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Complex Analysis
Princeton University Press With this second volume, we enter the intriguing world of complex analysis. From the ﬁrst theorems on,
the elegance and sweep of the results is evident. The starting point is the simple idea of extending a function initially given for real
values of the argument to one that is deﬁned when the argument is complex. From there, one proceeds to the main properties of
holomorphic functions, whose proofs are generally short and quite illuminating: the Cauchy theorems, residues, analytic continuation,
the argument principle. With this background, the reader is ready to learn a wealth of additional material connecting the subject with
other areas of mathematics: the Fourier transform treated by contour integration, the zeta function and the prime number theorem,
and an introduction to elliptic functions culminating in their application to combinatorics and number theory. Thoroughly developing a
subject with many ramiﬁcations, while striking a careful balance between conceptual insights and the technical underpinnings of
rigorous analysis, Complex Analysis will be welcomed by students of mathematics, physics, engineering and other sciences. The
Princeton Lectures in Analysis represents a sustained eﬀort to introduce the core areas of mathematical analysis while also illustrating
the organic unity between them. Numerous examples and applications throughout its four planned volumes, of which Complex
Analysis is the second, highlight the far-reaching consequences of certain ideas in analysis to other ﬁelds of mathematics and a
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variety of sciences. Stein and Shakarchi move from an introduction addressing Fourier series and integrals to in-depth considerations
of complex analysis; measure and integration theory, and Hilbert spaces; and, ﬁnally, further topics such as functional analysis,
distributions and elements of probability theory.

Quaternion Algebras
Springer Nature This open access textbook presents a comprehensive treatment of the arithmetic theory of quaternion algebras and
orders, a subject with applications in diverse areas of mathematics. Written to be accessible and approachable to the graduate
student reader, this text collects and synthesizes results from across the literature. Numerous pathways oﬀer explorations in many
diﬀerent directions, while the uniﬁed treatment makes this book an essential reference for students and researchers alike. Divided
into ﬁve parts, the book begins with a basic introduction to the noncommutative algebra underlying the theory of quaternion algebras
over ﬁelds, including the relationship to quadratic forms. An in-depth exploration of the arithmetic of quaternion algebras and orders
follows. The third part considers analytic aspects, starting with zeta functions and then passing to an idelic approach, oﬀering a
pathway from local to global that includes strong approximation. Applications of unit groups of quaternion orders to hyperbolic
geometry and low-dimensional topology follow, relating geometric and topological properties to arithmetic invariants. Arithmetic
geometry completes the volume, including quaternionic aspects of modular forms, supersingular elliptic curves, and the moduli of QM
abelian surfaces. Quaternion Algebras encompasses a vast wealth of knowledge at the intersection of many ﬁelds. Graduate students
interested in algebra, geometry, and number theory will appreciate the many avenues and connections to be explored. Instructors will
ﬁnd numerous options for constructing introductory and advanced courses, while researchers will value the all-embracing treatment.
Readers are assumed to have some familiarity with algebraic number theory and commutative algebra, as well as the fundamentals of
linear algebra, topology, and complex analysis. More advanced topics call upon additional background, as noted, though essential
concepts and motivation are recapped throughout.

Theoretical Numerical Analysis
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A Functional Analysis Framework
Springer Science & Business Media Mathematics is playing an ever more important role in the physical and biological sciences,
provoking a blurring of boundaries between scienti?c disciplines and a resurgence of interest in the modern as well as the cl- sical
techniques of applied mathematics. This renewal of interest, both in research and teaching, has led to the establishment of the series:
Texts in Applied Mathematics (TAM). Thedevelopmentofnewcoursesisanaturalconsequenceofahighlevelof excitement on the research
frontier as newer techniques, such as numerical and symbolic computer systems, dynamical systems, and chaos, mix with and
reinforce the traditional methods of applied mathematics. Thus, the purpose of this textbook series is to meet the current and future
needs of these advances and to encourage the teaching of new courses. TAM will publish textbooks suitable for use in advanced
undergraduate and beginning graduate courses, and will complement the Applied Ma- ematical Sciences (AMS) series, which will focus
on advanced textbooks and research-level monographs.

Fundamentals of Functional Analysis
Springer Science & Business Media to the English Translation This is a concise guide to basic sections of modern functional
analysis. Included are such topics as the principles of Banach and Hilbert spaces, the theory of multinormed and uniform spaces, the
Riesz-Dunford holomorphic functional calculus, the Fredholm index theory, convex analysis and duality theory for locally convex
spaces. With standard provisos the presentation is self-contained, exposing about a h- dred famous "named" theorems furnished with
complete proofs and culminating in the Gelfand-Nalmark-Segal construction for C*-algebras. The ﬁrst Russian edition was printed by
the Siberian Division of "Nauka" P- lishers in 1983. Since then the monograph has served as the standard textbook on functional
analysis at the University of Novosibirsk. This volume is translated from the second Russian edition printed by the Sobolev Institute of
Mathematics of the Siberian Division of the Russian Academy of Sciences· in 1995. It incorporates new sections on Radon measures,
the Schwartz spaces of distributions, and a supplementary list of theoretical exercises and problems. This edition was typeset using
AMS-'lEX, the American Mathematical Society's 'lEX system. To clear my conscience completely, I also confess that := stands for the
deﬁnor, the assignment operator, signiﬁes the end of the proof.
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Idempotent Analysis
American Mathematical Soc.

Python for Data Analysis
Data Wrangling with Pandas, NumPy, and IPython
"O'Reilly Media, Inc." Get complete instructions for manipulating, processing, cleaning, and crunching datasets in Python. Updated
for Python 3.6, the second edition of this hands-on guide is packed with practical case studies that show you how to solve a broad set
of data analysis problems eﬀectively. You’ll learn the latest versions of pandas, NumPy, IPython, and Jupyter in the process. Written by
Wes McKinney, the creator of the Python pandas project, this book is a practical, modern introduction to data science tools in Python.
It’s ideal for analysts new to Python and for Python programmers new to data science and scientiﬁc computing. Data ﬁles and related
material are available on GitHub. Use the IPython shell and Jupyter notebook for exploratory computing Learn basic and advanced
features in NumPy (Numerical Python) Get started with data analysis tools in the pandas library Use ﬂexible tools to load, clean,
transform, merge, and reshape data Create informative visualizations with matplotlib Apply the pandas groupby facility to slice, dice,
and summarize datasets Analyze and manipulate regular and irregular time series data Learn how to solve real-world data analysis
problems with thorough, detailed examples

Analytic Combinatorics in Several Variables
Cambridge University Press This book is the result of nearly ﬁfteen years of work on developing analytic machinery to recover, as
eﬀectively as possible, asymptotics of the coeﬃcients of a multivariate generating function. It is the ﬁrst book to describe many of the
results and techniques necessary to estimate coeﬃcients of generating functions in more than one variable.
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Machine Learning for Hackers
Case Studies and Algorithms to Get You Started
"O'Reilly Media, Inc." If you’re an experienced programmer interested in crunching data, this book will get you started with machine
learning—a toolkit of algorithms that enables computers to train themselves to automate useful tasks. Authors Drew Conway and John
Myles White help you understand machine learning and statistics tools through a series of hands-on case studies, instead of a
traditional math-heavy presentation. Each chapter focuses on a speciﬁc problem in machine learning, such as classiﬁcation,
prediction, optimization, and recommendation. Using the R programming language, you’ll learn how to analyze sample datasets and
write simple machine learning algorithms. Machine Learning for Hackers is ideal for programmers from any background, including
business, government, and academic research. Develop a naïve Bayesian classiﬁer to determine if an email is spam, based only on its
text Use linear regression to predict the number of page views for the top 1,000 websites Learn optimization techniques by
attempting to break a simple letter cipher Compare and contrast U.S. Senators statistically, based on their voting records Build a
“whom to follow” recommendation system from Twitter data

Translation, Brains and the Computer
A Neurolinguistic Solution to Ambiguity and Complexity
in Machine Translation
Springer This book is about machine translation (MT) and the classic problems associated with this language technology. It examines
the causes of these problems and, for linguistic, rule-based systems, attributes the cause to language’s ambiguity and complexity and
their interplay in logic-driven processes. For non-linguistic, data-driven systems, the book attributes translation shortcomings to the
very lack of linguistics. It then proposes a demonstrable way to relieve these drawbacks in the shape of a working translation model
(Logos Model) that has taken its inspiration from key assumptions about psycholinguistic and neurolinguistic function. The book
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suggests that this brain-based mechanism is eﬀective precisely because it bridges both linguistically driven and data-driven
methodologies. It shows how simulation of this cerebral mechanism has freed this one MT model from the all-important, classic
problem of complexity when coping with the ambiguities of language. Logos Model accomplishes this by a data-driven process that
does not sacriﬁce linguistic knowledge, but that, like the brain, integrates linguistics within a data-driven process. As a consequence,
the book suggests that the brain-like mechanism embedded in this model has the potential to contribute to further advances in
machine translation in all its technological instantiations.

Operator Theory in Function Spaces
American Mathematical Soc. This book covers Toeplitz operators, Hankel operators, and composition operators on both the
Bergman space and the Hardy space. The setting is the unit disk and the main emphasis is on size estimates of these operators:
boundedness, compactness, and membership in the Schatten classes. Most results concern the relationship between operatortheoretic properties of these operators and function-theoretic properties of the inducing symbols. Thus a good portion of the book is
devoted to the study of analytic function spaces such as the Bloch space, Besov spaces, and BMOA, whose elements are to be used as
symbols to induce the operators we study. The book is intended for both research mathematicians and graduate students in complex
analysis and operator theory. The prerequisites are minimal; a graduate course in each of real analysis, complex analysis, and
functional analysis should suﬃciently prepare the reader for the book. Exercises and bibliographical notes are provided at the end of
each chapter. These notes will point the reader to additional results and problems. Kehe Zhu is a professor of mathematics at the
State University of New York at Albany. His previous books include Theory of Bergman Spaces (Springer, 2000, with H. Hedenmalm
and B. Korenblum) and Spaces of Holomorphic Functions in the Unit Ball (Springer, 2005). His current research interests are
holomorphic function spaces and operators acting on them.

Foundations of Cellular Neurophysiology
MIT Press with simulations and illustrations by Richard Gray Problem solving is an indispensable part of learning a quantitative
science such as neurophysiology. This text for graduate and advanced undergraduate students in neuroscience, physiology,
biophysics, and computational neuroscience provides comprehensive, mathematically sophisticated descriptions of modern principles
of cellular neurophysiology. It is the only neurophysiology text that gives detailed derivations of equations, worked examples, and
homework problem sets (with complete answers). Developed from notes for the course that the authors have taught since 1983,
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Foundations of Cellular Neurophysiology covers cellular neurophysiology (also some material at the molecular and systems levels)
from its physical and mathematical foundations in a way that is far more rigorous than other commonly used texts in this area.

Numerical Analysis
Princeton University Press Computational science is fundamentally changing how technological questions are addressed. The
design of aircraft, automobiles, and even racing sailboats is now done by computational simulation. The mathematical foundation of
this new approach is numerical analysis, which studies algorithms for computing expressions deﬁned with real numbers. Emphasizing
the theory behind the computation, this book provides a rigorous and self-contained introduction to numerical analysis and presents
the advanced mathematics that underpin industrial software, including complete details that are missing from most textbooks. Using
an inquiry-based learning approach, Numerical Analysis is written in a narrative style, provides historical background, and includes
many of the proofs and technical details in exercises. Students will be able to go beyond an elementary understanding of numerical
simulation and develop deep insights into the foundations of the subject. They will no longer have to accept the mathematical gaps
that exist in current textbooks. For example, both necessary and suﬃcient conditions for convergence of basic iterative methods are
covered, and proofs are given in full generality, not just based on special cases. The book is accessible to undergraduate mathematics
majors as well as computational scientists wanting to learn the foundations of the subject. Presents the mathematical foundations of
numerical analysis Explains the mathematical details behind simulation software Introduces many advanced concepts in modern
analysis Self-contained and mathematically rigorous Contains problems and solutions in each chapter Excellent follow-up course to
Principles of Mathematical Analysis by Rudin

Sustainable Intensiﬁcation
Increasing Productivity in African Food and Agricultural
Systems
Routledge Continued population growth, rapidly changing consumption patterns and the impacts of climate change and
environmental degradation are driving limited resources of food, energy, water and materials towards critical thresholds worldwide.
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These pressures are likely to be substantial across Africa, where countries will have to ﬁnd innovative ways to boost crop and livestock
production to avoid becoming more reliant on imports and food aid. Sustainable agricultural intensiﬁcation – producing more output
from the same area of land while reducing the negative environmental impacts – represents a solution for millions of African farmers.
This volume presents the lessons learned from forty sustainable agricultural intensiﬁcation programmes in twenty countries across
Africa, commissioned as part of the UK Government's Foresight project. Through detailed case studies, the authors of each chapter
examine how to develop productive and sustainable agricultural systems and how to scale up these systems to reach many more
millions of people in the future. Themes covered include crop improvements, agroforestry and soil conservation, conservation
agriculture, integrated pest management, horticulture, livestock and fodder crops, aquaculture, and novel policies and partnerships.

Functional Analysis
Courier Corporation Text covers introduction to inner-product spaces, normed, metric spaces, and topological spaces; complete
orthonormal sets, the Hahn-Banach Theorem and its consequences, and many other related subjects. 1966 edition.

Linear Functional Analysis
An Application-Oriented Introduction
Springer This book gives an introduction to Linear Functional Analysis, which is a synthesis of algebra, topology, and analysis. In
addition to the basic theory it explains operator theory, distributions, Sobolev spaces, and many other things. The text is selfcontained and includes all proofs, as well as many exercises, most of them with solutions. Moreover, there are a number of
appendices, for example on Lebesgue integration theory. A complete introduction to the subject, Linear Functional Analysis will be
particularly useful to readers who want to quickly get to the key statements and who are interested in applications to diﬀerential
equations.
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Finite Frames
Theory and Applications
Springer Science & Business Media Hilbert space frames have long served as a valuable tool for signal and image processing due
to their resilience to additive noise, quantization, and erasures, as well as their ability to capture valuable signal characteristics. More
recently, ﬁnite frame theory has grown into an important research topic in its own right, with a myriad of applications to pure and
applied mathematics, engineering, computer science, and other areas. The number of research publications, conferences, and
workshops on this topic has increased dramatically over the past few years, but no survey paper or monograph has yet appeared on
the subject. Edited by two of the leading experts in the ﬁeld, Finite Frames aims to ﬁll this void in the literature by providing a
comprehensive, systematic study of ﬁnite frame theory and applications. With carefully selected contributions written by highly
experienced researchers, it covers topics including: * Finite Frame Constructions; * Optimal Erasure Resilient Frames; * Quantization of
Finite Frames; * Finite Frames and Compressed Sensing; * Group and Gabor Frames; * Fusion Frames. Despite the variety of its
chapters' source and content, the book's notation and terminology are uniﬁed throughout and provide a deﬁnitive picture of the
current state of frame theory. With a broad range of applications and a clear, full presentation, this book is a highly valuable resource
for graduate students and researchers across disciplines such as applied harmonic analysis, electrical engineering, quantum
computing, medicine, and more. It is designed to be used as a supplemental textbook, self-study guide, or reference book.

Compiler Construction
Springer Science & Business Media Compilers and operating systems constitute the basic interfaces between a programmer and
the machine for which he is developing software. In this book we are concerned with the construction of the former. Our intent is to
provide the reader with a ﬁrm theoretical basis for compiler construction and sound engineering principles for selecting alternate
methods, imple menting them, and integrating them into a reliable, economically viable product. The emphasis is upon a clean
decomposition employing modules that can be re-used for many compilers, separation of concerns to facilitate team programming,
and ﬂexibility to accommodate hardware and system constraints. A reader should be able to understand the questions he must ask
when designing a compiler for language X on machine Y, what tradeoﬀs are possible, and what performance might be obtained. He
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should not feel that any part of the design rests on whim; each decision must be based upon speciﬁc, identiﬁable characteristics of
the source and target languages or upon design goals of the compiler. The vast majority of computer professionals will never write a
compiler. Nevertheless, study of compiler technology provides important beneﬁts for almost everyone in the ﬁeld . • It focuses
attention on the basic relationships between languages and machines. Understanding of these relationships eases the inevitable tran
sitions to new hardware and programming languages and improves a person's ability to make appropriate tradeoft's in design and
implementa tion .

Functional Analysis
An Introduction
American Mathematical Soc. The goal of this textbook is to provide an introduction to the methods and language of functional
analysis, including Hilbert spaces, Fredholm theory for compact operators, and spectral theory of self-adjoint operators. It also
presents the basic theorems and methods of abstract functional analysis and a few applications of these methods to Banach algebras
and the theory of unbounded self-adjoint operators. The text corresponds to material for two semester courses (Part I and Part II,
respectively), and it is as self-contained as possible. The only prerequisites for the ﬁrst part are minimal amounts of linear algebra and
calculus. However, for the second course (Part II), it is useful to have some knowledge of topology and measure theory. Each chapter
is followed by numerous exercises, whose solutions are given at the end of the book.

Think Java
How to Think Like a Computer Scientist
"O'Reilly Media, Inc." Currently used at many colleges, universities, and high schools, this hands-on introduction to computer
science is ideal for people with little or no programming experience. The goal of this concise book is not just to teach you Java, but to
help you think like a computer scientist. You’ll learn how to program—a useful skill by itself—but you’ll also discover how to use
programming as a means to an end. Authors Allen Downey and Chris Mayﬁeld start with the most basic concepts and gradually move
into topics that are more complex, such as recursion and object-oriented programming. Each brief chapter covers the material for one
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week of a college course and includes exercises to help you practice what you’ve learned. Learn one concept at a time: tackle
complex topics in a series of small steps with examples Understand how to formulate problems, think creatively about solutions, and
write programs clearly and accurately Determine which development techniques work best for you, and practice the important skill of
debugging Learn relationships among input and output, decisions and loops, classes and methods, strings and arrays Work on
exercises involving word games, graphics, puzzles, and playing cards

Classical and Modern Potential Theory and Applications
Springer Science & Business Media Proceedings of the NATO Advanced Research Workshop, Château de Bonas, France, July 25-31, 1993

Elementary Functional Analysis
Springer Science & Business Media Functional analysis arose in the early twentieth century and gradually, conquering one
stronghold after another, became a nearly universal mathematical doctrine, not merely a new area of mathematics, but a new
mathematical world view. Its appearance was the inevitable consequence of the evolution of all of nineteenth-century mathematics, in
particular classical analysis and mathematical physics. Its original basis was formed by Cantor’s theory of sets and linear algebra. Its
existence answered the question of how to state general principles of a broadly interpreted analysis in a way suitable for the most
diverse situations. A.M. Vershik ([45], p. 438). This text evolved from the content of a one semester introductory course in fu- tional
analysis that I have taught a number of times since 1996 at the University of Virginia. My students have included ?rst and second year
graduate students prep- ing for thesis work in analysis, algebra, or topology, graduate students in various departments in the School
of Engineering and Applied Science, and several und- graduate mathematics or physics majors. After a ?rst draft of the manuscript
was completed, it was also used for an independent reading course for several und- graduates preparing for graduate school.

Engineering a Compiler
Elsevier This entirely revised second edition of Engineering a Compiler is full of technical updates and new material covering the
latest developments in compiler technology. In this comprehensive text you will learn important techniques for constructing a modern
compiler. Leading educators and researchers Keith Cooper and Linda Torczon combine basic principles with pragmatic insights from
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their experience building state-of-the-art compilers. They will help you fully understand important techniques such as compilation of
imperative and object-oriented languages, construction of static single assignment forms, instruction scheduling, and graph-coloring
register allocation. In-depth treatment of algorithms and techniques used in the front end of a modern compiler Focus on code
optimization and code generation, the primary areas of recent research and development Improvements in presentation including
conceptual overviews for each chapter, summaries and review questions for sections, and prominent placement of deﬁnitions for new
terms Examples drawn from several diﬀerent programming languages

Making up Numbers: A History of Invention in
Mathematics
Open Book Publishers Making up Numbers: A History of Invention in Mathematics oﬀers a detailed but accessible account of a wide
range of mathematical ideas. Starting with elementary concepts, it leads the reader towards aspects of current mathematical
research. The book explains how conceptual hurdles in the development of numbers and number systems were overcome in the
course of history, from Babylon to Classical Greece, from the Middle Ages to the Renaissance, and so to the nineteenth and twentieth
centuries. The narrative moves from the Pythagorean insistence on positive multiples to the gradual acceptance of negative numbers,
irrationals and complex numbers as essential tools in quantitative analysis. Within this chronological framework, chapters are
organised thematically, covering a variety of topics and contexts: writing and solving equations, geometric construction, coordinates
and complex numbers, perceptions of ‘inﬁnity’ and its permissible uses in mathematics, number systems, and evolving views of the
role of axioms. Through this approach, the author demonstrates that changes in our understanding of numbers have often relied on
the breaking of long-held conventions to make way for new inventions at once providing greater clarity and widening mathematical
horizons. Viewed from this historical perspective, mathematical abstraction emerges as neither mysterious nor immutable, but as a
contingent, developing human activity. Making up Numbers will be of great interest to undergraduate and A-level students of
mathematics, as well as secondary school teachers of the subject. In virtue of its detailed treatment of mathematical ideas, it will be
of value to anyone seeking to learn more about the development of the subject.
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Diabetes Literature Index
Introduction to Embedded Systems, Second Edition
A Cyber-Physical Systems Approach
MIT Press An introduction to the engineering principles of embedded systems, with a focus on modeling, design, and analysis of
cyber-physical systems. The most visible use of computers and software is processing information for human consumption. The vast
majority of computers in use, however, are much less visible. They run the engine, brakes, seatbelts, airbag, and audio system in your
car. They digitally encode your voice and construct a radio signal to send it from your cell phone to a base station. They command
robots on a factory ﬂoor, power generation in a power plant, processes in a chemical plant, and traﬃc lights in a city. These less
visible computers are called embedded systems, and the software they run is called embedded software. The principal challenges in
designing and analyzing embedded systems stem from their interaction with physical processes. This book takes a cyber-physical
approach to embedded systems, introducing the engineering concepts underlying embedded systems as a technology and as a
subject of study. The focus is on modeling, design, and analysis of cyber-physical systems, which integrate computation, networking,
and physical processes. The second edition oﬀers two new chapters, several new exercises, and other improvements. The book can be
used as a textbook at the advanced undergraduate or introductory graduate level and as a professional reference for practicing
engineers and computer scientists. Readers should have some familiarity with machine structures, computer programming, basic
discrete mathematics and algorithms, and signals and systems.

U.S. Government Research & Development Reports
Unthought
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The Power of the Cognitive Nonconscious
University of Chicago Press N. Katherine Hayles is known for breaking new ground at the intersection of the sciences and the
humanities. In Unthought, she once again bridges disciplines by revealing how we think without thinking—how we use cognitive
processes that are inaccessible to consciousness yet necessary for it to function. Marshalling fresh insights from neuroscience,
cognitive science, cognitive biology, and literature, Hayles expands our understanding of cognition and demonstrates that it involves
more than consciousness alone. Cognition, as Hayles deﬁnes it, is applicable not only to nonconscious processes in humans but to all
forms of life, including unicellular organisms and plants. Startlingly, she also shows that cognition operates in the sophisticated
information-processing abilities of technical systems: when humans and cognitive technical systems interact, they form “cognitive
assemblages”—as found in urban traﬃc control, drones, and the trading algorithms of ﬁnance capital, for instance—and these
assemblages are transforming life on earth. The result is what Hayles calls a “planetary cognitive ecology,” which includes both
human and technical actors and which poses urgent questions to humanists and social scientists alike. At a time when scientiﬁc and
technological advances are bringing far-reaching aspects of cognition into the public eye, Unthought reﬂects deeply on our
contemporary situation and moves us toward a more sustainable and ﬂourishing environment for all beings.

Active Materials
Walter de Gruyter GmbH & Co KG What are active materials? This book aims to introduce and redeﬁne conceptions of matter by
considering materials as entities that ‘sense’ and respond to their environment. By examining the modeling of, the experiments on,
and the construction of these materials, and by developing a theory of their structure, their collective activity, and their functionality,
this volume identiﬁes and develops a novel scientiﬁc approach to active materials. Moreover, essays on the history and philosophy of
metallurgy, chemistry, biology, and materials science provide these various approaches to active materials with a historical and
cultural context. The interviews with experts from the natural sciences included in this volume develop new understandings of ‘active
matter’ and active materials in relation to a range of research objects and from the perspective of diﬀerent scientiﬁc disciplines,
including biology, physics, chemistry, and materials science. These insights are complemented by contributions on the activity of
matter and materials from the humanities and the design ﬁeld. Discusses the mechanisms of active materials and their various
conceptualizations in materials science. Redeﬁnes conceptions of active materials through interviews with experts from the natural
sciences. Contextualizes, historizes, and reﬂects on diﬀerent notions of matter/materials and activity through contributions from the
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humanities. A highly interdisciplinary approach to a cutting-edge research topic, with contributions from both the sciences and the
humanities.

The Ultimate Challenge
The 3x+1 Problem
American Mathematical Soc. The $3x+1$ problem, or Collatz problem, concerns the following seemingly innocent arithmetic
procedure applied to integers: If an integer $x$ is odd then ``multiply by three and add one'', while if it is even then ``divide by two''.
The $3x+1$ problem asks whether, starting from any positive integer, repeating this procedure over and over will eventually reach
the number 1. Despite its simple appearance, this problem is unsolved. Generalizations of the problem are known to be undecidable,
and the problem itself is believed to be extraordinarily diﬃcult. This book reports on what is known on this problem. It consists of a
collection of papers, which can be read independently of each other. The book begins with two introductory papers, one giving an
overview and current status, and the second giving history and basic results on the problem. These are followed by three survey
papers on the problem, relating it to number theory and dynamical systems, to Markov chains and ergodic theory, and to logic and the
theory of computation. The next paper presents results on probabilistic models for behavior of the iteration. This is followed by a
paper giving the latest computational results on the problem, which verify its truth for $x 5.4 \cdot 10^{18}$. The book also reprints
six early papers on the problem and related questions, by L. Collatz, J. H. Conway, H. S. M. Coxeter, C. J. Everett, and R. K. Guy, each
with editorial commentary. The book concludes with an annotated bibliography of work on the problem up to the year 2000.

An Introduction to Complex Analysis and Geometry
American Mathematical Soc. Provides the reader with a deep appreciation of complex analysis and how this subject ﬁts into
mathematics. The ﬁrst four chapters provide an introduction to complex analysis with many elementary and unusual applications.
Chapters 5 to 7 develop the Cauchy theory and include some striking applications to calculus. Chapter 8 glimpses several appealing
topics, simultaneously unifying the book and opening the door to further study.
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Mathematical Models in Biology
SIAM Mathematical Models in Biology is an introductory book for readers interested in biological applications of mathematics and
modeling in biology. A favorite in the mathematical biology community, it shows how relatively simple mathematics can be applied to
a variety of models to draw interesting conclusions. Connections are made between diverse biological examples linked by common
mathematical themes. A variety of discrete and continuous ordinary and partial diﬀerential equation models are explored. Although
great advances have taken place in many of the topics covered, the simple lessons contained in this book are still important and
informative. Audience: the book does not assume too much background knowledge--essentially some calculus and high-school
algebra. It was originally written with third- and fourth-year undergraduate mathematical-biology majors in mind; however, it was
picked up by beginning graduate students as well as researchers in math (and some in biology) who wanted to learn about this ﬁeld.

Index Medicus
Geometric Discrepancy
An Illustrated Guide
Springer Science & Business Media What is the "most uniform" way of distributing n points in the unit square? How big is the
"irregularity" necessarily present in any such distribution? This book is an accessible and lively introduction to the area of geometric
discrepancy theory, with numerous exercises and illustrations. In separate, more specialized parts, it also provides a comprehensive
guide to recent research.

Benford's Law
Princeton University Press Benford's law states that the leading digits of many data sets are not uniformly distributed from one
through nine, but rather exhibit a profound bias. This bias is evident in everything from electricity bills and street addresses to stock
prices, population numbers, mortality rates, and the lengths of rivers. Here, Steven Miller brings together many of the world’s leading
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experts on Benford’s law to demonstrate the many useful techniques that arise from the law, show how truly multidisciplinary it is,
and encourage collaboration. Beginning with the general theory, the contributors explain the prevalence of the bias, highlighting
explanations for when systems should and should not follow Benford’s law and how quickly such behavior sets in. They go on to
discuss important applications in disciplines ranging from accounting and economics to psychology and the natural sciences. The
contributors describe how Benford’s law has been successfully used to expose fraud in elections, medical tests, tax ﬁlings, and
ﬁnancial reports. Additionally, numerous problems, background materials, and technical details are available online to help instructors
create courses around the book. Emphasizing common challenges and techniques across the disciplines, this accessible book shows
how Benford’s law can serve as a productive meeting ground for researchers and practitioners in diverse ﬁelds.

ASME Technical Papers
The Porous Medium Equation
Mathematical Theory
Oxford University Press on Demand Aimed at research students and academics in mathematics and engineering, as well as
engineering specialists, this book provides a systematic and comprehensive presentation of the mathematical theory of the nonlinear
heat equation usually called the Porous Medium Equation.

Electrochemical Methods: Fundamentals and
Applications, 2nd Edition
Wiley Global Education A broad and comprehensive survey of the fundamentals for electrochemical methods now in widespread
use. This book is meant as a textbook, and can also be used for self-study as well as for courses at the senior undergraduate and
beginning graduate levels. Knowledge of physical chemistry is assumed, but the discussions start at an elementary level and develop
upward. This revision comes twenty years after publication of the ﬁrst edition, and provides valuable new and updated coverage.
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A Resounding Tinkle
N.F. Simpson, whose work includes 'One Way Pendulum', led the twentieth century British Absurdist movement. His ﬁrst play, 'A
Resounding Tinkle', was one of the winners in the Observer play competition in 1957. The 'incessant ambush of non-sequiturs', as
Kenneth Tynan described it, is a gloriously comic revelation of the absurdity of every day life. 'A Resounding Tinkle' was revived with
the sketch 'Gladly Otherwise' at the Donmar Warehouse in July 2007.

Elements of Applicable Functional Analysis
Nuclear Science Abstracts
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