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Tensors
Middle School Math
'What is a self and how can a self come out of inanimate matter?' This is the riddle that
drove Douglas Hofstadter to write this extraordinary book. In order to impart his original
and personal view on the core mystery of human existence - our intangible sensation of
'I'-ness - Hofstadter defines the playful yet seemingly paradoxical notion of 'strange loop',
and explicates this idea using analogies from many disciplines.

The Toolbox Revisited
This unique text provides a geometric approach to group theory and linear algebra, bringing
to light the interesting ways in which these subjects interact. Requiring few prerequisites
beyond understanding the notion of a proof, the text aims to give students a strong
foundation in both geometry and algebra. Starting with preliminaries (relations, elementary
combinatorics, and induction), the book then proceeds to the core topics: the elements of
the theory of groups and fields (Lagrange's Theorem, cosets, the complex numbers and the
prime fields), matrix theory and matrix groups, determinants, vector spaces, linear
mappings, eigentheory and diagonalization, Jordan decomposition and normal form, normal
matrices, and quadratic forms. The final two chapters consist of a more intensive look at
group theory, emphasizing orbit stabilizer methods, and an introduction to linear algebraic
groups, which enriches the notion of a matrix group. Applications involving symm etry
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groups, determinants, linear coding theory and cryptography are interwoven throughout.
Each section ends with ample practice problems assisting the reader to better understand
the material. Some of the applications are illustrated in the chapter appendices. The author's
unique melding of topics evolved from a two semester course that he taught at the
University of British Columbia consisting of an undergraduate honors course on abstract
linear algebra and a similar course on the theory of groups. The combined content from
both makes this rare text ideal for a year-long course, covering more material than most
linear algebra texts. It is also optimal for independent study and as a supplementary text for
various professional applications. Advanced undergraduate or graduate students in
mathematics, physics, computer science and engineering will find this book both useful and
enjoyable.

Financial Algebra: Advanced Algebra with Financial Applications
The Toolbox Revisited is a data essay that follows a nationally representative cohort of
students from high school into postsecondary education, and asks what aspects of their
formal schooling contribute to completing a bachelor's degree by their mid-20s. The
universe of students is confined to those who attended a four-year college at any time, thus
including students who started out in other types of institutions, particularly community
colleges.

Approaches to Algebra
This book is the second part of the new edition of Advanced Modern Algebra (the first part
published as Graduate Studies in Mathematics, Volume 165). Compared to the previous
edition, the material has been significantly reorganized and many sections have been
rewritten. The book presents many topics mentioned in the first part in greater depth and in
more detail. The five chapters of the book are devoted to group theory, representation
theory, homological algebra, categories, and commutative algebra, respectively. The book
can be used as a text for a second abstract algebra graduate course, as a source of additional
material to a first abstract algebra graduate course, or for self-study.

Teaching Mathematics at Secondary Level
Applied Mathematics: Body & Soul is a mathematics education reform project developed
at Chalmers University of Technology and includes a series of volumes and software. The
program is motivated by the computer revolution opening new possibilities of
computational mathematical modeling in mathematics, science and engineering. It consists
of a synthesis of Mathematical Analysis (Soul), Numerical Computation (Body) and
Application. Volumes I-III present a modern version of Calculus and Linear Algebra,
including constructive/numerical techniques and applications intended for undergraduate
programs in engineering and science. Further volumes present topics such as Dynamical
Systems, Fluid Dynamics, Solid Mechanics and Electro-Magnetics on an advanced
undergraduate/graduate level. The authors are leading researchers in Computational
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Mathematics who have written various successful books.

Groups, Matrices, and Vector Spaces
Tensors are ubiquitous in the sciences. The geometry of tensors is both a powerful tool for
extracting information from data sets, and a beautiful subject in its own right. This book
has three intended uses: a classroom textbook, a reference work for researchers in the
sciences, and an account of classical and modern results in (aspects of) the theory that will
be of interest to researchers in geometry. For classroom use, there is a modern introduction
to multilinear algebra and to the geometry and representation theory needed to study
tensors, including a large number of exercises. For researchers in the sciences, there is
information on tensors in table format for easy reference and a summary of the state of the
art in elementary language. This is the first book containing many classical results regarding
tensors. Particular applications treated in the book include the complexity of matrix
multiplication, P versus NP, signal processing, phylogenetics, and algebraic statistics. For
geometers, there is material on secant varieties, G-varieties, spaces with finitely many orbits
and how these objects arise in applications, discussions of numerous open questions in
geometry arising in applications, and expositions of advanced topics such as the proof of
the Alexander-Hirschowitz theorem and of the Weyman-Kempf method for computing
syzygies.

Algebra, Structure and Method
In this book the author presents a comprehensive study of Diophantos’ monumental work
known as Arithmetika, a highly acclaimed and unique set of books within the known Greek
mathematical corpus. Its author, Diophantos, is an enigmatic figure of whom we know
virtually nothing. Starting with Egyptian, Babylonian and early Greek mathematics the
author paints a picture of the sources the Arithmetika may have had. Life in Alexandria,
where Diophantos lived, is described and, on the basis of the limited available evidence, his
biography is outlined. Of Arithmetika’s 13 books only 6 survive in Greek. It was not until
1971 that these were complemented by the discovery of 4 other books in an Arab
translation. This allows the author to describe the structure, the contents and the
mathematics of the Arithmetika in detail. Furthermore it is shown that Diophantos had a
remarkable skill to solve higher degree equations. In the second part, the author draws our
attention to the survival of Diophantos’ work in both Arab and European mathematical
cultures. Once Xylander’s critical 1575 edition reached its European public, the fame of the
Arithmetika grew. It was studied, translated and modified by such authors as Bombelli,
Stevin and Viète. It reached its pinnacle of fame in 1621 with the publication of Bachet’s
translation into Latin. The marginal notes by Fermat in his copy of Diophantos, including
his famous “Last Theorem”, were the starting point of a whole new research subject: the
theory of numbers.

The United States Catalog
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The second edition of a unique introductory text, offering an account of the logical
tradition in philosophy and its influence on contemporary scientific disciplines. Thinking
Things Through offers a broad, historical, and rigorous introduction to the logical tradition
in philosophy and its contemporary significance. It is unique among introductory
philosophy texts in that it considers both the historical development and modern fruition of
a few central questions. It traces the influence of philosophical ideas and arguments on
modern logic, statistics, decision theory, computer science, cognitive science, and public
policy. The text offers an account of the history of speculation and argument, and the
development of theories of deductive and probabilistic reasoning. It considers whether and
how new knowledge of the world is possible at all, investigates rational decision making and
causality, explores the nature of mind, and considers ethical theories. Suggestions for
reading, both historical and contemporary, accompany most chapters. This second edition
includes four new chapters, on decision theory and causal relations, moral and political
theories, “moral tools” such as game theory and voting theory, and ethical theories and their
relation to real-world issues. Examples have been updated throughout, and some new
material has been added. It is suitable for use in advanced undergraduate and beginning
graduate classes in philosophy, and as an ancillary text for students in computer science and
the natural sciences.

Higher Operads, Higher Categories
This text is designed for an introductory probability course at the university level for
sophomores, juniors, and seniors in mathematics, physical and social sciences, engineering,
and computer science. It presents a thorough treatment of ideas and techniques necessary
for a firm understanding of the subject. The text is also recommended for use in discrete
probability courses. The material is organized so that the discrete and continuous
probability discussions are presented in a separate, but parallel, manner. This organization
does not emphasize an overly rigorous or formal view of probability and therefore offers
some strong pedagogical value. Hence, the discrete discussions can sometimes serve to
motivate the more abstract continuous probability discussions. Features: Key ideas are
developed in a somewhat leisurely style, providing a variety of interesting applications to
probability and showing some nonintuitive ideas. Over 600 exercises provide the
opportunity for practicing skills and developing a sound understanding of ideas. Numerous
historical comments deal with the development of discrete probability. The text includes
many computer programs that illustrate the algorithms or the methods of computation for
important problems. The book is a beautiful introduction to probability theory at the
beginning level. The book contains a lot of examples and an easy development of theory
without any sacrifice of rigor, keeping the abstraction to a minimal level. It is indeed a
valuable addition to the study of probability theory. --Zentralblatt MATH

Algebra and Trigonometry
Amsco's Integrated Algebra 1
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The Princeton Companion to Mathematics
Reveal Algebra 2
Publisher Description

The Athenaeum
Precalculus is adaptable and designed to fit the needs of a variety of precalculus courses. It
is a comprehensive text that covers more ground than a typical one- or two-semester collegelevel precalculus course. The content is organized by clearly-defined learning objectives,
and includes worked examples that demonstrate problem-solving approaches in an
accessible way. Coverage and Scope Precalculus contains twelve chapters, roughly divided
into three groups. Chapters 1-4 discuss various types of functions, providing a foundation
for the remainder of the course. Chapter 1: Functions Chapter 2: Linear Functions Chapter
3: Polynomial and Rational Functions Chapter 4: Exponential and Logarithmic Functions
Chapters 5-8 focus on Trigonometry. In Precalculus, we approach trigonometry by first
introducing angles and the unit circle, as opposed to the right triangle approach more
commonly used in College Algebra and Trigonometry courses. Chapter 5: Trigonometric
Functions Chapter 6: Periodic Functions Chapter 7: Trigonometric Identities and Equations
Chapter 8: Further Applications of Trigonometry Chapters 9-12 present some advanced
Precalculus topics that build on topics introduced in chapters 1-8. Most Precalculus syllabi
include some of the topics in these chapters, but few include all. Instructors can select
material as needed from this group of chapters, since they are not cumulative. Chapter 9:
Systems of Equations and Inequalities Chapter 10: Analytic Geometry Chapter 11:
Sequences, Probability and Counting Theory Chapter 12: Introduction to Calculus

Involved
Algebra 1
This comprehensive guide to the history of literary criticism from antiquity to the present
day provides an authoritative overview of the major movements, figures, and texts of
literary criticism, as well as surveying their cultural, historical, and philosophical contexts.
Supplies the cultural, historical and philosophical background to the literary criticism of
each era Enables students to see the development of literary criticism in context Organised
chronologically, from classical literary criticism through to deconstruction Considers a wide
range of thinkers and events from the French Revolution to Freud’s views on civilization
Can be used alongside any anthology of literary criticism or as a coherent stand-alone
introduction
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Advanced Modern Algebra: Third Edition, Part 2
Teaching Mathematics is nothing less than a mathematical manifesto. Arising in response to
a limited National Curriculum, and engaged with secondary schooling for those aged 11 ̶ 14
(Key Stage 3) in particular, this handbook for teachers will help them broaden and enrich
their students’ mathematical education. It avoids specifying how to teach, and focuses
instead on the central principles and concepts that need to be borne in mind by all teachers
and textbook authors—but which are little appreciated in the UK at present.This study is
aimed at anyone who would like to think more deeply about the discipline of ‘elementary
mathematics’, in England and Wales and anywhere else. By analysing and supplementing
the current curriculum, Teaching Mathematics provides food for thought for all those
involved in school mathematics, whether as aspiring teachers or as experienced
professionals. It challenges us all to reflect upon what it is that makes secondary school
mathematics educationally, culturally, and socially important.

Amazing Traces of a Babylonian Origin in Greek Mathematics
Applied Mathematics: Body and Soul
A Reading Course in Homeric Greek
High school algebra, grades 9-12.

Elementary Algebra 2e
This is a one-of-a-kind reference for anyone with a serious interest in mathematics. Edited
by Timothy Gowers, a recipient of the Fields Medal, it presents nearly two hundred entries,
written especially for this book by some of the world's leading mathematicians, that
introduce basic mathematical tools and vocabulary; trace the development of modern
mathematics; explain essential terms and concepts; examine core ideas in major areas of
mathematics; describe the achievements of scores of famous mathematicians; explore the
impact of mathematics on other disciplines such as biology, finance, and music--and much,
much more. Unparalleled in its depth of coverage, The Princeton Companion to
Mathematics surveys the most active and exciting branches of pure mathematics.
Accessible in style, this is an indispensable resource for undergraduate and graduate
students in mathematics as well as for researchers and scholars seeking to understand areas
outside their specialties. Features nearly 200 entries, organized thematically and written by
an international team of distinguished contributors Presents major ideas and branches of
pure mathematics in a clear, accessible style Defines and explains important mathematical
concepts, methods, theorems, and open problems Introduces the language of mathematics
and the goals of mathematical research Covers number theory, algebra, analysis, geometry,
logic, probability, and more Traces the history and development of modern mathematics
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Profiles more than ninety-five mathematicians who influenced those working today
Explores the influence of mathematics on other disciplines Includes bibliographies, crossreferences, and a comprehensive index Contributors incude: Graham Allan, Noga Alon,
George Andrews, Tom Archibald, Sir Michael Atiyah, David Aubin, Joan Bagaria, Keith
Ball, June Barrow-Green, Alan Beardon, David D. Ben-Zvi, Vitaly Bergelson, Nicholas
Bingham, Béla Bollobás, Henk Bos, Bodil Branner, Martin R. Bridson, John P. Burgess,
Kevin Buzzard, Peter J. Cameron, Jean-Luc Chabert, Eugenia Cheng, Clifford C. Cocks,
Alain Connes, Leo Corry, Wolfgang Coy, Tony Crilly, Serafina Cuomo, Mihalis Dafermos,
Partha Dasgupta, Ingrid Daubechies, Joseph W. Dauben, John W. Dawson Jr., Francois de
Gandt, Persi Diaconis, Jordan S. Ellenberg, Lawrence C. Evans, Florence Fasanelli, Anita
Burdman Feferman, Solomon Feferman, Charles Fefferman, Della Fenster, José Ferreirós,
David Fisher, Terry Gannon, A. Gardiner, Charles C. Gillispie, Oded Goldreich, Catherine
Goldstein, Fernando Q. Gouvêa, Timothy Gowers, Andrew Granville, Ivor GrattanGuinness, Jeremy Gray, Ben Green, Ian Grojnowski, Niccolò Guicciardini, Michael Harris,
Ulf Hashagen, Nigel Higson, Andrew Hodges, F. E. A. Johnson, Mark Joshi, Kiran S.
Kedlaya, Frank Kelly, Sergiu Klainerman, Jon Kleinberg, Israel Kleiner, Jacek Klinowski,
Eberhard Knobloch, János Kollár, T. W. Körner, Michael Krivelevich, Peter D. Lax, Imre
Leader, Jean-François Le Gall, W. B. R. Lickorish, Martin W. Liebeck, Jesper Lützen, Des
MacHale, Alan L. Mackay, Shahn Majid, Lech Maligranda, David Marker, Jean Mawhin,
Barry Mazur, Dusa McDuff, Colin McLarty, Bojan Mohar, Peter M. Neumann, Catherine
Nolan, James Norris, Brian Osserman, Richard S. Palais, Marco Panza, Karen Hunger
Parshall, Gabriel P. Paternain, Jeanne Peiffer, Carl Pomerance, Helmut Pulte, Bruce Reed,
Michael C. Reed, Adrian Rice, Eleanor Robson, Igor Rodnianski, John Roe, Mark Ronan,
Edward Sandifer, Tilman Sauer, Norbert Schappacher, Andrzej Schinzel, Erhard Scholz,
Reinhard Siegmund-Schultze, Gordon Slade, David J. Spiegelhalter, Jacqueline Stedall,
Arild Stubhaug, Madhu Sudan, Terence Tao, Jamie Tappenden, C. H. Taubes, Rüdiger
Thiele, Burt Totaro, Lloyd N. Trefethen, Dirk van Dalen, Richard Weber, Dominic Welsh,
Avi Wigderson, Herbert Wilf, David Wilkins, B. Yandell, Eric Zaslow, Doron Zeilberger

Algebraic Geometry
A new textbook designed for complete coverage of the New York State Core Curriculum
for Integrated Algebra.

Resources in Education
In Greek geometry, there is an arithmetic of magnitudes in which, in terms of numbers,
only integers are involved. This theory of measure is limited to exact measure. Operations
on magnitudes cannot be actually numerically calculated, except if those magnitudes are
exactly measured by a certain unit. The theory of proportions does not have access to such
operations. It cannot be seen as an "arithmetic" of ratios. Even if Euclidean geometry is
done in a highly theoretical context, its axioms are essentially semantic. This is contrary to
Mahoney's second characteristic. This cannot be said of the theory of proportions, which is
less semantic. Only synthetic proofs are considered rigorous in Greek geometry. Arithmetic
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reasoning is also synthetic, going from the known to the unknown. Finally, analysis is an
approach to geometrical problems that has some algebraic characteristics and involves a
method for solving problems that is different from the arithmetical approach. 3.
GEOMETRIC PROOFS OF ALGEBRAIC RULES Until the second half of the 19th
century, Euclid's Elements was considered a model of a mathematical theory. This may be
one reason why geometry was used by algebraists as a tool to demonstrate the accuracy of
rules otherwise given as numerical algorithms. It may also be that geometry was one way to
represent general reasoning without involving specific magnitudes. To go a bit deeper into
this, here are three geometric proofs of algebraic rules, the frrst by Al-Khwarizmi, the other
two by Cardano.

Precalculus
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).

The Allegory of the Cave
A Reading Course in Homeric Greek, Book One, Third Edition is a revised edition of the
well respected text by Frs. Schoder and Horrigan. This text provides an introduction to
Ancient Greek language as found in the Greek of Homer. Covering 120 lessons, readings
from Homer begin after the first 10 lessons in the book. Honor work, appendices, and
vocabularies are included, along with review exercises for each chapter with answers.

Foundations of Algebra
This textbook covers the material for an undergraduate linear algebra course: vectors,
matrices, linear transformations, computational techniques, geometric constructions, and
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theoretical foundations. The explanations are given in an informal conversational tone. The
book also contains 100+ problems and exercises with answers and solutions. A special
feature of this textbook is the prerequisites chapter that covers topics from high school
math, which are necessary for learning linear algebra. The presence of this chapter makes
the book suitable for beginners and the general audience-readers need not be math experts
to read this book. Another unique aspect of the book are the applications chapters (Ch 7, 8,
and 9) that discuss applications of linear algebra to engineering, computer science,
economics, chemistry, machine learning, and even quantum mechanics.

Math from Three to Seven
An introduction to abstract algebraic geometry, with the only prerequisites being results
from commutative algebra, which are stated as needed, and some elementary topology.
More than 400 exercises distributed throughout the book offer specific examples as well as
more specialised topics not treated in the main text, while three appendices present brief
accounts of some areas of current research. This book can thus be used as textbook for an
introductory course in algebraic geometry following a basic graduate course in algebra.
Robin Hartshorne studied algebraic geometry with Oscar Zariski and David Mumford at
Harvard, and with J.-P. Serre and A. Grothendieck in Paris. He is the author of "Residues
and Duality", "Foundations of Projective Geometry", "Ample Subvarieties of Algebraic
Varieties", and numerous research titles.

Integrated Math, Course 3, Student Edition
Travelling Mathematics - The Fate of Diophantos' Arithmetic
"This book is designed as a text for the first year of graduate algebra, but it can also serve
as a reference since it contains more advanced topics as well. This second edition has a
different organization than the first. It begins with a discussion of the cubic and quartic
equations, which leads into permutations, group theory, and Galois theory (for finite
extensions; infinite Galois theory is discussed later in the book). The study of groups
continues with finite abelian groups (finitely generated groups are discussed later, in the
context of module theory), Sylow theorems, simplicity of projective unimodular groups,
free groups and presentations, and the Nielsen-Schreier theorem (subgroups of free groups
are free). The study of commutative rings continues with prime and maximal ideals, unique
factorization, noetherian rings, Zorn's lemma and applications, varieties, and Gr'obner
bases. Next, noncommutative rings and modules are discussed, treating tensor product,
projective, injective, and flat modules, categories, functors, and natural transformations,
categorical constructions (including direct and inverse limits), and adjoint functors. Then
follow group representations: Wedderburn-Artin theorems, character theory, theorems of
Burnside and Frobenius, division rings, Brauer groups, and abelian categories. Advanced
linear algebra treats canonical forms for matrices and the structure of modules over PIDs,
followed by multilinear algebra. Homology is introduced, first for simplicial complexes,
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then as derived functors, with applications to Ext, Tor, and cohomology of groups, crossed
products, and an introduction to algebraic K-theory. Finally, the author treats localization,
Dedekind rings and algebraic number theory, and homological dimensions. The book ends
with the proof that regular local rings have unique factorization."--Publisher's description.

No Bullshit Guide to Linear Algebra
By combining algebraic and graphical approaches with practical business and personal
finance applications, FINANCIAL ALGEBRA, Second Edition, motivates high school
students to explore algebraic thinking patterns and functions in a financial context.
FINANCIAL ALGEBRA, Second Edition will help your students achieve success by
offering an applications based learning approach incorporating Algebra I, Algebra II, and
Geometry topics. Authors Gerver and Sgroi have spent more than 25 years working with
students of all ability levels and they have found the most success when connecting math to
the real world. With new features, such as What’s the Problem?, FINANCIAL ALGEBRA,
Second Edition encourages students to be actively involved in applying mathematical ideas
to their everyday lives. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

Gödel, Escher, Bach
Thinking Things Through
The sequel to Unexpected Links Between Egyptian and Babylonian Mathematics (World
Scientific, 2005), this book is based on the author's intensive and ground breaking studies
of the long history of Mesopotamian mathematics, from the late 4th to the late 1st
millennium BC. It is argued in the book that several of the most famous Greek
mathematicians appear to have been familiar with various aspects of Babylonian “metric
algebra,” a convenient name for an elaborate combination of geometry, metrology, and
quadratic equations that is known from both Babylonian and pre-Babylonian mathematical
clay tablets. The book's use of “metric algebra diagrams” in the Babylonian style, where the
side lengths and areas of geometric figures are explicitly indicated, instead of wholly
abstract “lettered diagrams” in the Greek style, is essential for an improved understanding
of many interesting propositions and constructions in Greek mathematical works. The
author's comparisons with Babylonian mathematics also lead to new answers to some
important open questions in the history of Greek mathematics.

The American Bookseller
Springboard Mathematics
The Allegory of the Cave, or Plato's Cave, was presented by the Greek philosopher Plato in
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his work Republic (514a–520a) to compare "the effect of education (παιδεία) and the lack
of it on our nature". It is written as a dialogue between Plato's brother Glaucon and his
mentor Socrates, narrated by the latter. The allegory is presented after the analogy of the
sun (508b–509c) and the analogy of the divided line (509d–511e). All three are
characterized in relation to dialectic at the end of Books VII and VIII (531d–534e). Plato
has Socrates describe a group of people who have lived chained to the wall of a cave all of
their lives, facing a blank wall. The people watch shadows projected on the wall from
objects passing in front of a fire behind them, and give names to these shadows. The
shadows are the prisoners' reality.

Cumulative Book Index
A History of Literary Criticism
Introduction to Probability
"The text is suitable for a typical introductory algebra course, and was developed to be used
flexibly. While the breadth of topics may go beyond what an instructor would cover, the
modular approach and the richness of content ensures that the book meets the needs of a
variety of programs."--Page 1.

Advanced Modern Algebra
Includes: Print Student Edition

College Algebra
Involved: Writing for College, Writing for Your Self helps students to understand their
college experience as a way of advancing their own personal concerns and to draw
substance from their reading and writing assignments. By enabling students to understand
what it is they are being asked to write{u2014}from basic to complex
communications{u2014}and how they can go about fulfilling those tasks meaningfully and
successfully, this book helps students to develop themselves in all the ways the university
offers. This edition of the book has been adapted from the print edition, published in 1997
by Houghton Mifflin. Copyrighted materials{u2014}primarily images and examples within
the text{u2014}have been removed from this edition. --
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