
history of zero in mathematics
History of Zero in Mathematics: The Journey of Nothingness to a Powerful
Number

history of zero in mathematics is a fascinating tale that reveals how the
concept of “nothing” evolved into one of the most fundamental elements in
modern mathematics. While zero may seem obvious to us today, it wasn't always
embraced or understood. The journey of zero from a mere placeholder to a
number with its own value reflects deep shifts in human thought, culture, and
mathematical development.

The Origins of Zero: From Placeholder to Number

The idea of zero started not as a number but as a symbol to represent the
absence of a quantity. Early civilizations faced the practical challenge of
indicating “nothing” in their counting systems, especially as trade and
record-keeping grew more complex.

Ancient Civilizations and the Need for Zero

The Babylonians, around 300 BCE, developed one of the earliest positional
number systems using base 60. They used a placeholder symbol to indicate the
absence of a digit in a particular position. However, this symbol was not a
true zero—it simply helped clarify the value of numbers but was not treated
as a number itself.

Similarly, the ancient Egyptians and Greeks had no concept of zero as a
number. Their numeral systems were largely additive and lacked a symbol to
denote “nothing.” For example, the Greeks used letters to represent numbers
but didn’t have a symbol for zero, which made certain calculations
cumbersome.

Zero in Ancient Indian Mathematics

The real breakthrough in the history of zero in mathematics came from ancient
India. Indian mathematicians not only used zero as a placeholder but also
recognized it as a number with its own properties. By the 5th century CE,
scholars like Brahmagupta formalized rules for arithmetic involving zero,
including addition and subtraction with zero, and even attempted to handle
division by zero.

Brahmagupta’s work was revolutionary. He described zero (śūnya in Sanskrit)
as both a concept and a numeral, and he explicitly stated rules such as:



- a + 0 = a
- a - 0 = a
- a × 0 = 0

Though some ideas, like division by zero, remained problematic, this was the
first time zero was treated as a distinct number rather than just a symbol.

Zero Travels: How the Concept Spread Across
Cultures

The journey of zero didn’t stop in India. Its importance and utility
eventually spread across the globe, influencing mathematics and science
profoundly.

The Role of Arab Mathematicians

Islamic scholars played a crucial role in transmitting the concept of zero to
the Western world. Around the 8th and 9th centuries, Arab mathematicians
translated and built upon Indian mathematical texts, including works by
Brahmagupta.

The word “zero” itself comes from the Arabic “ṣifr,” which was a translation
of the Sanskrit “śūnya.” Islamic mathematicians refined the use of zero in
algebra and introduced the decimal positional number system, which made
calculations far more efficient compared to Roman numerals.

Al-Khwarizmi, often called the father of algebra, helped popularize these
ideas in his works, which later inspired European scholars.

Zero in Medieval Europe

Despite its utility, zero took longer to be accepted in Europe. The dominant
use of Roman numerals, which lacked a zero and positional value, made the
adoption of zero challenging. It wasn’t until the 12th century, with the
translation of Arabic mathematical texts into Latin, that Europeans began to
understand and use zero.

Fibonacci’s book “Liber Abaci” in 1202 introduced the Hindu-Arabic numeral
system, including zero, to Europe. Fibonacci demonstrated the advantages of
this system for commerce and calculation, but widespread adoption was
gradual. Some merchants and scholars were skeptical, viewing zero and the new
numerals as mysterious or even dangerous.



The Mathematical Importance of Zero

Understanding the history of zero in mathematics is incomplete without
appreciating its profound impact on the field.

Zero as a Number and Its Properties

Zero is unique because it serves as the additive identity: any number plus
zero remains unchanged. This property is foundational in arithmetic and
algebra. It also marks the boundary between positive and negative numbers on
the number line, enabling the development of negative numbers and more
complex mathematics.

Zero in Calculus and Beyond

The invention of calculus in the 17th century by Newton and Leibniz relied
heavily on the concept of limits approaching zero. Zero’s role in expressing
infinitesimally small quantities opened the door to advanced mathematical
analysis, physics, and engineering.

Additionally, zero is crucial in computer science as the binary digit ‘0’
alongside ‘1,’ enabling the digital revolution.

Common Misunderstandings and Fascinating Facts
About Zero

Zero’s history is dotted with interesting tidbits and misconceptions.

Division by Zero: Ancient mathematicians struggled with this concept,
and it remains undefined in standard arithmetic because it leads to
contradictions.

Zero and Infinity: Zero is often paired conceptually with infinity,
representing the ideas of nothingness and boundlessness, respectively.

Zero in Different Cultures: While India and the Arab world embraced zero
early on, some cultures like the Mayans independently developed their
own zero symbols around the same time.

Zero’s Symbol: The circle or dot used for zero is thought to have
evolved from a small dot or a small circle, representing emptiness or a
void.



Why Understanding the History of Zero Matters
Today

Appreciating the history of zero in mathematics offers more than just a
historical perspective. It illuminates how human understanding evolves and
how abstract concepts develop in response to practical needs. Zero
transformed math from a tool of counting and measuring to a language capable
of expressing complex ideas, solving equations, and describing the universe.

For students and enthusiasts, knowing the story behind zero can deepen
respect for mathematics and inspire curiosity about how other mathematical
ideas emerged.

The journey of zero—from a humble placeholder to an indispensable
number—reminds us that even “nothing” can be something incredibly powerful.

Frequently Asked Questions

What is the origin of the concept of zero in
mathematics?
The concept of zero originated in ancient civilizations, with significant
contributions from the Babylonians, Mayans, and notably the ancient Indians,
who developed zero as both a number and a placeholder around the 5th century.

Who is credited with formalizing zero as a number in
mathematics?
The Indian mathematician Brahmagupta is credited with formalizing zero as a
number around 628 AD, providing rules for arithmetic operations involving
zero.

How did zero influence the development of the
decimal system?
Zero played a crucial role in the development of the decimal positional
number system by acting as a placeholder, allowing the representation of
large numbers efficiently and accurately.

Why was zero controversial in early mathematics and



philosophy?
Zero was controversial because it represented 'nothingness,' which challenged
existing philosophical and mathematical ideas about existence and quantity,
leading to debates in various cultures before its acceptance.

How did the concept of zero spread from India to the
Western world?
The concept of zero spread to the Western world through Arab mathematicians
who translated Indian texts into Arabic, and later through European scholars
during the Middle Ages and Renaissance.

What role did zero play in the development of
algebra and calculus?
Zero enabled the formulation of algebraic concepts such as solving equations
and the concept of limits in calculus, serving as a foundation for modern
mathematical analysis.

How is zero represented differently in various
ancient numeral systems?
In ancient numeral systems, zero was represented differently: the Babylonians
used a space or a placeholder symbol, the Mayans used a shell symbol, and the
Indians developed the symbol '0' that evolved into the modern digit.

Additional Resources
History of Zero in Mathematics: Tracing the Concept’s Journey Across
Civilizations

history of zero in mathematics is a fascinating tale of intellectual
evolution, cultural exchange, and the gradual emergence of a concept that
fundamentally transformed the way humans understand numbers and calculations.
Far from being a mere symbol, zero’s development marks a pivotal moment in
mathematical history, enabling the rise of modern arithmetic, algebra, and
computer science. This article delves into the origins, adoption, and
significance of zero, highlighting key milestones and figures that
contributed to its widespread acceptance and utility.

Origins and Early Representations of Zero

The concept of zero did not emerge overnight; its history is rooted in the
practical needs of early civilizations for record-keeping and counting.



Ancient societies like the Babylonians, Egyptians, and Mayans each developed
numerical systems that, in some form, hinted at the idea of ‘nothingness’ or
an empty place value.

Babylonians, around 300 BC, used a placeholder symbol in their cuneiform
numeric system to signify the absence of a digit in a particular position,
essentially an early form of zero. However, this placeholder was not
considered a number itself and was used inconsistently, often only in the
middle of numbers but not at the end.

The Mayan civilization independently developed a symbol for zero around 4th
century AD, represented graphically as a shell shape. This zero was integral
to their vigesimal (base-20) numeric system, allowing for complex calendrical
calculations and astronomical observations. Notably, the Mayan zero
functioned both as a placeholder and as a number with its own value.

Zero in Ancient India: The Birthplace of the Number
Zero

The most influential development in the history of zero in mathematics
occurred in ancient India, where the concept was formalized as both a
placeholder and a number. Indian mathematicians, notably around the 5th
century AD, began to treat zero not just as an absence but as a numeral with
its own properties.

The mathematician Brahmagupta (7th century) is often credited with the
earliest known rules for arithmetic involving zero, including addition,
subtraction, and multiplication. His work articulated zero as a number and
explored operations involving zero and negative numbers, laying the
groundwork for algebra.

This Indian innovation was revolutionary because it integrated zero into a
positional decimal system, vastly simplifying calculations and enabling the
representation of very large or small numbers efficiently. The Indian numeral
system, including zero, would later be transmitted to the Islamic world and
subsequently to Europe.

The Transmission of Zero Across Cultures

The journey of zero from India to the wider world is a story of cultural
transmission and adaptation. The Arab mathematicians played a crucial role in
preserving and expanding upon Indian mathematics during the medieval period.



Zero in the Islamic Golden Age

During the Islamic Golden Age (8th to 14th centuries), scholars translated
and studied numerous Indian mathematical texts. Persian mathematician Al-
Khwarizmi, often called the “father of algebra,” wrote extensively on the
Indian numeral system, including zero. His book, “On the Calculation with
Hindu Numerals,” introduced these concepts to the Arabic-speaking world.

The Arabic term ‘sifr’ (meaning empty or nothing), derived from the Sanskrit
‘shunya’ (void), became the root for the modern word zero. Islamic
mathematicians refined arithmetic operations involving zero and developed
algebraic methods that heavily relied on the concept.

Zero’s Introduction to Europe

Although zero had been in use in the Islamic world for centuries, its
acceptance in Europe was slower and met with skepticism. The Latin West
primarily used Roman numerals, which lacked a zero and positional notation,
making arithmetic cumbersome.

The Italian mathematician Fibonacci’s 1202 work Liber Abaci was instrumental
in introducing the Hindu-Arabic numeral system, including zero, to Europe.
Fibonacci demonstrated the efficiency of the system for trade and commerce,
promoting its adoption.

Despite initial resistance due to cultural and religious biases—zero was
sometimes associated with the void or nihilism—European mathematicians
eventually embraced zero by the 15th century. The printing press and the rise
of commerce accelerated the spread of zero and the decimal system across
Europe.

Mathematical Significance and Impact of Zero

The history of zero in mathematics is not just about a symbol but about the
conceptual breakthrough that zero represents. It enabled several key
developments:

Place Value System: Zero acts as a placeholder, allowing digits to
represent different magnitudes depending on their position. This
positional notation is the backbone of the decimal system.

Algebraic Operations: Zero permits defining additive identity,
facilitating the formal development of algebra and equations.

Calculus and Limits: The concept of zero underpins limits and



infinitesimals, essential in calculus.

Computing and Digital Systems: Binary code relies on zero and one,
making zero foundational to modern technology.

However, the acceptance of zero also introduced philosophical and
mathematical challenges. For instance, division by zero remains undefined,
posing paradoxes and prompting the development of more advanced number
systems and mathematical rigor.

Zero in Modern Mathematics and Technology

Today, zero is ubiquitous in mathematics, science, and technology. Its
integration into number theory, set theory (as the cardinality of the empty
set), and computer science exemplifies its foundational role.

Moreover, zero’s role in algorithms and digital logic circuits highlights its
practical importance beyond theoretical mathematics. The binary numeral
system, essential to all digital computers, depends entirely on the concept
of zero as a state or value.

Reflecting on the History of Zero in
Mathematics

The history of zero in mathematics illustrates the interplay between cultural
innovation, intellectual curiosity, and practical necessity. From its obscure
beginnings as a placeholder in ancient Babylonian cuneiform to its central
position in modern science and technology, zero’s journey is a testament to
human ingenuity.

The gradual acceptance of zero also underscores how mathematical ideas can
challenge prevailing worldviews before becoming indispensable. Today, zero is
not only a number but a symbol of the power of abstraction and the
universality of mathematical thought.

History Of Zero In Mathematics
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  history of zero in mathematics: The ^ANothing that Is Robert Kaplan, 1999-10-28 A symbol
for what is not there, an emptiness that increases any number it's added to, an inexhaustible and
indispensable paradox. As we enter the year 2000, zero is once again making its presence felt.
Nothing itself, it makes possible a myriad of calculations. Indeed, without zero mathematics as we
know it would not exist. And without mathematics our understanding of the universe would be vastly
impoverished. But where did this nothing, this hollow circle, come from? Who created it? And what,
exactly, does it mean? Robert Kaplan's The Nothing That Is: A Natural History of Zero begins as a
mystery story, taking us back to Sumerian times, and then to Greece and India, piecing together the
way the idea of a symbol for nothing evolved. Kaplan shows us just how handicapped our ancestors
were in trying to figure large sums without the aid of the zero. (Try multiplying CLXIV by XXIV).
Remarkably, even the Greeks, mathematically brilliant as they were, didn't have a zero--or did they?
We follow the trail to the East where, a millennium or two ago, Indian mathematicians took another
crucial step. By treating zero for the first time like any other number, instead of a unique symbol,
they allowed huge new leaps forward in computation, and also in our understanding of how
mathematics itself works. In the Middle Ages, this mathematical knowledge swept across western
Europe via Arab traders. At first it was called dangerous Saracen magic and considered the Devil's
work, but it wasn't long before merchants and bankers saw how handy this magic was, and used it to
develop tools like double-entry bookkeeping. Zero quickly became an essential part of increasingly
sophisticated equations, and with the invention of calculus, one could say it was a linchpin of the
scientific revolution. And now even deeper layers of this thing that is nothing are coming to light:
our computers speak only in zeros and ones, and modern mathematics shows that zero alone can be
made to generate everything. Robert Kaplan serves up all this history with immense zest and humor;
his writing is full of anecdotes and asides, and quotations from Shakespeare to Wallace Stevens
extend the book's context far beyond the scope of scientific specialists. For Kaplan, the history of
zero is a lens for looking not only into the evolution of mathematics but into very nature of human
thought. He points out how the history of mathematics is a process of recursive abstraction: how
once a symbol is created to represent an idea, that symbol itself gives rise to new operations that in
turn lead to new ideas. The beauty of mathematics is that even though we invent it, we seem to be
discovering something that already exists. The joy of that discovery shines from Kaplan's pages, as
he ranges from Archimedes to Einstein, making fascinating connections between mathematical
insights from every age and culture. A tour de force of science history, The Nothing That Is takes us
through the hollow circle that leads to infinity.
  history of zero in mathematics: The History of Zero Tika Downey, 2003-08-01 This journey
into the past explores our place-value number system through a survey of the history of the number
zero. Includes comparative graphs of Chinese numerals, Hindu-Arabic numbers, and Babylonian
cuneiform.
  history of zero in mathematics: History of Mathematics David E. Smith, 1958-06-01 Within
this two-volume edition, Professor Smith covers the entire history of mathematics in the Near and
Far East and the West, from primitive number concepts to the calculus. His account is distinguished
by impeccable scholarship combined with unusual clarity and readability. Footnotes add many
technical points outside the book's actual line of development and direct the reader to disputed
matters and source readings. Hundreds of illustrations from Egyptian papyri, Hindu, Chinese, and
Japanese manuscripts, Greek and Roman texts, Medieval treatises, maps, portraits, etc. are used
along with modern graphs and diagrams. Every major figure from Euclid to Descartes, Gauss, and
Riemann and hundreds of lesser-known figures — Theon of Smyrna, Rabbi ben Ezra, Radulph of
Laon, Mersenns, Benedetti, and more — are considered both with respect to specific problems and
with an awareness of their overall influence on mathematics. Volume II: Special Topics, considering
mathematics in terms of arithmetic geometry, algebra, trig, calculus, calculating machines, and
other specific fields and problems. 192 Topics for Discussion. 195 illustrations. Index.
  history of zero in mathematics: The Origin and Significance of Zero , 2024-03-11 Winner
of the 2024 Outstanding Academic Titles award in Choice, a publishing unit of the Association of



College & Research Libraries (ACRL) Zero has been axial in human development, but the origin and
discovery of zero has never been satisfactorily addressed by a comprehensive, systematic and above
all interdisciplinary research program. In this volume, over 40 international scholars explore zero
under four broad themes: history; religion, philosophy & linguistics; arts; and mathematics & the
sciences. Some propose that the invention/discovery of zero may have been facilitated by the prior
evolution of a sophisticated concept of Nothingness or Emptiness (as it is understood in
non-European traditions); and conversely, inhibited by the absence of, or aversion to, such a concept
of Nothingness in the West. But not all scholars agree. Join the debate.
  history of zero in mathematics: A Concise History of Mathematics Dirk Jan Struik, 1967
This compact, well-written history covers major mathematical ideas and techniques from the ancient
Near East to 20th-century computer theory, surveying the works of Archimedes, Pascal, Gauss,
Hilbert, and many others. The author's ability as a first-class historian as well as an able
mathematician has enabled him to produce a work which is unquestionably one of the best. —
Nature.
  history of zero in mathematics: From One to Zero Georges Ifrah, 1985
  history of zero in mathematics: A Little History of Mathematics Snezana Lawrence,
2025-05-13 A lively, accessible history of mathematics throughout the ages and across the globe
Mathematics is fundamental to our daily lives. Science, computing, economics—all aspects of
modern life rely on some kind of maths. But how did our ancestors think about numbers? How did
they use mathematics to explain and understand the world around them? Where do numbers even
come from? In this Little History, Snezana Lawrence traces the fascinating history of mathematics,
from the Egyptians and Babylonians to Renaissance masters and enigma codebreakers. Like
literature, music, or philosophy, mathematics has a rich history of breakthroughs, creativity and
experimentation. And its story is a global one. We see Chinese Mathematical Art from 200 BCE, the
invention of algebra in Baghdad’s House of Wisdom, and sangaku geometrical theorems at Japanese
shrines. Lawrence goes beyond the familiar names of Newton and Pascal, exploring the prominent
role women have played in the history of maths, including Emmy Noether and Maryam Mirzakhani.
  history of zero in mathematics: A History of Mathematics Florian Cajori, 1999 This Fifth
Edition (1991) of a book first published in 1893 covers the period from antiquity to the close of
World War I, with major emphasis on advanced mathematics and, in particular, the advanced
mathematics of the nineteenth and early twentieth centuries. In one concise volume this unique book
presents an interesting and reliable account of mathematics history for those who cannot devote
themselves to an intensive study. The book is a must for personal and departmental
librariesalike.Cajori has mastered the art of incorporating an enormous amount of specific detail into
a smooth-flowing narrative. The Index--for example--contains not just the 300 to 400 names one
would expect to find, but over 1,600. And, for example, one will not only find John Pell, but will learn
who he was and some specifics of what he did (and that the Pell equation was named erroneously
after him). In addition, one will come across Anna J. Pell and learn of her work on biorthogonal
systems; one willfind not only H. Lebesgue but the not unimportant (even if not major) V.A.
Lebesgue. Of the Bernoullis one will find not three or four but all eight. One will find R. Sturm as
well as C. Sturm; M. Ricci as well as G. Ricci; V. Riccati as well as J.F. Riccati; Wolfgang Bolyai as
well as J. Bolyai; themathematician Martin Ohm as well as the physicist G.S. Ohm; M. Riesz as well
as F. Riesz; H.G. Grassmann as well as H. Grassmann; H.P. Babbage who continued the work of his
father C. Babbage; R. Fuchs as well as the more famous L. Fuchs; A. Quetelet as well as L.A.J.
Quetelet; P.M. Hahn and Hans Hahn; E. Blaschke and W. Blaschke; J. Picard as well as the more
famous C.E. Picard; B. Pascal (of course) and also Ernesto Pascal and Etienne Pascal; and the
historically important V.J. Bouniakovskiand W.A. Steklov, seldom mentioned at the time outside the
Soviet literature.
  history of zero in mathematics: Learning Activities from the History of Mathematics
Frank J. Swetz, 1994 Biographies of 23 important mathematicians span many centuries and cultures.
Historical Learning Tasks provide 21 in-depth treatments of a variety of historical problems.



  history of zero in mathematics: Division by Zero Calculus—History and Development Saburou
Saitoh, 2021-11-29 This is based on the record of how I have been discovering and pioneering a new
world by breaking the first of the Ten Commandments of Mathematics, which has been 2300 years
since Aristotle and must not be divided by zero. I am involved in the basic issues of humankind
involved in mathematical physics, philosophy, and worldview. What is eternity and what is infinity?
What is the significance of human existence?
  history of zero in mathematics: A Brief History of Mathematics Tianxin Cai, 2023-07-25
This volume, originally published in China and translated into four other languages, presents a
fascinating and unique account of the history of mathematics, divided into eight chronologically
organized chapters. Tracing the development of mathematics across disparate regions and peoples,
with particular emphasis on the relationship between mathematics and civilization, it examines
mathematical sources and inspirations leading from Egypt, Babylon and ancient Greece and
expanding to include Chinese, Indian and Arabic mathematics, the European Renaissance and the
French revolution up through the Nineteenth and Twentieth Centuries. Each chapter explores
connections among mathematics and cultural elements of the time and place treated, accompanying
the reader in a varied and exciting journey through human civilizations. The book contemplates the
intersections of mathematics with other disciplines, including the relationship between modern
mathematics and modern art, and the resulting applications, with the aid of images and
photographs, often taken by the author, which further enhance the enjoyment for the reader.
Written for a general audience, this book will be of interest to anyone who's studied mathematics in
university or even high school, while also benefiting researchers in mathematics and the humanities.
  history of zero in mathematics: Anachronisms in the History of Mathematics Niccol-
Guicciardini, 2021-07-22 Discover essays by leading scholars on the history of mathematics from
ancient to modern times in European and non-European cultures.
  history of zero in mathematics: A Brief History Of Mathematics For Curious Minds
Krzysztof R Apt, 2023-11-17 This book offers a short and accessible account of the history of
mathematics, written for the intelligent layman to gain a better appreciation of its beauty, relevance,
and place in history. It traces the development of the subject throughout the centuries, starting with
the so-called Lebombo bone, the oldest known mathematical object that was estimated to be at least
43,000 years old, and ending with the 21st century.The presentation is informal, and no prior
knowledge of mathematics is needed to enjoy the systematic chronological insights. A collection of
appendices is included for more technical material — though still at the level of secondary school
mathematics — and is concerned with the historically important proofs and concepts that can be
explained in a simple way.
  history of zero in mathematics: The Nothing that is Robert Kaplan, 1999 In this text, Robert
Kaplan explores the peculiar course that the notion of nothing or its mathematical representative,
zero, has taken throughout history. Forced into our awareness 4000 years ago by the need to count
ever larger multitudes, zero drifted in and out of focus, disappeared for centuries, then swept from
the East into the medieval world, with fears and superstitions crouched around it. Did we discover or
invent it? Was it the devil's work? Is it a number or a fiction? Its users came to see that it held
immense power to unriddle the universe, leading to profound insights into the mind and the world.
And now new layers are coming to light: our computers speak only in zeros and ones, and, for a
cosmologist, zero alone can be made to generate everything.
  history of zero in mathematics: The History of Mathematics: A Source-Based Approach June
Barrow-Green, Jeremy Gray, Robin Wilson, 2021-12-17 The History of Mathematics: A Source-Based
Approach is a comprehensive history of the development of mathematics. This, the first volume of
the two-volume set, takes readers from the beginning of counting in prehistory to 1600 and the
threshold of the discovery of calculus. It is notable for the extensive engagement with
original—primary and secondary—source material. The coverage is worldwide, and embraces
developments, including education, in Egypt, Mesopotamia, Greece, China, India, the Islamic world
and Europe. The emphasis on astronomy and its historical relationship to mathematics is new, and



the presentation of every topic is informed by the most recent scholarship in the field. The
two-volume set was designed as a textbook for the authors' acclaimed year-long course at the Open
University. It is, in addition to being an innovative and insightful textbook, an invaluable resource for
students and scholars of the history of mathematics. The authors, each among the most
distinguished mathematical historians in the world, have produced over fifty books and earned
scholarly and expository prizes from the major mathematical societies of the English-speaking world.
  history of zero in mathematics: A Concise History of Mathematics Dirk J. Struik, 2012-06-28
This compact, well-written history — first published in 1948, and now in its fourth revised edition —
describes the main trends in the development of all fields of mathematics from the first available
records to the middle of the 20th century. Students, researchers, historians, specialists — in short,
everyone with an interest in mathematics — will find it engrossing and stimulating. Beginning with
the ancient Near East, the author traces the ideas and techniques developed in Egypt, Babylonia,
China, and Arabia, looking into such manuscripts as the Egyptian Papyrus Rhind, the Ten Classics of
China, and the Siddhantas of India. He considers Greek and Roman developments from their
beginnings in Ionian rationalism to the fall of Constantinople; covers medieval European ideas and
Renaissance trends; analyzes 17th- and 18th-century contributions; and offers an illuminating
exposition of 19th century concepts. Every important figure in mathematical history is dealt with —
Euclid, Archimedes, Diophantus, Omar Khayyam, Boethius, Fermat, Pascal, Newton, Leibniz,
Fourier, Gauss, Riemann, Cantor, and many others. For this latest edition, Dr. Struik has both
revised and updated the existing text, and also added a new chapter on the mathematics of the first
half of the 20th century. Concise coverage is given to set theory, the influence of relativity and
quantum theory, tensor calculus, the Lebesgue integral, the calculus of variations, and other
important ideas and concepts. The book concludes with the beginnings of the computer era and the
seminal work of von Neumann, Turing, Wiener, and others. The author's ability as a first-class
historian as well as an able mathematician has enabled him to produce a work which is
unquestionably one of the best. — Nature Magazine.
  history of zero in mathematics: The Development of Mathematics E. T. Bell, 2012-09-11
Time-honored study by a prominent scholar of mathematics traces decisive epochs from the
evolution of mathematical ideas in ancient Egypt and Babylonia to major breakthroughs in the 19th
and 20th centuries. 1945 edition.
  history of zero in mathematics: Zero – Much to Do About Nothing? Jim E. Riviere,
2025-04-05 Zero – Much to Do About Nothing? is a thought-provoking work that delves into the
complexities of defining “zero” in various fields, from mathematics and physics to pharmacology and
food safety. Drawing on his extensive experience in teaching, research and managing a
USDA-supported chemical food safety program, Jim E. Riviere provides readers with practical
examples and case studies that highlight the challenges of defining “zero” in different contexts
across a wide range of fields. In his four decades of university teaching, doing research in
pharmacology, toxicology, biomathematics and nanoscience, Dr. Riviere has repeatedly encountered
the concept of “zero” and the broad parameters utilized to achieve a proper definition. Zero” enters
when discussions concern defining nothing, negligible, very small, below level of detection, absence
of effect or safe. This renders the term “zero” incredibly confusing to scientists, practitioners and
regulators. This book explores the origin of the concept of “zero” in mathematics, physics, chemistry
and statistics and how these concepts migrated to fields such as pharmacology, toxicology, cancer
research and food safety, as well as to the legal profession in the form of regulatory science and
policy. Specific chapters deal with the application of “zero” to these distinct fields. The main focus
throughout the book is to illustrate how important context is to the definition of “zero”. This has
assumed greater relevance today with the advent of nanoscience where “small” implies different
physical and chemical behavior and the use of artificial Intelligence to analyze vast troves of data
from the web. The goal of the book is to provide much-needed clarity about zero and break down the
many issues preventing it. Riviere expertly explains how the concept of “zero” is essential to a wide
range of issues, from defining negligible amounts of a substance to determining the safety of a



product or process. He shows how the term “zero” can have different meanings in different fields
and how this can lead to confusion and misunderstandings among scientists, practitioners and
regulators. Whether you're working in Food Safety, Chemistry, Pharmacology, Mathematics, Physics
or beyond, Zero – Much to Do About Nothing? is a relatable book that will deepen your
understanding of the concept of “zero” and its diverse applications.
  history of zero in mathematics: Communication in History David Crowley, Paul Heyer,
2015-09-30 Updated in a new 6th edition, Communication in History reveals how media has been
influential in both maintaining social order and as powerful agents of change. With revised new
readings, this anthology continues to be, as one reviewer wrote, the only book in the sea of History
of Mass Communication books that introduces readers to a more expansive, intellectually enlivening
study of the relationship between human history and communication history. From print to the
Internet, this book encompasses a wide-range of topics, that introduces readers to a more expansive,
intellectually enlivening study of the relationship between human history and communication
history.
  history of zero in mathematics: Zero and Pi Amalkumar Mukhopadhyay, Siddheshwar
Rameshwar Bhatt, 2024-03-29 The book, divided into two major parts, discusses the evolution of the
concept and symbols of zero and the history of pi. Both the topics are discussed from the Neolithic
Age to the nineteenth century. The book also clears the assumption that Johann Heinrich Lambert
(AD 1761) only invented the irrationality of pi by crediting Lambert jointly with André Marie
Legendre (AD 1794). Part 1, consisting of six stages spread in six chapters, meets a challenge to the
authors as eminent scholars of the history of mathematics have diverse opinions based on
conjectures. This part primarily discusses how the symbol O, in the Vedic religious practices,
considered a replica of the universe prescribed for meditation on the unknown Brahman (conceived
of as the space supreme in the Upanishads), was later transcended to the symbol of an unknown
quantity in mathematics along with a dot for zero in an arena of atheism. It also highlights how the
zero notation and the decimal system of Indian numerals embellished with the algebraic thoughts of
Brahmagupta passed on to China and Europe via Arabia. Topics in this part have traced the
development from the origin to the final form as seen today after the western practice and try to put
an end to the long-standing debate over history. Appendices contain the Sanskrit verses
(transliterated with meanings into English) along with the essential mathematical deduction referred
to in the body of the part to help the reader to have a better understanding. Part 2 speaks of a novel
idea of unveiling the nature of pi interwoven with threads of historical ups and downs in the world
scenario. This part, containing five chapters, collects all available up-to-date data in every field of
history to make the presentation complete in all respects. This part discusses the origin of the
definition of pi as the rim of a wheel is thrice its diameter at the Indus Valley in the fourth
millennium BC. This part also discusses the enlightenment of China in circle-squaring (classical
method), Indian mathematics with astronomical knowledge along the Buddhist channel, and India’s
discovering circumference/diameter as a non-Euclidean number.
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