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Description

Calculus, a field of mathematics that deals with change and motion,
stands as one of the most monumental and influential branches of
mathematical study. Its development over the centuries has paved the
way for countless scientific and technological advancements. In this,
embark on a historical journey to discover the origins and evolution of
calculus, tracing its roots from ancient civilizations to the
sophisticated framework that know today. The foundations of calculus
can be found in ancient civilizations, where scholars grappled with
mathematical problems related to measurement, motion, and area.
Babylonian mathematicians, as early as the 18" century BCE,
developed techniques to solve problems involving rates of change.
They used what is now known as the method of exhaustion to
approximate areas and calculate the slopes of curves. In ancient
Greece, mathematicians like Archimedes and Eudoxus made
significant strides in understanding motion and the concept of infinity.
Archimedes' method of exhaustion, developed in the 3™ century BCE,
allowed him to calculate areas and volumes by approximating them
with inscribed and circumscribed polygons. His work laid the
groundwork for integral calculus. During the Islamic Golden Age,
from the 8" to the 14" century, Arab and Persian mathematicians
made remarkable contributions to the field. Scholars like Al-
Khwarizmi, Alhazen, and Omar Khayyam further developed the
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concept of infinitesimals and made advancements in the understanding
of geometric problems involving curves and areas.

The birth of modern calculus can be attributed to the 17%-century
mathematical giants, Sir Isaac Newton and Gottfried Wilhelm Leibniz.
However, their independent discoveries sparked a controversy known
as the "Calculus Controversy" as both claimed priority in the
development of calculus. Newton, in the late 1660s, developed his
method of fluxions, which involved the concept of instantaneous rates
of change and derivatives. He used his new mathematical tool to solve
problems in physics, astronomy, and mechanics. Meanwhile, Leibniz,
in the 1670s, introduced his differential and integral calculus notation,
which is widely used today. Leibniz's notation made calculus more
accessible and revolutionized the way mathematicians approached
problems involving rates of change and accumulation. In the following
centuries, mathematicians like Leonhard Euler, Joseph-Louis
Lagrange, and Carl Friedrich Gauss played vital roles in formalizing
and expanding the field of calculus. They introduced rigorous
definitions, theorems, and techniques that solidified calculus as a
branch of mathematics in its own right.

The 19" century witnessed a period of rigorous mathematical
formalization. Mathematicians such as Augustin-Louis Cauchy and
Karl Weierstrass established a firm foundation for calculus by
introducing rigorous definitions of limits, continuity, and derivatives.
Their work laid the groundwork for a systematic and logical
development of calculus, providing the necessary tools for rigorous
analysis. In the 20" century, calculus continued to evolve and find
applications in various fields, such as physics, engineering,
economics, and computer science. Mathematicians like Henri
Lebesgue, David Hilbert, and Richard Feynman made further
contributions, expanding the scope of calculus and developing new
areas, such as measure theory and quantum field theory. The historical
journey of calculus unveils the remarkable intellectual endeavors of
mathematicians throughout the ages.

From its ancient roots in Babylon and Greece to the revolutionary
discoveries of Newton and Leibniz, calculus has undergone a
profound evolution, shaping and understanding of the physical world
and enabling countless scientific and technological advancements.
Today, calculus stands as a pillar of mathematical thought, showcasing
the power of human ingenuity in unraveling the mysteries of change,
motion, and the infinite.

Mukuka J (2023) Unveiling the Historical Journey of Calculus: From Ancient Roots to Modern Foundations. Res Rep Math 7:2.

e
SciTechnol
-

All articles published in Research and Reports on Mathematics are the property of SciTechnol and is protected by
copyright laws. Copyright © 2023, SciTechnol, All Rights Reserved.



	Contents
	Unveiling the Historical Journey of Calculus: From Ancient Roots to Modern Foundations
	Description




