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Basic Multivariable Calculus
'Vector Calculus' helps students foster computational skills and intuitive
understanding with a careful balance of theory, applications, and optional
materials. This new edition offers revised coverage in several areas as well as a
large number of new exercises and expansion of historical notes.
This book provides a self-contained and rigorous introduction to calculus of
functions of one variable, in a presentation which emphasizes the structural
development of calculus. Throughout, the authors highlight the fact that calculus
provides a firm foundation to concepts and results that are generally encountered
in high school and accepted on faith; for example, the classical result that the
ratio of circumference to diameter is the same for all circles. A number of topics
are treated here in considerable detail that may be inadequately covered in
calculus courses and glossed over in real analysis courses.
Basic Analysis II: A Modern Calculus in Many Variables focuses on differentiation
in Rn and important concepts about mappings from Rn to Rm, such as the
inverse and implicit function theorem and change of variable formulae for
multidimensional integration. These topics converge nicely with many other
important applied and theoretical areas which are no longer covered in
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mathematical science curricula. Although it follows on from the preceding
volume, this is a self-contained book, accessible to undergraduates with a
minimal grounding in analysis. Features Can be used as a traditional textbook as
well as for self-study Suitable for undergraduates in mathematics and associated
disciplines Emphasises learning how to understand the consequences of
assumptions using a variety of tools to provide the proofs of propositions
The text is designed for use in a forty-lecture introductory course covering linear
algebra, multivariable differential calculus, and an introduction to real analysis.
The core material of the book is arranged to allow for the main introductory
material on linear algebra, including basic vector space theory in Euclidean
space and the initial theory of matrices and linear systems, to be covered in the
first ten or eleven lectures, followed by a similar number of lectures on basic
multivariable analysis, including first theorems on differentiable functions on
domains in Euclidean space and a brief introduction to submanifolds. The book
then concludes with further essential linear algebra, including the theory of
determinants, eigenvalues, and the spectral theorem for real symmetric matrices,
and further multivariable analysis, including the contraction mapping principle and
the inverse and implicit function theorems. There is also an appendix which
provides a nine-lecture introduction to real analysis. There are various ways in
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which the additional material in the appendix could be integrated into a
course--for example in the Stanford Mathematics honors program, run as a fourlecture per week program in the Autumn Quarter each year, the first six lectures
of the nine-lecture appendix are presented at the rate of one lecture per week in
weeks two through seven of the quarter, with the remaining three lectures per
week during those weeks being devoted to the main chapters of the text. It is
hoped that the text would be suitable for a quarter or semester course for
students who have scored well in the BC Calculus advanced placement
examination (or equivalent), particularly those who are considering a possible
major in mathematics. The author has attempted to make the presentation
rigorous and complete, with the clarity and simplicity needed to make it
accessible to an appropriately large group of students. Table of Contents: Linear
Algebra / Analysis in R / More Linear Algebra / More Analysis in R / Appendix:
Introductory Lectures on Real Analysis
Multivariable Calculus with Mathematica is a textbook addressing the calculus of
several variables. Instead of just using Mathematica to directly solve problems,
the students are encouraged to learn the syntax and to write their own code to
solve problems. This not only encourages scientific computing skills but at the
same time stresses the complete understanding of the mathematics. Questions
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are provided at the end of the chapters to test the student’s theoretical
understanding of the mathematics, and there are also computer algebra
questions which test the student’s ability to apply their knowledge in non-trivial
ways. Features Ensures that students are not just using the package to directly
solve problems, but learning the syntax to write their own code to solve problems
Suitable as a main textbook for a Calculus III course, and as a supplementary
text for topics scientific computing, engineering, and mathematical physics
Written in a style that engages the students’ interest and encourages the
understanding of the mathematical ideas
This text was produced for the second part of a two-part sequence on advanced
calculus, whose aim is to provide a firm logical foundation for analysis. The first
part treats analysis in one variable, and the text at hand treats analysis in several
variables. After a review of topics from one-variable analysis and linear algebra,
the text treats in succession multivariable differential calculus, including systems
of differential equations, and multivariable integral calculus. It builds on this to
develop calculus on surfaces in Euclidean space and also on manifolds. It
introduces differential forms and establishes a general Stokes formula. It
describes various applications of Stokes formula, from harmonic functions to
degree theory. The text then studies the differential geometry of surfaces,
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including geodesics and curvature, and makes contact with degree theory, via
the Gauss–Bonnet theorem. The text also takes up Fourier analysis, and bridges
this with results on surfaces, via Fourier analysis on spheres and on compact
matrix groups.
This carefully-designed book covers multivariable and vector calculus, and is
appropriate either as a text of a one-semester course, or for self-study. It includes
many worked-through exercises, with answers to many of the basic
computational ones and hints to many of those that are more involved, as well as
lots of diagrams which illustrate the various theoretical concepts.
Basic Multivariable Calculus fills the need for a student-oriented text devoted exclusively to the
third-semester course in multivariable calculus. In this text, the basic algebraic, analytic, and
geometric concepts of multivariable and vector calculus are carefully explained, with an
emphasis on developing the student's intuitive understanding and computational technique. A
wealth of figures supports geometrical interpretation, while exercise sets, review sections,
practice exams, and historical notes keep the students active in, and involved with, the
mathematical ideas. All necessary linear algebra is developed within the text, and the material
can be readily coordinated with computer laboratories. Basic Multivariable Calculus is the
product of an extensive writing, revising, and class-testing collaboration by the authors of
Calculus III (Springer-Verlag) and Vector Calculus (W.H. Freeman & Co.). Incorporating many
features from these highly respected texts, it is both a synthesis of the authors' previous work
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and a new and original textbook.
This book is a high-level introduction to vector calculus based solidly on differential forms.
Informal but sophisticated, it is geometrically and physically intuitive yet mathematically
rigorous. It offers remarkably diverse applications, physical and mathematical, and provides a
firm foundation for further studies.
This text in multivariable calculus fosters comprehension through meaningful explanations.
Written with students in mathematics, the physical sciences, and engineering in mind, it
extends concepts from single variable calculus such as derivative, integral, and important
theorems to partial derivatives, multiple integrals, Stokes’ and divergence theorems. Students
with a background in single variable calculus are guided through a variety of problem solving
techniques and practice problems. Examples from the physical sciences are utilized to
highlight the essential relationship between calculus and modern science. The symbiotic
relationship between science and mathematics is shown by deriving and discussing several
conservation laws, and vector calculus is utilized to describe a number of physical theories via
partial differential equations. Students will learn that mathematics is the language that enables
scientific ideas to be precisely formulated and that science is a source for the development of
mathematics.
This concise text is a workbook for using vector calculus in practical calculations and
derivations. Part One briefly develops vector calculus from the beginning; Part Two consists of
answered problems. 2020 edition.
Basic Multivariable CalculusSpringer Verlag
Answers to Selected Problems in Multivariable Calculus with Linear Algebra and Series
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contains the answers to selected problems in linear algebra, the calculus of several variables,
and series. Topics covered range from vectors and vector spaces to linear matrices and
analytic geometry, as well as differential calculus of real-valued functions. Theorems and
definitions are included, most of which are followed by worked-out illustrative examples. The
problems and corresponding solutions deal with linear equations and matrices, including
determinants; vector spaces and linear transformations; eigenvalues and eigenvectors; vector
analysis and analytic geometry in R3; curves and surfaces; the differential calculus of realvalued functions of n variables; and vector-valued functions as ordered m-tuples of real-valued
functions. Integration (line, surface, and multiple integrals) is also covered, together with
Green's and Stokes's theorems and the divergence theorem. The final chapter is devoted to
infinite sequences, infinite series, and power series in one variable. This monograph is
intended for students majoring in science, engineering, or mathematics.
Basic Multivariable Calculus fills the need for a student-oriented text devoted exclusively to the
third-semester course in multivariable calculus.In this text, the basic algebraic, analytic, and
geometric concepts of multivariable and vector calculus are carefully explained, with an
emphasis on developing the student's intuitive understanding and computational technique. A
wealth of figures supports geometrical interpretation, while exercise sets, review sections,
practice exams, and historical notes keep the students active in, and involved with, the
mathematical ideas. All necessary linear algebra is developed within the text, and the material
can be readily coordinated with computer laboratories.Basic Multivariable Calculus is the
product of an extensive writing, revising, and class-testing collaboration by the authors of
Calculus III (Springer-Verlag) and Vector Calculus (W.H. Freeman & Co.). Incorporating many
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features from these highly respected texts, it is both a synthesis of the authors' previous work
and a new and original textbook.

Multivariable Calculus, Linear Algebra, and Differential Equations, Second
Edition contains a comprehensive coverage of the study of advanced calculus,
linear algebra, and differential equations for sophomore college students. The
text includes a large number of examples, exercises, cases, and applications for
students to learn calculus well. Also included is the history and development of
calculus. The book is divided into five parts. The first part includes multivariable
calculus material. The second part is an introduction to linear algebra. The third
part of the book combines techniques from calculus and linear algebra and
contains discussions of some of the most elegant results in calculus including
Taylor's theorem in "n" variables, the multivariable mean value theorem, and the
implicit function theorem. The fourth section contains detailed discussions of firstorder and linear second-order equations. Also included are optional discussions
of electric circuits and vibratory motion. The final section discusses Taylor's
theorem, sequences, and series. The book is intended for sophomore college
students of advanced calculus.
This book provides a rigorous treatment of multivariable differential and integral
calculus. Implicit function theorem and the inverse function theorem based on
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total derivatives is explained along with the results and the connection to solving
systems of equations. There is an extensive treatment of extrema, including
constrained extrema and Lagrange multipliers, covering both first order
necessary conditions and second order sufficient conditions. The material on
Riemann integration in n dimensions, being delicate by its very nature, is
discussed in detail. Differential forms and the general Stokes' Theorem are
expounded in the last chapter. With a focus on clarity rather than brevity, this text
gives clear motivation, definitions and examples with transparent proofs. Much of
the material included is published for the first time in textbook form, for example
Schwarz' Theorem in Chapter 2 and double sequences and sufficient conditions
for constrained extrema in Chapter 4. A wide selection of problems, ranging from
simple to more challenging, are included with carefully formed solutions. Ideal as
a classroom text or a self study resource for students, this book will appeal to
higher level undergraduates in Mathematics.
This textbook presents a rigorous approach to multivariable calculus in the
context of model building and optimization problems. This comprehensive
overview is based on lectures given at five SERC Schools from 2008 to 2012 and
covers a broad range of topics that will enable readers to understand and create
deterministic and nondeterministic models. Researchers, advanced
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undergraduate, and graduate students in mathematics, statistics, physics,
engineering, and biological sciences will find this book to be a valuable resource
for finding appropriate models to describe real-life situations. The first chapter
begins with an introduction to fractional calculus moving on to discuss fractional
integrals, fractional derivatives, fractional differential equations and their
solutions. Multivariable calculus is covered in the second chapter and introduces
the fundamentals of multivariable calculus (multivariable functions, limits and
continuity, differentiability, directional derivatives and expansions of multivariable
functions). Illustrative examples, input-output process, optimal recovery of
functions and approximations are given; each section lists an ample number of
exercises to heighten understanding of the material. Chapter three discusses
deterministic/mathematical and optimization models evolving from differential
equations, difference equations, algebraic models, power function models, inputoutput models and pathway models. Fractional integral and derivative models are
examined. Chapter four covers non-deterministic/stochastic models. The random
walk model, branching process model, birth and death process model, time
series models, and regression type models are examined. The fifth chapter
covers optimal design. General linear models from a statistical point of view are
introduced; the Gauss–Markov theorem, quadratic forms, and generalized
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inverses of matrices are covered. Pathway, symmetric, and asymmetric models
are covered in chapter six, the concepts are illustrated with graphs.
This book covers the standard material for a one-semester course in
multivariable calculus. The topics include curves, differentiability and partial
derivatives, multiple integrals, vector fields, line and surface integrals, and the
theorems of Green, Stokes, and Gauss. Roughly speaking, the book is organized
into three main parts corresponding to the type of function being studied: vectorvalued functions of one variable, real-valued functions of many variables, and,
finally, the general case of vector-valued functions of many variables. As is
always the case, the most productive way for students to learn is by doing
problems, and the book is written to get to the exercises as quickly as possible.
The presentation is geared towards students who enjoy learning mathematics for
its own sake. As a result, there is a priority placed on understanding why things
are true and a recognition that, when details are sketched or omitted, that should
be acknowledged. Otherwise, the level of rigor is fairly normal. Matrices are
introduced and used freely. Prior experience with linear algebra is helpful, but not
required. Latest corrected printing: January 8, 2020. Updated information
available online at the Open Textbook Library.
For use with Basic Multivariable Calculus
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The fundamental mathematical tools needed to understand machine learning
include linear algebra, analytic geometry, matrix decompositions, vector calculus,
optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students,
or professionals, to efficiently learn the mathematics. This self-contained textbook
bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these
concepts to derive four central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical
experience with applying mathematical concepts. Every chapter includes worked
examples and exercises to test understanding. Programming tutorials are offered
on the book's web site.
The third of a three-volume work, this book is the outgrowth of the authors'
experience teaching calculus at Berkeley. It covers multivariable calculus and
begins with the necessary material from analytical geometry. It goes on to cover
partial differention, the gradient and its applications, multiple integration, and the
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theorems of Green, Gauss and Stokes. The authors motivate the study of
calculus using its applications. Features many solved problems and extensive
exercises.
This introductory text offers a rigorous, comprehensive treatment. Classical
theorems of vector calculus are amply illustrated with figures, worked examples,
physical applications, and exercises with hints and answers. 1986 edition.
This book offers an introduction to differential geometry for the non-specialist. It
includes most of the required material from multivariable calculus, linear algebra,
and basic analysis. An intuitive approach and a minimum of prerequisites make it
a valuable companion for students of mathematics and physics. The main focus
is on manifolds in Euclidean space and the metric properties they inherit from it.
Among the topics discussed are curvature and how it affects the shape of space,
and the generalization of the fundamental theorem of calculus known as Stokes'
theorem.
This self-contained textbook gives a thorough exposition of multivariable
calculus. The emphasis is on correlating general concepts and results of
multivariable calculus with their counterparts in one-variable calculus. Further,
the book includes genuine analogues of basic results in one-variable calculus,
such as the mean value theorem and the fundamental theorem of calculus. This
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book is distinguished from others on the subject: it examines topics not typically
covered, such as monotonicity, bimonotonicity, and convexity, together with their
relation to partial differentiation, cubature rules for approximate evaluation of
double integrals, and conditional as well as unconditional convergence of double
series and improper double integrals. Each chapter contains detailed proofs of
relevant results, along with numerous examples and a wide collection of
exercises of varying degrees of difficulty, making the book useful to
undergraduate and graduate students alike.
Multivariable Mathematics combines linear algebra and multivariable
mathematics in a rigorous approach. The material is integrated to emphasize the
recurring theme of implicit versus explicit that persists in linear algebra and
analysis. In the text, the author includes all of the standard computational
material found in the usual linear algebra and multivariable calculus courses, and
more, interweaving the material as effectively as possible, and also includes
complete proofs. * Contains plenty of examples, clear proofs, and significant
motivation for the crucial concepts. * Numerous exercises of varying levels of
difficulty, both computational and more proof-oriented. * Exercises are arranged
in order of increasing difficulty.
In this modern treatment of the topic, Rolland Trapp presents an accessible
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introduction to the topic of multivariable calculus, supplemented by the use of
fully interactive three-dimensional graphics throughout the text. Multivariable
Calculus opens with an introduction to points, curves and surfaces, easing
student transitions from two- to three-dimensions, and concludes with the main
theorems of vector calculus. All standard topics of multivariable calculus are
covered in between, including a variety of applications within the physical
sciences. The exposition combines rigor and intuition, resulting in a well-rounded
resource for students of the subject. In addition, the interactive three-dimensional
graphics, accessible through the electronic text or via the companion website,
enhance student understanding while improving their acuity. The style of
composition, sequencing of subjects, and interactive graphics combine to form a
useful text that appeals to a broad audience: students in the sciences,
technology, engineering, and mathematics alike.
This book is designed primarily for undergraduates in mathematics, engineering,
and the physical sciences. Rather than concentrating on technical skills, it
focuses on a deeper understanding of the subject by providing many unusual and
challenging examples. The basic topics of vector geometry, differentiation and
integration in several variables are explored. It also provides numerous computer
illustrations and tutorials using MATLAB® and Maple®, that bridge the gap
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between analysis and computation. Features: •Includes numerous computer
illustrations and tutorials using MATLAB® and Maple® •Covers the major topics
of vector geometry, differentiation, and integration in several variables
•Instructors’ ancillaries available upon adoption
An authorised reissue of the long out of print classic textbook, Advanced
Calculus by the late Dr Lynn Loomis and Dr Shlomo Sternberg both of Harvard
University has been a revered but hard to find textbook for the advanced calculus
course for decades. This book is based on an honors course in advanced
calculus that the authors gave in the 1960's. The foundational material,
presented in the unstarred sections of Chapters 1 through 11, was normally
covered, but different applications of this basic material were stressed from year
to year, and the book therefore contains more material than was covered in any
one year. It can accordingly be used (with omissions) as a text for a year's course
in advanced calculus, or as a text for a three-semester introduction to analysis.
The prerequisites are a good grounding in the calculus of one variable from a
mathematically rigorous point of view, together with some acquaintance with
linear algebra. The reader should be familiar with limit and continuity type
arguments and have a certain amount of mathematical sophistication. As
possible introductory texts, we mention Differential and Integral Calculus by R
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Courant, Calculus by T Apostol, Calculus by M Spivak, and Pure Mathematics by
G Hardy. The reader should also have some experience with partial derivatives.
In overall plan the book divides roughly into a first half which develops the
calculus (principally the differential calculus) in the setting of normed vector
spaces, and a second half which deals with the calculus of differentiable
manifolds.
This new, revised edition covers all of the basic topics in calculus of several variables,
including vectors, curves, functions of several variables, gradient, tangent plane,
maxima and minima, potential functions, curve integrals, Green’s theorem, multiple
integrals, surface integrals, Stokes’ theorem, and the inverse mapping theorem and its
consequences. It includes many completely worked-out problems.
Now students have nothing to fear! Math textbooks can be as baffling as the subject
they're teaching. Not anymore. The best-selling author of The Complete Idiot's Guide®
to Calculus has taken what appears to be a typical calculus workbook, chock full of
solved calculus problems, and made legible notes in the margins, adding missing steps
and simplifying solutions. Finally, everything is made perfectly clear. Students will be
prepared to solve those obscure problems that were never discussed in class but
always seem to find their way onto exams. --Includes 1,000 problems with
comprehensive solutions --Annotated notes throughout the text clarify what's being
asked in each problem and fill in missing steps --Kelley is a former award-winning
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calculus teacher
Multivariate calculus can be understood best by combining geometric insight, intuitive
arguments, detailed explanations and mathematical reasoning. This textbook not only
follows this programme, but additionally provides a solid description of the basic
concepts, via familiar examples, which are then tested in technically demanding
situations. In this new edition the introductory chapter and two of the chapters on the
geometry of surfaces have been revised. Some exercises have been replaced and
others provided with expanded solutions. Familiarity with partial derivatives and a
course in linear algebra are essential prerequisites for readers of this book. Multivariate
Calculus and Geometry is aimed primarily at higher level undergraduates in the
mathematical sciences. The inclusion of many practical examples involving problems of
several variables will appeal to mathematics, science and engineering students.
James Stewart's CALCULUS texts are widely renowned for their mathematical
precision and accuracy, clarity of exposition, and outstanding examples and problem
sets. Millions of students worldwide have explored calculus through Stewart's
trademark style, while instructors have turned to his approach time and time again. In
the Seventh Edition of MULTIVARIABLE CALCULUS, Stewart continues to set the
standard for the course while adding carefully revised content. The patient
explanations, superb exercises, focus on problem solving, and carefully graded
problem sets that have made Stewart's texts best-sellers continue to provide a strong
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foundation for the Seventh Edition. From the most unprepared student to the most
mathematically gifted, Stewart's writing and presentation serve to enhance
understanding and build confidence. Important Notice: Media content referenced within
the product description or the product text may not be available in the ebook version.
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