friedberg linear algebra

friedberg linear algebra is a foundational text widely recognized for its
rigorous approach to teaching the principles and applications of linear
algebra. This textbook presents a clear and methodical exploration of vector
spaces, linear transformations, matrix theory, and eigenvalue problems,
making it a staple for undergraduate and graduate students alike. The
comprehensive nature of Friedberg’s work, combined with its carefully
structured exercises and examples, facilitates a deep understanding of both
theoretical concepts and practical techniques. This article delves into the
key features, structure, and educational benefits of Friedberg’s linear
algebra text, highlighting its relevance in modern mathematics education.
Additionally, it covers the pedagogical style employed by the authors and the
unique aspects that distinguish this book from other linear algebra
resources.
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Overview of Friedberg Linear Algebra

Friedberg linear algebra is primarily known through the textbook “Linear
Algebra” co-authored by Stephen H. Friedberg, Arnold J. Insel, and Lawrence
E. Spence. This book is celebrated for its clear exposition and rigorous
treatment of linear algebraic concepts. It is frequently adopted in
university courses due to its balance between theoretical depth and
computational techniques. The text is designed to build a solid foundation in
linear algebra for students pursuing mathematics, engineering, physics, and
computer science. Friedberg’s approach emphasizes abstract vector spaces
rather than just matrix manipulations, allowing learners to grasp the subject
at a higher level.

Authors and Edition History

The book was first published several decades ago and has undergone multiple
revisions to keep pace with evolving educational standards and mathematical
research. Stephen H. Friedberg, along with co-authors Arnold J. Insel and



Lawrence E. Spence, ensured that each edition improved clarity, added more
examples, and refined exercises to enhance student comprehension. The most
recent editions include updated problems and supplemental material that
reflect contemporary applications of linear algebra.

Target Audience

This textbook is tailored for undergraduate students who have completed
introductory calculus and are beginning their study of linear algebra. It
also serves graduate students needing a comprehensive reference. The rigor
and depth make it suitable for those interested in pure mathematics, while
its practical examples cater to applied sciences.

Core Topics Covered in the Text

Friedberg linear algebra covers a broad spectrum of fundamental and advanced
topics that form the backbone of linear algebra studies. The material is
organized logically to facilitate a progressive understanding, starting from
basic definitions to more intricate theorems and applications.

Vector Spaces and Subspaces

One of the first major topics in Friedberg’s text is the theory of vector
spaces and subspaces. Students learn about the properties of vectors in n-
dimensional spaces, the criteria for subspace formation, and the significance
of linear combinations, span, and basis. This section establishes the
groundwork for understanding linear independence and dimension.

Linear Transformations and Matrices

The book delves into linear transformations, exploring their kernels, ranges,
and the matrix representations relative to different bases. This part is
critical for connecting abstract vector space theory with concrete matrix
algebra, enabling students to perform computations and visualize
transformations effectively.

Eigenvalues and Eigenvectors

Another essential topic is the study of eigenvalues and eigenvectors, which
are crucial in many applications such as differential equations, quantum
mechanics, and computer graphics. Friedberg’s text carefully explains the
characteristic polynomial, diagonalization, and the spectral theorem,
providing both proofs and examples.



Inner Product Spaces and Orthogonality

The text also explains inner product spaces, which introduce geometric
concepts like length and angle into linear algebra. This section covers
orthogonality, orthonormal bases, and the Gram-Schmidt process, which are
important tools for simplifying complex problems and computations.

Additional Topics

e Determinants and their properties
e Matrix factorization methods
e Canonical forms including Jordan and rational canonical forms

e Applications to systems of linear equations and inequalities

Pedagogical Approach and Structure

Friedberg linear algebra is structured to promote deep learning through a
blend of theoretical exposition, examples, and exercises. The authors employ
a clear and formal writing style, ensuring that definitions and theorems are
stated precisely and followed by illustrative examples.

Exercises and Problem Sets

The textbook includes a variety of exercises ranging from routine
computations to challenging proofs. These problems reinforce concepts and
encourage critical thinking. The progression of difficulty allows students to
build confidence and mastery over time. Many exercises are designed to
connect theory with practical applications.

Examples and Illustrations

The book consistently uses examples to clarify abstract ideas, demonstrating
step-by-step solutions to typical problems encountered in linear algebra.
These examples cover different types of vector spaces, transformations, and
matrix manipulations, aiding in the visualization of complex concepts.

Supplemental Materials

Later editions often include appendices, summaries, and sometimes online



resources that support learning. These additions provide quick references and
extra practice, making Friedberg’s linear algebra a comprehensive resource
for both instructors and students.

Applications and Importance in Mathematics

Linear algebra is a cornerstone of modern mathematics and science, and
Friedberg’'s textbook highlights its wide-ranging applications. Understanding
the principles covered in this text is essential for numerous fields.

Scientific and Engineering Applications

Many scientific disciplines rely on linear algebra for modeling and problem-
solving. For example, in physics, linear algebra is used in quantum mechanics
and relativity. Engineering fields use it for control systems, signal
processing, and structural analysis.

Computer Science and Data Analysis

In computer science, linear algebra underpins algorithms in computer
graphics, machine learning, and data mining. Concepts such as matrix
decompositions and eigenvectors are used extensively in these areas for
efficient computation and data representation.

Mathematical Research and Theory

From a pure mathematics perspective, the abstract vector space theory and
canonical forms discussed in Friedberg’s text are fundamental in algebraic
geometry, functional analysis, and other advanced topics. The rigorous
foundation enables further study and research.

Comparisons with Other Linear Algebra Texts

Friedberg linear algebra is often compared with other prominent linear
algebra textbooks, each with its own strengths and focus areas.

Compared to Lay and Lay’s Linear Algebra

Lay’'s text is known for its accessible, application-oriented approach, often
favored by engineering and computer science students. Friedberg, in contrast,
emphasizes a more rigorous theoretical foundation, making it preferred in
mathematics departments.



Compared to Hoffman and Kunze

Hoffman and Kunze'’s “Linear Algebra” is another classic, known for its
abstract treatment and advanced topics. Friedberg’s book is somewhat more
accessible to beginners while still maintaining a high level of rigor,
bridging the gap between introductory and advanced texts.

Strengths of Friedberg Linear Algebra

e Comprehensive coverage of both theory and computation

e Clear, precise definitions and theorems

e Well-structured progression of topics

e Extensive exercises supporting different learning styles

e Balance between abstract concepts and practical applications

Frequently Asked Questions

What is 'Friedberg Linear Algebra' commonly
referring to?

'Friedberg Linear Algebra' typically refers to the textbook 'Linear Algebra’
authored by Stephen H. Friedberg, Arnold J. Insel, and Lawrence E. Spence,
which is widely used in undergraduate and graduate courses for its clear
explanations and rigorous approach.

What topics are covered in Friedberg's Linear
Algebra textbook?

Friedberg's Linear Algebra covers a comprehensive range of topics including
vector spaces, linear transformations, matrices, determinants, eigenvalues
and eigenvectors, inner product spaces, canonical forms, and applications of
linear algebra.

Is Friedberg Linear Algebra suitable for self-study?

Yes, Friedberg Linear Algebra is suitable for self-study due to its clear
exposition, numerous examples, and exercises. However, some sections can be
challenging and may require supplementary resources or guidance.



How does Friedberg Linear Algebra compare to other
linear algebra textbooks?

Friedberg Linear Algebra is known for its rigorous and theoretical approach
compared to more application-focused books like 'Introduction to Linear
Algebra' by Gilbert Strang. It is often preferred for courses emphasizing
proofs and abstract vector spaces.

Are there any online resources to accompany
Friedberg Linear Algebra?

Yes, there are various online resources such as lecture notes, solution
manuals, and video lectures from university courses that use Friedberg Linear
Algebra. Websites like GitHub, educational platforms, and university course
pages often provide supplementary materials.

Additional Resources

1. Linear Algebra with Applications by Steven J. Leon

This book offers a clear and comprehensive introduction to linear algebra,
making it accessible to students from various disciplines. It includes
numerous examples and exercises that reinforce theoretical concepts. The text
balances theory and applications, providing insight into how linear algebra
is used in fields such as engineering and computer science.

2. Linear Algebra Done Right by Sheldon Axler

Axler's text focuses on vector spaces and linear maps, emphasizing a proof-
based approach that avoids determinants initially. The book is well-suited
for readers who want a deep understanding of linear algebra's theoretical
foundations. It is praised for its clarity and innovative presentation style,
making abstract concepts more approachable.

3. Introduction to Linear Algebra by Gilbert Strang

This widely used textbook covers fundamental concepts of linear algebra with
a focus on applications and computational techniques. Strang's approachable

writing and numerous examples make it ideal for both beginners and advanced

students. The book also includes discussions on numerical methods and real-

world applications.

4. Matrix Analysis and Applied Linear Algebra by Carl D. Meyer

Meyer's book integrates theory and practice, providing a thorough exploration
of matrix analysis alongside applied linear algebra. It is rich in exercises
and includes a solutions manual, aiding self-study. The text serves as a
valuable resource for both students and professionals in applied mathematics.

5. Advanced Linear Algebra by Steven Roman
This graduate-level text delves into more sophisticated topics such as
canonical forms, modules, and tensor products. Roman presents a rigorous



treatment suitable for readers with a solid undergraduate background. The
book is often used in advanced courses and as a reference for research.

6. Linear Algebra and Its Applications by David C. Lay, Steven R. Lay, and
Judi J. McDonald

This book balances theory, applications, and computational aspects, making it
a popular choice for undergraduate courses. The authors provide clear
explanations and a variety of exercises to develop problem-solving skills.
Real-world applications illustrate the relevance of linear algebra concepts.

7. Applied Linear Algebra by Peter J. Olver and Chehrzad Shakiban

Focused on practical applications, this text covers key linear algebra
concepts with an emphasis on computation and modeling. It includes numerous
examples from engineering, computer graphics, and data science. The book 1is
suitable for students who want to apply linear algebra techniques to real
problems.

8. Linear Algebra: Step by Step by Kuldeep Singh

Singh’s book breaks down complex linear algebra topics into manageable steps,
making it ideal for self-study and beginners. The text includes detailed
solutions and explanations to reinforce understanding. Its structured
approach helps build confidence in tackling challenging problems.

9. Numerical Linear Algebra by Lloyd N. Trefethen and David Bau III

This book focuses on the numerical methods used to solve linear algebra
problems on computers. It covers algorithms for matrix factorizations,
eigenvalue problems, and linear systems. The text is essential for students
and practitioners interested in the computational aspects of linear algebra.
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friedberg linear algebra: Linear Algebra Stephen H. Friedberg, Arnold J. Insel, Lawrence E.
Spence, 2003 For courses in Advanced Linear Algebra. This top-selling, theorem-proof text presents
a careful treatment of the principal topics of linear algebra, and illustrates the power of the subject
through a variety of applications. It emphasizes the symbiotic relationship between linear
transformations and matrices, but states theorems in the more general infinite-dimensional case
where appropriate.

friedberg linear algebra: 266 Solutions to Problems from Linear Algebra 4th Ed. , Friedberyg,
Insel, Spence Daniel Callahan, 2016-05-02 Linear Algebra 4th ed., by Friedberg, Insel, and Spence is
one of the world's best textbooks on the subject of finite-dimensional linear analysis. This book offers
266 solutions to problems from chapters 1-7. Specifically, there are 27 solutions to problems in
chapter 1; 64 solutions to problems in chapter 2; 17 solutions to problems in chapter 3; 16 solutions
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to problems in chapter 4; 44 solutions to problems in chapter 5; 50 solutions to problems in chapter
6; and 8 solutions to problems in chapter 7.

friedberg linear algebra: Elementary Linear Algebra Lawrence Spence, Arnold J. Insel,
Stephen H. Friedberg, 2007-08

friedberg linear algebra: Linear Algebra Stephen H. Friedberg, Arnold J. Insel, Lawrence E.
Spence, 2019

friedberg linear algebra: Handbook of Linear Algebra, Second Edition Leslie Hogben,
2013-11-26 With a substantial amount of new material, the Handbook of Linear Algebra, Second
Edition provides comprehensive coverage of linear algebra concepts, applications, and
computational software packages in an easy-to-use format. It guides you from the very elementary
aspects of the subject to the frontiers of current research. Along with revisions and updates
throughout, the second edition of this bestseller includes 20 new chapters. New to the Second
Edition Separate chapters on Schur complements, additional types of canonical forms, tensors,
matrix polynomials, matrix equations, special types of matrices, generalized inverses, matrices over
finite fields, invariant subspaces, representations of quivers, and spectral sets New chapters on
combinatorial matrix theory topics, such as tournaments, the minimum rank problem, and spectral
graph theory, as well as numerical linear algebra topics, including algorithms for structured matrix
computations, stability of structured matrix computations, and nonlinear eigenvalue problems More
chapters on applications of linear algebra, including epidemiology and quantum error correction
New chapter on using the free and open source software system Sage for linear algebra Additional
sections in the chapters on sign pattern matrices and applications to geometry Conjectures and open
problems in most chapters on advanced topics Highly praised as a valuable resource for anyone who
uses linear algebra, the first edition covered virtually all aspects of linear algebra and its
applications. This edition continues to encompass the fundamentals of linear algebra, combinatorial
and numerical linear algebra, and applications of linear algebra to various disciplines while also
covering up-to-date software packages for linear algebra computations.

friedberg linear algebra: Handbook of Linear Algebra Leslie Hogben, 2006-11-02 The
Handbook of Linear Algebra provides comprehensive coverage of linear algebra concepts,
applications, and computational software packages in an easy-to-use handbook format. The
esteemed international contributors guide you from the very elementary aspects of the subject to the
frontiers of current research. The book features an accessibl

friedberg linear algebra: Linear Algebra Stephen H. Friedberg, Arnold J. Insel, Lawrence E.
Spence, 2018-09-07 For courses in Advanced Linear Algebra. Illustrates the power of linear algebra
through practical applications This acclaimed theorem-proof text presents a careful treatment of the
principal topics of linear algebra. It emphasizes the symbiotic relationship between linear
transformations and matrices, but states theorems in the more general infinite-dimensional case
where appropriate. Applications to such areas as differential equations, economics, geometry, and
physics appear throughout, and can be included at the instructor's discretion. 0134860241 /
9780134860244 Linear Algebra, 5/e

friedberg linear algebra: Linear Algebra 4Th Ed. Stephen H. Friedberg, 2003

friedberg linear algebra: Fundamentals of Linear Algebra J.S. Chahal, 2018-12-07
Fundamentals of Linear Algebra is like no other book on the subject. By following a natural and
unified approach to the subject it has, in less than 250 pages, achieved a more complete coverage of
the subject than books with more than twice as many pages. For example, the textbooks in use in the
United States prove the existence of a basis only for finite dimensional vector spaces. This book
proves it for any given vector space. With his experience in algebraic geometry and commutative
algebra, the author defines the dimension of a vector space as its Krull dimension. By doing so, most
of the facts about bases when the dimension is finite, are trivial consequences of this definition. To
name one, the replacement theorem is no longer needed. It becomes obvious that any two bases of a
finite dimensional vector space contain the same number of vectors. Moreover, this definition of the
dimension works equally well when the geometric objects are nonlinear. Features: Presents theories



and applications in an attempt to raise expectations and outcomes The subject of linear algebra is
presented over arbitrary fields Includes many non-trivial examples which address real-world
problems

friedberg linear algebra: Advanced Linear Algebra Hugo Woerdeman, 2015-12-23 Advanced
Linear Algebra features a student-friendly approach to the theory of linear algebra. The author’s
emphasis on vector spaces over general fields, with corresponding current applications, sets the
book apart. He focuses on finite fields and complex numbers, and discusses matrix algebra over
these fields. The text then proceeds to cover vector spaces in depth. Also discussed are standard
topics in linear algebra including linear transformations, Jordan canonical form, inner product
spaces, spectral theory, and, as supplementary topics, dual spaces, quotient spaces, and tensor
products. Written in clear and concise language, the text sticks to the development of linear algebra
without excessively addressing applications. A unique chapter on How to Use Linear Algebra is
offered after the theory is presented. In addition, students are given pointers on how to start a
research project. The proofs are clear and complete and the exercises are well designed. In addition,
full solutions are included for almost all exercises.

friedberg linear algebra: Linear Algebra M. Thamban Nair, Arindama Singh, 2018-07-17 This
book introduces the fundamental concepts, techniques and results of linear algebra that form the
basis of analysis, applied mathematics and algebra. Intended as a text for undergraduate students of
mathematics, science and engineering with a knowledge of set theory, it discusses the concepts that
are constantly used by scientists and engineers. It also lays the foundation for the language and
framework for modern analysis and its applications. Divided into seven chapters, it discusses vector
spaces, linear transformations, best approximation in inner product spaces, eigenvalues and
eigenvectors, block diagonalisation, triangularisation, Jordan form, singular value decomposition,
polar decomposition, and many more topics that are relevant to applications. The topics chosen have
become well-established over the years and are still very much in use. The approach is both
geometric and algebraic. It avoids distraction from the main theme by deferring the exercises to the
end of each section. These exercises aim at reinforcing the learned concepts rather than as exposing
readers to the tricks involved in the computation. Problems included at the end of each chapter are
relatively advanced and require a deep understanding and assimilation of the topics.

friedberg linear algebra: Advanced Linear Algebra for Engineers with MATLAB Sohail A.
Dianat, Eli Saber, 2017-12-19 Arming readers with both theoretical and practical knowledge,
Advanced Linear Algebra for Engineers with MATLAB® provides real-life problems that readers can
use to model and solve engineering and scientific problems in fields ranging from signal processing
and communications to electromagnetics and social and health sciences. Facilitating a unique
understanding of rapidly evolving linear algebra and matrix methods, this book: Outlines the basic
concepts and definitions behind matrices, matrix algebra, elementary matrix operations, and matrix
partitions, describing their potential use in signal and image processing applications Introduces
concepts of determinants, inverses, and their use in solving linear equations that result from
electrical and mechanical-type systems Presents special matrices, linear vector spaces, and
fundamental principles of orthogonality, using an appropriate blend of abstract and concrete
examples and then discussing associated applications to enhance readers’ visualization of presented
concepts Discusses linear operators, eigenvalues, and eigenvectors, and explores their use in matrix
diagonalization and singular value decomposition Extends presented concepts to define matrix
polynomials and compute functions using several well-known methods, such as Sylvester’s expansion
and Cayley-Hamilton Introduces state space analysis and modeling techniques for discrete and
continuous linear systems, and explores applications in control and electromechanical systems, to
provide a complete solution for the state space equation Shows readers how to solve engineering
problems using least square, weighted least square, and total least square techniques Offers a rich
selection of exercises and MATLAB® assignments that build a platform to enhance readers’
understanding of the material Striking the appropriate balance between theory and real-life
applications, this book provides both advanced students and professionals in the field with a



valuable reference that they will continually consult.

friedberg linear algebra: Functional Linear Algebra Hannah Robbins, 2021-04-06 Linear
algebra is an extremely versatile and useful subject. It rewards those who study it with powerful
computational tools, lessons about how mathematical theory is built, examples for later study in
other classes, and much more. Functional Linear Algebra is a unique text written to address the
need for a one-term linear algebra course where students have taken only calculus. It does not
assume students have had a proofs course. The text offers the following approaches: More emphasis
is placed on the idea of a linear function, which is used to motivate the study of matrices and their
operations. This should seem natural to students after the central role of functions in calculus. Row
reduction is moved further back in the semester and vector spaces are moved earlier to avoid an
artificial feeling of separation between the computational and theoretical aspects of the course.
Chapter 0 offers applications from engineering and the sciences to motivate students by revealing
how linear algebra is used. Vector spaces are developed over R, but complex vector spaces are
discussed in Appendix A.1. Computational techniques are discussed both by hand and using
technology. A brief introduction to Mathematica is provided in Appendix A.2. As readers work
through this book, it is important to understand the basic ideas, definitions, and computational skills.
Plenty of examples and problems are provided to make sure readers can practice until the material
is thoroughly grasped. Author Dr. Hannah Robbins is an associate professor of mathematics at
Roanoke College, Salem, VA. Formerly a commutative algebraist, she now studies applications of
linear algebra and assesses teaching practices in calculus. Outside the office, she enjoys hiking and
playing bluegrass bass.

friedberg linear algebra: A Course in Linear Algebra Raju K. George, Abhijith Ajayakumar,
2024-02-27 Designed for senior undergraduate and graduate courses in mathematics and
engineering, this self-contained textbook discusses key topics in linear algebra with real-life
applications. Split into two parts—theory in part I and solved problems in part II—the book makes
both theoretical and applied linear algebra easily accessible. Topics such as sets and functions,
vector spaces, linear transformations, eigenvalues and eigenvectors, normed spaces, and inner
product spaces are discussed in part I; while in part II, over 500 meticulously solved problems show
how to use linear algebra in real-life situations. A must-have book for linear algebra courses; it also
serves as valuable supplementary material.

friedberg linear algebra: Lectures on Linear Algebra and its Applications Philip Korman,
2023-10-24 The present book is based on the extensive lecture notes of the author and contains a
concise course on Linear Algebra. The sections begin with an intuitive presentation, aimed at the
beginners, and then often include rather non-trivial topics and exercises. This makes the book
suitable for introductory as well as advanced courses on Linear Algebra.The first part of the book
deals with the general idea of systems of linear equations, matrices and eigenvectors. Linear
systems of differential equations are developed carefully and in great detail. The last chapter gives
an overview of applications to other areas of Mathematics, like calculus and differential geometry. A
large number of exercises with selected solutions make this a valuable textbook for students of the
topic as well as lecturers, preparing a course on Linear Algebra.

friedberg linear algebra: Introduction to Linear Algebra with Applications Stephen H.
Friedberg, Arnold J. Insel, 1986

friedberg linear algebra: Analytic Geometry and Linear Algebra for Physical Sciences
Kartikeya Dutta, 2025-02-20 Dive into the essential mathematical tools with Analytic Geometry and
Linear Algebra for Physical Sciences. This comprehensive guide is tailored for undergraduate
students pursuing degrees in the physical sciences, including physics, chemistry, and engineering.
Our book seamlessly integrates theoretical concepts with practical applications, fostering a deep
understanding of linear algebra and analytic geometry. Each chapter is designed to build from
fundamental concepts to advanced topics, reinforced by real-world examples that highlight the
relevance of these mathematical principles. Key features include a progressive learning approach,
numerous exercises ranging from basic to challenging, and practical applications that develop



problem-solving skills. This book not only supports academic success but also cultivates the
analytical mindset crucial for future scientific endeavors. Aspiring scientists will find in this book a
valuable companion that demystifies mathematical complexities, making the journey through linear
algebra and analytic geometry engaging and empowering.

friedberg linear algebra: A Modern Introduction to Linear Algebra Henry Ricardo, 2009-10-21
Useful Concepts and Results at the Heart of Linear AlgebraA one- or two-semester course for a wide
variety of students at the sophomore/junior undergraduate levelA Modern Introduction to Linear
Algebra provides a rigorous yet accessible matrix-oriented introduction to the essential concepts of
linear algebra. Concrete, easy-to-understand examples m

friedberg linear algebra: Markov Chains: Theory and Applications , 2025-03-28 Markov
Chains: Theory and Applications, Volume 52 in the Handbook of Statistics series, highlights new
advances in the field, with this new volume presenting interesting chapters on topics such as Markov
Chain Estimation, Approximation, and Aggregation for Average Reward Markov Decision Processes
and Reinforcement Learning, Ladder processes: symmetric functions and semigroups,
Continuous-time Markov Chains and Models: Study via Forward Kolmogorov System, Analysis of
Data Following Finite-State Continuous-Time Markov Chains, Computational applications of poverty
measurement through Markov model for income classes, and more.Other sections cover Estimation
and calibration of continuous time Markov chains, Additive High-Order Markov Chains, The role of
the random-product technique in the theory of Markov chains on a countable state space., On
estimation problems based on type I Longla copulas, and Long time behavior of continuous time
Markov chains. - Provides the latest information on Markov Chains: Theory And Applications - Offers
outstanding and original reviews on a range of Markov Chains research topics - Serves as an
indispensable reference for researchers and students alike

friedberg linear algebra: Studyguide for Linear Algebra by Spence, ISBN
9780130084514 Friedberg & Insel & Spence, Cram101 Textbook Reviews, 2007-08 Never
HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and events
from the textbook are included. Cram101 Just the FACTS101 studyguides give all of the outlines,
highlights, notes, and quizzes for your textbook with optional online comprehensive practice tests.
Only Cram101 is Textbook Specific. Accompanys: 9780130084514 .
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