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Ramanujan Summation of Divergent Series Bernard Candelpergher
2017-09-12 The aim of this monograph is to give a detailed exposition of
the summation method that Ramanujan uses in Chapter VI of his second
Notebook. This method, presented by Ramanujan as an application of the
Euler-MacLaurin formula, is here extended using a difference equation in
a space of analytic functions. This provides simple proofs of theorems on
the summation of some divergent series. Several examples and
applications are given. For numerical evaluation, a formula in terms of
convergent series is provided by the use of Newton interpolation. The
relation with other summation processes such as those of Borel and
Euler is also studied. Finally, in the last chapter, a purely algebraic
theory is developed that unifies all these summation processes. This
monograph is aimed at graduate students and researchers who have a
basic knowledge of analytic function theory.
The Riemann Zeta-Function Aleksandar Ivic 2012-07-12 This text
covers exponential integrals and sums, 4th power moment, zero-free
region, mean value estimates over short intervals, higher power
moments, omega results, zeros on the critical line, zero-density
estimates, and more. 1985 edition.
The Hilbert Challenge Jeremy Gray 2000 Few problems in mathematics
have had the status of those posed by David Hilbert in 1900.
Mathematicians have made their reputations by solving some of them
like Fermat's last theorem, but several remain unsolved including the
Riemann Hypotheses, which has eluded all the great minds of this
century. A hundred years later, this book takes a fresh look at the
problems, the man who set them, and the reasons for their lasting impact
on the mathematics of the twentieth century. In this fascinating book, the
authors consider what makes this the pre-eminent collection of problems
in mathematics, what they tell us about what drives mathematicians, and
the nature of reputation, influence and power in the world of modern
mathematics. It is written in a clear and entertaining style and will
appeal to anyone with interest in mathematics or those mathematicians
willing to try their hand at these problems.
Hidden Harmony—Geometric Fantasies Umberto Bottazzini 2013-06-21
This book is a history of complex function theory from its origins to 1914,
when the essential features of the modern theory were in place. It is the
first history of mathematics devoted to complex function theory, and it
draws on a wide range of published and unpublished sources. In addition
to an extensive and detailed coverage of the three founders of the subject
– Cauchy, Riemann, and Weierstrass – it looks at the contributions of
authors from d’Alembert to Hilbert, and Laplace to Weyl. Particular
chapters examine the rise and importance of elliptic function theory,
differential equations in the complex domain, geometric function theory,
and the early years of complex function theory in several variables.
Unique emphasis has been devoted to the creation of a textbook tradition
in complex analysis by considering some seventy textbooks in nine
different languages. The book is not a mere sequence of disembodied
results and theories, but offers a comprehensive picture of the broad
cultural and social context in which the main actors lived and worked by
paying attention to the rise of mathematical schools and of contrasting
national traditions. The book is unrivaled for its breadth and depth, both
in the core theory and its implications for other fields of mathematics. It
documents the motivations for the early ideas and their gradual
refinement into a rigorous theory.
Ten Physical Applications of Spectral Zeta Functions Emilio
Elizalde 2012-05-31 Zeta-function regularization is a powerful method in
perturbation theory, and this book is a comprehensive guide for the
student of this subject. Everything is explained in detail, in particular the
mathematical difficulties and tricky points, and several applications are
given to show how the procedure works in practice, for example in the
Casimir effect, gravity and string theory, high-temperature phase
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transition, topological symmetry breaking, and non-commutative
spacetime. The formulae, some of which are new, can be directly applied
in creating physically meaningful, accurate numerical calculations. The
book acts both as a basic introduction and a collection of exercises for
those who want to apply this regularization procedure in practice.
Thoroughly revised, updated and expanded, this new edition includes
novel, explicit formulas on the general quadratic, the Chowla-Selberg
series case, an interplay with the Hadamard calculus, and also features a
fresh chapter on recent cosmological applications, including the
calculation of the vacuum energy fluctuations at large scale in
braneworld and other models.
The Architecture of Modern Mathematics J. Ferreiros 2006-04-27
This edited volume, aimed at both students and researchers in
philosophy, mathematics and history of science, highlights leading
developments in the overlapping areas of philosophy and the history of
modern mathematics. It is a coherent, wide ranging account of how a
number of topics in the philosophy of mathematics must be reconsidered
in the light of the latest historical research, and how a number of
historical accounts can be deepened by embracing philosophical
questions.
In Pursuit of Zeta-3 Paul J. Nahin 2021-10-19 An engrossing look at the
history and importance of a centuries-old but still unanswered math
problem For centuries, mathematicians the world over have tried, and
failed, to solve the zeta-3 problem. Math genius Leonhard Euler
attempted it in the 1700s and came up short. The straightforward puzzle
considers if there exists a simple symbolic formula for the following:
1+(1/2)^3+(1/3)^3+(1/4)^3+. . . . But why is this issue—the sum of the
reciprocals of the positive integers cubed—so important? With In Pursuit
of Zeta-3, popular math writer Paul Nahin investigates the history and
significance of this mathematical conundrum. Drawing on detailed
examples, historical anecdotes, and even occasionally poetry, Nahin
sheds light on the richness of the nature of zeta-3. He shows its intimate
connections to the Riemann hypothesis, another mathematical mystery
that has stumped mathematicians for nearly two centuries. He looks at
its links with Euler’s achievements and explores the modern research
area of Euler sums, where zeta-3 occurs frequently. An exact solution to
the zeta-3 question wouldn’t simply satisfy pure mathematical interest: it
would have critical ramifications for applications in physics and
engineering, such as quantum electrodynamics. Challenge problems with
detailed solutions and MATLAB code are included at the end of each of
the book’s sections. Detailing the trials and tribulations of
mathematicians who have approached one of the field’s great unsolved
riddles, In Pursuit of Zeta-3 will tantalize curious math enthusiasts
everywhere.
Mathematics and Its History John Stillwell 2010-07-23 From a review
of the second edition: "This book covers many interesting topics not
usually covered in a present day undergraduate course, as well as
certain basic topics such as the development of the calculus and the
solution of polynomial equations. The fact that the topics are introduced
in their historical contexts will enable students to better appreciate and
understand the mathematical ideas involved...If one constructs a list of
topics central to a history course, then they would closely resemble those
chosen here." (David Parrott, Australian Mathematical Society) This book
offers a collection of historical essays detailing a large variety of
mathematical disciplines and issues; it’s accessible to a broad audience.
This third edition includes new chapters on simple groups and new
sections on alternating groups and the Poincare conjecture. Many more
exercises have been added as well as commentary that helps place the
exercises in context.
Series Associated With the Zeta and Related Functions Hari M.
Srivastava 2001 Designed as a reference work and also as a graduatelevel textbook, this volume presents an up-to-date and comprehensive
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account of the theories and applications of the various methods and
techniques used in dealing with problems involving closed-form
evaluations of (and representations of the Riemann Zeta function at
positive integer arguments as) numerous families of series associated
with the Riemann Zeta function, the Hurwitz Zeta function, and their
extensions and generalizations such as Lerch's transcendent (or the
Hurwitz-Lerch Zeta function). Audience: This book is intended for
professional mathematicians and graduate students in mathematical
sciences (both pure and applied).
Numbers and Functions Victor H. Moll 2012 New mathematics often
comes about by probing what is already known. Mathematicians will
change the parameters in a familiar calculation or explore the essential
ingredients of a classic proof. Almost magically, new ideas emerge from
this process. This book examines elementary functions, such as those
encountered in calculus courses, from this point of view of experimental
mathematics. The focus is on exploring the connections between these
functions and topics in number theory and combinatorics. There is also
an emphasis throughout the book on how current mathematical software
can be used to discover and prove interesting properties of these
functions. The book provides a transition between elementary
mathematics and more advanced topics, trying to make this transition as
smooth as possible. Many topics occur in the book, but they are all part
of a bigger picture of mathematics. By delving into a variety of them, the
reader will develop this broad view. The large collection of problems is
an essential part of the book. The problems vary from routine
verifications of facts used in the text to the exploration of open questions.
Philosophy of Mathematics 2009-07-08 One of the most striking
features of mathematics is the fact that we are much more certain about
the mathematical knowledge we have than about what mathematical
knowledge is knowledge of. Are numbers, sets, functions and groups
physical entities of some kind? Are they objectively existing objects in
some non-physical, mathematical realm? Are they ideas that are present
only in the mind? Or do mathematical truths not involve referents of any
kind? It is these kinds of questions that have encouraged philosophers
and mathematicians alike to focus their attention on issues in the
philosophy of mathematics. Over the centuries a number of reasonably
well-defined positions about the nature of mathematics have been
developed and it is these positions (both historical and current) that are
surveyed in the current volume. Traditional theories (Platonism,
Aristotelianism, Kantianism), as well as dominant modern theories
(logicism, formalism, constructivism, fictionalism, etc.), are all analyzed
and evaluated. Leading-edge research in related fields (set theory,
computability theory, probability theory, paraconsistency) is also
discussed. The result is a handbook that not only provides a
comprehensive overview of recent developments but that also serves as
an indispensable resource for anyone wanting to learn about current
developments in the philosophy of mathematics. -Comprehensive
coverage of all main theories in the philosophy of mathematics -Clearly
written expositions of fundamental ideas and concepts -Definitive
discussions by leading researchers in the field -Summaries of leadingedge research in related fields (set theory, computability theory,
probability theory, paraconsistency) are also included
An Introduction to the Theory of the Riemann Zeta-Function S. J.
Patterson 1995-02-02 This is a modern introduction to the analytic
techniques used in the investigation of zeta functions, through the
example of the Riemann zeta function. Riemann introduced this function
in connection with his study of prime numbers and from this has
developed the subject of analytic number theory. Since then many other
classes of 'zeta function' have been introduced and they are now some of
the most intensively studied objects in number theory. Professor
Patterson has emphasised central ideas of broad application, avoiding
technical results and the customary function-theoretic approach. Thus,
graduate students and non-specialists will find this an up-to-date and
accessible introduction, especially for the purposes of algebraic number
theory. There are many exercises included throughout, designed to
encourage active learning.
Sources in the Development of Mathematics Ranjan Roy 2011-06-13 The
discovery of infinite products by Wallis and infinite series by Newton
marked the beginning of the modern mathematical era. It allowed
Newton to solve the problem of finding areas under curves defined by
algebraic equations, an achievement beyond the scope of the earlier
methods of Torricelli, Fermat and Pascal. While Newton and his
contemporaries, including Leibniz and the Bernoullis, concentrated on
mathematical analysis and physics, Euler's prodigious accomplishments
demonstrated that series and products could also address problems in
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algebra, combinatorics and number theory. In this book, Ranjan Roy
describes many facets of the discovery and use of infinite series and
products as worked out by their originators, including mathematicians
from Asia, Europe and America. The text provides context and motivation
for these discoveries, with many detailed proofs, offering a valuable
perspective on modern mathematics. Mathematicians, mathematics
students, physicists and engineers will all read this book with benefit and
enjoyment.
Dirichlet Uta C. Merzbach 2018-12-29 This is the first extensive
biography of the influential German mathematician, Peter Gustav
Lejeune Dirichlet (1805 – 1859). Dirichlet made major contributions to
number theory in addition to clarifying concepts such as the
representation of functions as series, the theory of convergence, and
potential theory. His mathematical methodology was explicitly based on
a thorough knowledge of the work of his predecessors and his belief in
the underlying unity of the branches of mathematics. This unified
approach is exemplified in a paper that effectively launched the field of
analytic number theory. The same orientation pervaded his teaching,
which had a profound influence on the work of many mathematicians of
subsequent generations. Chapters dealing with his mathematical work
alternate with biographical chapters that place Dirichlet’s life and those
of some of his notable associates in the context of the political, social,
and artistic culture of the period. This book will appeal not only to
mathematicians but also to historians of mathematics and sciences, and
readers interested in the cultural and intellectual history of the
nineteenth century.
Dynamical, Spectral, and Arithmetic Zeta Functions Spectral AMS
Special Session on Dynamical 2001 The original zeta function was
studied by Riemann as part of his investigation of the distribution of
prime numbers. Other sorts of zeta functions were defined for numbertheoretic purposes, such as the study of primes in arithmetic
progressions. This led to the development of $L$-functions, which now
have several guises. It eventually became clear that the basic
construction used for number-theoretic zeta functions can also be used in
other settings, such as dynamics, geometry, and spectral theory, with
remarkable results. This volume grew out of the special session on
dynamical, spectral, and arithmetic zeta functions held at the annual
meeting of the American Mathematical Society in San Antonio, but also
includes four articles that were invited to be part of the collection.The
purpose of the meeting was to bring together leading researchers, to find
links and analogies between their fields, and to explore new methods.
The papers discuss dynamical systems, spectral geometry on hyperbolic
manifolds, trace formulas in geometry and in arithmetic, as well as
computational work on the Riemann zeta function. Each article employs
techniques of zeta functions. The book unifies the application of these
techniques in spectral geometry, fractal geometry, and number theory. It
is a comprehensive volume, offering up-to-date research. It should be
useful to both graduate students and confirmed researchers.
RiemannÆs zeta function 1974-05-31 RiemannÆs zeta function
Stalking The Riemann Hypothesis Daniel Nahum Rockmore 2011-06-08
Like a hunter who sees 'a bit of blood' on the trail, that's how Princeton
mathematician Peter Sarnak describes the feeling of chasing an idea that
seems to have a chance of success. If this is so, then the jungle of
abstractions that is mathematics is full of frenzied hunters these days.
They are out stalking big game: the resolution of 'The Riemann
Hypothesis', seems to be in their sights. The Riemann Hypothesis is
about the prime numbers, the fundamental numerical elements. Stated in
1859 by Professor Bernhard Riemann, it proposes a simple law which
Riemann believed a 'very likely' explanation for the way in which the
primes are distributed among the whole numbers, indivisible stars
scattered without end throughout a boundless numerical universe. Just
eight years later, at the tender age of thirty-nine Riemann would be dead
from tuberculosis, cheated of the opportunity to settle his conjecture. For
over a century, the Riemann Hypothesis has stumped the greatest of
mathematical minds, but these days frustration has begun to give way to
excitement. This unassuming comment is revealing astounding
connections among nuclear physics, chaos and number theory, creating a
frenzy of intellectual excitement amplified by the recent promise of a one
million dollar bounty. The story of the quest to settle the Riemann
Hypothesis is one of scientific exploration. It is peopled with solitary
hermits and gregarious cheerleaders, cool calculators and wild-eyed
visionaries, Nobel Prize-winners and Fields Medalists. To delve into the
Riemann Hypothesis is to gain a window into the world of modern
mathematics and the nature of mathematics research. Stalking the
Riemann Hypothesis will open wide this window so that all may gaze
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through it in amazement.
Operators, Functions, and Systems - An Easy Reading Nikolai K.
Nikolski 2010-10-06 Together with the companion volume by the same
author, Operators, Functions, and Systems: An Easy Reading. Volume 1:
Hardy, Hankel, and Toeplitz, Mathematical Surveys and Monographs,
Vol. 92, AMS, 2002, this unique work combines four major topics of
modern analysis and its applications: A. Hardy classes of holomorphic
functions, B. Spectral theory of Hankel and Toeplitz operators, C.
Function models for linear operators and free interpolations, and D.
Infinite-dimensional system theory and signal processing. This volume
contains Parts C and D. Function models for linear operators and free
interpolations: This is a universal topic and, indeed, is the most
influential operator theory technique in the post-spectral-theorem era. In
this book, its capacity is tested by solving generalized Carleson-type
interpolation problems. Infinite-dimensional system theory and signal
processing: This topic is the touchstone of the three previously developed
techniques. The presence of this applied topic in a pure mathematics
environment reflects important changes in the mathematical landscape
of the last 20 years, in that the role of the main consumer and customer
of harmonic, complex, and operator analysis has more and more passed
from differential equations, scattering theory, and probability to control
theory and signal processing. This and the companion volume are geared
toward a wide audience of readers, from graduate students to
professional mathematicians. They develop an elementary approach to
the subject while retaining an expert level that can be applied in
advanced analysis and selected applications.
Harmonic Analysis on Symmetric Spaces and Applications I Audrey
Terras 2012-12-06 Since its beginnings with Fourier (and as far back as
the Babylonian astron omers), harmonic analysis has been developed
with the goal of unraveling the mysteries of the physical world of
quasars, brain tumors, and so forth, as well as the mysteries of the
nonphysical, but no less concrete, world of prime numbers, diophantine
equations, and zeta functions. Quoting Courant and Hilbert, in the
preface to the first German edition of Methods of Mathematical Physics:
"Recent trends and fashions have, however, weakened the connection
between mathematics and physics. " Such trends are still in evidence,
harmful though they may be. My main motivation in writing these notes
has been a desire to counteract this tendency towards specialization and
describe appli cations of harmonic analysis in such diverse areas as
number theory (which happens to be my specialty), statistics, medicine,
geophysics, and quantum physics. I remember being quite surprised to
learn that the subject is useful. My graduate eduation was that of the
1960s. The standard mathematics graduate course proceeded from
Definition 1. 1. 1 to Corollary 14. 5. 59, with no room in between for
applications, motivation, history, or references to related work. My aim
has been to write a set of notes for a very different sort of course.
Riemann, Topology, and Physics Michael I. Monastyrsky 2009-06-08 The
significantly expanded second edition of this book combines a fascinating
account of the life and work of Bernhard Riemann with a lucid discussion
of current interaction between topology and physics. The author, a
distinguished mathematical physicist, takes into account his own
research at the Riemann archives of Göttingen University and
developments over the last decade that connect Riemann with numerous
significant ideas and methods reflected throughout contemporary
mathematics and physics. Special attention is paid in part one to results
on the Riemann–Hilbert problem and, in part two, to discoveries in field
theory and condensed matter.
Exploring the Riemann Zeta Function Hugh Montgomery 2017-09-11
Exploring the Riemann Zeta Function: 190 years from Riemann's Birth
presents a collection of chapters contributed by eminent experts devoted
to the Riemann Zeta Function, its generalizations, and their various
applications to several scientific disciplines, including Analytic Number
Theory, Harmonic Analysis, Complex Analysis, Probability Theory, and
related subjects. The book focuses on both old and new results towards
the solution of long-standing problems as well as it features some key
historical remarks. The purpose of this volume is to present in a unified
way broad and deep areas of research in a self-contained manner. It will
be particularly useful for graduate courses and seminars as well as it will
make an excellent reference tool for graduate students and researchers
in Mathematics, Mathematical Physics, Engineering and Cryptography.
An Introduction to the Theory of Numbers Godfrey Harold Hardy
1979 This is the fifth edition of a work (first published in 1938) which has
become the standard introduction to the subject. The book has grown out
of lectures delivered by the authors at Oxford, Cambridge, Aberdeen,
and other universities. It is neither a systematic treatise on the theory
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ofnumbers nor a 'popular' book for non-mathematical readers. It contains
short accounts of the elements of many different sides of the theory, not
usually combined in a single volume; and, although it is written for
mathematicians, the range of mathematical knowledge presupposed is
not greater thanthat of an intelligent first-year student. In this edition
the main changes are in the notes at the end of each chapter; Sir Edward
Wright seeks to provide up-to-date references for the reader who wishes
to pursue a particular topic further and to present, both in the notes and
in the text, areasonably accurate account of the present state of
knowledge.
The Riemann Hypothesis Peter B. Borwein 2008 The Riemann
Hypothesis has become the Holy Grail of mathematics in the century and
a half since 1859 when Bernhard Riemann, one of the extraordinary
mathematical talents of the 19th century, originally posed the problem.
While the problem is notoriously difficult, and complicated even to state
carefully, it can be loosely formulated as "the number of integers with an
even number of prime factors is the same as the number of integers with
an odd number of prime factors." The Hypothesis makes a very precise
connection between two seemingly unrelated mathematical objects,
namely prime numbers and the zeros of analytic functions. If solved, it
would give us profound insight into number theory and, in particular, the
nature of prime numbers. This book is an introduction to the theory
surrounding the Riemann Hypothesis. Part I serves as a compendium of
known results and as a primer for the material presented in the 20
original papers contained in Part II. The original papers place the
material into historical context and illustrate the motivations for research
on and around the Riemann Hypothesis. Several of these papers focus on
computation of the zeta function, while others give proofs of the Prime
Number Theorem, since the Prime Number Theorem is so closely
connected to the Riemann Hypothesis. The text is suitable for a graduate
course or seminar or simply as a reference for anyone interested in this
extraordinary conjecture.
Sequential Experiments with Primes Mihai Caragiu 2017-06-22 With
a specific focus on the mathematical life in small undergraduate colleges,
this book presents a variety of elementary number theory insights
involving sequences largely built from prime numbers and contingent
number-theoretic functions. Chapters include new mathematical ideas
and open problems, some of which are proved in the text. Vector valued
MGPF sequences, extensions of Conway’s Subprime Fibonacci
sequences, and linear complexity of bit streams derived from GPF
sequences are among the topics covered in this book. This book is
perfect for the pure-mathematics-minded educator in a small
undergraduate college as well as graduate students and advanced
undergraduate students looking for a significant high-impact learning
experience in mathematics.
A Celebration of the Mathematical Legacy of Raoul Bott Peter
Robert Kotiuga 2010-01-01
Mathematical Methods for Physicists George B. Arfken 2011-12-26
Now in its 7th edition, Mathematical Methods for Physicists continues to
provide all the mathematical methods that aspiring scientists and
engineers are likely to encounter as students and beginning researchers.
This bestselling text provides mathematical relations and their proofs
essential to the study of physics and related fields. While retaining the
key features of the 6th edition, the new edition provides a more careful
balance of explanation, theory, and examples. Taking a problem-solvingskills approach to incorporating theorems with applications, the book's
improved focus will help students succeed throughout their academic
careers and well into their professions. Some notable enhancements
include more refined and focused content in important topics, improved
organization, updated notations, extensive explanations and intuitive
exercise sets, a wider range of problem solutions, improvement in the
placement, and a wider range of difficulty of exercises. Revised and
updated version of the leading text in mathematical physics Focuses on
problem-solving skills and active learning, offering numerous chapter
problems Clearly identified definitions, theorems, and proofs promote
clarity and understanding New to this edition: Improved modular
chapters New up-to-date examples More intuitive explanations
Essays in Constructive Mathematics Harold M. Edwards 2007-02-17
Contents and treatment are fresh and very different from the standard
treatments Presents a fully constructive version of what it means to do
algebra The exposition is not only clear, it is friendly, philosophical, and
considerate even to the most naive or inexperienced reader
Zeta and Q-Zeta Functions and Associated Series and Integrals H.
M. Srivastava 2011-10-25 Zeta and q-Zeta Functions and Associated
Series and Integrals is a thoroughly revised, enlarged and updated
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version of Series Associated with the Zeta and Related Functions. Many
of the chapters and sections of the book have been significantly modified
or rewritten, and a new chapter on the theory and applications of the
basic (or q-) extensions of various special functions is included. This book
will be invaluable because it covers not only detailed and systematic
presentations of the theory and applications of the various methods and
techniques used in dealing with many different classes of series and
integrals associated with the Zeta and related functions, but stimulating
historical accounts of a large number of problems and well-classified
tables of series and integrals. Detailed and systematic presentations of
the theory and applications of the various methods and techniques used
in dealing with many different classes of series and integrals associated
with the Zeta and related functions
On the Asymptotics to all Orders of the Riemann Zeta Function
and of a Two-Parameter Generalization of the Riemann Zeta
Function Athanassios S. Fokas 2022-02-02 View the abstract.
Strategy for the Future of Health Renata Glowacka Bushko 2009
Bringing together some of the strongest and most advanced voices in the
field of medicine and technology, Strategy for the Future of Health
examines the constantly changing horizon of ideas and technologies
which must be addressed by decision makers involved in health-related
resource allocation. Future progress and the provision of long-term
solutions in healthcare and medicine depend on the decisions to invest in
research, development and education today. This book touches upon all
aspects of the system and is rich and diverse enough to provide direction
in goal formation for those concerned in making such decisions. Strategy
for the Future of Health addresses the unprecedented technological
revolution in healthcare which is manifesting itself in the convergence of
molecular biology, computer and medical science, electrical, mechanical,
genetic and biomedical engineering. Health professionals look towards a
future where caring machines will assist them in much of their work and
consumers will diagnose and treat themselves with self-health tools,
personalized designer drugs and automatic surgery bubbles. Such
developments could lead to both dramatic cost reduction and eventually
to the delivery of error-free healthcare.
The Argument of Mathematics Andrew Aberdein 2013-07-01 Written
by experts in the field, this volume presents a comprehensive
investigation into the relationship between argumentation theory and the
philosophy of mathematical practice. Argumentation theory studies
reasoning and argument, and especially those aspects not addressed, or
not addressed well, by formal deduction. The philosophy of mathematical
practice diverges from mainstream philosophy of mathematics in the
emphasis it places on what the majority of working mathematicians
actually do, rather than on mathematical foundations. The book begins
by first challenging the assumption that there is no role for informal logic
in mathematics. Next, it details the usefulness of argumentation theory
in the understanding of mathematical practice, offering an impressively
diverse set of examples, covering the history of mathematics,
mathematics education and, perhaps surprisingly, formal proof
verification. From there, the book demonstrates that mathematics also
offers a valuable testbed for argumentation theory. Coverage concludes
by defending attention to mathematical argumentation as the basis for
new perspectives on the philosophy of mathematics. 
Prime Obsession John Derbyshire 2003-04-15 In August 1859 Bernhard
Riemann, a little-known 32-year old mathematician, presented a paper to
the Berlin Academy titled: "On the Number of Prime Numbers Less Than
a Given Quantity." In the middle of that paper, Riemann made an
incidental remark â€" a guess, a hypothesis. What he tossed out to the
assembled mathematicians that day has proven to be almost cruelly
compelling to countless scholars in the ensuing years. Today, after 150
years of careful research and exhaustive study, the question remains. Is
the hypothesis true or false? Riemann's basic inquiry, the primary topic
of his paper, concerned a straightforward but nevertheless important
matter of arithmetic â€" defining a precise formula to track and identify
the occurrence of prime numbers. But it is that incidental remark â€" the
Riemann Hypothesis â€" that is the truly astonishing legacy of his 1859
paper. Because Riemann was able to see beyond the pattern of the
primes to discern traces of something mysterious and mathematically
elegant shrouded in the shadows â€" subtle variations in the distribution
of those prime numbers. Brilliant for its clarity, astounding for its
potential consequences, the Hypothesis took on enormous importance in
mathematics. Indeed, the successful solution to this puzzle would herald
a revolution in prime number theory. Proving or disproving it became the
greatest challenge of the age. It has become clear that the Riemann
Hypothesis, whose resolution seems to hang tantalizingly just beyond our
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grasp, holds the key to a variety of scientific and mathematical
investigations. The making and breaking of modern codes, which depend
on the properties of the prime numbers, have roots in the Hypothesis. In
a series of extraordinary developments during the 1970s, it emerged that
even the physics of the atomic nucleus is connected in ways not yet fully
understood to this strange conundrum. Hunting down the solution to the
Riemann Hypothesis has become an obsession for many â€" the veritable
"great white whale" of mathematical research. Yet despite determined
efforts by generations of mathematicians, the Riemann Hypothesis defies
resolution. Alternating passages of extraordinarily lucid mathematical
exposition with chapters of elegantly composed biography and history,
Prime Obsession is a fascinating and fluent account of an epic
mathematical mystery that continues to challenge and excite the world.
Posited a century and a half ago, the Riemann Hypothesis is an
intellectual feast for the cognoscenti and the curious alike. Not just a
story of numbers and calculations, Prime Obsession is the engrossing
tale of a relentless hunt for an elusive proof â€" and those who have been
consumed by it.
The Riemann Hypothesis and the Roots of the Riemann Zeta Function
Samuel W. Gilbert 2009 The author demonstrates that the Dirichlet
series representation of the Riemann zeta function converges
geometrically at the roots in the critical strip. The Dirichlet series parts
of the Riemann zeta function diverge everywhere in the critical strip. It
has therefore been assumed for at least 150 years that the Dirichlet
series representation of the zeta function is useless for characterization
of the non-trivial roots. The author shows that this assumption is
completely wrong. Reduced, or simplified, asymptotic expansions for the
terms of the zeta function series parts are equated algebraically with
reduced asymptotic expansions for the terms of the zeta function series
parts with reflected argument, constraining the real parts of the roots of
both functions to the critical line. Hence, the Riemann hypothesis is
correct. Formulae are derived and solved numerically, yielding highly
accurate values of the imaginary parts of the roots of the zeta function.
Quadratics Richard A. Mollin 2018-04-27 The first thing you will find
out about this book is that it is fun to read. It is meant for the browser, as
well as for the student and for the specialist wanting to know about the
area. The footnotes give an historical background to the text, in addition
to providing deeper applications of the concept that is being cited. This
allows the browser to look more deeply into the history or to pursue a
given sideline. Those who are only marginally interested in the area will
be able to read the text, pick up information easily, and be entertained at
the same time by the historical and philosophical digressions. It is rich in
structure and motivation in its concentration upon quadratic orders. This
is not a book that is primarily about tables, although there are 80 pages
of appendices that contain extensive tabular material (class numbers of
real and complex quadratic fields up to 104; class group structures;
fundamental units of real quadratic fields; and more!). This book is
primarily a reference book and graduate student text with more than 200
exercises and a great deal of hints! The motivation for the text is best
given by a quote from the Preface of Quadratics: "There can be no
stronger motivation in mathematical inquiry than the search for truth
and beauty. It is this author's long-standing conviction that number
theory has the best of both of these worlds. In particular, algebraic and
computational number theory have reached a stage where the current
state of affairs richly deserves a proper elucidation. It is this author's
goal to attempt to shine the best possible light on the subject."
Zeta Functions over Zeros of Zeta Functions André Voros 2009-11-21 In
this text, the famous zeros of the Riemann zeta function and its
generalizations (L-functions, Dedekind and Selberg zeta functions)are
analyzed through several zeta functions built over those zeros.
Riemann's Zeta Function Harold M. Edwards 2001-01-01 Superb highlevel study of one of the most influential classics in mathematics
examines landmark 1859 publication entitled “On the Number of Primes
Less Than a Given Magnitude,” and traces developments in theory
inspired by it. Topics include Riemann's main formula, the prime number
theorem, the Riemann-Siegel formula, large-scale computations, Fourier
analysis, and other related topics. English translation of Riemann's
original document appears in the Appendix.
Excursions in Multiplicative Number Theory Olivier Ramaré 2021 This
textbook offers a unique exploration of analytic number theory that is
focused on explicit and realistic numerical bounds. By giving precise
proofs in simplified settings, the author strategically builds practical
tools and insights for exploring the behavior of arithmetical functions. An
active learning style is encouraged across nearly three hundred
exercises, making this an indispensable resource for both students and
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nominalist options.
The Honors Class Ben Yandell 2001-12-12 This eminently readable
book focuses on the people of mathematics and draws the reader into
their fascinating world. In a monumental address, given to the
International Congress of Mathematicians in Paris in 1900, David
Hilbert, perhaps the most respected mathematician of his time,
developed a blueprint for mathematical research in the new century.
From Natural Philosophy to the Sciences David Cahan 2003-09-15
During the 19th century, much of the modern scientific enterprise took
shape: scientific disciplines were formed, institutions and communities
were founded and unprecedented applications to and interactions with
other aspects of society and culture occurred. taught us about this
exciting time and identify issues that remain unexamined or require
reconsideration. They treat scientific disciplines - biology, physics,
chemistry, the earth sciences, mathematics and the social sciences - in
their specific intellectual and sociocultural contexts as well as the
broader topics of science and medicine; science and religion; scientific
institutions and communities; and science, technology and industry.
From Natural Philosophy to the Sciences should be valuable for
historians of science, but also of great interest to scholars of all aspects
of 19th-century life and culture.

instructors. Designed to allow readers several different pathways to
progress from basic notions to active areas of research, the book begins
with a study of arithmetic functions and notions of arithmetical interest.
From here, several guided "walks" invite readers to continue, offering
explorations along three broad themes: the convolution method, the
Levin-Faĭnleĭb theorem, and the Mellin transform. Having followed any
one of the walks, readers will arrive at "higher ground" where they will
find opportunities for extensions and applications, such as the Selberg
formula, Exponential sums with arithmetical coefficients, and the Large
Sieve Inequality. Methodology is emphasized throughout, with frequent
opportunities to explore numerically using computer algebra packages
Pari/GP and Sage. Excursions in Multiplicative Number Theory is ideal
for graduate students and upper-level undergraduate students who are
familiar with the fundamentals of analytic number theory. It will also
appeal to researchers in mathematics and engineering interested in
experimental techniques in this active area.
An Aristotelian Realist Philosophy of Mathematics J. Franklin 2014-04-09
Mathematics is as much a science of the real world as biology is. It is the
science of the world's quantitative aspects (such as ratio) and structural
or patterned aspects (such as symmetry). The book develops a complete
philosophy of mathematics that contrasts with the usual Platonist and
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