universe

Keywords: Geometric Structures, Geometric Evolution, Ricci flow,

Ricci Solitons, Singularity, Black holes.
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Abstract

Derivative free iterative method for nonlincar systems is a class of numerical
algorithms used to find the roots of given system of nonlinear equations. The
approach of derivative free iterative methods involves iteratively approximating
the roots by the derivative free methods. The process is repeated until a
sufficiently accurate root is obtained. We studied a family of fourth order and

seventh order derivative free iterative methods. This family of derivative free

method is more efficient for large systems.
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ABSTRACT

Iterative methods through inverse interpolation ate a class of numerical algorithms
used to find the roots of a given function. The approach involves iteratively ap-
proximating the location of a root by interpolating between two known points ancd
computing the inverse of the resulting interpolated function at a given value. The
process is repeated until a sufficiently accurate root is obtained. Inverse interpo-
lation methods have several advantages over other numerical methods, including
their ability to converge rapidly and their ability to handle functions with multiple
roots. In this project, we provide an overview of iterative methods through inverse
interpolation.
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ABSTRACT

Fuzzy clustering is a form of unsupervised learning, which
allows for data points to belong to more than one cluster,
unlike traditional clustering methods. This technique
provides ﬂexibility and a more realistic model for complex
data sets, especially in areas where precise classifications are
difficult or where overlap between categories is natural.

The aim of this dissertation s to explore various fuzzy
clustering algorithms, such as Fuzzy C-Means (FCM),
Possibilistic Clustering, and others, focusing on their
theoretical ~ foundation and  practical applicability.
Additionally, this study will highlight the implementation
of these techniques in fields such as medical diagnosis,
image processing, pattern recognition, and market
segmentation. By evaluating the performance of fuzzy
clustering methods in real-world datasets, the dissertation
will assess their strengths, limitations, and areas for future

research.
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1 ABSTRACT

the lhcm.y of f}'{Z)’ Eroups. an extension of classical group theory where elements can belong to a
group _W'“] varying degrees of membership. By integrating fuzzy sct theory, fuzzy groups address
scenarios involving uncertainty, imprecision, and gradations of membership, which are common
in reul-worlq systems. Central concepts like f uzzy subgroups, fuzzy normal subgroups, and fuzzy
hon_mmorphlrsms are examined in detail. highlighting their role in extending the traditional alge-
braic propc_erlles of groups into the i uzzy domain.

A sigplﬁcant focus of the thesis is on the translation of fuzzy groups. This process involves
the mapping of fuzzy group clements and their associated membership functions between different
domains or contexts while preserving their group-theoretic properties. Translation of fuzzy groups
e““blf}‘ the application of fuzzy group theory across diverse fields, adapting it to specific problem
domains such as control systems, decision-making frameworks, and pattern recognition.

Applications of fuzzy groups and their translations are presented in various areas, including
artificial intelligence, robotics, image processing, and expert systems. These applications demon-
strate the utility of fuzzy groups in handling uncertainty, managing incomplete data, and improv-
ing decision-making processes in complex environments. The thesis also provides case studies
where fuzzy groups and their translations are used to model and analyze real-world problems,
emphasizing their importance in fields like neural networks, system modeling, and intelligent
control systems.

This research contributes to the growing body of knowledge on fuzzy group theory by formal-
izing the translation process and demonstrating its practical utility across several domains. It aims
to extend the theoretical foundation and present a flexible framework for the application of fuzzy
groups in environments where traditional binary group structures are insufficient.
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ABSTRACT

Integral equations are fundamental in various scientific and
engineering disciplines, providing cssential frameworks for
modeling complex phenomens, involving unknown functions
and their integrals, Thig study offers a comprehensive exami-
nation of integral cquations, with a focus on their theoretical
underpinnings, solution methodologies, and practical appli-
cations. We explore both linear and nonlinear integral equa-
tions, including Fredholm and Volterra types, and discuss
classical and modern techniques for solving them, such as
analytical methods, numerical algorithms, and iterative ap-
proaches. The study highlights key issues such as existence,
uniqueness, and stability of solutions, and examines their im-
plications for real-world problems in fields like physics, engi-
neering, and applied mathematics.

Primitive of second kind linear Volterra integral equation
using Shehu transform. In this work, authors have consid-
ered that the kernel of second kind linear Volterra integral
equation is a convolution type kernel. Some numerical prob-
lems have been considered and solved with the help of Shehu
transform for explaining the complete methodology. Results
of numerical problems show that Shehu transform is very
effective integral transform for determining the primitive of
second kind linear Volterra integral equation.
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ABSTRACT

h? thi 1310:]0011, our main to present an iterative method to
solving non-line:

7 al equation through geometrical approaches.
/ & A TQ ) 4 e . N 1 .
We present some new third order iterative methods for findin

a simple rootar of a non-seaar equation f(z) =0 in R.

A geometric approch basch based on the circle of curva-
ture 1s used to construct the new method,

And we present a geometrical interpretation of several it-
erative methods to solve a nonlinear scalar equation.

We consider a geometric construction for improving the
order of convergence of iterative formulas of order two.

We present another simple way deriving several iterative
methods for solving nonlinear equations numerically. The
presented approach of deriving these methods is based on
exponentially fitted osculating straight line.



e

g

i

A PROJECT REPORT ON

FUZZY LOGIC CONTROL SYSTEM AND
IT’S APPLICATION

submitted in partial fulfilment of the requirements of
the degree of

Master of Science in Mathematics

UNDER THE SUPERVISION OF SUBMITTED BY

PROF. A.S. RANADIVE SHREYA VISHWAKARMA

(PROFESSOR) (ROLL NO. 22075147)

DEPARTMENT OF MATHEMATICS
GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR (C.G.), INDIA
(A CENTRAL UNIVERSITY)

SEPTEMBER 2024




CERTIFICATE

This is to certify that the project report entitled "Fuzzy
Logic control system and it’s application" submitted
by Shreya Vishwakarma for the award of the degree of
Master of Science in Mathematics by Department of
Mathematics, Guru Ghasidas Vishwavidyalaya, Koni,
Bilaspur(C.G.) was carried out by the candidate is her
original piece of work to the best of my knowledge.

gt

Signature of supervisor

Prof. A.S.Ranadive

Formiot

Signature of HOD

Prof. A.K.Thakur




ABSTRACT

The concept of fuzzy logic is based near the human thinking
and natural activities. Fuzzy logic enables designers to
control complex systems more effectively than traditional
approéches. As it provides a simple way to arrive at definite
conclusion upon ambiguous, imprecise or noisy information.
We have proposed the design of fuzzy logic controller having
three inputs to give correct wash time of washing machine.
The objective is to save lot of time, electricity and water for
washing the cloth. The procedure that can be used to get a
suitable washing time for different cloths. The process is
based entirely on the principle of taking non-precise inputs
from the sensors subjecting them to fuzzy arithmetic and
obtaining a crisp value of washing time.
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