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Introduction

Mathematical analysis is a branch of mathematics that deals with the study of limits and related concepts such as
continuity, differentiation, integration, and infinite series. It is one of the most fundamental and versatile fields
of mathematics and provides the foundation for much of modern mathematical theory. Its methods are used
extensively in various branches of mathematics, physics, economics, engineering, and other scientific disciplines.
The field is primarily concerned with the rigorous study of functions, sequences, series, and real numbers, and it
lays the groundwork for understanding complex systems and problems in applied sciences. Mathematical analysis
is essential for solving problems that involve continuous quantities and change, making it a critical component
of both theoretical and applied mathematics. The history of mathematical analysis dates back to ancient Greece,
where early mathematicians, including Eudoxus and Archimedes, laid the groundwork for the concept of limits and
infinitesimals. The works of Isaac Newton and Gottfried Wilhelm Leibniz on calculus marked the beginning of a new
era in mathematical analysis [1,2]. Their discoveries provided the tools needed to analyse rates of change and areas
under curves, leading to the development of differential and integral calculus.

Description

Over time, mathematicians such as Augustin-Louis Cauchy, Karl Weier strass, and Richard Dedekind further refined
these ideas and provided the rigorous framework that forms the basis of modern mathematical analysis. One of the
fundamental concepts in mathematical analysis is the notion of a limit. A limit is the value that a function or sequence
approaches as the input or index approaches a certain point. The idea of a limit is central to the study of continuity,
derivatives, and integrals, and it is the foundation for much of calculus. For instance, the derivative of a function
at a point is defined as the limit of the average rate of change as the interval approaches zero. Similarly, integrals
are defined as limits of sums that approximate the area under a curve. Limits allow mathematicians to make sense
of functions and quantities that behave in complex or irregular ways, providing the tools needed for more precise
analysis. Another essential concept in mathematical analysis is continuity. A function is said to be continuous at a
point if its value approaches the value of the function at that point as the input approaches that point [3,4]. In other
words, the graph of a continuous function has no jumps, breaks, or holes.

Introduction

Continuity is important in various areas of mathematics, particularly in the study of differential equations and
optimization problems. The concept of continuity is deeply connected to the idea of limits, as a function’s continuity
can be characterized in terms of the behaviour of its limits. Continuous functions are often easier to work with because
they behave predictably, allowing for more straightforward analysis and the application of various mathematical
techniques. The study of differentiation is another critical area within mathematical analysis. The derivative of a
function measures how the function’s value changes as the input changes. It is the slope of the tangent line to the graph
of the function at a given point. Differentiation provides a way to analyse rates of change and has wide applications
in fields such as physics, engineering, economics, and biology.
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