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Ordinary Differential Equations

INTRODUCTION

An ordinary differential equation (ODE) is an equation involving an unknown function
of one variable and some its derivatives, while a partial differntial equation (PDE) can

be defined as is an equation involving an unkown function of two or more variables and
certian of its partial derivatives.

Examples

1- The equation

du o
— — ly
dt P (2.1)
whereu: R-— R, is an ODE.
2- The equation
bu _ &%y
ot o0x?,

where u: R2—— R, is a PDE.

Remark 2.1. in the ODEs we may refer for simplisity ¢¥—ae= ycor yo, therefore equation

(2.1) can be rewrittin in this way yo= y2
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Abstract:-

g the

Groundwater flow modelling is essential for understandlfl
dynamics of subsurface water movement, influencing various
€nvironmental and engineering applications. Traditional models

often struggle to accurately represent the complexities of aquifer
ehaviour, including non-local interactions and memory-dependent

Processes. This study investigates the integration of fractional
calculus into groundwater flow modelling, aiming to enhance
Predictive capabilities. Through theoretical groundwork, numerical
simulations, and case studies, the research illustrates how fractional

‘calculus techniques can capture these intricate phenomena. Practical
Implications are explored, highlighting the potential for improved

groundwater management strategies. While challenges exist,
fractional calculus offers a promising approach to advance
groundwater flow modelling and address pressing water resource

issues.
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ABSTRACT

Taylor's theorem states that any sufficiently smooth function
can be approximated by a polynomial near a given point.
Formally, it asserts that a function f(x) can be expressed as an
infinite series of polynomial terms, centered at a chosen point,
with coefficients determined by the function's derivatives at
that point. This theorem provides a powerful tool for
approximating complex functions with simpler ones,
facilitating analysis and computation in various fields such as
calculus, numerical analysis, and physics. By capturing local
behavior through polynomial approximation, Taylor's theorem
enables precise predictions and computations in a wide range
of mathematical and scientific applications
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INTRODUCTION

The concept of fixed point theory and contraction mapping was extended
and elaborated with the introduction of Contraction principle by Banach
Concept of 2-metric space was introduced by Gahler having the area of
' triangle in R 2 as the inspirative example. It has been shown by Gahler
that in 2-metric d is non-negative. After Gahler there was a flood of new
results obtained by many authors in these spaces Military applications
of fixed point theory in .2-metric spaces can be found, as well as
applicationé in Medicine and Economics .

Then Naidu and Prasad introduced the concept of weakly commuting
pairs of self-mapping on a 2-metric space, then others have proved
several common fixed point theorem by using these concept.

In this paper I proved a fixed point theorem in 2-metric space by using
Nesic type contractive definition and the result of Lohani and Badshah

also we shall use the Lemma of Singh
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"Unveiling the practicality
and principles of partial
differential equations in
everyday life.

INTRODUCTION

Welcome to the world of partial differential
equations! Join me as we explore how these
equations impact coffee cooling, traffic flow, and

more in our daily lives.

WHAT ARE PARTIAL DIFFERENTIAL EQUATIONS?

Let's break it down: Partial means the equation
involves multiple variables, and differential means
it relates to rates of change. Together, they
describe how multiple variables change.
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ABSTRACT:

This paper presents an investigation into numerical methods for solvi ' .
Franscendental equations. The study focuses on comparing and evaluating vanousl techniques,

Including bisection, Newton-Raphson, and secant methods, in terms gf their accuracy,

efficiency, and applicability across different types of equations. Additionally, the paper
explores the implementation of these methods in computational environments and discusses
their limitations and potential improvements. The findings offer insights into selecting the most
suitable numerical method for different types of equations and provide recommendations for
practical applications in engineering, physics, and other fields.
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ABSTRACT

Fixed poj
appliczﬁ?(l)?lts tif:le?::ms are essential mathemali.cal tools wit.h a broad range of
ESEirtee. g B merous fields. The theoretical foundations of fixed point
ViiEints Investigated in this _research, with particular emphasis on
» proofs, Banach's Contraction Principle.

Moreover, the project delves into the diverse applications of fixed point
the(?rems in fields including economics, computer science, physics, and
engineering. These applications demonstrate the utility and versatility of
fixed point theorems in modelling dynamic systems, analyzing equilibrium

states, and solving optimization problems.

Additionally, the project explores the various domains in which fixed point
theorems are applied, such as engineering and economics. These uses
illustrate the flexibility and usefulness of fixed point theorems in the analysis
of equilibrium states, modeling of dynamic systems, and resolution of

optimization issues.
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Abstract:

This report investigates the behavior of wave propagation in micropolar
materials, a class of materials characterized by their microstructure and the
presence of rotational inertia. Micropolar materials exhibit unigue mechanical
properties due to the additional degrees of freedom introduced by microstructural
elements. In this study, we explore the theoretical framework governing wave
propagation in micropolar materials, including the formulation of governing
equations and the analysis of dispersion relations. The influence of material
parameters, such as microinertia and micropolar coupling coefficients, on wave
characteristics is examined through numerical simulations and analytical solutions.
Additionally, the report discusses practical implications for engineering
applications, such as the design of novel materials with tailored wave propagation
properties for vibration control and waveguiding purposes. Overall, this report
provides valuable insights into the understanding and manipulation of wave

behavior in micropolar materials, contributing to advancements in material

science and engineering.
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ABSTRACT
Partial Differengjy) Equations (PDEs)

serve as powerful tools in
modeling anq undcrstanding a myriad of phenomena across various
scientific disciplines, This report delves into the fundamental concepts

of PDEs, cxploring their applications, solutions, and significance in the

realm of mathematics, physics, engineering, and beyond.

The abstract begins by defining PDEs and highlighting their importance
in describing complex physical phenomena such as heat transfer, fluid
dynamics, and wave propagation. It emphasizes the versatility of PDEs
In representing systems with multiple variables and their partial

derivatives, making them indispensable in modeling real-world
scenarios.

Next, the report discusses various solution techniques for PDEs,
including analytical methods such as separation of variables,
eigenfunction expansions, and integral transforms, as well as numerical
methods like finite difference, finite element, and spectral methods. It
underscores the importance of choosing the appropriate method based on

the specific problem at hand and computational resources available.
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ABSTRACT

The operating system is the performance of a computer system
hardware abstraction, through which people control the hardware, and
to use the resources of the computer system. Course groups 1s
proposed, using a variety of measures to uphold the theory and
practice, both innovative strategies to improve teaching effectiveness,
develop computer applications personnel.

In order to cultivate the students' basic knowledge, practical ability,
innovation and system design capability for the subject to course
through software and hardware as a method, the computer circuit
basis, computer composition principle, embedded system design,
operating system, compiler theory melt together five courses, top-

down design course group knowledge, transfer of knowledge from the
bottom up, from the inside out, from parts to whole again to the
system, layers, and eventually fall into place. Asa result, links
between courses are strengthened, and the students' computer systems
analysis and design capability and innovation is improved.
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ABSTRACT

Data science is like a detective for data. It uses math,
statistics, and computer science to solve mysteries in
information. Imagine a huge pile of numbers, like puzzle
pieces. Data scientists sort through them, finding patterns
and stories. They use tools like machine learning to predict
future events or understand trends. It's like peeking into the
future with numbers! Data science helps businesses make
smart decisions, like which products to sell or who to target

with ads. It's all about turning data chaos into meaningful
insights that drive success.
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ABSTRACT

Th15 ar“CIC 1S COﬂCE’rnGd 'L"J'ith thp prﬂd]r{iot‘l Uf p(‘)p[”ahun {_”D\’Vth u{ﬂ”f; .[h(_.
y K for the population

d on 50 what called
estimation

he classical

logistic growth model in the case when the carrying capacit
tends to infinity. A new fractional approach is introduced base
"Rayleigh distribution". This approach produces a minimal error in
compared to the logistic growth model. In this paper, it is shown that t
logistic model is not appropriate when the carrying capacity K tends t0 infinity,

like for the Indian or Chinese population for instance. A fractional model that

proposed. And Growth models have been

would be appropriate in such a case is
hem

widely used to describe behavior in different areas of knowledge; among !
d as models with a fixed inflection

the Logistics and Gompertz models, classific
model is

point, have been widely studied and applied. In the present work, 3
proposed that contains these growth models as extreme cases; this model is
generalized by including the Caputo-type fractional derivative of order 0 < f§ < 1,
resulting in a Fractional Growth Model which could be classified as a growth
model with non-fixed inflection point. Moreover, the proposed model is
generalized to include multiple sigmoidal behaviors and thereby multiple

inflection points.
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Abstract

This report investigates the intricate phenomenon of wave propagation within monoclinic
materials, shedding light on the complex interplay of material properties and structural anisotropy-
Monoclinic materials, characterized by their asymmetric crystal structures, present unique
challenges and opportunities in various engineering and scientific domains. Through theoretical
analysis, numerical simulations, and experimental validation, this study explores the nuanced
behavior of longitudinal, transverse, and shear waves in monoclinic materials across different
loading conditions and orientations. The report delves into the fundamental principles goveming
wave propagation, including elastic constants, symmetry considerations, and dispersion relations,
clucidating the influence of material anisotropy on wave behavior. Moreover, practical
implications for non-destructive testing, ultrasonic sensing, and structural health monitoring are
discussed, highlighting the potential applications and limitations of monoclinic materials in
advanced engineering systems. By offering a comprehensive understanding of wave propagation
in monoclinic materials, this report contributes to the broader advancement of materials science

and engineering, paving the way for optimized designs and enhanced performance in diverse

technological endeavors.




