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Number theory is one of the few areas of mathematics where problems of substantial interest can be fully
described to someone with minimal mathematical background. Solving such problems sometimes requires
difficult and deep methods. But this is not a universal phenomenon; many engaging problems can be
successfully attacked with little more than one's mathematical bare hands. In this case one says that
the problem can be solved in an elementary way. Such elementary methods and the problems to which they
apply are the subject of this book. Not Always Buried Deep is designed to be read and enjoyed by those
who wish to explore elementary methods in modern number theory. The heart of the book is a thorough
introduction to elementary prime number theory, including Dirichlet's theorem on primes in arithmetic
progressions, the Brun sieve, and the Erdos-Selberg proof of the prime number theorem. Rather than
trying to present a comprehensive treatise, Pollack focuses on topics that are particularly attractive
and accessible. Other topics covered include Gauss's theory of cyclotomy and its applications to
rational reciprocity laws, Hilbert's solution to Waring's problem, and modern work on perfect numbers.
The nature of the material means that little is required in terms of prerequisites: The reader is
expected to have prior familiarity with number theory at the level of an undergraduate course and a
first course in modern algebra (covering groups, rings, and fields). The exposition is complemented by
over 200 exercises and 400 references.
This urgent and eye-opening book makes the case that protecting humanity's future is the central
challenge of our time. If all goes well, human history is just beginning. Our species could survive for
billions of years - enough time to end disease, poverty, and injustice, and to flourish in ways
unimaginable today. But this vast future is at risk. With the advent of nuclear weapons, humanity
entered a new age, where we face existential catastrophes - those from which we could never come back.
Since then, these dangers have only multiplied, from climate change to engineered pathogens and
artificial intelligence. If we do not act fast to reach a place of safety, it will soon be too late.
Drawing on over a decade of research, The Precipice explores the cutting-edge science behind the risks
we face. It puts them in the context of the greater story of humanity: showing how ending these risks is
among the most pressing moral issues of our time. And it points the way forward, to the actions and
strategies that can safeguard humanity. An Oxford philosopher committed to putting ideas into action,
Toby Ord has advised the US National Intelligence Council, the UK Prime Minister's Office, and the World
Bank on the biggest questions facing humanity. In The Precipice, he offers a startling reassessment of
human history, the future we are failing to protect, and the steps we must take to ensure that our
generation is not the last. "A book that seems made for the present moment." —New Yorker
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The significantly expanded and updated new edition of a widely used text on reinforcement learning, one
of the most active research areas in artificial intelligence. Reinforcement learning, one of the most
active research areas in artificial intelligence, is a computational approach to learning whereby an
agent tries to maximize the total amount of reward it receives while interacting with a complex,
uncertain environment. In Reinforcement Learning, Richard Sutton and Andrew Barto provide a clear and
simple account of the field's key ideas and algorithms. This second edition has been significantly
expanded and updated, presenting new topics and updating coverage of other topics. Like the first
edition, this second edition focuses on core online learning algorithms, with the more mathematical
material set off in shaded boxes. Part I covers as much of reinforcement learning as possible without
going beyond the tabular case for which exact solutions can be found. Many algorithms presented in this
part are new to the second edition, including UCB, Expected Sarsa, and Double Learning. Part II extends
these ideas to function approximation, with new sections on such topics as artificial neural networks
and the Fourier basis, and offers expanded treatment of off-policy learning and policy-gradient methods.
Part III has new chapters on reinforcement learning's relationships to psychology and neuroscience, as
well as an updated case-studies chapter including AlphaGo and AlphaGo Zero, Atari game playing, and IBM
Watson's wagering strategy. The final chapter discusses the future societal impacts of reinforcement
learning.
A First Course in Abstract Algebra
A Complete Guide to the Laws of the Universe
Mathematica Cookbook
Mathematics for Computer Science
The Road to Reality
The Proof is in the Pudding

This book addresses various aspects of in vitro digestibility: • Application of meta-analyses and machine learning
methods to predict methane production; • Methane production of sainfoin and alfalfa; • In vitro evaluation of different
dietary methane mitigation strategies; • Rumen methanogenesis, rumen fermentation, and microbial community
response; • The role of condensed tannins in the in vitro rumen fermentation kinetics; • Fermentation pattern of several
carbohydrate sources; • Additive, synergistic, or antagonistic effects of plant extracts; • In vitro rumen degradation and
fermentation characteristics of silage and hay; • In vitro digestibility, in situ degradability, and rumen fermentation of
camelina co-products; • Ruminal fermentation parameters and microbial matters to odd- and branched-chain fatty acids;
• Comparison of fecal versus rumen inocula for the estimation of NDF digestibility; • Rumen inoculum collected from
cows at slaughter or from a continuous fermenter; • Seaweeds as ingredients of ruminant diets; • Rumen in vitro
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fermentation and in situ degradation kinetics of forage Brassica crops; • In vitro digestibility and rumen degradability of
vetch varieties; • Intestinal digestibility in vitro of Vicia sativa varieties; • Ruminal in vitro protein degradation and
apparent digestibility of Pisum sativum; • In vitro digestibility studies using equine fecal inoculum; • Effects of gas
production recording system and pig fecal inoculum volume on kinetics; • In vitro methods of assessing protein quality for
poultry; and • In vitro techniques using the DaisyII incubator.
Accelerated Aging: Photochemical and Thermal Aspects represents the culmination of more than 40 years of research by
noted scientist Robert L. Feller. The book focuses on the long-term performance of materials such as wool, dyes, and
organic compounds; their resistance to change when exposed to environmental factors such as oxygen, ozone, moisture,
heat, and light; and their physical durability with handling and use over time. Processes of deterioration are discussed
based on speeded-up laboratory studies designed to clarify the chemical reactions involved and their physical
consequences.
This monograph builds on Tensor Networks for Dimensionality Reduction and Large-scale Optimization: Part 1 Low-Rank
Tensor Decompositions by discussing tensor network models for super-compressed higher-order representation of
data/parameters and cost functions, together with an outline of their applications in machine learning and data analytics.
A particular emphasis is on elucidating, through graphical illustrations, that by virtue of the underlying low-rank tensor
approximations and sophisticated contractions of core tensors, tensor networks have the ability to perform distributed
computations on otherwise prohibitively large volume of data/parameters, thereby alleviating the curse of dimensionality.
The usefulness of this concept is illustrated over a number of applied areas, including generalized regression and
classification, generalized eigenvalue decomposition and in the optimization of deep neural networks. The monograph
focuses on tensor train (TT) and Hierarchical Tucker (HT) decompositions and their extensions, and on demonstrating
the ability of tensor networks to provide scalable solutions for a variety of otherwise intractable large-scale optimization
problems. Tensor Networks for Dimensionality Reduction and Large-scale Optimization Parts 1 and 2 can be used as
stand-alone texts, or together as a comprehensive review of the exciting field of low-rank tensor networks and tensor
decompositions. See also: Tensor Networks for Dimensionality Reduction and Large-scale Optimization: Part 1 LowRank Tensor Decompositions. ISBN 978-1-68083-222-8
Time Series Prediction
Earth Observation Open Science and Innovation
Reinforcement Learning, second edition
Engineering and instrumentation. C
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Elementary Number Theory
13th Annual International Cryptology Conference Santa Barbara, California, USA August 22–26, 1993 Proceedings

This book is a printed edition of the Special Issue "The Use of Remote Sensing in Hydrology" that was published in Water
The book is a summary of a time series forecasting competition that was held a number of years ago. It aims to provide a snapshot of the
range of new techniques that are used to study time series, both as a reference for experts and as a guide for novices.
Mathematica Cookbook helps you master the application's core principles by walking you through real-world problems. Ideal for browsing,
this book includes recipes for working with numerics, data structures, algebraic equations, calculus, and statistics. You'll also venture into
exotic territory with recipes for data visualization using 2D and 3D graphic tools, image processing, and music. Although Mathematica 7 is a
highly advanced computational platform, the recipes in this book make it accessible to everyone -- whether you're working on high school
algebra, simple graphs, PhD-level computation, financial analysis, or advanced engineering models. Learn how to use Mathematica at a
higher level with functional programming and pattern matching Delve into the rich library of functions for string and structured text
manipulation Learn how to apply the tools to physics and engineering problems Draw on Mathematica's access to physics, chemistry, and
biology data Get techniques for solving equations in computational finance Learn how to use Mathematica for sophisticated image
processing Process music and audio as musical notes, analog waveforms, or digital sound samples
Machine Learning for Health Informatics
Introduction to Vassiliev Knot Invariants
Applied Science & Technology Index
Orthogonal Polynomials
A Comprehensive Treatment of q-Calculus
A Mathematical Introduction to Compressive Sensing

This Handbook provides both breadth and depth regarding current approaches to the understanding,
assessment, and treatment of personality disorders. The five parts of the book address etiology; models;
individual disorders and clusters; assessment; and treatment. A comprehensive picture of personality pathology
is supplied that acknowledges the contributions and missteps of the past, identifies the crucial questions of the
present, and sets a course for the future. It also follows the changes the Diagnostic and Statistical Manual of
Mental Disorders (DSM–5) has triggered in the field of personality disorders. The editors take a unique approach
where all chapters include two commentaries by experts in the field, as well as an author rejoinder. This
approach engages multiple perspectives and an exchange of ideas. It is the ideal resource for researchers and
treatment providers at all career stages.
This spectacularly clear introduction to abstract algebra is is designed to make the study of all required topics
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and the reading and writing of proofs both accessible and enjoyable for readers encountering the subject for the
first time. Number Theory. Groups. Commutative Rings. Modules. Algebras. Principal Idea Domains. Group
Theory II. Polynomials In Several Variables. For anyone interested in learning abstract algebra.
**WINNER OF THE 2020 NOBEL PRIZE IN PHYSICS** The Road to Reality is the most important and ambitious
work of science for a generation. It provides nothing less than a comprehensive account of the physical
universe and the essentials of its underlying mathematical theory. It assumes no particular specialist knowledge
on the part of the reader, so that, for example, the early chapters give us the vital mathematical background to
the physical theories explored later in the book. Roger Penrose's purpose is to describe as clearly as possible
our present understanding of the universe and to convey a feeling for its deep beauty and philosophical
implications, as well as its intricate logical interconnections. The Road to Reality is rarely less than challenging,
but the book is leavened by vivid descriptive passages, as well as hundreds of hand-drawn diagrams. In a single
work of colossal scope one of the world's greatest scientists has given us a complete and unrivalled guide to
the glories of the universe that we all inhabit. 'Roger Penrose is the most important physicist to work in relativity
theory except for Einstein. He is one of the very few people I've met in my life who, without reservation, I call a
genius' Lee Smolin
Theory and Practice
The Cambridge Handbook of Personality Disorders
Automated Deduction in Geometry
State-of-the-Art and Future Challenges
Discrete Mathematics for Computer Science
The Mathematica GuideBook for Programming
`Readers will emerge with a rigorous statistical grounding in the theory of how to construct and train
neural networks in pattern recognition' New Scientist
The CRYPTO ’93 conference was sponsored by the International Association for Cryptologic Research
(IACR) and Bell-Northern Research (a subsidiary of Northern Telecom), in co-operation with the IEEE
Computer Society Technical Committee. It took place at the University of California, Santa Barbara,
from August 22-26, 1993. This was the thirteenth annual CRYPTO conference, all of which have been
held at UCSB. The conference was very enjoyable and ran very of the General Chair, Paul Van
Oorschot. smoothly, largely due to the efforts It was a pleasure working with Paul throughout the
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months leading up to the conference. There were 136 submitted papers which were considered by
the Program Committee. Of these, 38 were selected for presentation at the conference. There was
also one invited talk at the conference, presented by Miles Smid, the title of which was “A Status
Report On the Federal Government Key Escrow System.” The conference also included the customary
Rump Session, which was presided over by Whit Diffie in his usual inimitable fashion. Thanks again
to Whit for organizing and running the Rump session. This year, the Rump Session included an
interesting and lively panel discussion on issues pertaining to key escrowing. Those taking part were
W. Diffie, J. Gilmore, S. Goldwasser, M. Hellman, A. Herzberg, S. Micali, R. Rueppel, G. Simmons and
D. Weitzner.
Recurrence sequences are of great intrinsic interest and have been a central part of number theory
for many years. Moreover, these sequences appear almost everywhere in mathematics and computer
science. This book surveys the modern theory of linear recurrence sequences and their
generalizations. Particular emphasis is placed on the dramatic impact that sophisticated methods
from Diophantine analysis and transcendence theory have had on the subject. Related work on
bilinear recurrences and an emerging connection between recurrences and graph theory are covered.
Applications and links to other areas of mathematics are described, including combinatorics,
dynamical systems and cryptography, and computer science. The book is suitable for researchers
interested in number theory, combinatorics, and graph theory.
The Precipice
Tensor Networks for Dimensionality Reduction and Large-Scale Optimization
A History, a Theory, a Flood
Publications of the National Bureau of Standards
Cumulated Index Medicus
Modern Computer Arithmetic
This text provides a simple account of classical number theory, as well as some of the
historical background in which the subject evolved. It is intended for use in a one-semester,
undergraduate number theory course taken primarily by mathematics majors and students preparing
to be secondary school teachers. Although the text was written with this readership in mind,
very few formal prerequisites are required. Much of the text can be read by students with a
sound background in high school mathematics.
Modern Computer Arithmetic focuses on arbitrary-precision algorithms for efficiently performing
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arithmetic operations such as addition, multiplication and division, and their connections to
topics such as modular arithmetic, greatest common divisors, the Fast Fourier Transform (FFT),
and the computation of elementary and special functions. Brent and Zimmermann present algorithms
that are ready to implement in your favourite language, while keeping a high-level description
and avoiding too low-level or machine-dependent details. The book is intended for anyone
interested in the design and implementation of efficient high-precision algorithms for computer
arithmetic, and more generally efficient multiple-precision numerical algorithms. It may also be
used in a graduate course in mathematics or computer science, for which exercises are included.
These vary considerably in difficulty, from easy to small research projects, and expand on
topics discussed in the text. Solutions to selected exercises are available from the authors.
This text explores the many transformations that the mathematical proof has undergone from its
inception to its versatile, present-day use, considering the advent of high-speed computing
machines. Though there are many truths to be discovered in this book, by the end it is clear
that there is no formalized approach or standard method of discovery to date. Most of the proofs
are discussed in detail with figures and equations accompanying them, allowing both the
professional mathematician and those less familiar with mathematics to derive the same joy from
reading this book.
Building Blocks for Science, Engineering, Finance, Music, and More
Forecasting The Future And Understanding The Past
Journal of Research of the National Bureau of Standards
Engineering and Instrumentation. C.
An Introduction
Third International Workshop, ADG 2000, Zurich, Switzerland, September 25-27, 2000, Revised
Papers
Machine learning (ML) is the fastest growing field in computer science, and Health Informatics (HI) is amongst the greatest application
challenges, providing future benefits in improved medical diagnoses, disease analyses, and pharmaceutical development. However,
successful ML for HI needs a concerted effort, fostering integrative research between experts ranging from diverse disciplines from
data science to visualization. Tackling complex challenges needs both disciplinary excellence and cross-disciplinary networking without
any boundaries. Following the HCI-KDD approach, in combining the best of two worlds, it is aimed to support human intelligence with
machine intelligence. This state-of-the-art survey is an output of the international HCI-KDD expert network and features 22 carefully
selected and peer-reviewed chapters on hot topics in machine learning for health informatics; they discuss open problems and future
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challenges in order to stimulate further research and international progress in this field.
This book covers elementary discrete mathematics for computer science and engineering. It emphasizes mathematical definitions and
proofs as well as applicable methods. Topics include formal logic notation, proof methods; induction, well-ordering; sets, relations;
elementary graph theory; integer congruences; asymptotic notation and growth of functions; permutations and combinations, counting
principles; discrete probability. Further selected topics may also be covered, such as recursive definition and structural induction; state
machines and invariants; recurrences; generating functions.
This book is published open access under a CC BY 4.0 license. Over the past decades, rapid developments in digital and sensing
technologies, such as the Cloud, Web and Internet of Things, have dramatically changed the way we live and work. The digital
transformation is revolutionizing our ability to monitor our planet and transforming the way we access, process and exploit Earth
Observation data from satellites. This book reviews these megatrends and their implications for the Earth Observation community as
well as the wider data economy. It provides insight into new paradigms of Open Science and Innovation applied to space data, which
are characterized by openness, access to large volume of complex data, wide availability of new community tools, new techniques for
big data analytics such as Artificial Intelligence, unprecedented level of computing power, and new types of collaboration among
researchers, innovators, entrepreneurs and citizen scientists. In addition, this book aims to provide readers with some reflections on the
future of Earth Observation, highlighting through a series of use cases not just the new opportunities created by the New Space
revolution, but also the new challenges that must be addressed in order to make the most of the large volume of complex and diverse
data delivered by the new generation of satellites.
Report of Investigations
Accelerated Aging
The Use of Remote Sensing in Hydrology
Handbook of Mathematical Functions with Formulas, Graphs, and Mathematical Tables
Photochemical and Thermal Aspects
Recurrence Sequences

With hundreds of worked examples, exercises and illustrations, this detailed exposition of the theory of Vassiliev knot invariants opens the
field to students with little or no knowledge in this area. It also serves as a guide to more advanced material. The book begins with a basic
and informal introduction to knot theory, giving many examples of knot invariants before the class of Vassiliev invariants is introduced. This is
followed by a detailed study of the algebras of Jacobi diagrams and 3-graphs, and the construction of functions on these algebras via Lie
algebras. The authors then describe two constructions of a universal invariant with values in the algebra of Jacobi diagrams: via iterated
integrals and via the Drinfeld associator, and extend the theory to framed knots. Various other topics are then discussed, such as Gauss
diagram formulae, before the book ends with Vassiliev's original construction.
From the bestselling author of the acclaimed Chaos and Genius comes a thoughtful and provocative exploration of the big ideas of the
modern era: Information, communication, and information theory. Acclaimed science writer James Gleick presents an eye-opening vision of
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how our relationship to information has transformed the very nature of human consciousness. A fascinating intellectual journey through the
history of communication and information, from the language of Africa’s talking drums to the invention of written alphabets; from the
electronic transmission of code to the origins of information theory, into the new information age and the current deluge of news, tweets,
images, and blogs. Along the way, Gleick profiles key innovators, including Charles Babbage, Ada Lovelace, Samuel Morse, and Claude
Shannon, and reveals how our understanding of information is transforming not only how we look at the world, but how we live. A New York
Times Notable Book A Los Angeles Times and Cleveland Plain Dealer Best Book of the Year Winner of the PEN/E. O. Wilson Literary
Science Writing Award
This book constitutes the thoroughly refereed post-proceedings of the Third International Workshop on Automated Deduction in Geometry,
ADG 2000, held in Zurich, Switzerland, in September 2000.The 16 revised full papers and two invited papers presented were carefully
selected for publication during two rounds of reviewing and revision from a total of initially 31 submissions. Among the issues addressed are
spatial constraint solving, automated proving of geometric inequalities, algebraic proof, semi-algebraic proofs, geometrical reasoning,
computational synthetic geometry, incidence geometry, and nonstandard geometric proofs.
Miscellaneous Publication - National Bureau of Standards
Advances in Cryptology — CRYPTO ’93
The Information
A Second Course in Elementary Number Theory
Existential Risk and the Future of Humanity
Neural Networks for Pattern Recognition
To date, the theoretical development of q-calculus has rested on a non-uniform basis. Generally, the bulky Gasper-Rahman notation was
used, but the published works on q-calculus looked different depending on where and by whom they were written. This confusion of
tongues not only complicated the theoretical development but also contributed to q-calculus remaining a neglected mathematical field.
This book overcomes these problems by introducing a new and interesting notation for q-calculus based on logarithms.For instance, qhypergeometric functions are now visually clear and easy to trace back to their hypergeometric parents. With this new notation it is
also easy to see the connection between q-hypergeometric functions and the q-gamma function, something that until now has been
overlooked. The book covers many topics on q-calculus, including special functions, combinatorics, and q-difference equations. Apart
from a thorough review of the historical development of q-calculus, this book also presents the domains of modern physics for which qcalculus is applicable, such as particle physics and supersymmetry, to name just a few.
This volume contains the Proceedings of the NATO Advanced Study Institute on "Orthogonal Polynomials and Their Applications" held
at The Ohio State University in Columbus, Ohio, U.S.A. between May 22,1989 and June 3,1989. The Advanced Study Institute primarily
concentrated on those aspects of the theory and practice of orthogonal polynomials which surfaced in the past decade when the theory
of orthogonal polynomials started to experience an unparalleled growth. This progress started with Richard Askey's Regional Confer
ence Lectures on "Orthogonal Polynomials and Special Functions" in 1975, and subsequent discoveries led to a substantial revaluation
of one's perceptions as to the nature of orthogonal polynomials and their applicability. The recent popularity of orthogonal polynomials
is only partially due to Louis de Branges's solution of the Bieberbach conjecture which uses an inequality of Askey and Gasper on Jacobi
Page 9/11

Get Free Evaluating Polynomials Ah Bach
polynomials. The main reason lies in their wide applicability in areas such as Pade approximations, continued fractions, Tauberian
theorems, numerical analysis, probability theory, mathematical statistics, scattering theory, nuclear physics, solid state physics, digital
signal processing, electrical engineering, theoretical chemistry and so forth. This was emphasized and convincingly demonstrated
during the presentations by both the principal speakers and the invited special lecturers. The main subjects of our Advanced Study
Institute included complex orthogonal polynomials, signal processing, the recursion method, combinatorial interpretations of orthogonal
polynomials, computational problems, potential theory, Pade approximations, Julia sets, special functions, quantum groups, weighted
approximations, orthogonal polynomials associated with root systems, matrix orthogonal polynomials, operator theory and group
representations.
This comprehensive, detailed reference provides readers with both a working knowledge of Mathematica in general and a detailed
knowledge of the key aspects needed to create the fastest, shortest, and most elegant implementations possible. It gives users a deeper
understanding of Mathematica by instructive implementations, explanations, and examples from a range of disciplines at varying levels
of complexity. The three volumes -- Programming, Graphics, and Mathematics, total 3,000 pages and contain more than 15,000
Mathematica inputs, over 1,500 graphics, 4,000+ references, and more than 500 exercises. This first volume begins with the structure
of Mathematica expressions, the syntax of Mathematica, its programming, graphic, numeric and symbolic capabilities. It then covers
the hierarchical construction of objects out of symbolic expressions, the definition of functions, the recognition of patterns and their
efficient application, program flows and program structuring, and the manipulation of lists. An indispensible resource for students,
researchers and professionals in mathematics, the sciences, and engineering.
Not Always Buried Deep
Advances in Cryptology
Journal of Research
Publications
In Vitro Digestibility in Animal Nutritional Studies

Master the fundamentals of discrete mathematics with DISCRETE MATHEMATICS FOR COMPUTER SCIENCE with
Student Solutions Manual CD-ROM! An increasing number of computer scientists from diverse areas are using
discrete mathematical structures to explain concepts and problems and this mathematics text shows you how to
express precise ideas in clear mathematical language. Through a wealth of exercises and examples, you will learn
how mastering discrete mathematics will help you develop important reasoning skills that will continue to be
useful throughout your career.
This introductory book emphasises algorithms and applications, such as cryptography and error correcting codes.
At the intersection of mathematics, engineering, and computer science sits the thriving field of compressive
sensing. Based on the premise that data acquisition and compression can be performed simultaneously,
compressive sensing finds applications in imaging, signal processing, and many other domains. In the areas of
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applied mathematics, electrical engineering, and theoretical computer science, an explosion of research activity
has already followed the theoretical results that highlighted the efficiency of the basic principles. The elegant
ideas behind these principles are also of independent interest to pure mathematicians. A Mathematical
Introduction to Compressive Sensing gives a detailed account of the core theory upon which the field is build. With
only moderate prerequisites, it is an excellent textbook for graduate courses in mathematics, engineering, and
computer science. It also serves as a reliable resource for practitioners and researchers in these disciplines who
want to acquire a careful understanding of the subject. A Mathematical Introduction to Compressive Sensing uses
a mathematical perspective to present the core of the theory underlying compressive sensing.
A Computational Introduction to Number Theory and Algebra
The Changing Nature of Mathematical Proof
Part 2 Applications and Future Perspectives
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