a history of pi

A History of Pi: Tracing the Journey of the Mysterious Constant

a history of pi is a fascinating tale that stretches back thousands of years,
weaving through the annals of mathematics, culture, and human curiosity. Pi,
often represented by the Greek letter m, is more than just a number—it's a
symbol of the infinite and the enigmatic nature of mathematics itself. From
ancient civilizations trying to understand circles to modern-day
mathematicians calculating trillions of digits, the story of pi is as rich
and complex as the number is irrational.

The Origins of Pi in Ancient Civilizations

The quest to understand the relationship between a circle's circumference and
its diameter is nearly as old as civilization itself. Early attempts to
approximate this ratio laid the groundwork for what we now know as pi.

Early Approximations in Mesopotamia and Egypt

Some of the earliest recorded values of pi come from ancient Babylon and
Egypt, dating back to around 1900 BCE. The Babylonians used a value of 3.125
(or 25/8), while the Egyptians, as recorded in the Rhind Mathematical
Papyrus, approximated pi as roughly 3.1605. These values were derived from
practical measurements and geometric constructions, aimed at solving
architectural and engineering problems.

Despite their simplicity, these approximations reveal the early recognition
of the constant ratio governing circles, even though they lacked the
mathematical tools to define it precisely. This demonstrates how pi was
initially a practical number, essential for everyday tasks like land
measurement and construction.

Pi in Ancient Greek Mathematics

The Greeks elevated the study of pi from practical approximation to
theoretical inquiry. Mathematicians like Archimedes of Syracuse (c. 287-212
BCE) made significant strides by developing methods to calculate pi more
accurately.

Archimedes is often credited as the first to rigorously approximate pi by
inscribing and circumscribing polygons around a circle. By calculating the
perimeters of these polygons, he bounded pi between 3 1/7 (approximately
3.1429) and 3 10/71 (approximately 3.1408). This method, known as the
polygonal algorithm, was groundbreaking and remained influential for
centuries.



The Evolution of Pi Through the Middle Ages and
Renaissance

As mathematical thought progressed, so did the methods and understanding of
pi. The Middle Ages and Renaissance period saw pi’s journey continuing
through various cultures and breakthroughs.

Pi in Indian and Chinese Mathematics

While Greek mathematicians laid important foundations, scholars in India and
China independently developed their own methods for approximating pi. In the
5th century CE, the Indian mathematician Aryabhata approximated pi to 3.1416,
remarkably close to the true value. Later, Madhava of Sangamagrama and the
Kerala school derived infinite series expressions for pi, anticipating
calculus centuries before Newton and Leibniz.

In China, mathematicians like Zu Chongzhi (429-500 CE) approximated pi to
seven decimal places (3.1415929), which was the most accurate approximation
for nearly a thousand years. Zu’s calculation was based on polygonal methods
similar to those of Archimedes but extended to polygons with 12,288 sides.

European Rediscovery and Symbolism

During the Renaissance, European mathematicians rediscovered many ancient
Greek texts and combined them with new ideas. The development of calculus in
the 17th century by Isaac Newton and Gottfried Wilhelm Leibniz transformed
the approach to calculating pi, introducing infinite series that converged to
pi with increasing precision.

The actual symbol n was first used to represent the constant by Welsh
mathematician William Jones in 1706, and it was popularized by the
mathematician Leonhard Euler later in the 18th century. The choice of m,
derived from the Greek word for perimeter (periphéria), was fitting and has
since become universally recognized.

Modern Advances and the Computational Era of Pi

The 20th and 21st centuries have seen a dramatic shift in how pi is
understood and calculated, thanks to advancements in technology and
mathematics.

Pi and the Rise of Computers

Before computers, calculating pi to many decimal places was a painstaking
manual process. Mathematicians used infinite series, iterative algorithms,
and geometric methods to extend known digits. The advent of computers
revolutionized this process, allowing mathematicians to compute pi to
millions, billions, and now trillions of digits.



Fast algorithms like the Gauss-Legendre algorithm and the Chudnovsky
algorithm have been instrumental in pushing the boundaries. These methods
rely on rapidly converging series that enable efficient computation far
beyond what was previously possible.

Why Calculate Pi to So Many Digits?

While most practical applications require only a handful of decimal places
(NASA calculations, for instance, use about 15), the pursuit of pi’s digits
is a blend of mathematical curiosity, computational testing, and even
artistic expression.

Calculating trillions of digits serves as a benchmark for testing
supercomputers and algorithms. Moreover, the distribution of digits in pi has
been studied to understand randomness and normality in irrational numbers—an
ongoing area of research in number theory.

The Cultural Impact and Celebrations of Pi

Pi’s influence extends beyond mathematics into popular culture, education,
and even art.

Pi Day and Popular Culture

March 14th (3/14) has become synonymous with pi in many parts of the world.
Pi Day is celebrated with activities ranging from reciting digits to pie-
eating contests, helping to make mathematics fun and accessible.

Pi has also inspired countless references in literature, movies, and music,
often symbolizing infinity or the mysterious nature of the universe. Its
endless, non-repeating decimal expansion has fascinated artists and writers
alike.

Teaching Pi: Tips for Educators

Introducing pi to students can be an exciting opportunity to connect math
with real-world experiences. Using hands-on activities like measuring
circular objects, exploring the history of pi, or engaging in Pi Day
celebrations can deepen understanding and appreciation.

Encouraging students to memorize digits or understand pi through infinite
series can also spark interest in deeper mathematical concepts like limits
and irrational numbers.

From the earliest approximations carved in ancient tablets to the mind-
boggling computations of today, the history of pi is a testament to human
curiosity and the endless pursuit of knowledge. It reminds us that even the
simplest shapes—like a circle—can hold mysteries that continue to challenge
and inspire us across millennia.



Frequently Asked Questions

What is the historical origin of the mathematical
constant pi?

The mathematical constant pi (n) originated from ancient civilizations such
as the Egyptians and Babylonians, who approximated the ratio of a circle's
circumference to its diameter thousands of years ago.

Who was the first mathematician to calculate pi with
high precision?
Archimedes of Syracuse, around 250 BCE, 1is credited with one of the first

rigorous calculations of pi, using a polygon approximation method to estimate
its value between 3.1408 and 3.1429.

How did ancient cultures approximate the value of pi?

Ancient cultures used geometric methods, such as inscribing and
circumscribing polygons around circles, and empirical measurements to
approximate pi, often resulting in values like 3.125 or 3.16.

What role did the Chinese mathematician Zu Chongzhi
play in the history of pi?
Zu Chongzhi, in the 5th century, calculated pi to seven decimal places

(3.1415926), which was the most accurate approximation for nearly 1,000
years.

How did the invention of calculus impact the
understanding of pi?

The invention of calculus in the 17th century allowed mathematicians to
develop infinite series and integral formulas to calculate pi with
unprecedented precision.

What is the significance of the infinite series
discovered by mathematicians like Leibniz and Newton
in relation to pi?

Infinite series such as the Leibniz formula for pi enabled mathematicians to

express pi as an infinite sum, providing new ways to compute its digits and
understand its properties.

When was the symbol n first used to represent the
constant pi?
The Greek letter n was first used to represent the constant pi by Welsh

mathematician William Jones in 1706, and it was popularized by Euler in the
18th century.



How has the calculation of pi evolved with modern
computers?

Modern computers have enabled the calculation of trillions of digits of pi
using advanced algorithms, demonstrating both computational power and the
digit's infinite, non-repeating nature.

Why is pi considered an irrational and transcendental
number?

Pi is irrational because it cannot be expressed as a fraction of two
integers, and transcendental because it is not a root of any non-zero
polynomial equation with rational coefficients, proven in the 19th century.

How has the history of pi influenced fields outside
mathematics?

The history of pi has impacted physics, engineering, computer science, and
even art and culture by providing a fundamental constant essential for
understanding circles, waves, and periodic phenomena.

Additional Resources

The Intriguing Journey: A History of Pi

a history of pi reveals a fascinating tale of humanity's quest to understand
one of mathematics' most enduring constants. Pi, denoted by the Greek letter
n, represents the ratio of a circle's circumference to its diameter. While
its value is commonly approximated as 3.14159, the number itself is
irrational and transcendental, extending infinitely without repetition or
pattern. The story of pi spans millennia, connecting ancient civilizations,
groundbreaking mathematicians, and modern computational feats, reflecting
both the evolution of mathematical thought and the advancement of technology.

Early Approximations and Ancient Civilizations

The origins of pi trace back to ancient times when early cultures sought to
measure circles for practical and astronomical purposes. The earliest known
approximations come from Babylonian mathematicians around 1900 BCE, who used
a value of 3.125 (25/8), derived from empirical measurements. Similarly,
ancient Egyptians, documented in the Rhind Mathematical Papyrus (~1650 BCE),
approximated pi as roughly 3.1605, demonstrating an early understanding of
the circle's properties.

Pi in the Ancient Near East

Both Babylonians and Egyptians approached pi through geometric approximations
rather than symbolic representation. Their techniques included inscribing
polygons within circles and calculating perimeters to estimate circumference.
This method laid foundational principles for later mathematicians to refine
pi’s value.



Pi in Ancient Greece

The Greeks elevated the study of pi through rigorous mathematical proofs.
Archimedes of Syracuse (287-212 BCE) is often credited with the first
theoretical calculation of pi. Using a method involving inscribed and
circumscribed polygons with up to 96 sides, Archimedes established that pi
lay between 3 1/7 (approximately 3.1429) and 3 10/71 (approximately 3.1408).
This was a monumental advancement, transitioning pi from empirical
approximations to geometric bounds grounded in logic.

The Evolution of Pi Through the Middle Ages and
Renaissance

During the Middle Ages, further progress in calculating pi slowed in the
Western world but flourished in other regions. Indian and Chinese
mathematicians made substantial contributions, employing infinite series and
iterative algorithms.

Pi in Indian Mathematics

Indian mathematicians, such as Aryabhata (476-550 CE), provided
approximations of pi to several decimal places. Later, Madhava of
Sangamagrama (c. 1350-1425) pioneered infinite series expressions for pi,
effectively anticipating concepts in calculus centuries ahead of their formal
development in Europe. His work on the Madhava-Leibniz series allowed for
more precise calculations of pi.

Pi in Chinese Mathematics

In China, mathematicians like Zu Chongzhi (429-500 CE) calculated pi to seven
decimal places (3.1415929), an extraordinary level of accuracy for the time.
Zu's approximation stood unmatched for nearly a millennium, showcasing the
sophistication of ancient Chinese mathematics.

The Symbol n and Modern Mathematical Analysis

The adoption of the symbol n to represent the circle constant is relatively
recent. In 1706, Welsh mathematician William Jones first used n in print,
choosing the Greek letter as an abbreviation for "perimeter." The symbol
gained widespread acceptance after Leonhard Euler popularized it in the 18th
century, cementing pi's identity within mathematical notation.

Advancements in Analytical Techniques

The development of calculus by Newton and Leibniz opened new avenues for
expressing pi through infinite series, integrals, and products. For instance,
the Leibniz formula for pi represents it as an alternating series:



n/4 =1 - 1/3 + 1/5 - 1/7 + 1/9 -

While slow to converge, such series provided theoretical frameworks for
understanding pi’s properties and for computational methods.

Transcendence and Irrationality

In the 18th and 19th centuries, mathematicians rigorously proved that pi is
irrational (it cannot be expressed as a ratio of integers) and transcendental
(not a root of any non-zero polynomial equation with rational coefficients).
Johann Heinrich Lambert proved pi’s irrationality in 1768, and Ferdinand von
Lindemann demonstrated its transcendence in 1882. These proofs had profound
implications, including the impossibility of "squaring the circle" using only
compass and straightedge.

Computational Milestones and Pi in the Digital
Age

The advent of computers revolutionized the calculation of pi, enabling the
computation of billions and trillions of digits. Early mechanical and
electronic calculators paved the way for modern algorithms and high-precision
arithmetic.

Algorithmic Improvements

Algorithms like the Gauss-Legendre algorithm and the Bailey-Borwein-Plouffe
(BBP) formula accelerated pi computations. The BBP formula, discovered in
1995, 1is particularly notable as it allows the extraction of individual
hexadecimal digits of pi without calculating preceding digits—an
unprecedented computational breakthrough.

Record-breaking Calculations

From John von Neumann's early computer calculations in the mid-20th century
to contemporary supercomputers, the record for pi digits has steadily
increased. As of 2022, pi has been computed to over 62.8 trillion digits.
While such precision exceeds any practical application, these efforts serve
as benchmarks for computational efficiency and numerical analysis.

Practical Applications of Pi

Despite its abstract nature, pi is indispensable across scientific and
engineering fields. It appears in formulas governing waves, electromagnetism,
quantum mechanics, probability, and statistics. Engineering applications
include signal processing, structural design, and computer graphics. The
precision of pi required varies by context; for example, NASA uses pi
approximated to 15 decimal places for interplanetary navigation,
demonstrating the balance between computational cost and accuracy.



The Cultural and Educational Significance of Pi

Beyond mathematics, pi has permeated popular culture and education. Pi Day,
celebrated annually on March 14th (3/14), promotes public interest in math
and science. Its infinite, non-repeating decimal expansion has inspired
curiosity, artistic expressions, and even memorization challenges, where
enthusiasts recite thousands of digits.

Pi in Literature and Popular Media

Pi has been featured in novels, films, and art, often symbolizing complexity,
mystery, or the infinite. Works like "Life of Pi" by Yann Martel, although
metaphorical rather than mathematical, highlight the cultural resonance of
the term.

Educational Tools and Pi

Teachers use pi to introduce concepts of irrational numbers, infinite series,
and mathematical constants. Its rich history provides a narrative framework
that connects abstract mathematics to human ingenuity and discovery.

The history of pi is not merely a chronicle of numbers; it is a testament to
humanity’s enduring curiosity and capacity for abstract reasoning. From
ancient stone tablets to state-of-the—-art computers, pi remains a bridge
linking past innovations with future explorations in mathematics and science.
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a history of pi: A History of [pi] (pi) Petr Beckmann, 1982 History of pi, says the author, though
a small part of the history of mathematics, is nevertheless a mirror of the history of man. Petr
Beckmann holds up this mirror, giving the background of the times when pi made progress and also
when it did not, because science was being stifled by militarism or religious fanaticism. The
mathematical level of this book is flexble, and there is plenty for readers of all ages and interests.
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Petr Beckmann holds up this mirror, giving the background of the times when pi made progress and
also when it did not, because science was being stifled by militarism or religious fanaticism. The
mathematical level of this book is flexble, and there is plenty for readers of all ages and interests.
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though a small part of the history of mathematics, is nevertheless a mirror of the history of man.
Petr Beckmann holds up this mirror, giving the background of the times when pi made progress and
also when it did not, because science was being stifled by militarism or religious fanaticism. The
mathematical level of this book is flexble, and there is plenty for readers of all ages and interests.

a history of pi: Pi: A Source Book ].L. Berggren, Jonathan Borwein, Peter Borwein, 2014-01-13
This book documents the history of pi from the dawn of mathematical time to the present. One of the
beauties of the literature on pi is that it allows for the inclusion of very modern, yet accessible,
mathematics. The articles on pi collected herein include selections from the mathematical and
computational literature over four millennia, a variety of historical studies on the cultural
significance of the number, and an assortment of anecdotal, fanciful, and simply amusing pieces. For
this new edition, the authors have updated the original material while adding new material of
historical and cultural interest. There is a substantial exposition of the recent history of the
computation of digits of pi, a discussion of the normality of the distribution of the digits, new
translations of works by Viete and Huygen, as well as Kaplansky's never-before-published Song of Pi.
From the reviews of earlier editions: Few mathematics books serve a wider potential readership
than does a source book and this particular one is admirably designed to cater for a broad spectrum
of tastes: professional mathematicians with research interest in related subjects, historians of
mathematics, teachers at all levels searching out material for individual talks and student projects,
and amateurs who will find much to amuse and inform them in this leafy tome. The authors are to be
congratulated on their good taste in preparing such a rich and varied banquet with which to
celebrate pi. - Roger Webster for the Bulletin of the LMS The judicious representative selection
makes this a useful addition to one's library as a reference book, an enjoyable survey of
developments and a source of elegant and deep mathematics of different eras. - Ed Barbeau for
MathSciNet Full of useful formulas and ideas, it is a vast source of inspiration to any mathematician,
A level and upwards-a necessity in any maths library. - New Scientist

a history of pi: o — Die Story Jean-Paul Delahaye, 2013-10-05 Die Zahl1t zu erforschen
bedeutet, das Universum zu erforschen ... » David Chudnovsky ... oder eher die Tiefen des Meeres
auszuloten, denn wir befinden uns unter Wasser, und alles scheint ohne Form zu sein. Wir brauchen
eine Lampe, und unser Computer ist diese Lampe.» Gregory Chudnovsky 11: = 3,14159 26535
89793 23846 26433 83279 ... Die Zahl 1t steht im Mittelpunkt eines aulSergewohnlich grofSen
Bereiches der Mathematik. Dieser Bereich ist so grof3, dal8 niemand ihn jemals vollstandig
erforschen wird. Dieses Buch streift im Zeitraffer durch die Geschichte der Zahl 1t und zeigt Thnen
auf unterhaltsame Weise, dafS die Mathematiker - nach 4000 Jahren Arbeit und vielen wunderbaren
Entdeckungen - immer noch neue Eigenschaften von 1t finden. Ungeachtet des bisher angehauften
Wissens bleibt diese funken spruhende Zahl geheimnisvoll, und manche der elementaren Fragen
uber rr scheinen sogar jenseits der Reichweite der heutigen Mathematik zu sein. Um die Zahl 1t
gruppieren sich viele Teilgebiete der Mathematik, denen Sie hier begegnen. Hierzu gehoren: - die
Geometrie, denn wir diirfen niemals vergessen, da8 1t seinen Ursprung in den Uberlegungen der
antiken Geometer hatte. Auch heute noch haben wir unsere Freude an den scharfsinnigen
Konstruktionen mit Zirkel und Lineal, die Generationen von Mathematikern mit Besessenheit erfiillt
haben.

a history of pi: Zur Geschichte der Zahl PI Klaus Piontzik, 2023-11-27 Hauptsachlich in der
Antike und noch bis ins 17. Jahrhundert hinein war die Bestimmung der Kreiszahl eher ein
praktisches, sprich geometrisches Problem, namlich einen gegebenen Kreis in eine (gradlinig
begrenzte) Flache zu verwandeln, wobei vorzugsweise das Quadrat benutzt wurde. Daher ist die
Geschichte der Zahl PI auch gleichzeitig die Geschichte der Quadratur bzw. der Rektifikation des
Kreises. Die Rektifikation des Kreises war mit elementaren geometrischen Operationen, wie etwa
Abwicklung und Faltung von Seilen und Proportionsbestimmung, naherungsweise als
Zahlenverhaltnisse 44:7, 22:7, 11:7, 11:14, 11:28 sowie 22:28 schon in der Antike bestimmbar. Von
heute aus gesehen sind es etwa 4700 Jahre, in denen sich die Beschaftigung des Menschen mit der
Quadratur des Kreises belegen lasst. Eine Konstruktion der Zahl PI durch Lineal und Zirkel, also die



geometrische Quadratur des Kreises, ist jedoch exakt nicht moglich. Zu erwahnen ware noch, dass
seit den Griechen, ganze Generationen von Mathematikern versucht haben, eine Losung der
Quadratur mit Zirkel und Lineal zu erreichen. Lindemanns Beweis, im Jahr 1882, zeigt jedoch die
Aussichtslosigkeit eines solchen Unterfangens. Was bedeutet, dass vorhandene geometrische
Konstruktionen, die Quadratur des Kreises betreffend, als Naherungslosungen zu betrachten sind
und somit alle geometrischen Quadraturkonstruktionen nur Naherungskonstruktionen darstellen.
Das Verhaltnis von Kreisumfang zum Kreisdurchmesser, dass wir heute mit der Zahl PI ausdricken,
war der 17. Buchstabe des urspriunglichen und ist der 16. Buchstabe des klassischen griechischen
Alphabetes. Der griechische Buchstabe p zur Bezeichnung der Verhaltniszahl des Kreisumfangs zum
Kreisdurchmesser soll sich ableiten aus dem griechischen Wort peripheria = Kreis(umfang),
Umkreis, Umfangslinie, Randbereich oder auch aus dem Wort perimetros = Umfang. Der
griechische Buchstabe p wurde als Abklurzung fir Peripherie erstmals von englischen
Mathematikern benutzt. Doch ihre Beispiele blieben ohne Nachahmung. Aufgegriffen wurde der
Buchstabe spater von Leonhard Euler, etwa ab 1738. Danach etablierte sich PI auch bei anderen
Mathematikern als Symbol fur die Kreiskonstante und setzte sich so dann uberall durch. Von
Archimedes bis heute gesehen sind das mindestens 2300 Jahre in denen sich die Beschaftigung des
Menschen mit der Kreiszahl PI gesichert belegen lasst.

a history of pi: Piece of Pi Naila Bokari, 2023-05-31 There are some topics or problems that
have captured the interest of mathematicians for ages. Calculating pi is one of them. While students
often encounter pi in the mathematics classroom when applying various formulas, rarely do they use
or explore pi in other contexts. This marvelous infinite number we know as pi shows up in many
fascinating and mysterious ways. It can be found everywhere, from astronomy and probability, to the
physics of sound and light. It is one of the most important numbers that exists. Help your students
discover the number that has intrigued mathematicians for centuries. Learn different ways pi has
been calculated through the ages, use pi to figure out your hat size, perform a variety of experiments
to estimate the value of pi, or relate pi to the alphabet. These interesting and exciting activities
encourage higher order thinking and offer a complete overview of this important number while
giving students practice in important math skills. This guide includes detailed lesson plans aligned to
NCTM standards and reproducible student worksheets. Use them for Pi Day (March 14), as an
enrichment or extension to your existing curriculum, or to challenge your ablest math students.
Grades 6-8

a history of pi: History of L. A. Harold Meyerson,

a history of pi: Pi: A Source Book Jonathan M. Borwein, 2013-06-29 Our intention in this
collection is to provide, largely through original writings, an ex tended account of pi from the dawn
of mathematical time to the present. The story of pi reflects the most seminal, the most serious, and
sometimes the most whimsical aspects of mathematics. A surprising amount of the most important
mathematics and a signifi cant number of the most important mathematicians have contributed to its
unfolding directly or otherwise. Pi is one of the few mathematical concepts whose mention evokes a
response of recog nition and interest in those not concerned professionally with the subject. It has
been a part of human culture and the educated imagination for more than twenty-five hundred
years. The computation of pi is virtually the only topic from the most ancient stratum of mathematics
that is still of serious interest to modern mathematical research. To pursue this topic as it developed
throughout the millennia is to follow a thread through the history of mathematics that winds through
geometry, analysis and special functions, numerical analysis, algebra, and number theory. It offers a
subject that provides mathe maticians with examples of many current mathematical techniques as
well as a palpable sense of their historical development. Why a Source Book? Few books serve wider
potential audiences than does a source book. To our knowledge, there is at present no easy access to
the bulk of the material we have collected.

a history of pi: The Pleasures Of Pi, E And Other Interesting Numbers Adrian Ning Hong
Yeo, 2006-11-01 This is a mathematics book written specifically for the enjoyment of
non-mathematicians and those who “hated math in school.” The book is organized into two sections:



(I) Beauty for the Eye (shallow water for the non-swimmer); and (II) A Feast for the Mind (slowly
getting deeper for the more adventurous).The author covers beautiful infinite series beginning with
those that a young child can understand to one that even Isaac Newton, Gottfried Liebniz and the
famous Bernoulli brothers could not sum.

a history of pi: Masters of Mathematics Robert A. Nowlan, 2017-05-13 The original title for this
work was “Mathematical Literacy, What Is It and Why You Need it”. The current title reflects that
there can be no real learning in any subject, unless questions of who, what, when, where, why and
how are raised in the minds of the learners. The book is not a mathematical text, and there are no
assigned exercises or exams. It is written for reasonably intelligent and curious individuals, both
those who value mathematics, aware of its many important applications and others who have been
inappropriately exposed to mathematics, leading to indifference to the subject, fear and even
loathing. These feelings are all consequences of meaningless presentations, drill, rote learning and
being lost as the purpose of what is being studied. Mathematics education needs a radical reform.
There is more than one way to accomplish this. Here the author presents his approach of wrapping
mathematical ideas in a story. To learn one first must develop an interest in a problem and the
curiosity to find how masters of mathematics have solved them. What is necessary to be
mathematically literate? It’s not about solving algebraic equations or even making a geometric
proof. These are valuable skills but not evidence of literacy. We often seek answers but learning to
ask pertinent questions is the road to mathematical literacy. Here is the good news: new
mathematical ideas have a way of finding applications. This is known as “the unreasonable
effectiveness of mathematics.”

a history of pi: Pi Jorg Arndt, Christoph Haenel, 2013-03-14 Ausgehend von den Verfahren, die
zu den hochgenauen Pi-Berechnungen eingesetzt werden, stellen die Autoren das mathematische,
programmtechnische sowie historische Umfeld der Zahl Pi ausfuhrlich dar. So werden sowohl
Themen wie die modernen arithmetischen Hochleistungsalgorithmen wie FFT-Multiplikation und
superlinear konvergente Iterationen von Gauf5, Brent, Salamin und Borwein als auch der
Algorithmus digitextract, der Tropfelalgorithmus und die Formeln von Ramanujan behandelt. Der
Leser findet einerseits historisch Interessantes wie die Wiederentdeckung der AGM-Formeln im
Gaufs-Nachlaf3, andererseits aber auch Skurriles und Anregendes wie die Untersuchungen zur
Normalitat von Pi. Die CD-ROM umfafSst unter anderem die in C++ ausgefuhrte Langzahlarithmetik
hfloat und viele weitere Programme zu Algorithmen fur die Pi-Berechnung, die jeweils im
Sourcecode beigefugt sind.

a history of pi: Pi Geschichte und Algorithmen Einer Zahl Karl Helmut Schmidt, 2001

a history of pi: Pi () in Nature, Art, and Culture Marcel Danesi, 2020-12-07 In Pi (1) in Nature,
Art, and Culture Marcel Danesi revisits the importance of 1 as a pattern in the structure of reality,
fitting in with the Pythagorean view of Order. Pi has cropped up in formulas that describe natural
and physical structures which, on the surface, seem to have nothing to do with a circle, but might
harbor the archetype of circularity as a principle. Through 1, this book thus revisits the implicit
ancient Greek view that geometry was a 'hermeneutic science,' a discipline aiming to investigate the
connectivity among numbers, shapes, and natural phenomena. It also examines its manifestations in
aesthetic, symbolic and cultural structures, which point to an abiding fascination with the circle as
an unconscious archetype. Hermeneutic geometry is ultimately about the exploration of the
meanings of geometric-mathematical notions to science and human life.

a history of pi: Functional Colonic Diseases—Advances in Research and Treatment: 2013
Edition , 2013-06-21 Functional Colonic Diseases—Advances in Research and Treatment: 2013
Edition is a ScholarlyBrief™ that delivers timely, authoritative, comprehensive, and specialized
information about Irritable Bowel Syndrome in a concise format. The editors have built Functional
Colonic Diseases—Advances in Research and Treatment: 2013 Edition on the vast information
databases of ScholarlyNews.™ You can expect the information about Irritable Bowel Syndrome in
this book to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Functional Colonic Diseases—Advances in



Research and Treatment: 2013 Edition has been produced by the world’s leading scientists,
engineers, analysts, research institutions, and companies. All of the content is from peer-reviewed
sources, and all of it is written, assembled, and edited by the editors at ScholarlyEditions™ and
available exclusively from us. You now have a source you can cite with authority, confidence, and
credibility. More information is available at http://www.ScholarlyEditions.com/.

a history of pi: Mathematical Constants Steven R. Finch, 2003-08-18 Steven Finch provides
136 essays, each devoted to a mathematical constant or a class of constants, from the well known to
the highly exotic. This book is helpful both to readers seeking information about a specific constant,
and to readers who desire a panoramic view of all constants coming from a particular field, for
example, combinatorial enumeration or geometric optimization. Unsolved problems appear virtually
everywhere as well. This work represents an outstanding scholarly attempt to bring together all
significant mathematical constants in one place.

a history of pi: Pi - Unleashed Jorg Arndt, Christoph Haenel, 2012-12-06 In the 4,000-year
history of research into Pi, results have never been as prolific as present. This book describes, in
easy-to-understand language, the latest and most fascinating findings of mathematicians and
computer scientists in the field of Pi. Attention is focused on new methods of high-speed
computation.

a history of pi: Principles of Transactional Memory Rachid Guerraoui, Michael Kapalka,
2022-06-01 Transactional memory (TM) is an appealing paradigm for concurrent programming on
shared memory architectures. With a TM, threads of an application communicate, and synchronize
their actions, via in-memory transactions. Each transaction can perform any number of operations
on shared data, and then either commit or abort. When the transaction commits, the effects of all its
operations become immediately visible to other transactions; when it aborts, however, those effects
are entirely discarded. Transactions are atomic: programmers get the illusion that every transaction
executes all its operations instantaneously, at some single and unique point in time. Yet, a TM runs
transactions concurrently to leverage the parallelism offered by modern processors. The aim of this
book is to provide theoretical foundations for transactional memory. This includes defining a model
of a TM, as well as answering precisely when a TM implementation is correct, what kind of
properties it can ensure, what are the power and limitations of a TM, and what inherent trade-offs
are involved in designing a TM algorithm. While the focus of this book is on the fundamental
principles, its goal is to capture the common intuition behind the semantics of TMs and the
properties of existing TM implementations. Table of Contents: Introduction / Shared Memory
Systems / Transactional Memory: A Primer / TM Correctness Issues / Implementing a TM / Further
Reading / Opacity / Proving Opacity: An Example / Opacity vs.\ Atomicity / Further Reading / The
Liveness of a TM / Lock-Based TMs / Obstruction-Free TMs / General Liveness of TMs / Further
Reading / Conclusions
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