
famous mathematicians in calculus
famous mathematicians in calculus have played a pivotal role in shaping the
field of mathematics as we know it today. Their contributions to calculus
have not only advanced the discipline itself but have also had profound
impacts on physics, engineering, economics, and various other fields. This
article delves into the lives and works of significant figures in the history
of calculus, such as Isaac Newton, Gottfried Wilhelm Leibniz, Augustin-Louis
Cauchy, and others. Each of these mathematicians brought unique insights and
methodologies that laid the foundation for modern calculus. We will explore
their contributions, the controversies surrounding their discoveries, and
their lasting influence on mathematics. The following sections will provide a
comprehensive overview of these illustrious figures in calculus.
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Isaac Newton and the Fundamental Theorem of
Calculus

Isaac Newton, an English mathematician and physicist, is often credited with
the invention of calculus independently of Gottfried Wilhelm Leibniz. His
work laid the groundwork for the fundamental principles of calculus,
particularly in understanding motion and change. In his seminal work,
"Mathematical Principles of Natural Philosophy," Newton introduced the
concept of fluxions, which laid the groundwork for differential calculus.

The Fundamental Theorem of Calculus

One of Newton's most significant contributions is the Fundamental Theorem of
Calculus, which connects differentiation and integration. This theorem



provides a way to calculate the area under a curve by using the
antiderivative. His formulation of this relationship was revolutionary and
remains a cornerstone in calculus today.

Newton's Method and Applications

Newton also developed methods for finding roots of equations, known as
Newton's Method, which utilizes derivatives to iteratively approximate
solutions. His work in calculus applied to physics allowed for the
formulation of laws of motion and universal gravitation, showcasing the
practical applications of his mathematical theories.

Gottfried Wilhelm Leibniz and the Notation of
Calculus

Gottfried Wilhelm Leibniz, a German mathematician and philosopher,
independently formulated calculus around the same time as Newton. His
contributions were pivotal, particularly in the development of calculus
notation that is still in use today. Leibniz introduced the integral sign (∫)
and the notation for derivatives (dy/dx), which greatly simplified the
communication of calculus concepts.

Leibniz's Work and Philosophy

Leibniz's approach to calculus was more systematic than Newton's, focusing on
the concept of infinitesimals and the accumulation of quantities. His work
emphasized the importance of notation in mathematical thought, which
influenced future generations of mathematicians. Furthermore, Leibniz’s
philosophical perspectives on mathematics contributed to the debate on the
nature of mathematical truths.

Controversy with Newton

The rivalry between Newton and Leibniz over the invention of calculus is
well-documented. While both made significant contributions, the controversy
highlighted the nature of scientific discovery and intellectual property in
mathematics. Today, both mathematicians are credited for their independent
contributions to calculus.



Augustin-Louis Cauchy and the Rigorous
Foundations

Augustin-Louis Cauchy, a French mathematician, played a crucial role in
establishing rigorous foundations for calculus. In the 19th century, he
introduced formal definitions of limits, continuity, and convergence, which
helped address the ambiguities present in earlier calculus theories.

Definitions and Theorems

Cauchy's work on the convergence of sequences and series provided a clearer
understanding of calculus concepts. His Cauchy Criterion for convergence is a
fundamental result that ensures a sequence converges if it eventually becomes
arbitrarily close to a limit. This rigor transformed calculus from a
collection of techniques into a well-defined mathematical discipline.

Impact on Modern Mathematics

Cauchy’s insistence on rigor laid the groundwork for subsequent mathematical
analysis. His contributions are essential in understanding the behavior of
functions and the foundations of calculus, influencing future mathematicians
such as Karl Weierstrass and Henri Léon Lebesgue in their development of real
analysis.

Bernhard Riemann and the Riemann Integral

Bernhard Riemann, a German mathematician, made significant contributions to
calculus, particularly through the introduction of the Riemann integral. His
work expanded the scope of integration and provided new tools for
understanding functions and their properties.

The Riemann Integral

The Riemann integral defines the integral of a function as the limit of
Riemann sums, which approximate the area under a curve. This method
underscored the importance of partitioning intervals and summing areas of
rectangles, leading to a deeper understanding of continuity and
integrability.



Riemann Surfaces and Complex Analysis

Beyond real calculus, Riemann's work introduced the concept of Riemann
surfaces, which play a critical role in complex analysis. His insights into
multi-valued functions and topology have had a lasting impact on mathematics,
enhancing our understanding of complex variables and their applications in
calculus.

Joseph-Louis Lagrange and Calculus of
Variations

Joseph-Louis Lagrange, an Italian-French mathematician, contributed
significantly to calculus through his work on the calculus of variations.
Lagrange's approach focused on optimizing functionals, leading to the
development of various mathematical techniques for solving problems involving
extremal values.

Lagrange Multipliers

One of Lagrange's most notable contributions is the method of Lagrange
multipliers, which provides a strategy for finding the local maxima and
minima of a function subject to constraints. This technique is widely used in
economics, engineering, and physics, showcasing the practical applications of
calculus in solving real-world problems.

Legacy in Mathematics

Lagrange’s work laid the foundation for many areas of applied mathematics,
including mechanics and optimization theories. His influence extends beyond
calculus into various mathematical disciplines, making him one of the key
figures in the development of modern mathematics.

Conclusion

The contributions of famous mathematicians in calculus have significantly
shaped the field and its applications. From Isaac Newton's fundamental
principles to Cauchy's rigorous definitions, each mathematician has added
depth and clarity to calculus. Their collective work not only advanced
mathematical theory but also laid the groundwork for its applications in
science, engineering, and beyond. Understanding these mathematicians and



their contributions provides valuable insight into the evolution of calculus
and its continued relevance in the modern world.

Q: Who are the most famous mathematicians in
calculus?
A: The most famous mathematicians in calculus include Isaac Newton, Gottfried
Wilhelm Leibniz, Augustin-Louis Cauchy, Bernhard Riemann, and Joseph-Louis
Lagrange, each of whom contributed significantly to the development of
calculus.

Q: What is the Fundamental Theorem of Calculus?
A: The Fundamental Theorem of Calculus links the concepts of differentiation
and integration, stating that if a function is continuous on an interval,
then the integral of its derivative over that interval equals the difference
in the values of the function at the endpoints.

Q: How did Leibniz influence calculus notation?
A: Leibniz introduced important notation in calculus, including the integral
symbol (∫) and the notation for derivatives (dy/dx), which streamlined
mathematical communication and became standard in calculus education.

Q: What role did Cauchy play in the foundations of
calculus?
A: Cauchy emphasized rigor in calculus by introducing formal definitions of
limits, continuity, and convergence, addressing ambiguities in previous
theories and establishing a solid foundation for modern analysis.

Q: What is the Riemann Integral?
A: The Riemann Integral is a method of defining the integral of a function by
taking the limit of Riemann sums, which approximates the area under a curve
using partitions and sums of rectangles.

Q: What are Lagrange multipliers used for in
calculus?
A: Lagrange multipliers are a method used in calculus to find the local
maxima and minima of a function subject to constraints, allowing for



optimization in various mathematical and real-world problems.

Q: Why is the rivalry between Newton and Leibniz
significant?
A: The rivalry between Newton and Leibniz is significant because it
highlights issues of intellectual property in scientific discovery and
illustrates how similar ideas can arise independently in the scientific
community.

Q: How did calculus contribute to physics?
A: Calculus provides the mathematical framework for understanding motion,
change, and the relationships between variables in physics, enabling the
formulation of laws such as those of motion and gravitation.

Q: What is the importance of calculus in modern
science and engineering?
A: Calculus is essential in modern science and engineering as it allows for
modeling and solving complex problems involving rates of change,
optimization, and the behavior of dynamic systems, making it a cornerstone of
applied mathematics.
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  famous mathematicians in calculus: A Historian Looks Back Judith V. Grabiner,
2010-10-14 Judith Grabiner has written extensively on the history of mathematics, principally for
mathematicians rather than historians. This collection of her work highlights the benefits of studying
the development of mathematical ideas and the relationship between culture and mathematics. She
also considers the struggles and successes of famous mathematicians with the aim of inspiring
students and teachers alike. A large part of this book is the author's The Calculus as Algebra: J.-L.
Lagrange, 1736-1813 which focuses on Lagrange's pioneering attempt to reduce the calculus to
algebra. The nine other articles are on a broad range of other topics such as some widely held myths
about the history of mathematics and the work of heavyweight mathematicians such as Descartes,
Newton, Maclaurin and Lagrange. Six of these articles have won awards from the MAA for
expository excellence. This collection is an inspiring resource for history of mathematics courses.
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  famous mathematicians in calculus: Math Makers: The Lives and Works of 50 Famous
Mathematicians Alfred S. Posamentier, Christian Spreitzer, 2024-11-20 Discover the captivating
stories behind the greatest minds in mathematics Mathematics today is the fruit of centuries of
brilliant insights by men and women whose personalities and life experiences were often as
extraordinary as their mathematical achievements. This entertaining history of mathematics
chronicles those achievements through 50 short biographies that bring these great thinkers to life
while making their contributions understandable to the masses. Among the fascinating characters
profiled are Isaac Newton (1642–1727), the founder of classical physics and infinitesimal
calculus—he frequently quarrelled with fellow scientists and was obsessed with alchemy and arcane
Bible interpretation; Sophie Germain (1776–1831), who studied secretly at the École Polytechnique
in Paris, using the name of a previously enrolled male student—she is remembered for her work on
Fermat's Last Theorem and on elasticity theory; and Srinivasa Ramanujan (1887–1920), who came
from humble origins in India and had almost no formal training, yet made substantial contributions
to mathematical analysis, number theory, infinite series, and continued fractions. The unusual
behavior and life circumstances of these and many other intriguing personalities make for
fascinating reading and a highly enjoyable introduction to mathematics.
  famous mathematicians in calculus: The Calculus Wars Jason Socrates Bardi, 2009-04-29
Now regarded as the bane of many college students' existence, calculus was one of the most
important mathematical innovations of the seventeenth century. But a dispute over its discovery
sewed the seeds of discontent between two of the greatest scientific giants of all time -- Sir Isaac
Newton and Gottfried Wilhelm Leibniz. Today Newton and Leibniz are generally considered the twin
independent inventors of calculus, and they are both credited with giving mathematics its greatest
push forward since the time of the Greeks. Had they known each other under different
circumstances, they might have been friends. But in their own lifetimes, the joint glory of calculus
was not enough for either and each declared war against the other, openly and in secret. This long
and bitter dispute has been swept under the carpet by historians -- perhaps because it reveals
Newton and Leibniz in their worst light -- but The Calculus Wars tells the full story in narrative form
for the first time. This vibrant and gripping scientific potboiler ultimately exposes how these twin
mathematical giants were brilliant, proud, at times mad and, in the end, completely human.
  famous mathematicians in calculus: Some great mathematicians of the nineteenth
century Ganesh Prasad, 2002
  famous mathematicians in calculus: Biographical Dictionary of Great Mathematicians G.
Ramamurthy, 2006
  famous mathematicians in calculus: World's Famous Mathematicians Series : (Thomas
Penyngton Kirkman+Henry John Stephen Smith+Isaac Todhunter+George Peacock) Thomas
Penyngton Kirkman,Henry John Stephen Smith,Isaac Todhunter,George Peacock, 2022-07-22
World's Famous Mathematicians Series: Thomas Penyngton Kirkman, Henry John Stephen Smith,
Isaac Todhunter, George Peacock brings together the lives and works of four brilliant minds whose
contributions have shaped the world of mathematics. This series celebrates their groundbreaking
achievements and lasting impact on various fields, from combinatorics and algebra to number theory
and mathematical history. ***** Legacy of Mathematical Genius: Thomas Penyngton Kirkman, a
pioneer in combinatorial mathematics, introduced innovative problem-solving approaches, including
his famous Kirkman’s schoolgirl problem. Henry John Stephen Smith’s profound research in number
theory and algebra has influenced generations of mathematicians. Isaac Todhunter’s dedication as
both a mathematician and a historian has preserved vital mathematical knowledge, while George
Peacock’s work in symbolic algebra revolutionized mathematical notation and logical reasoning.
***** Diverse Mathematical Frontiers: Each mathematician in this collection contributed uniquely to
the advancement of mathematical thought. Kirkman’s combinatorial designs continue to inspire
research in group theory. Smith’s algebraic insights paved the way for modern number theory.
Todhunter’s textbooks remain foundational in mathematical education, and Peacock’s symbolic
algebra has been instrumental in the evolution of abstract mathematics. ***** Tribute to Intellectual



Curiosity***** World's Famous Mathematicians Series is more than just a historical account—it is an
invitation to explore the minds of some of the greatest mathematical thinkers. Their discoveries and
theories have not only advanced pure mathematics but have also found applications in science,
engineering, and computer technology. This book is an essential read for anyone fascinated by the
beauty and logic of mathematics. ***** the timeless contributions of Thomas Penyngton Kirkman,
Henry John Stephen Smith, Isaac Todhunter, and George Peacock, and witness the enduring
brilliance of their mathematical achievements. ***** An outstanding tribute to some of history’s
greatest mathematical minds! This book beautifully captures the lives and contributions of Kirkman,
Smith, Todhunter, and Peacock, making complex theories accessible and engaging. ***** A
well-researched and insightful exploration of the works of these four mathematicians. The
explanations of their theories are clear, though a bit more historical context would have made it
even better. Highly recommended for math enthusiasts! ***** A fascinating read for those interested
in the history of mathematics. The book presents deep mathematical concepts in an understandable
way, though some sections are quite technical. Still, a valuable addition to any math lover’s library.
***** An informative book that provides great insight into the achievements of these mathematicians.
However, some areas felt a bit dense for readers without a strong mathematical background. A good
read for those passionate about the subject. ***** A must-read for anyone who loves mathematics!
The blend of biography and mathematical exploration makes this book both educational and
inspiring. The impact of these mathematicians is presented in a compelling and engaging way.
  famous mathematicians in calculus: Notable Mathematicians Robyn V. Young, Zoran
Minderović, 1998 In addition to profiling 300 mathematicians from ancient times to the present day,
this volume includes women and minorities, provides a timeline of mathematics, lists winners of
mathematical awards and prizes, and indexes its subjects by sex, nationality, and topic.
  famous mathematicians in calculus: The Great Mathematicians of Bharat Partha Pratim
Ray , 2023-12-20 The Great Mathematicians of Bharat emerges as a seminal work, aligning perfectly
with the vision of the National Education Policy (NEP) 2020, which emphasizes the integration and
appreciation of Indian Knowledge Systems (IKS) in contemporary education. This book meticulously
documents the rich legacy of India's mathematical geniuses, serving as a crucial resource in
rekindling interest and respect for Bharat's profound mathematical traditions. It underscores the
symbiotic relationship between cultural ethos and scientific inquiry, highlighting how Indian
mathematicians not only contributed to the field of mathematics but also how their work was deeply
interwoven with Hindu spiritual and cultural practices. By chronicling the journey from ancient
sages to modern masters, the book provides a comprehensive view of the evolution of mathematical
thought in Bharat, thus fulfilling NEP 2020's objective of integrating indigenous knowledge with
modern academic frameworks. In doing so, it not only educates but also inspires, setting a precedent
for future academic endeavours to explore and celebrate India's rich intellectual heritage.
  famous mathematicians in calculus: Great Mathematicians Rosie Wilson, Raymond Flood,
2012-12-15 The achievements of great mathematical thinkers from ancient times to the modern age
are examined through engaging, accessible text. Fascinating profiles of time-measurers like the
Mayans and Huygens, arithmeticians like Pythagoras and al-Khwarizmi, logicians like Aristotle and
Russell, and many more. Readers can follow along on these thinkers� quests to explain the patterns
in the world around them and to solve a wide range of theoretical and practical problems.
  famous mathematicians in calculus: Famous Problems of Mathematics Heinrich Tietze, 1965
Topics include prime numbers and prime twins, traveling on surfaces; geodesics-surface curvature,
trisection of an angle, on neighboring domains, squaring a circle, three dimensions-higher
dimensions, more on prime numbers-their distribution, counting and calculating, the regular polygon
of 17 sides, solving algebraic equations by means of root extraction, the four color problem, infinity
in mathematics, Ferment's last problem, space curvature.
  famous mathematicians in calculus: How Great Thinkers Transformed Our Ideas C C Hagan,
2024-05-08 Dare to think!” This was the catch cry of the Enlightenment over 300 years ago when the
breakaway from religion towards a more secular society began. Isaac Newton led the Scientific



Revolution which transformed society for the next 300 years with progress not then dreamed of.
Stephen Hawking revealed a new cosmology and linked Einstein’s relativity to small scale quantum
mechanics. Yet what was the mind set of Newton’s age compared to Hawking’s age? What were the
changes in the mind sets of society and philosophy during those 300 years and were they all linked
to science? This book represents a slice of the history of ideas, science and philosophy mixed with
their personal lives against how science, mathematics and philosophy evolved over those 300 years.
Revealed are the truly astonishing stories and ideas of five of the greatest thinkers who ever lived
who provided us rich insights into the cosmos. Their stories class them as true founders of scientific
revolutions, battlers with feats of endurance, and triumphs to rise to great heights. Through the
personal tragedies of Curie and Hawking to the intellectual battles fought by Einstein, Newton and
Leibniz these five scientists inspire us and enrich our ideas.
  famous mathematicians in calculus: Leningrad Mathematical Olympiads (1961-1991)
Dmitri V Fomin, 2025-01-24 This book covers thirty years of the Leningrad Mathematical Olympiad,
which was, ostensibly, the very first formally organized, open, official city-level mathematical contest
in the world. Founded in 1934 by a group of dedicated Soviet mathematicians, it played an
outstanding (and often underappreciated) role in creating the Leningrad (St. Petersburg) school of
mathematics of the 20th century.The book begins with the extensive introduction containing two
prefaces (one of them written specifically for this edition), a large historical survey of the Leningrad
Mathematical Olympiad, a section describing the logistical side of the contest, and a small chapter
dedicated to the very first Mathematical Olympiad held in 1934, whose problems were recently
found in the Soviet-era library archives.The main text contains approximately 1,100 highly original
questions for students of grades 5 through 10 (ages 11-12 through 17-18) offered at the two
concluding rounds of the Leningrad City Mathematics Olympiads in the years of 1961-1991. Full
solutions, hints and answers are provided for all questions with very rare exceptions.It also includes
120 additional questions, offered at the various mathematical contests held in Leningrad over the
same thirty-year period — on average, their difficulty is somewhat higher than that of the regular
Mathematical Olympiad problems.
  famous mathematicians in calculus: Acoustic Interactions With Submerged Elastic
Structures: Part Iv: Nondestructive Testing, Acoustic Wave Propagation And Scattering Anders
Bostrom, Ardeshir Guran, Oswald Leroy, Gerard Maze, 2002-07-09 This series of volumes constitutes
an outstanding collection of contributions by the most active research workers in the area of
acoustics and mechanics. It brings the reader up to date on the status of the various aspects of
research in this field. The volumes should preserve their value for a long time, as they represent a
monument to the achievements of human research capabilities in the underwater-acoustics aspects
of the environment.
  famous mathematicians in calculus: Great Ideas of Modern Mathematics, Their Nature and
Use Jagjit Singh, 1959 An explanation of the development and structure of the modern mathematics
used in contemporary science
  famous mathematicians in calculus: Revolutionary Mathematics Justin Joque, 2022-01-18
Traces the revolution in statistics that gave rise to artificial intelligence and predictive algorithms
refiguring contemporary capitalism. Our finances, politics, media, opportunities, information,
shopping and knowledge production are mediated through algorithms and their statistical
approaches to knowledge; increasingly, these methods form the organizational backbone of
contemporary capitalism. Revolutionary Mathematics traces the revolution in statistics and
probability that has quietly underwritten the explosion of machine learning, big data and predictive
algorithms that now decide many aspects of our lives. Exploring shifts in the philosophical
understanding of probability in the late twentieth century, Joque shows how this was not merely a
technical change but a wholesale philosophical transformation in the production of knowledge and
the extraction of value. This book provides a new and unique perspective on the dangers of allowing
artificial intelligence and big data to manage society. It is essential reading for those who want to
understand the underlying ideological and philosophical changes that have fueled the rise of



algorithms and convinced so many to blindly trust their outputs, reshaping our current political and
economic situation.
  famous mathematicians in calculus: Notable Modern Indian Mathematicians and
Statisticians Purabi Mukherji, 2022-10-11 This book provides a comprehensive portrayal of the
history of Indian mathematicians and statisticians and uncovers many missing parts of the scientific
representation of mathematical and statistical research during the 19th and 20th centuries of Bengal
(now West Bengal), India. This book gives a brief historical account about the establishment of the
first-two departments in an Indian university, where graduate teaching and research were initiated.
This was a unique distinction for the University of Calcutta which was established in 1857. The
creation of the world famous Indian Statistical Institute (ISI) in Calcutta (now Kolkata) is also briefly
described. The lives and works of the 16 pioneer mathematical scientists who adorned the above
mentioned institutions and the first Indian Institute Technology (IIT) of India have been elaborated
in lucid language. Some outstanding scholars who were trained at the ISI but left India permanently
have also been discussed briefly in a separate chapter. This book fulfils a long-standing gap in the
history of modern Indian mathematics, which will make the book very useful to researchers in the
history of science and mathematics. Written in very lucid English with little mathematical or
statistical jargon makes the book immensely readable even to general readers with interest in
scientific history even from non-mathematical, non-statistical background. This book is a clear
portrayal of the struggle and success of researchers in mathematical sciences in Bengal (an
important part of the colonial India), unveils before the international community of mathematical
scientists. The real connoisseurs will appreciate the value of the book, as it will clear up many
prevailing misconceptions.
  famous mathematicians in calculus: Bridge Course In Mathematical Physics Biplab Das
Gupta, When a student begins with the course of Class XI he/she is bound to encounter difficulty at
initial level of study due to huge gap in the syllabus of secondary and higher secondary stage. This
book will serve as a Bridge course for all students moving from class X to class XI, who will take the
course of Physics. This book can act as a Prerequisite for learning Physics in class XI and XII. Since
this book has been aimed at the students to cover the essential mathematics Calculus & Vectors in
quick time, the number of problems and questions has been restricted. Stress has been given to
develop the fine link or connection between mathematics and physics and application of
mathematical ideas in understanding Physics. This book will also be useful for those students who
are preparing for NEET or similar Biological examinations but do not have mathematics at 10+2, but
have Physics in their course of study.
  famous mathematicians in calculus: Great Currents of Mathematical Thought François Le
Lionnais, 2004-01-01 50 essays by eminent scholars include meditations on Structures, Disciplines,
Space, Function, Group, Probability, and The Mathematical Epic (Volume I) and on Mathematics and
the Human Intellect, Mathematics and Technology, and Mathematics and Civilization (Volume II).
1962 edition.
  famous mathematicians in calculus: Half-Hours with Great Scientists Charles G. Fraser,
1948-12-15 The present age is sometimes called the Scientific Age. This does not imply that every
member of the community is an expert scientist—far from it. It does mean, however, that the labours
of the scientists have given the age certain features which influence the life of every citizen to some
degree. Accordingly it is desirable that as many as possible should have some understanding of the
scientists' work, of their aims, their point of view, and their methods. If we had a wishing-rug or
some sort of spare-time car that could transport us at will to any place and time, we might visit the
scientists of every age, see them at work, listen to their discussions, and even take a hand in the
proceedings. The wishing-rug is not available but the literature of science will serve the purpose for
anyone who will do the necessary searching, reading, and thinking. Unfortunately, some of that
literature is decidedly inaccessible. To meet the difficulty this book has been written in the hope of
bringing some of the most important passages of the literature of science within the reach of
everyone. Every past of the vast edifice of science is necessarily the work of some human being, and



most of us become more interested in the building, and are able to understand and appreciate it
better when we know who were the architects and builders and when, how, and why they did their
work. The story of science is a noble epic of the struggle of man from ignorance toward knowledge
and wisdom and toward the mastery of nature and of himself. One purpose of science is to
systematize experience, and a knowledge of the story of science has helped many in that process of
organization. This book, therefore, offers the reader a cordial invitation to embark on a tour of visits
with great scientists to learn from them the parts they played in the advancement of science and of
the human race. Here is a treasure-house of fascinating information for all who are interested in the
world around us, and the history of man's understanding of it.
  famous mathematicians in calculus: Advances in Nonlinear Analysis via the Concept of
Measure of Noncompactness Józef Banaś, Mohamed Jleli, Mohammad Mursaleen, Bessem Samet,
Calogero Vetro, 2017-04-25 This book offers a comprehensive treatment of the theory of measures of
noncompactness. It discusses various applications of the theory of measures of noncompactness, in
particular, by addressing the results and methods of fixed-point theory. The concept of a measure of
noncompactness is very useful for the mathematical community working in nonlinear analysis. Both
these theories are especially useful in investigations connected with differential equations, integral
equations, functional integral equations and optimization theory. Thus, one of the book’s central
goals is to collect and present sufficient conditions for the solvability of such equations. The results
are established in miscellaneous function spaces, and particular attention is paid to fractional
calculus.
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