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Provides avenues for applying functional analysis to the practical study of natural
sciences as well as mathematics. Contains worked problems on Hilbert space
theory and on Banach spaces and emphasizes concepts, principles, methods
and major applications of functional analysis.
For introductory courses in Engineering Technologies Introduction to Engineering
Technology, 8th Edition, explains the responsibilities of technicians and
technologists in the dynamic world of engineering. The basic tools of engineering
technology, including problem solving, calculator skills, conversion of units,
geometry, computer skills, and technical reporting, are explained. Mathematical
concepts are presented in a moderately-paced manner, including practical,
worked-out examples for the engineering calculator. In addition to developing
students’ skills in algebra, trigonometry, and geometry, this popular text also
helps them to understand the broad spectrum of today’s technologies. The full
text downloaded to your computer With eBooks you can: search for key
concepts, words and phrases make highlights and notes as you study share your
notes with friends eBooks are downloaded to your computer and accessible
either offline through the Bookshelf (available as a free download), available
online and also via the iPad and Android apps. Upon purchase, you will receive
via email the code and instructions on how to access this product. Time limit The
eBooks products do not have an expiry date. You will continue to access your
digital ebook products whilst you have your Bookshelf installed.
"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.
Introductory Technical MathematicsCengage Learning
A definitive guide to the depth and breadth of the ecological sciences, revised
and updated The revised and updated fifth edition of Ecology: From Individuals to
Ecosystems – now in full colour – offers students and practitioners a review of the
ecological sciences. The previous editions of this book earned the authors the
prestigious ‘Exceptional Life-time Achievement Award’ of the British Ecological
Society – the aim for the fifth edition is not only to maintain standards but indeed
to enhance its coverage of Ecology. In the first edition, 34 years ago, it seemed
acceptable for ecologists to hold a comfortable, objective, not to say aloof
position, from which the ecological communities around us were simply material
for which we sought a scientific understanding. Now, we must accept the
immediacy of the many environmental problems that threaten us and the
responsibility of ecologists to play their full part in addressing these problems.
This fifth edition addresses this challenge, with several chapters devoted entirely
to applied topics, and examples of how ecological principles have been applied to
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problems facing us highlighted throughout the remaining nineteen chapters.
Nonetheless, the authors remain wedded to the belief that environmental action
can only ever be as sound as the ecological principles on which it is based.
Hence, while trying harder than ever to help improve preparedness for
addressing the environmental problems of the years ahead, the book remains, in
its essence, an exposition of the science of ecology. This new edition
incorporates the results from more than a thousand recent studies into a fully upto-date text. Written for students of ecology, researchers and practitioners, the
fifth edition of Ecology: From Individuals to Ecosystems is anessential reference
to all aspects of ecology and addresses environmental problems of the future.
This text is designed to provide a mathematically rigorous, comprehensive
coverage of topics and applications, while still being accessible to students.
Calter/Calter focuses on developing students' critical thinking skills as well as
improving their proficiency in a broad range of technical math topics such as
algebra, linear equations, functions, and integrals. Using abundant examples and
graphics throughout the text, this edition provides several features to help
students visualize problems and better understand the concepts. Calter/Calter
has been praised for its real-life and engineering-oriented applications. The sixth
edition of Technical Mathematics has added back in popular topics including
statistics and line graphing in order to provide a comprehensive coverage of
topics and applications--everything the technical student may need is included,
with the emphasis always on clarity and practical applications.
Introductory Technical Mathematics, 5th Edition provides current and practical
vocational and technical math applications for today's sophisticated trade and
technical work environments. Each unit delivers practical math concepts
alongside step-by-step examples and problems drawn from various occupations.
The plentiful examples and problem sets emphasize on-the-job applications of
math. Enhancements to the fifth edition include improved algebra coverage, a
new section on basic statistics, new material on conversions from metric to
customary systems of measure, and a section that supplements the basics of
working with spreadsheets for graphing. Important Notice: Media content
referenced within the product description or the product text may not be available
in the ebook version.
Accessible text features over 100 reality-based examples pulled from the
science, engineering, and operations research fields. Prerequisites: ordinary
differential equations, continuous probability. Numerous references. Includes 27
black-and-white figures. 1978 edition.
Introduction to Technical Mathematics, Fifth Edition, has been thoroughly revised
and modernized with up-to-date applications, an expanded art program, and new
pedagogy to help today’s students relate to the mathematics they are learning.
The new edition continues to provide a thorough review of arithmetic and a solid
foundation in algebra, geometry, and trigonometry. In addition to thousands of
exercises, the examples in this text include a wealth of applications from various
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technological fields: electronics, mechanics, civil engineering, forestry,
architecture, industrial engineering and design, physics, chemistry, and computer
science. To enhance your course, the fifth edition is now available with AddisonWesley’s MathXL® and MyMathLab ® technologies.
Rev. ed. of: Designing effective mathematics instruction / Marcy Stein, Jerry
Silbert, Douglas Carnine, 3rd ed., 1997.
TECHNICAL MATHEMATICS provides a thorough review of pre calculus topics
ranging from algebra and geometry to trigonometry and analytic geometry, with a
strong emphasis on their applications in specific occupations. Students preparing
for technical, engineering technology or scientific careers will benefit from the
text's breadth of coverage and practical focus, as well as integrated calculator
and spreadsheet examples that teach them to solve problems the way
professionals do on the job. Written in an easy-to-understand manner, this
comprehensive text complements core content with numerous applicationoriented exercises and examples to help students apply their knowledge of
mathematics and technology to situations they may encounter in their future
work. The Fourth Edition of this proven text includes abundant new material,
including a new chapter on computer number systems, integrated coverage of
spreadsheets, and new and updated examples and exercises throughout the
text. In addition, the text's companion CourseMate and Instructors Web site now
feature even more teaching and learning resources for faculty and students,
including a powerful new online homework solution as well as 12 bonus chapters
of calculus material. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Early Childhood Mathematics, Fifth Edition is the most widely used guide for
educators on teaching mathematics to young children in Kindergarten through
Third Grade. Practical and applied, this trusted and research-based book
encourages teachers and teacher candidates to create an active learning
environment that fosters curiosity, confidence, and persistence in children
learning mathematics. Expert author, Susan Sperry Smith relies heavily on the
most current research in the field, aligns core content to the NCTM Standards,
presents information on Cognitive Guided Instruction (CGI) and necessary
adaptations for students with special needs. The book covers the most important
key concepts for teaching math in the early years with three over-arching themes:
knowledge of important mathematical relationships, number sense, and the
ability to solve problems. The fifth edition builds on the reliability and excellency
of previous editions with new information on meeting the educational needs of all
students, the importance of STEM careers beginning in early childhood
education, more activities, thematic unit, and curricular tools, multicultural
literature and activities, a comprehensive update on The Common Core State
Standards, NAEP, and the new DAP Position Statement.
Note: This is the 3rd edition. If you need the 2nd edition for a course you are
taking, it can be found as a "other format" on amazon, or by searching its isbn:
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1534970746 This gentle introduction to discrete mathematics is written for first
and second year math majors, especially those who intend to teach. The text
began as a set of lecture notes for the discrete mathematics course at the
University of Northern Colorado. This course serves both as an introduction to
topics in discrete math and as the "introduction to proof" course for math majors.
The course is usually taught with a large amount of student inquiry, and this text
is written to help facilitate this. Four main topics are covered: counting,
sequences, logic, and graph theory. Along the way proofs are introduced,
including proofs by contradiction, proofs by induction, and combinatorial proofs.
The book contains over 470 exercises, including 275 with solutions and over 100
with hints. There are also Investigate! activities throughout the text to support
active, inquiry based learning. While there are many fine discrete math textbooks
available, this text has the following advantages: It is written to be used in an
inquiry rich course. It is written to be used in a course for future math teachers. It
is open source, with low cost print editions and free electronic editions. This third
edition brings improved exposition, a new section on trees, and a bunch of new
and improved exercises. For a complete list of changes, and to view the free
electronic version of the text, visit the book's website at
discrete.openmathbooks.org
The essential health behavior text, updated with the latesttheories, research, and
issues Health Behavior: Theory, Research and Practice provides athorough
introduction to understanding and changing healthbehavior, core tenets of the
public health role. Covering theory,applications, and research, this
comprehensive book has become thegold standard of health behavior texts. This
new fifth edition hasbeen updated to reflect the most recent changes in the
publichealth field with a focus on health behavior, including coverage ofthe
intersection of health and community, culture, andcommunication, with detailed
explanations of both established andemerging theories. Offering perspective
applicable at theindividual, interpersonal, group, and community levels,
thisessential guide provides the most complete coverage of the field togive public
health students and practitioners an authoritativereference for both the theoretical
and practical aspects of healthbehavior. A deep understanding of human
behaviors is essential foreffective public health and health care management.
This guideprovides the most complete, up-to-date information in the field, togive
you a real-world understanding and the background knowledge toapply it
successfully. Learn how e-health and social media factor into
healthcommunication Explore the link between culture and health, and the
importanceof community Get up to date on emerging theories of health behavior
andtheir applications Examine the push toward evidence-based interventions,
andglobal applications Written and edited by the leading health and social
behaviortheorists and researchers, Health Behavior: Theory, Research
andPractice provides the information and real-world perspectivethat builds a solid
understanding of how to analyze and improvehealth behaviors and health.
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Were you looking for the book with access to MyLabMath Global? This product is the book
alone, and does NOT come with access to MyLabMath Global. Buy Mathematics for
Engineers, 5e by Croft with MyLabMaths Global access card 5e (ISBN 9781292267685) if you
need access to the MyLab as well, and save money on this brilliant resource. Understanding
key mathematical concepts and applying them successfully to solve problems are vital skills
that all engineering students must acquire. Mathematics for Engineers teaches, develops and
nurtures those skills. Practical, informal and accessible, it begins with the foundations and
gradually builds upon this knowledge as it introduces more complex concepts to cover all
requirements for a first year engineering maths course, together with introductory material for
even more advanced topics. Need extra support? This product is the book alone, and does
NOT come with access to MyMathLab Global. This title can be supported by MyMathLab
Global, an online homework and tutorial system which can be used by students for selfdirected study or fully integrated into an instructor's course. You can benefit from MyMathLab
Global at a reduced price by purchasing a pack containing a copy of the book and an access
card for MyMathLab Global: Mathematics for Engineers with MyMathLab Global access card
5e (ISBN 9781292267685). For educator access, contact your Pearson Account Manager. To
find out who your account manager is, visit www.pearsoned.co.uk/replocator
CD-ROM contains ActivStats multimedia learning support program, data for marked exercises
and two additional chapters covering analysis of variance and multiple regression.
For introductory courses in Differential Equations. This best-selling text by these well-known
authors blends the traditional algebra problem solving skills with the conceptual development
and geometric visualization of a modern differential equations course that is essential to
science and engineering students. It reflects the new qualitative approach that is altering the
learning of elementary differential equations, including the wide availability of scientific
computing environments like Maple, Mathematica, and MATLAB. Its focus balances the
traditional manual methods with the new computer-based methods that illuminate qualitative
phenomena and make accessible a wider range of more realistic applications. Seldom-used
topics have been trimmed and new topics added: it starts and ends with discussions of
mathematical modeling of real-world phenomena, evident in figures, examples, problems, and
applications throughout the text.
This is a compact mtroduction to some of the pnncipal tOpICS of mathematical logic . In the
belief that beginners should be exposed to the most natural and easiest proofs, I have used
free-swinging set-theoretic methods. The significance of a demand for constructive proofs can
be evaluated only after a certain amount of experience with mathematical logic has been
obtained. If we are to be expelled from "Cantor's paradise" (as nonconstructive set theory was
called by Hilbert), at least we should know what we are missing. The major changes in this
new edition are the following. (1) In Chapter 5, Effective Computability, Turing-computabIlity IS
now the central notion, and diagrams (flow-charts) are used to construct Turing machines.
There are also treatments of Markov algorithms, Herbrand-Godel-computability, register
machines, and random access machines. Recursion theory is gone into a little more deeply,
including the s-m-n theorem, the recursion theorem, and Rice's Theorem. (2) The proofs of the
Incompleteness Theorems are now based upon the Diagonalization Lemma. Lob's Theorem
and its connection with Godel's Second Theorem are also studied. (3) In Chapter 2,
Quantification Theory, Henkin's proof of the completeness theorem has been postponed until
the reader has gained more experience in proof techniques. The exposition of the proof itself
has been improved by breaking it down into smaller pieces and using the notion of a
scapegoat theory. There is also an entirely new section on semantic trees.
With an emphasis on real-world math applications, the Sixth Edition of INTRODUCTORY
TECHNICAL MATHEMATICS provides readers with current and practical technical math
applications for today's sophisticated trade and technical work environments. Straightforward
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and easy to understand, this hands-on book helps readers build a solid understanding of math
concepts through step-by-step examples and problems drawn from various occupations.
Updated to include the most current information in the field, the sixth edition includes expanded
coverage of topics such as estimation usage, spreadsheets, and energy-efficient electrical
applications. Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
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.
Praise for the Fourth Edition "As with previous editions, the authors have produced a leading
textbook on regression." —Journal of the American Statistical Association A comprehensive and
up-to-date introduction to the fundamentals of regression analysis Introduction to Linear
Regression Analysis, Fifth Edition continues to present both the conventional and less
common uses of linear regression in today’s cutting-edge scientific research. The authors
blend both theory and application to equip readers with an understanding of the basic
principles needed to apply regression model-building techniques in various fields of study,
including engineering, management, and the health sciences. Following a general introduction
to regression modeling, including typical applications, a host of technical tools are outlined
such as basic inference procedures, introductory aspects of model adequacy checking, and
polynomial regression models and their variations. The book then discusses how
transformations and weighted least squares can be used to resolve problems of model
inadequacy and also how to deal with influential observations. The Fifth Edition features
numerous newly added topics, including: A chapter on regression analysis of time series data
that presents the Durbin-Watson test and other techniques for detecting autocorrelation as well
as parameter estimation in time series regression models Regression models with random
effects in addition to a discussion on subsampling and the importance of the mixed model
Tests on individual regression coefficients and subsets of coefficients Examples of current
uses of simple linear regression models and the use of multiple regression models for
understanding patient satisfaction data. In addition to Minitab, SAS, and S-PLUS, the authors
have incorporated JMP and the freely available R software to illustrate the discussed
techniques and procedures in this new edition. Numerous exercises have been added
throughout, allowing readers to test their understanding of the material. Introduction to Linear
Regression Analysis, Fifth Edition is an excellent book for statistics and engineering courses
on regression at the upper-undergraduate and graduate levels. The book also serves as a
valuable, robust resource for professionals in the fields of engineering, life and biological
sciences, and the social sciences.

Linear algebra is something all mathematics undergraduates and many other
students, in subjects ranging from engineering to economics, have to learn. The
fifth edition of this hugely successful textbook retains all the qualities of earlier
editions while at the same time seeing numerous minor improvements and major
additions. The latter include: • A new chapter on singular values and singular
vectors, including ways to analyze a matrix of data • A revised chapter on
computing in linear algebra, with professional-level algorithms and code that can
be downloaded for a variety of languages • A new section on linear algebra and
cryptography • A new chapter on linear algebra in probability and statistics. A
dedicated and active website also offers solutions to exercises as well as new
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exercises from many different sources (e.g. practice problems, exams,
development of textbook examples), plus codes in MATLAB, Julia, and Python.
This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound
book. A highly visual, step-by-step approach to solving engineering problems
with Excel. Specifically targeted at first-year engineering students, this text seeks
to teach the basic Excel skills that undergraduates will use in the first few years
of engineering courses. This book was written with the understanding that
students get frustrated by multi-step procedures that illustrate only the final
outcome. Ron Larsen, in his hallmark approach, provides screen images for each
and every step allowing students to easily follow along as they try to perform
each task.
A Guide to Modern Econometrics, 5th Edition has become established as a
highly successful textbook. It serves as a guide to alternative techniques in
econometrics with an emphasis on intuition and the practical implementation of
these approaches. This fifth edition builds upon the success of its predecessors.
The text has been carefully checked and updated, taking into account recent
developments and insights. It includes new material on causal inference, the use
and limitation of p-values, instrumental variables estimation and its
implementation, regression discontinuity design, standardized coefficients, and
the presentation of estimation results.
College Algebra provides a comprehensive exploration of algebraic principles
and meets scope and sequence requirements for a typical introductory algebra
course. The modular approach and richness of content ensure that the book
meets the needs of a variety of courses. The text and images in this textbook are
grayscale.
This book covers elementary discrete mathematics for computer science and
engineering. It emphasizes mathematical definitions and proofs as well as
applicable methods. Topics include formal logic notation, proof methods;
induction, well-ordering; sets, relations; elementary graph theory; integer
congruences; asymptotic notation and growth of functions; permutations and
combinations, counting principles; discrete probability. Further selected topics
may also be covered, such as recursive definition and structural induction; state
machines and invariants; recurrences; generating functions.
Geared to experienced C++ developers who may not be familiar with the more
advanced features of the language, and therefore are not using it to its full
capabilities Teaches programmers how to think in C++-that is, how to design
effective solutions that maximize the power of the language The authors drill
down into this notoriously complex language, explaining poorly understood
elements of the C++ feature set as well as common pitfalls to avoid Contains
several in-depth case studies with working code that's been tested on Windows,
Linux, and Solaris platforms
Introductory Statistics is designed for the one-semester, introduction to statistics
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course and is geared toward students majoring in fields other than math or
engineering. This text assumes students have been exposed to intermediate
algebra, and it focuses on the applications of statistical knowledge rather than the
theory behind it. The foundation of this textbook is Collaborative Statistics, by
Barbara Illowsky and Susan Dean. Additional topics, examples, and ample
opportunities for practice have been added to each chapter. The development
choices for this textbook were made with the guidance of many faculty members
who are deeply involved in teaching this course. These choices led to innovations
in art, terminology, and practical applications, all with a goal of increasing
relevance and accessibility for students. We strove to make the discipline
meaningful, so that students can draw from it a working knowledge that will
enrich their future studies and help them make sense of the world around them.
Coverage and Scope Chapter 1 Sampling and Data Chapter 2 Descriptive
Statistics Chapter 3 Probability Topics Chapter 4 Discrete Random Variables
Chapter 5 Continuous Random Variables Chapter 6 The Normal Distribution
Chapter 7 The Central Limit Theorem Chapter 8 Confidence Intervals Chapter 9
Hypothesis Testing with One Sample Chapter 10 Hypothesis Testing with Two
Samples Chapter 11 The Chi-Square Distribution Chapter 12 Linear Regression
and Correlation Chapter 13 F Distribution and One-Way ANOVA
This is the eBook of the printed book and may not include any media, website access codes,
or print supplements that may come packaged with the bound book. This comprehenisve
group practice text prepares students to work with either treatment or task oriented groups, this
comprehensive revised edition offers the most up-to-date research available and continues to
stress the importance of developing skills in group-work. Students receive a thorough
grounding in areas that vary from treatment to organizational and community settings.
Numerous case studies, practice examples, and guiding principles add to the ease and
readability of this popular text. Content is tied to CSWE's core competencies and practice
behaviors that are necessary for generalist and specialized social work practice with groups.
Introduction to Technical Mathematics, Fifth Edition, has been thoroughly revised and
modernized with up-to-date applications, an expanded art program, and new pedagogy to help
today's readers relate to the mathematics in today's world. The new edition continues to
provide a thorough review of arithmetic and a solid foundation in algebra, geometry, and
trigonometry. In addition to thousands of exercises, the examples and problems in this text
include a wealth of applications from various technological fields: electronics, mechanics, civil
engineering, forestry, architecture, industrial engineering and design, physics, chemistry, and
computer science. To enhance your course, the fifth edition is now available with AddisonWesley's MathXL® and MyMathLab™ technologies. Signed Numbers; Units of Measurement
and Approximate Numbers; Introduction to Algebra; Simple Equations and Inequalities;
Graphs; Introduction to Geometry; Simultaneous Linear Equations; Factoring; Algebraic
Fractions; Exponents, Roots and Radicals; Quadratic Equations; Exponential and Logarithmic
Functions; Right Triangle Trigonometry; Oblique Triangles and Vectors; Graphs of
Trigonometric Functions; Complex Numbers; Introduction to Data Analysis. For all readers
interested in Technical Mathematics.
A much-needed guide to thinking critically for oneself and how to tell a good argument from a
bad one. Includes topical examples from politics, sport, medicine, music, chapter summaries,
glossary and exercises.
The fundamental mathematical tools needed to understand machine learning include linear
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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.
Fundamentals of Materials Science and Engineering takes an integrated approach to the
sequence of topics – one specific structure, characteristic, or property type is covered in turn
for all three basic material types: metals, ceramics, and polymeric materials. This presentation
permits the early introduction of non-metals and supports the engineer's role in choosing
materials based upon their characteristics. Using clear, concise terminology that is familiar to
students, Fundamentals presents material at an appropriate level for both student
comprehension and instructors who may not have a materials background.
Introductory chemistry students need to develop problem-solving skills, and they also must see
why these skills are important to them and to their world. I ntroductory Chemistry, Fourth
Edition extends chemistry from the laboratory to the student's world, motivating students to
learn chemistry by demonstrating how it is manifested in their daily lives. Throughout, the
Fourth Edition presents a new student-friendly, step-by-step problem-solving approach that
adds four steps to each worked example (Sort, Strategize, Solve, and Check). Tro's acclaimed
pedagogical features include Solution Maps, Two-Column Examples, Three-Column ProblemSolving Procedures, and Conceptual Checkpoints. This proven text continues to foster student
success beyond the classroom with MasteringChemistry®, the most advanced online tutorial
and assessment program available. This package contains: Tro, Introductory Chemistry with
MasteringChemistry® Long, Introductory Chemistry Math Review Toolkit
For courses in technical and pre-engineering technical programs or other programs for which
coverage of basic mathematics is required. The best-seller in technical mathematics gets an
"Oh, wow!" update The 11th Edition of Basic Technical Mathematics with Calculus is a bold
revision of this classic bestseller. The text now sports an engaging full-color design, and new
co-author Rich Evans has introduced a wealth of relevant applications and improvements,
many based on user feedback. The text is supported by an all-new online graphing calculator
manual, accessible at point-of-use via short URLs. The new edition continues to feature a vast
number of applications from technical and pre-engineering fields--including computer design,
electronics, solar energy, lasers fiber optics, and the environment--and aims to develop your
understanding of mathematical methods without simply providing a collection of formulas. The
authors start the text by establishing a solid background in algebra and trigonometry,
recognizing the importance of these topics for success in solving applied problems. Also
available with MyLab Math. MyLab(tm) Math is an online homework, tutorial, and assessment
program designed to work with this text to engage students and improve results. Within its
structured environment, students practice what they learn, test their understanding, and pursue
a personalized study plan that helps them absorb course material and understand difficult
concepts. The MyLab Math course features hundreds of new algorithmic exercises, tutorial
videos, and PowerPoint slides. NOTE: You are purchasing a standalone product; MyLab(tm)
Math does not come packaged with this content. If you would like to purchase both the
physical text and MyLab Math, search for: 0134469658 / 9780134469652 Basic Technical
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Mathematics with Calculus plus MyLab Math with Pearson eText -- Access Card Package
Package consists of: 013443773X/9780134437736 Basic Technical Mathematics with Calculus
0321431308 / 9780321431301 MyLab Math -- Glue-in Access Card 0321654064 /
9780321654069 MyLab Math Inside Star Sticker MyLab Math should only be purchased when
required by an instructor.
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