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CUDA is a computing architecture designed to facilitate the development of parallel programs. In conjunction with a
comprehensive software platform, the CUDA Architecture enables programmers to draw on the immense power of
graphics processing units (GPUs) when building high-performance applications. GPUs, of course, have long been
available for demanding graphics and game applications. CUDA now brings this valuable resource to programmers
working on applications in other domains, including science, engineering, and finance. No knowledge of graphics
programming is required—just the ability to program in a modestly extended version of C. CUDA by Example, written by
two senior members of the CUDA software platform team, shows programmers how to employ this new technology. The
authors introduce each area of CUDA development through working examples. After a concise introduction to the CUDA
platform and architecture, as well as a quick-start guide to CUDA C, the book details the techniques and trade-offs
associated with each key CUDA feature. You’ll discover when to use each CUDA C extension and how to write CUDA
software that delivers truly outstanding performance. Major topics covered include Parallel programming Thread
cooperation Constant memory and events Texture memory Graphics interoperability Atomics Streams CUDA C on
multiple GPUs Advanced atomics Additional CUDA resources All the CUDA software tools you’ll need are freely
available for download from NVIDIA. http://developer.nvidia.com/object/cuda-by-example.html
This 2004 textbook fills a gap in the literature on general relativity by providing the advanced student with practical tools
for the computation of many physically interesting quantities. The context is provided by the mathematical theory of black
holes, one of the most elegant, successful, and relevant applications of general relativity. Among the topics discussed are
congruencies of timelike and null geodesics, the embedding of spacelike, timelike and null hypersurfaces in spacetime,
and the Lagrangian and Hamiltonian formulations of general relativity. Although the book is self-contained, it is not meant
to serve as an introduction to general relativity. Instead, it is meant to help the reader acquire advanced skills and
become a competent researcher in relativity and gravitational physics. The primary readership consists of graduate
students in gravitational physics. It will also be a useful reference for more seasoned researchers working in this field.
An introduction to category theory as a rigorous, flexible, and coherent modeling language that can be used across the
sciences. Category theory was invented in the 1940s to unify and synthesize different areas in mathematics, and it has
proven remarkably successful in enabling powerful communication between disparate fields and subfields within
mathematics. This book shows that category theory can be useful outside of mathematics as a rigorous, flexible, and
coherent modeling language throughout the sciences. Information is inherently dynamic; the same ideas can be
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organized and reorganized in countless ways, and the ability to translate between such organizational structures is
becoming increasingly important in the sciences. Category theory offers a unifying framework for information modeling
that can facilitate the translation of knowledge between disciplines. Written in an engaging and straightforward style, and
assuming little background in mathematics, the book is rigorous but accessible to non-mathematicians. Using databases
as an entry to category theory, it begins with sets and functions, then introduces the reader to notions that are
fundamental in mathematics: monoids, groups, orders, and graphs—categories in disguise. After explaining the “big
three” concepts of category theory—categories, functors, and natural transformations—the book covers other topics,
including limits, colimits, functor categories, sheaves, monads, and operads. The book explains category theory by
examples and exercises rather than focusing on theorems and proofs. It includes more than 300 exercises, with
solutions. Category Theory for the Sciences is intended to create a bridge between the vast array of mathematical
concepts used by mathematicians and the models and frameworks of such scientific disciplines as computation,
neuroscience, and physics.
This book covers an especially broad range of topics, including some topics not generally found in linear algebra books
The first part details the basics of linear algebra. Coverage then proceeds to a discussion of modules, emphasizing a
comparison with vector spaces. A thorough discussion of inner product spaces, eigenvalues, eigenvectors, and finite
dimensional spectral theory follows, culminating in the finite dimensional spectral theorem for normal operators.
``Metric geometry'' is an approach to geometry based on the notion of length on a topological space. This approach
experienced a very fast development in the last few decades and penetrated into many other mathematical disciplines,
such as group theory, dynamical systems, and partial differential equations. The objective of this graduate textbook is
twofold: to give a detailed exposition of basic notions and techniques used in the theory of length spaces, and, more
generally, to offer an elementary introduction into a broad variety of geometrical topics related to the notion of distance,
including Riemannian and Carnot-Caratheodory metrics, the hyperbolic plane, distance-volume inequalities, asymptotic
geometry (large scale, coarse), Gromov hyperbolic spaces, convergence of metric spaces, and Alexandrov spaces (nonpositively and non-negatively curved spaces). The authors tend to work with ``easy-to-touch'' mathematical objects using
``easy-to-visualize'' methods. The authors set a challenging goal of making the core parts of the book accessible to firstyear graduate students. Most new concepts and methods are introduced and illustrated using simplest cases and
avoiding technicalities. The book contains many exercises, which form a vital part of the exposition.
Nonlinear algebra provides modern mathematical tools to address challenges arising in the sciences and engineering. It
is useful everywhere, where polynomials appear: in particular, data and computational sciences, statistics, physics,
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optimization. The book offers an invitation to this broad and fast-developing area. It is not an extensive encyclopedia of
known results, but rather a first introduction to the subject, allowing the reader to enter into more advanced topics. It was
designed as the next step after linear algebra and well before abstract algebraic geometry. The book presents both
classical topics—like the Nullstellensatz and primary decomposition—and more modern ones—like tropical geometry and
semidefinite programming. The focus lies on interactions and applications. Each of the thirteen chapters introduces
fundamental concepts. The book may be used for a one-semester course, and the over 200 exercises will help the
readers to deepen their understanding of the subject.
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, wellordering; 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.
Praise for How I Became a Quant "Led by two top-notch quants, Richard R. Lindsey and Barry Schachter, How I Became a Quant
details the quirky world of quantitative analysis through stories told by some of today's most successful quants. For anyone who
might have thought otherwise, there are engaging personalities behind all that number crunching!" --Ira Kawaller, Kawaller & Co.
and the Kawaller Fund "A fun and fascinating read. This book tells the story of how academics, physicists, mathematicians, and
other scientists became professional investors managing billions." --David A. Krell, President and CEO, International Securities
Exchange "How I Became a Quant should be must reading for all students with a quantitative aptitude. It provides fascinating
examples of the dynamic career opportunities potentially open to anyone with the skills and passion for quantitative analysis."
--Roy D. Henriksson, Chief Investment Officer, Advanced Portfolio Management "Quants"--those who design and implement
mathematical models for the pricing of derivatives, assessment of risk, or prediction of market movements--are the backbone of
today's investment industry. As the greater volatility of current financial markets has driven investors to seek shelter from
increasing uncertainty, the quant revolution has given people the opportunity to avoid unwanted financial risk by literally trading it
away, or more specifically, paying someone else to take on the unwanted risk. How I Became a Quant reveals the faces behind
the quant revolution, offering you?the?chance to learn firsthand what it's like to be a?quant today. In this fascinating collection of
Wall Street war stories, more than two dozen quants detail their roots, roles, and contributions, explaining what they do and how
they do it, as well as outlining the sometimes unexpected paths they have followed from the halls of academia to the front lines of
an investment revolution.
This sensitive and often humorous book tells the story of an adolescent boy who begins to find himself after the people he has
always depended on let him down. Alone. That’s how thirteen-year-old Justin feels these days. His older brother Duane has left
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home, enlisting in the Army, and his father has walked out, maybe for good this time. His mom is too depressed to get out of bed,
much less pay the bills and keep food in the refrigerator. And if that’s not enough, his best buddy Ben has a new girlfriend and no
longer has time to hang out. There’s not much left for Justin to do but to put his brain in neutral and slide into the state he calls
“the Big Nothing.” But slowly Justin discovers he has more resources than he thinks. With the help of his classmate Jemmie and
her grandmother, Nana Grace, he learns that underneath all the noisy confusion in his brain lies a talent for music. As he spends
time with Jemmie, he begins to understand how simple notes make complex music, and how simple feelings can turn into deep
emotions. Award-winning author Adrian Fogelin once again offers readers an emotionally charged story featuring a sympathetic
adolescent trying to make sense of the people and world around him.
This "worthy successor to Strunk and White" now features an expanded style guide covering a wider range of citation cases,
complete with up-to-date formats for Chicago, MLA, and APA styles.
This book provides eloquent support for the idea that spontaneous neuron activity, far from being mere noise, is actually the
source of our cognitive abilities. In a sequence of "cycles," György Buzsáki guides the reader from the physics of oscillations
through neuronal assembly organization to complex cognitive processing and memory storage. His clear, fluid writing-accessible
to any reader with some scientific knowledge-is supplemented by extensive footnotes and references that make it just as gratifying
and instructive a read for the specialist. The coherent view of a single author who has been at the forefront of research in this
exciting field, this volume is essential reading for anyone interested in our rapidly evolving understanding of the brain.
Originally published in England and cowritten with her father, "In Code" is "a wonderfully moving story about the thrill of the
mathematical chase" ("Nature") and "a paean to intellectual adventure" ("Times Educational Supplement"). A memoir in
mathematics, it is all about how a girl next door became an award-winning mathematician. photo insert.
- The only program that supports the Common Core State Standards throughout four-years of high school mathematics with an
unmatched depth of resources and adaptive technology that helps you differentiate instruction for every student. * Connects
students to math content with print, digital and interactive resources. * Prepares students to meet the rigorous Common Core
Standards with aligned content and focus on Standards of Mathematical Practice. * Meets the needs of every student with
resources that enable you to tailor your instruction at the classroom and indivdual level. * Assesses student mastery and
achievement with dynamic, digital assessment and reporting. Includes Print Student Edition
String theory says we live in a ten-dimensional universe, but that only four are accessible to our everyday senses. According to
theorists, the missing six are curled up in bizarre structures known as Calabi-Yau manifolds. In The Shape of Inner Space, ShingTung Yau, the man who mathematically proved that these manifolds exist, argues that not only is geometry fundamental to string
theory, it is also fundamental to the very nature of our universe. Time and again, where Yau has gone, physics has followed. Now
for the first time, readers will follow Yau’s penetrating thinking on where we’ve been, and where mathematics will take us next. A
fascinating exploration of a world we are only just beginning to grasp, The Shape of Inner Space will change the way we consider
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the universe on both its grandest and smallest scales.
This book is a captivating account of a professional mathematician's experiences conducting a math circle for preschoolers in his
apartment in Moscow in the 1980s. As anyone who has taught or raised young children knows, mathematical education for little
kids is a real mystery. What are they capable of? What should they learn first? How hard should they work? Should they even
"work" at all? Should we push them, or just let them be? There are no correct answers to these questions, and the author deals
with them in classic math-circle style: he doesn't ask and then answer a question, but shows us a problem--be it mathematical or
pedagogical--and describes to us what happened. His book is a narrative about what he did, what he tried, what worked, what
failed, but most important, what the kids experienced. This book does not purport to show you how to create precocious high
achievers. It is just one person's story about things he tried with a half-dozen young children. Mathematicians, psychologists,
educators, parents, and everybody interested in the intellectual development in young children will find this book to be an
invaluable, inspiring resource. In the interest of fostering a greater awareness and appreciation of mathematics and its connections
to other disciplines and everyday life, MSRI and the AMS are publishing books in the Mathematical Circles Library series as a
service to young people, their parents and teachers, and the mathematics profession. Titles in this series are co-published with the
Mathematical Sciences Research Institute (MSRI).
A Quick Steep Climb Up Lienar Algebra - and its companion site "allthemath" - are completely-and-forever-free-and-open-source
educational materials dedicated to the mathematics that budding computer science practitioners actually need to know. They
feature the fun and addictive teaching of award-winning lecturer Dr. Stephen Davies of the University of Mary Washington in
Fredericksburg, Virginia!
Having trouble deciding which coding scheme to employ, how to design a new scheme, or how to improve an existing system?
This summary of the state-of-the-art in iterative coding makes this decision more straightforward. With emphasis on the underlying
theory, techniques to analyse and design practical iterative coding systems are presented. Using Gallager's original ensemble of
LDPC codes, the basic concepts are extended for several general codes, including the practically important class of turbo codes.
The simplicity of the binary erasure channel is exploited to develop analytical techniques and intuition, which are then applied to
general channel models. A chapter on factor graphs helps to unify the important topics of information theory, coding and
communication theory. Covering the most recent advances, this text is ideal for graduate students in electrical engineering and
computer science, and practitioners. Additional resources, including instructor's solutions and figures, available online:
www.cambridge.org/9780521852296.
A concise, modern textbook on group theory written especially for physicists Although group theory is a mathematical subject, it is
indispensable to many areas of modern theoretical physics, from atomic physics to condensed matter physics, particle physics to
string theory. In particular, it is essential for an understanding of the fundamental forces. Yet until now, what has been missing is a
modern, accessible, and self-contained textbook on the subject written especially for physicists. Group Theory in a Nutshell for
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Physicists fills this gap, providing a user-friendly and classroom-tested text that focuses on those aspects of group theory
physicists most need to know. From the basic intuitive notion of a group, A. Zee takes readers all the way up to how theories
based on gauge groups could unify three of the four fundamental forces. He also includes a concise review of the linear algebra
needed for group theory, making the book ideal for self-study. Provides physicists with a modern and accessible introduction to
group theory Covers applications to various areas of physics, including field theory, particle physics, relativity, and much more
Topics include finite group and character tables; real, pseudoreal, and complex representations; Weyl, Dirac, and Majorana
equations; the expanding universe and group theory; grand unification; and much more The essential textbook for students and an
invaluable resource for researchers Features a brief, self-contained treatment of linear algebra An online illustration package is
available to professors Solutions manual (available only to professors)
Logic concepts are more mainstream than you may realize. There’s logic every place you look and in almost everything you do,
from deciding which shirt to buy to asking your boss for a raise, and even to watching television, where themes of such shows as
CSI and Numbers incorporate a variety of logistical studies. Logic For Dummies explains a vast array of logical concepts and
processes in easy-to-understand language that make everything clear to you, whether you’re a college student of a student of life.
You’ll find out about: Formal Logic Syllogisms Constructing proofs and refutations Propositional and predicate logic Modal and
fuzzy logic Symbolic logic Deductive and inductive reasoning Logic For Dummies tracks an introductory logic course at the college
level. Concrete, real-world examples help you understand each concept you encounter, while fully worked out proofs and fun logic
problems encourage you students to apply what you’ve learned.
A classic problem in mathematics is solving systems of polynomial equations in several unknowns. Today, polynomial models are
ubiquitous and widely used across the sciences. They arise in robotics, coding theory, optimization, mathematical biology,
computer vision, game theory, statistics, and numerous other areas. This book furnishes a bridge across mathematical disciplines
and exposes many facets of systems of polynomial equations. It covers a wide spectrum of mathematical techniques and
algorithms, both symbolic and numerical.The set of solutions to a system of polynomial equations is an algebraic variety - the
basic object of algebraic geometry. The algorithmic study of algebraic varieties is the central theme of computational algebraic
geometry. Exciting recent developments in computer software for geometric calculations have revolutionized the field. Formerly
inaccessible problems are now tractable, providing fertile ground for experimentation and conjecture. The first half of the book
gives a snapshot of the state of the art of the topic. Familiar themes are covered in the first five chapters, including polynomials in
one variable, Grobner bases of zero-dimensional ideals, Newton polytopes and Bernstein's Theorem, multidimensional resultants,
and primary decomposition.The second half of the book explores polynomial equations from a variety of novel and unexpected
angles. It introduces interdisciplinary connections, discusses highlights of current research, and outlines possible future algorithms.
Topics include computation of Nash equilibria in game theory, semidefinite programming and the real Nullstellensatz, the algebraic
geometry of statistical models, the piecewise-linear geometry of valuations and amoebas, and the Ehrenpreis-Palamodov theorem
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on linear partial differential equations with constant coefficients.Throughout the text, there are many hands-on examples and
exercises, including short but complete sessions in MapleR, MATLABR, Macaulay 2, Singular, PHCpack, CoCoA, and SOSTools
software. These examples will be particularly useful for readers with no background in algebraic geometry or commutative algebra.
Within minutes, readers can learn how to type in polynomial equations and actually see some meaningful results on their computer
screens. Prerequisites include basic abstract and computational algebra. The book is designed as a text for a graduate course in
computational algebra.
Bond and Keane explicate the elements of logical, mathematical argument to elucidate the meaning and importance of
mathematical rigor. With definitions of concepts at their disposal, students learn the rules of logical inference, read and understand
proofs of theorems, and write their own proofs all while becoming familiar with the grammar of mathematics and its style. In
addition, they will develop an appreciation of the different methods of proof (contradiction, induction), the value of a proof, and the
beauty of an elegant argument. The authors emphasize that mathematics is an ongoing, vibrant disciplineits long, fascinating
history continually intersects with territory still uncharted and questions still in need of answers. The authors extensive background
in teaching mathematics shines through in this balanced, explicit, and engaging text, designed as a primer for higher- level
mathematics courses. They elegantly demonstrate process and application and recognize the byproducts of both the
achievements and the missteps of past thinkers. Chapters 1-5 introduce the fundamentals of abstract mathematics and chapters
6-8 apply the ideas and techniques, placing the earlier material in a real context. Readers interest is continually piqued by the use
of clear explanations, practical examples, discussion and discovery exercises, and historical comments.
Publisher Description
#1 INTERNATIONAL BESTSELLER AN ADAM SAVAGE BOOK CLUB PICK The book-length answer to anyone who ever put
their hand up in math class and asked, “When am I ever going to use this in the real world?” “Fun, informative, and relentlessly
entertaining, Humble Pi is a charming and very readable guide to some of humanity's all-time greatest miscalculations—that also
gives you permission to feel a little better about some of your own mistakes.” —Ryan North, author of How to Invent Everything Our
whole world is built on math, from the code running a website to the equations enabling the design of skyscrapers and bridges.
Most of the time this math works quietly behind the scenes . . . until it doesn’t. All sorts of seemingly innocuous mathematical
mistakes can have significant consequences. Math is easy to ignore until a misplaced decimal point upends the stock market, a
unit conversion error causes a plane to crash, or someone divides by zero and stalls a battleship in the middle of the ocean.
Exploring and explaining a litany of glitches, near misses, and mathematical mishaps involving the internet, big data, elections,
street signs, lotteries, the Roman Empire, and an Olympic team, Matt Parker uncovers the bizarre ways math trips us up, and what
this reveals about its essential place in our world. Getting it wrong has never been more fun.
This newly expanded and updated second edition of the best-selling classic continues to take the "mystery" out of designing
algorithms, and analyzing their efficacy and efficiency. Expanding on the first edition, the book now serves as the primary textbook
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of choice for algorithm design courses while maintaining its status as the premier practical reference guide to algorithms for
programmers, researchers, and students. The reader-friendly Algorithm Design Manual provides straightforward access to
combinatorial algorithms technology, stressing design over analysis. The first part, Techniques, provides accessible instruction on
methods for designing and analyzing computer algorithms. The second part, Resources, is intended for browsing and reference,
and comprises the catalog of algorithmic resources, implementations and an extensive bibliography. NEW to the second edition: •
Doubles the tutorial material and exercises over the first edition • Provides full online support for lecturers, and a completely
updated and improved website component with lecture slides, audio and video • Contains a unique catalog identifying the 75
algorithmic problems that arise most often in practice, leading the reader down the right path to solve them • Includes several
NEW "war stories" relating experiences from real-world applications • Provides up-to-date links leading to the very best algorithm
implementations available in C, C++, and Java
An introduction to computational complexity theory, its connections and interactions with mathematics, and its central role in the
natural and social sciences, technology, and philosophy Mathematics and Computation provides a broad, conceptual overview of
computational complexity theory—the mathematical study of efficient computation. With important practical applications to computer
science and industry, computational complexity theory has evolved into a highly interdisciplinary field, with strong links to most
mathematical areas and to a growing number of scientific endeavors. Avi Wigderson takes a sweeping survey of complexity
theory, emphasizing the field’s insights and challenges. He explains the ideas and motivations leading to key models, notions, and
results. In particular, he looks at algorithms and complexity, computations and proofs, randomness and interaction, quantum and
arithmetic computation, and cryptography and learning, all as parts of a cohesive whole with numerous cross-influences.
Wigderson illustrates the immense breadth of the field, its beauty and richness, and its diverse and growing interactions with other
areas of mathematics. He ends with a comprehensive look at the theory of computation, its methodology and aspirations, and the
unique and fundamental ways in which it has shaped and will further shape science, technology, and society. For further reading,
an extensive bibliography is provided for all topics covered. Mathematics and Computation is useful for undergraduate and
graduate students in mathematics, computer science, and related fields, as well as researchers and teachers in these fields. Many
parts require little background, and serve as an invitation to newcomers seeking an introduction to the theory of computation.
Comprehensive coverage of computational complexity theory, and beyond High-level, intuitive exposition, which brings conceptual
clarity to this central and dynamic scientific discipline Historical accounts of the evolution and motivations of central concepts and
models A broad view of the theory of computation's influence on science, technology, and society Extensive bibliography
Are all film stars linked to Kevin Bacon? Why do the stock markets rise and fall sharply on the strength of a vague rumour? How
does gossip spread so quickly? Are we all related through six degrees of separation? There is a growing awareness of the
complex networks that pervade modern society. We see them in the rapid growth of the Internet, the ease of global
communication, the swift spread of news and information, and in the way epidemics and financial crises develop with startling
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speed and intensity. This introductory book on the new science of networks takes an interdisciplinary approach, using economics,
sociology, computing, information science and applied mathematics to address fundamental questions about the links that connect
us, and the ways that our decisions can have consequences for others.
What do Bach's compositions, Rubik's Cube, the way we choose our mates, and the physics of subatomic particles have in
common? All are governed by the laws of symmetry, which elegantly unify scientific and artistic principles. Yet the mathematical
language of symmetry-known as group theory-did not emerge from the study of symmetry at all, but from an equation that couldn't
be solved. For thousands of years mathematicians solved progressively more difficult algebraic equations, until they encountered
the quintic equation, which resisted solution for three centuries. Working independently, two great prodigies ultimately proved that
the quintic cannot be solved by a simple formula. These geniuses, a Norwegian named Niels Henrik Abel and a romantic
Frenchman named Évariste Galois, both died tragically young. Their incredible labor, however, produced the origins of group
theory. The first extensive, popular account of the mathematics of symmetry and order, The Equation That Couldn't Be Solved is
told not through abstract formulas but in a beautifully written and dramatic account of the lives and work of some of the greatest
and most intriguing mathematicians in history.
Middle School Math with Pizzazz!: E. Ratio and proportion; Percent; Statistics and graphs; Probability; Integers; Coordinate
graphing; EquationsElementary Math with Pizzazz!.Pre-algebra with Pizzazz! SeriesMathematics and ComputationA Theory
Revolutionizing Technology and SciencePrinceton University Press

This classic introduction to probability theory for beginning graduate students covers laws of large numbers, central limit
theorems, random walks, martingales, Markov chains, ergodic theorems, and Brownian motion. It is a comprehensive
treatment concentrating on the results that are the most useful for applications. Its philosophy is that the best way to learn
probability is to see it in action, so there are 200 examples and 450 problems. The fourth edition begins with a short
chapter on measure theory to orient readers new to the subject.
Six days ago, astronaut Mark Watney became one of the first people to walk on Mars. Now, he's sure he'll be the first
person to die there. After a dust storm nearly kills him and forces his crew to evacuate while thinking him dead, Mark
finds himself stranded and completely alone with no way to even signal Earth that he's alive--and even if he could get
word out, his supplies would be gone long before a rescue could arrive. Chances are, though, he won't have time to
starve to death. The damaged machinery, unforgiving environment, or plain old "human error" are much more likely to kill
him first. But Mark isn't ready to give up yet. Drawing on his ingenuity, his engineering skills--and a relentless, dogged
refusal to quit--he steadfastly confronts one seemingly insurmountable obstacle after the next. Will his resourcefulness be
enough to overcome the impossible odds against him?
Your students will develop a greater understanding of the math concepts required for mastery of the new NCTM
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Standards. Easy-to-follow instructions, fun-to-solve puzzles and riddles, and many self-checking activities make these
books a hit in any middle school math class.
In this book, master teacher, trainer, and celebrated math author Becky Bride will show you step-by-step, activity-byactivity, and lesson-by-lesson how she used cooperative learning structures to help her students succeed with algebra
year after year. When the power of student-to-student interaction is unleashed in algebra, students enjoy learning more
and the abstract algebraic concepts become more concrete and understandable.
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