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In Math for Programmers you’ll explore important mathematical concepts through
hands-on coding. Filled with graphics and more than 300 exercises and miniprojects, this book unlocks the door to interesting–and lucrative!–careers in some
of today’s hottest fields. As you tackle the basics of linear algebra, calculus, and
machine learning, you’ll master the key Python libraries used to turn them into realworld software applications. Summary To score a job in data science, machine
learning, computer graphics, and cryptography, you need to bring strong math
skills to the party. Math for Programmers teaches the math you need for these hot
careers, concentrating on what you need to know as a developer. Filled with lots of
helpful graphics and more than 200 exercises and mini-projects, this book unlocks
the door to interesting–and lucrative!–careers in some of today’s hottest
programming fields. Purchase of the print book includes a free eBook in PDF,
Kindle, and ePub formats from Manning Publications. About the technology Skip
the mathematical jargon: This one-of-a-kind book uses Python to teach the math
you need to build games, simulations, 3D graphics, and machine learning
algorithms. Discover how algebra and calculus come alive when you see them in
code! About the book In Math for Programmers you’ll explore important
mathematical concepts through hands-on coding. Filled with graphics and more
than 300 exercises and mini-projects, this book unlocks the door to interesting–and
lucrative!–careers in some of today’s hottest fields. As you tackle the basics of
linear algebra, calculus, and machine learning, you’ll master the key Python
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libraries used to turn them into real-world software applications. What's inside
Vector geometry for computer graphics Matrices and linear transformations Core
concepts from calculus Simulation and optimization Image and audio processing
Machine learning algorithms for regression and classification About the reader For
programmers with basic skills in algebra. About the author Paul Orland is a
programmer, software entrepreneur, and math enthusiast. He is co-founder of
Tachyus, a start-up building predictive analytics software for the energy industry.
You can find him online at www.paulor.land. Table of Contents 1 Learning math
with code PART I - VECTORS AND GRAPHICS 2 Drawing with 2D vectors 3
Ascending to the 3D world 4 Transforming vectors and graphics 5 Computing
transformations with matrices 6 Generalizing to higher dimensions 7 Solving
systems of linear equations PART 2 - CALCULUS AND PHYSICAL SIMULATION 8
Understanding rates of change 9 Simulating moving objects 10 Working with
symbolic expressions 11 Simulating force fields 12 Optimizing a physical system 13
Analyzing sound waves with a Fourier series PART 3 - MACHINE LEARNING
APPLICATIONS 14 Fitting functions to data 15 Classifying data with logistic
regression 16 Training neural networks

Linear Algebra and Geometry
Undergraduate-level introduction to linear algebra and matrix theory. Explores
matrices and linear systems, vector spaces, determinants, spectral decomposition,
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Jordan canonical form, much more. Over 375 problems. Selected answers. 1972
edition.

Probability Theory
"Suitable for advanced undergraduates and graduate students, this text introduces
basic concepts of linear algebra. Each chapter contains an introduction, definitions,
and propositions, in addition to multiple examples, lemmas, theorems, corollaries,
andproofs. Each chapter features numerous supplemental exercises, and solutions
to selected problems appear at the end. 1988 edition"--

Fourier Series
Eminent mathematician/teacher approaches algebraic number theory from
historical standpoint. Demonstrates how concepts, definitions, and theories have
evolved during last two centuries. Features over 200 problems and specific
theorems. Includes numerous graphs and tables.

Number Theory
Book 6 in the Princeton Mathematical Series. Originally published in 1941. The
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Princeton Legacy Library uses the latest print-on-demand technology to again
make available previously out-of-print books from the distinguished backlist of
Princeton University Press. These editions preserve the original texts of these
important books while presenting them in durable paperback and hardcover
editions. The goal of the Princeton Legacy Library is to vastly increase access to
the rich scholarly heritage found in the thousands of books published by Princeton
University Press since its founding in 1905.

An Introduction to Mathematics
Comprehensive, elementary introduction to real and functional analysis covers
basic concepts and introductory principles in set theory, metric spaces, topological
and linear spaces, linear functionals and linear operators, more. 1970 edition.

Matrices and Linear Transformations
Basic textbook covers theory of matrices and its applications to systems of linear
equations and related topics such as determinants, eigenvalues, and differential
equations. Includes numerous exercises.

Introduction to Applied Linear Algebra
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Geometric algebra has established itself as a powerful and valuable mathematical
tool for solving problems in computer science, engineering, physics, and
mathematics. The articles in this volume, written by experts in various fields,
reflect an interdisciplinary approach to the subject, and highlight a range of
techniques and applications. Relevant ideas are introduced in a self-contained
manner and only a knowledge of linear algebra and calculus is assumed. Features
and Topics: * The mathematical foundations of geometric algebra are explored *
Applications in computational geometry include models of reflection and raytracing and a new and concise characterization of the crystallographic groups *
Applications in engineering include robotics, image geometry, control-pose
estimation, inverse kinematics and dynamics, control and visual navigation *
Applications in physics include rigid-body dynamics, elasticity, and
electromagnetism * Chapters dedicated to quantum information theory dealing
with multi- particle entanglement, MRI, and relativistic generalizations
Practitioners, professionals, and researchers working in computer science,
engineering, physics, and mathematics will find a wide range of useful applications
in this state-of-the-art survey and reference book. Additionally, advanced graduate
students interested in geometric algebra will find the most current applications and
methods discussed.

The Green Book of Mathematical Problems
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Skillfully organized introductory text examines origin of differential equations, then
defines basic terms and outlines the general solution of a differential equation.
Subsequent sections deal with integrating factors; dilution and accretion problems;
linearization of first order systems; Laplace Transforms; Newton's Interpolation
Formulas, more.

Elementary Real and Complex Analysis
This reputable translation covers trigonometric Fourier series, orthogonal systems,
double Fourier series, Bessel functions, the Eigenfunction method and its
applications to mathematical physics, operations on Fourier series, and more. Over
100 problems. 1962 edition.

Introduction to Linear Algebra
Introductory treatment covers basic theory of vector spaces and linear maps —
dimension, determinants, eigenvalues, and eigenvectors — plus more advanced
topics such as the study of canonical forms for matrices. 1992 edition.

Linear Algebra
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A self-contained text for an introductory course, this volume places strong
emphasis on physical applications. Key elements of differential equations and
linear algebra are introduced early and are consistently referenced, all theorems
are proved using elementary methods, and numerous worked-out examples
appear throughout. The highly readable text approaches calculus from the
student's viewpoint and points out potential stumbling blocks before they develop.
A collection of more than 1,600 problems ranges from exercise material to
exploration of new points of theory — many of the answers are found at the end of
the book; some of them worked out fully so that the entire process can be
followed. This well-organized, unified text is copiously illustrated, amply crossreferenced, and fully indexed.

Challenging Problems in Algebra
Advanced Calculus of Several Variables provides a conceptual treatment of
multivariable calculus. This book emphasizes the interplay of geometry, analysis
through linear algebra, and approximation of nonlinear mappings by linear ones.
The classical applications and computational methods that are responsible for
much of the interest and importance of calculus are also considered. This text is
organized into six chapters. Chapter I deals with linear algebra and geometry of
Euclidean n-space Rn. The multivariable differential calculus is treated in Chapters
II and III, while multivariable integral calculus is covered in Chapters IV and V. The
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last chapter is devoted to venerable problems of the calculus of variations. This
publication is intended for students who have completed a standard introductory
calculus sequence.

Advanced Calculus of Several Variables
This treatment examines the general theory of the integral, Lebesque integral in nspace, the Riemann-Stieltjes integral, and more. "The exposition is fresh and
sophisticated, and will engage the interest of accomplished mathematicians." —
Sci-Tech Book News. 1966 edition.

Elementary Functional Analysis
Introduction to Linear Algebra stresses finite dimensional vector spaces and linear
transformations. Intended for undergraduate majors in mathematics, applied
mathematics, chemistry, and physics, the treatment's only prerequisite is a first
course in calculus. Proofs are given in detail, and carefully chosen problems
demonstrate the variety of situations in which these concepts arise. After a brief
Introduction, the text advances to chapters on the plane, linear dependence, span,
dimension, bases, and subspaces. Subsequent chapters explore linear
transformations, the dual space in terms of multilinear forms and determinants, a
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traditional treatment of determinants, and inner product spaces. Extensive
Appendixes cover equations and identities; variables, quantifiers, and unknowns;
sets; proofs; indices and summations; and functions.

An Introduction to Linear Algebra and Tensors
Introductory treatment offers a clear exposition of algebra, geometry, and analysis
as parts of an integrated whole rather than separate subjects. Numerous examples
illustrate many different fields, and problems include hints or answers. 1961
edition.

Linear Algebra
DIVExcellent undergraduate-level text offers coverage of real numbers, sets,
metric spaces, limits, continuous functions, much more. Each chapter contains a
problem set with hints and answers. 1973 edition. /div

Linear Algebra
"This book is intended for first- and second-year undergraduates arriving with
average mathematics grades The strength of the text is in the large number of
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examples and the step-by-step explanation of each topic as it is introduced. It is
compiled in a way that allows distance learning, with explicit solutions to all of the
set problems freely available online http://www.oup.co.uk/companion/singh" -From preface.

Introduction to Linear Algebra and Differential Equations
Introduction to Graph Theory
Aimed at "the mathematically traumatized," this text offers nontechnical coverage
of graph theory, with exercises. Discusses planar graphs, Euler's formula, Platonic
graphs, coloring, the genus of a graph, Euler walks, Hamilton walks, more. 1976
edition.

A Geometric Introduction to Linear Algebra
Excellent introductory text focuses on complex numbers, determinants,
orthonormal bases, symmetric and hermitian matrices, first order non-linear
equations, linear differential equations, Laplace transforms, Bessel functions, more.
Includes 48 black-and-white illustrations. Exercises with solutions. Index.
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Introductory Real Analysis
Introductory text covers basic structures of mathematical analysis (linear spaces,
metric spaces, normed linear spaces, etc.), differential equations, orthogonal
expansions, Fourier transforms, and more. Includes problems with hints and
answers. Bibliography. 1974 edition.

Introduction to Partial Differential Equations with Applications
Covers determinants, linear spaces, systems of linear equations, linear functions of
a vector argument, coordinate transformations, the canonical form of the matrix of
a linear operator, bilinear and quadratic forms, and more.

Introduction to Linear Algebra
Eminently readable, completely elementary treatment begins with linear spaces
and ends with analytic geometry, covering multilinear forms, tensors, linear
transformation, and more. 250 problems, most with hints and answers. 1972
edition.

Applications of Geometric Algebra in Computer Science and
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Engineering
Covers determinants, linear spaces, systems of linear equations, linear functions of
a vector argument, coordinate transformations, the canonical form of the matrix of
a linear operator, bilinear and quadratic forms, Euclidean spaces, unitary spaces,
quadratic forms in Euclidean and unitary spaces, finite-dimensional space.
Problems with hints and answers.

Advanced Number Theory
A groundbreaking introduction to vectors, matrices, and least squares for
engineering applications, offering a wealth of practical examples.

An Introduction to Linear Algebra
This clear exposition begins with basic concepts and moves on to combination of
events, dependent events and random variables, Bernoulli trials and the De MoivreLaplace theorem, and more. Includes 150 problems, many with answers.

Linear Algebra
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Undergraduate text uses combinatorial approach to accommodate both math
majors and liberal arts students. Covers the basics of number theory, offers an
outstanding introduction to partitions, plus chapters on multiplicativity-divisibility,
quadratic congruences, additivity, and more

An Introduction to the Theory of Linear Spaces
An exciting new edition of a classic text

Matrices and Linear Algebra
Concise, readable text ranges from definition of vectors and discussion of algebraic
operations on vectors to the concept of tensor and algebraic operations on tensors.
Worked-out problems and solutions. 1968 edition.

A Course in Linear Algebra
Over 300 unusual problems, ranging from easy to difficult, involving equations and
inequalities, Diophantine equations, number theory, quadratic equations,
logarithms, more. Detailed solutions, as well as brief answers, for all problems are
provided.
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Lie Algebras In Particle Physics
Introduction to Linear Algebra stresses finite dimensional vector spaces and linear
transformations. Intended for undergraduate majors in mathematics, applied
mathematics, chemistry, and physics, the treatment's only prerequisite is a first
course in calculus. Proofs are given in detail, and carefully chosen problems
demonstrate the variety of situations in which these concepts arise. After a brief
Introduction, the text advances to chapters on the plane, linear dependence, span,
dimension, bases, and subspaces. Subsequent chapters explore linear
transformations, the dual space in terms of multilinear forms and determinants, a
traditional treatment of determinants, and inner product spaces. Extensive
Appendixes cover equations and identities; variables, quantifiers, and unknowns;
sets; proofs; indices and summations; and functions.

Modern Calculus and Analytic Geometry
Rigorous, self-contained coverage of determinants, vectors, matrices and linear
equations, quadratic forms, more. Elementary, easily readable account with
numerous examples and problems at the end of each chapter.

Vector and Tensor Analysis with Applications
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Examines the history and development of mathematical concepts and how the
contemporary student may use them

Fundamental Concepts of Algebra
Accessible but rigorous, this outstanding text encompasses all of the topics
covered by a typical course in elementary abstract algebra. Its easy-to-read
treatment offers an intuitive approach, featuring informal discussions followed by
thematically arranged exercises. This second edition features additional exercises
to improve student familiarity with applications. 1990 edition.

Ordinary Differential Equations
This book contains a detailed guide to determinants and matrices in algebra. It
offers an in-depth look into this area of mathematics, and it is highly recommended
for those looking for an introduction to the subject. “Determinants and Matrices” is
not to be missed by collectors of vintage mathematical literature. Contents include:
“Linear Equations and Transformations”, “The Notation of Matrices”, “Matrices,
Row and Column Vectors, Sealers”, “The Operations of Matrix Algebra”, “Matrix
Pre- and Postmultiplication”, “Product of Three or More Matrices”, “Transposition of
Rows and Columns”, “Transpose of a Product: Reversal Rule”, etc. Many vintage
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books such as this are becoming increasingly scarce and expensive. It is with this
in mind that we are republishing this volume now in a modern, high-quality edition
complete with the original text and artwork.

Laplace Transform (PMS-6)
This text explores the essentials of partial differential equations as applied to
engineering and the physical sciences. Discusses ordinary differential equations,
integral curves and surfaces of vector fields, the Cauchy-Kovalevsky theory, more.
Problems and answers.

A Book of Abstract Algebra
Rich selection of 100 practice problems — with hints and solutions — for students
preparing for the William Lowell Putnam and other undergraduate-level
mathematical competitions. Features real numbers, differential equations,
integrals, polynomials, sets, other topics. Hours of stimulating challenge for math
buffs at varying degrees of proficiency. References.

Determinants and Matrices
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Uncommonly interesting introduction illuminates complexities of higher
mathematics while offering a thorough understanding of elementary mathematics.
Covers development of complex number system and elementary theories of
numbers, polynomials and operations, determinants, matrices, constructions and
graphical representations. Several exercises — without solutions.

Math for Programmers
The author of this text seeks to remedy a common failing in teaching algebra: the
neglect of related instruction in geometry. Focusing on inner product spaces,
orthogonal similarity, and elements of geometry, this volume is illustrated with an
abundance of examples, exercises, and proofs and is suitable for both
undergraduate and graduate courses. 1974 edition.
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