vertical shear linear algebra

vertical shear linear algebra is a critical concept in both mathematics and engineering, particularly
when analyzing the behavior of structures under load. Understanding how vertical shear forces
interact with linear algebra principles allows engineers and mathematicians to model and solve
complex problems involving forces, displacements, and equilibrium in physical systems. This article
delves into the intricacies of vertical shear and its mathematical representation through linear
algebra, exploring key concepts, applications, and methods used to analyze shear forces. We will
provide a comprehensive overview of vertical shear, the foundational aspects of linear algebra, and
their intersection, along with practical examples and problem-solving techniques.
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Introduction to Vertical Shear

Vertical shear refers to the internal forces that occur within a structural element when it is subjected
to external loads. These forces act perpendicular to the length of the member and cause a shear
deformation. In many engineering applications, understanding vertical shear is essential for ensuring
structural integrity and safety. The shear force diagram and bending moment diagram are two critical
tools used in this analysis, providing visual representations of shear forces and moments along a
beam or structural element.

In the context of linear algebra, vertical shear can be modeled using matrices and vector spaces. This
mathematical framework allows for the representation and manipulation of shear forces in a
systematic way, facilitating more complex analyses and solutions. The intersection of vertical shear
and linear algebra provides a powerful approach to solving structural problems, enabling engineers to
predict how structures will respond under various loading conditions.

Fundamentals of Linear Algebra

Linear algebra is a branch of mathematics that deals with vectors, vector spaces, linear
transformations, and systems of linear equations. It provides essential tools for analyzing



mathematical models in various fields, including physics, engineering, computer science, and
economics. Key concepts in linear algebra include:

Vectors: Objects that have both magnitude and direction, often represented as ordered pairs
or triplets.

e Matrices: Rectangular arrays of numbers that can represent linear transformations and
systems of equations.

* Determinants: Scalar values that provide information about the properties of a matrix, such as
whether it is invertible.

* Eigenvalues and Eigenvectors: Special values associated with a matrix that reveal important
characteristics of linear transformations.

¢ Linear transformations: Functions that take vectors as input and produce vectors as output
while preserving the operations of vector addition and scalar multiplication.

Understanding these fundamental concepts is crucial when applying linear algebra to problems
involving vertical shear, as they form the basis for modeling and solving complex structural equations.

The Role of Linear Algebra in Shear Analysis

Linear algebra plays a vital role in the analysis of vertical shear and the overall behavior of structural
elements. By representing shear forces and moments using matrices and vectors, engineers can
efficiently solve systems of equations that describe the equilibrium conditions of structures. The
following outlines how linear algebra contributes to shear analysis:

» System Representation: Structural elements can be modeled as systems of linear equations,
where each equation represents the balance of forces and moments acting on the element.

e Matrix Formulation: Shear forces and moments can be represented in matrix form, allowing
for the application of various linear algebra techniques to solve for unknowns.

» Use of Eigenvalues: Eigenvalue analysis can help determine stability and vibrational
characteristics of structures, providing insights into how they will respond to dynamic loads.

e Computational Methods: Advanced computational techniques, such as finite element
analysis, rely heavily on linear algebra to approximate solutions to complex shear problems.

e Optimization: Linear programming, a field within linear algebra, can be utilized to optimize
material usage and minimize costs while ensuring safety and structural integrity.

Through these applications, linear algebra provides powerful tools for engineers to design and analyze
structures effectively, particularly when dealing with vertical shear forces.



Applications of Vertical Shear in Engineering

Vertical shear is a fundamental consideration in various engineering disciplines, particularly in civil
and mechanical engineering. Some notable applications include:

* Beam Design: Engineers must calculate shear forces when designing beams to ensure they
can safely carry loads without excessive deformation or failure.

e Bridge Analysis: Vertical shear is critical in the analysis of bridge structures, where
understanding load distribution is essential for safety and reliability.

e Load-bearing Walls: The design and analysis of load-bearing walls require careful
consideration of vertical shear to prevent structural failure.

e Mechanical Components: In mechanical engineering, vertical shear forces impact the design
of components such as shafts and gears, which must withstand various loading conditions.

e Earthquake Engineering: Understanding shear forces is vital in designing structures that can
withstand seismic loads, ensuring they remain stable under dynamic conditions.

These applications illustrate the importance of incorporating vertical shear analysis in engineering
practices to ensure the stability and safety of structures across various contexts.

Example Problems and Solutions

To illustrate the application of vertical shear and linear algebra in problem-solving, consider the
following example:

Example Problem: A simply supported beam of length 10 meters is subjected to a uniform load of 5
kN/m. Calculate the shear force at a distance of 4 meters from the left support.

Solution:

1. Calculate the total load on the beam: Total Load = Load per unit length x Length =5 kN/m X
10 m =50 kN.

2. Determine the reactions at the supports using equilibrium equations:

o Sum of vertical forces = 0: R1 + R2 -50 = 0.

o Taking moments about the left support:
* R2 x 10 =5 x 10 x 5 (moment due to uniform load).

o Solving these equations gives R1 = 25 kN and R2 = 25 kN.



3. Calculate the shear force at 4 meters from the left support:

o Shear Force, V = R1 - (Load per unit length x Distance) = 25- (5 x 4) = 25-20 = 5 kN.

This example demonstrates how linear algebra techniques can be applied to calculate shear forces in
a systematic way, providing engineers with the necessary tools to analyze structural integrity.

Conclusion

Vertical shear linear algebra is an essential area of study that merges the principles of shear force
analysis with the mathematical framework of linear algebra. By understanding how to model and
analyze vertical shear forces through systems of linear equations and matrix representations,
engineers can design safer and more efficient structures. The applications of these concepts span
various engineering fields, emphasizing the importance of integrating mathematical principles into
practical analysis. As engineering challenges become more complex, the role of linear algebra in
vertical shear analysis will continue to grow, underscoring its vital importance in ensuring structural
stability and safety.

Q: What is vertical shear in structural engineering?

A: Vertical shear in structural engineering refers to the internal forces acting perpendicular to the
length of a structural member, typically caused by applied loads. These forces can lead to shear
deformation and are critical for analyzing the safety and stability of structures.

Q: How does linear algebra relate to vertical shear analysis?

A: Linear algebra provides tools for modeling the relationships between forces, displacements, and
moments in structures. By representing shear forces and equilibrium conditions using matrices and
vectors, engineers can efficiently solve complex structural problems.

Q: Why is it important to analyze vertical shear in beams?

A: Analyzing vertical shear in beams is crucial to ensure they can withstand applied loads without
failing. Shear analysis helps identify potential points of weakness and informs design decisions to
enhance safety and performance.

Q: What methods are commonly used to calculate shear
forces in structures?

A: Common methods for calculating shear forces include using shear force diagrams, applying
equilibrium equations, and utilizing matrix methods from linear algebra to solve systems of equations



representing the structure.

Q: Can vertical shear analysis be applied to non-linear
systems?

A: While traditional vertical shear analysis often assumes linear behavior, there are advanced
techniques in structural analysis that can accommodate non-linear systems by incorporating material
properties and geometric changes into the analysis.

Q: What role do eigenvalues play in vertical shear analysis?

A: Eigenvalues help determine the stability and dynamic response of structures to loads. In vertical
shear analysis, they can provide insights into vibrational characteristics and potential modes of failure
under dynamic conditions.

Q: How does vertical shear impact the design of bridges?

A: Vertical shear significantly impacts bridge design, as it affects load distribution and the ability of
the structure to support traffic loads. Engineers must carefully analyze shear forces to ensure the
bridge remains safe and functional under varying loads.

Q: Are there software tools that utilize linear algebra for
shear analysis?

A: Yes, many engineering software tools use linear algebra techniques for shear analysis, particularly
in finite element analysis programs. These tools allow engineers to model complex structures and
solve for shear forces and moments efficiently.

Q: What are some common mistakes made in vertical shear
analysis?

A: Common mistakes include neglecting to account for all loads, incorrectly applying equilibrium
equations, and failing to consider the effects of shear deformation, which can lead to unsafe designs
or inaccurate analyses.

Q: How can engineers ensure accurate shear force
calculations?

A: Engineers can ensure accurate shear force calculations by using systematic approaches, double-
checking calculations, utilizing software tools for complex analyses, and staying updated on best
practices and methodologies in structural engineering.
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vertical shear linear algebra: Linear Algebra Michael L. O'Leary, 2021-05-04 LINEAR
ALGEBRA EXPLORE A COMPREHENSIVE INTRODUCTORY TEXT IN LINEAR ALGEBRA WITH
COMPELLING SUPPLEMENTARY MATERIALS, INCLUDING A COMPANION WEBSITE AND
SOLUTIONS MANUALS Linear Algebra delivers a fulsome exploration of the central concepts in
linear algebra, including multidimensional spaces, linear transformations, matrices, matrix algebra,
determinants, vector spaces, subspaces, linear independence, basis, inner products, and
eigenvectors. While the text provides challenging problems that engage readers in the mathematical
theory of linear algebra, it is written in an accessible and simple-to-grasp fashion appropriate for
junior undergraduate students. An emphasis on logic, set theory, and functions exists throughout the
book, and these topics are introduced early to provide students with a foundation from which to
attack the rest of the material in the text. Linear Algebra includes accompanying material in the
form of a companion website that features solutions manuals for students and instructors. Finally,
the concluding chapter in the book includes discussions of advanced topics like generalized
eigenvectors, Schur’s Lemma, Jordan canonical form, and quadratic forms. Readers will also benefit
from the inclusion of: A thorough introduction to logic and set theory, as well as descriptions of
functions and linear transformations An exploration of Euclidean spaces and linear transformations
between Euclidean spaces, including vectors, vector algebra, orthogonality, the standard matrix,
Gauss-Jordan elimination, inverses, and determinants Discussions of abstract vector spaces,
including subspaces, linear independence, dimension, and change of basis A treatment on defining
geometries on vector spaces, including the Gram-Schmidt process Perfect for undergraduate
students taking their first course in the subject matter, Linear Algebra will also earn a place in the
libraries of researchers in computer science or statistics seeking an accessible and practical
foundation in linear algebra.

vertical shear linear algebra: Linear Algebra for Computational Sciences and
Engineering Ferrante Neri, 2019-07-26 This book presents the main concepts of linear algebra
from the viewpoint of applied scientists such as computer scientists and engineers, without
compromising on mathematical rigor. Based on the idea that computational scientists and engineers
need, in both research and professional life, an understanding of theoretical concepts of
mathematics in order to be able to propose research advances and innovative solutions, every
concept is thoroughly introduced and is accompanied by its informal interpretation. Furthermore,
most of the theorems included are first rigorously proved and then shown in practice by a numerical
example. When appropriate, topics are presented also by means of pseudocodes, thus highlighting
the computer implementation of algebraic theory. It is structured to be accessible to everybody,
from students of pure mathematics who are approaching algebra for the first time to researchers
and graduate students in applied sciences who needa theoretical manual of algebra to successfully
perform their research. Most importantly, this book is designed to be ideal for both theoretical and
practical minds and to offer to both alternative and complementary perspectives to study and
understand linear algebra.

vertical shear 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
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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 About the Author: Dr. J.S. Chahal is a professor of mathematics at Brigham Young
University. He received his Ph.D. from Johns Hopkins University and after spending a couple of
years at the University of Wisconsin as a post doc, he joined Brigham Young University as an
assistant professor and has been there ever since. He specializes and has published a number of
papers about number theory. For hobbies, he likes to travel and hike, the reason he accepted the
position at Brigham Young University

vertical shear linear algebra: Linear Algebra Elliott Ward Cheney, David Ronald Kincaid, 2009
Systems of linear equations -- Vector spaces -- Matrix operations -- Determinants -- Vector subspaces
-- Eigensystems -- Inner-product vector spaces -- Additional topics.

vertical shear linear algebra: Linear Algebra and Its Applications Mr. Rohit Manglik,
2024-07-18 EduGorilla Publication is a trusted name in the education sector, committed to
empowering learners with high-quality study materials and resources. Specializing in competitive
exams and academic support, EduGorilla provides comprehensive and well-structured content
tailored to meet the needs of students across various streams and levels.

vertical shear linear algebra: Introduction to Linear Algebra with Applications Jim DeFranza,
Daniel Gagliardi, 2015-01-23 Over the last few decades, linear algebra has become more relevant
than ever. Applications have increased not only in quantity but also in diversity, with linear systems
being used to solve problems in chemistry, engineering, economics, nutrition, urban planning, and
more. DeFranza and Gagliardi introduce students to the topic in a clear, engaging, and
easy-to-follow manner. Topics are developed fully before moving on to the next through a series of
natural connections. The result is a solid introduction to linear algebra for undergraduates’ first
course.

vertical shear linear algebra: Linear Algebra for Earth Scientists ]J. Douglas Walker, Noah
M. McLean, 2024-04-22 Linear Algebra for Earth Scientists is written for undergraduate and
graduate students in Earth and Environmental sciences. It is intended to give students enough
background in linear algebra to work with systems of equations and data in geology, hydrology,
geophysics, or whatever part of the Earth Sciences they engage with. The book does not presuppose
any extensive prior knowledge of linear algebra. Instead, the book builds students up from a low
base to a working understanding of the sub t that they can apply to their work, using many familiar
examples in the geosciences. Features Suitable for students of Earth and Environmental Sciences
Minimal prerequisites — written in a way that is accessible and engaging for those without a
mathematical background All material presented with examples and applications to the Earth
Sciences

vertical shear linear algebra: Linear Algebra Ward Cheney, David Kincaid, 2012 Ward
Cheney and David Kincaid have developed Linear Algebra: Theory and Applications, Second Edition,
a multi-faceted introductory textbook, which was motivated by their desire for a single text that
meets the various requirements for differing courses within linear algebra. For theoretically-oriented
students, the text guides them as they devise proofs and deal with abstractions by focusing on a
comprehensive blend between theory and applications. For application-oriented science and
engineering students, it contains numerous exercises that help them focus on understanding and
learning not only vector spaces, matrices, and linear transformations, but uses of software tools
available for use in applied linear algebra. Using a flexible design, it is an ideal textbook for
instructors who wish to make their own choice regarding what material to emphasis, and to



accentuate those choices with homework assignments from a large variety of exercises, both in the
text and online.

vertical shear linear algebra: Linear Algebra Eugene A. Herman, 2001 New Interactive
Linear Algebra Maple Modules. Linear Algebra: Modules for Interactive Learning Using Maple 64 is
organized into a collection of twenty-nine extensive (and intensive) modules, which must be used in
conjunction with Maple 6. Each module is divided into an interactive Tutorial followed by a rich and
substantial collection of Problems. Linear Algebra: Modules for Interactive Learning Using Maple
69 has been carefully designed to help students develop their geometric intuition and deepen their
understanding of linear algebra concepts and methods. These modules support both individual work
and interactive collaboration. They can be used as a supplement in a traditional lecture course, or in
a lab-only format. Due to the versatility of the modules, they can be easily adapted to a variety of
curricula, institutions, and styles of teaching. The modules can be used on all the common hardware
platforms Windows® PCs, Macintosh® computers, and Unix workstations.

vertical shear 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.

vertical shear linear algebra: Mechanics of Solids Carl Ross, John Bird, Andrew Little,
2021-11-01 Mechanics of Solids provides an introduction to the behaviour of solid materials under
various loading conditions, focusing upon the fundamental concepts and principles of statics and
stress analysis. As the primary recommended text of the Council of Engineering Institutions for
university undergraduates studying mechanics of solids it is essential reading for mechanical
engineering undergraduates and also students on many civil, structural, aeronautical and other
engineering courses. The mathematics in this book has been kept as straightforward as possible and
worked examples are used to reinforce key concepts. Practical stress and strain scenarios are
covered, including simple stress and strain, torsion, bending, elastic failure and buckling. Many
examples are given of thin-walled structures, beams, struts and composite structures. This third
edition includes new chapters on matrix algebra, linear elastic fracture mechanics, material property
considerations and more on strain energy methods. The companion website
www.routledge.com/cw/bird provides full solutions to all 575 further problems in the text,
multiple-choice tests, a list of essential formulae, resources for adopting course instructors, together
with several practical demonstrations by Professor Ross.

vertical shear linear algebra: Linear Algebra with Mathematica Fred Szabo, 2000-02-14
Linear Algebra: An Introduction With Mathematica uses a matrix-based presentation and covers the
standard topics any mathematician will need to understand linear algebra while using Mathematica.
Development of analytical and computational skills is emphasized, and worked examples provide
step-by-step methods for solving basic problems using Mathematica. The subject's rich pertinence to
problem solving across disciplines is illustrated with applications in engineering, the natural
sciences, computer animation, and statistics. Includes a thematic presentation of linear algebra
Provides a systematic integration of Mathematica Encourages students to appreciate the benefits of
mathematical rigor All exercises can be solved with Mathematica

vertical shear linear algebra: Linear Ray and Wave Optics in Phase Space Amalia Torre,
2005-11-11 Ray, wave and quantum concepts are central to diverse and seemingly incompatible
models of light. Each model particularizes a specific "manifestation" of light, and then corresponds
to adequate physical assumptions and formal approximations, whose domains of applicability are
well-established. Accordingly each model comprises its own set of geometric and dynamic postulates



with the pertinent mathematical means.At a basic level, the book is a complete introduction to the
Wigner optics, which bridges between ray and wave optics, offering the optical phase space as the
ambience and the Wigner function based technique as the mathematical machinery to accommodate
between the two opposite extremes of light representation: the localized ray of geometrical optics
and the unlocalized wave function of wave optics.At a parallel level, the analogies with other
branches of both classical and quantum physics, like classical and quantum mechanics, quantum
optics, signal theory as well as magnetic optics, are evidenced by pertinent comments and/or
rigorous mathematics. So, the Lie algebra and group methods are introduced and explained through
the elementary optical systems within both the ray and wave optics contexts, the former being
related to the symplectic group and the latter to the metaplectic group. In a like manner, the Wigner
function is introduced by following the original issue to individualize a phase space representation of
quantum mechanics, which is mirrored by the issue to individualize a local frequency spectrum
within the signal theory context. The basic analogy with the optics of charged particles inherently
underlying the ray-optics picture in phase space is also evidenced within the wave-optics picture in
the Wigner phase space.- amalgamation of a great deal of contributions having witnessed the phase
space picture of optics over the past 30 years- introduces abstract concepts through concrete
systems- hosts of figures and logical diagrams to favour intuition and to introduce mathematics-
emphasis on the interrelations with quantum optics, signal theory and magnetic optics - feeds a
feeling for genuine issues in higher mathematics and theoretical physics

vertical shear linear algebra: Elementary Differential Equations with Linear Algebra
David L. Powers, 1986

vertical shear linear algebra: Vibration and Shock Handbook Clarence W. de Silva,
2005-06-27 Every so often, a reference book appears that stands apart from all others, destined to
become the definitive work in its field. The Vibration and Shock Handbook is just such a reference.
From its ambitious scope to its impressive list of contributors, this handbook delivers all of the
techniques, tools, instrumentation, and data needed to model, analyze, monitor, modify, and control
vibration, shock, noise, and acoustics. Providing convenient, thorough, up-to-date, and authoritative
coverage, the editor summarizes important and complex concepts and results into “snapshot”
windows to make quick access to this critical information even easier. The Handbook’s nine sections
encompass: fundamentals and analytical techniques; computer techniques, tools, and signal analysis;
shock and vibration methodologies; instrumentation and testing; vibration suppression, damping,
and control; monitoring and diagnosis; seismic vibration and related regulatory issues; system
design, application, and control implementation; and acoustics and noise suppression. The book also
features an extensive glossary and convenient cross-referencing, plus references at the end of each
chapter. Brimming with illustrations, equations, examples, and case studies, the Vibration and Shock
Handbook is the most extensive, practical, and comprehensive reference in the field. It is a
must-have for anyone, beginner or expert, who is serious about investigating and controlling
vibration and acoustics.

vertical shear linear algebra: Exploring University Mathematics with Python Siri
Chongchitnan, 2023-12-01 This book provides a unique tour of university mathematics with the help
of Python. Written in the spirit of mathematical exploration and investigation, the book enables
students to utilise Python to enrich their understanding of mathematics through: Calculation:
performing complex calculations and numerical simulations instantly Visualisation: demonstrating
key theorems with graphs, interactive plots and animations Extension: using numerical findings as
inspiration for making deeper, more general conjectures. This book is for all learners of
mathematics, with the primary audience being mathematics undergraduates who are curious to see
how Python can enhance their understanding of core university material. The topics chosen
represent a mathematical overview of what students typically study in the first and second years at
university, namely analysis, calculus, vector calculus and geometry, differential equations and
dynamical systems, linear algebra, abstract algebra and number theory, probability and statistics. As
such, it can also serve as a preview of university mathematics for high-school students. The



prerequisites for reading the book are a familiarity with standard A-Level mathematics (or
equivalent senior high-school curricula) and a willingness to learn programming. For mathematics
lecturers and teachers, this book is a useful resource on how Python can be seamlessly incorporated
into the mathematics syllabus, assuming only basic knowledge of programming.

vertical shear linear algebra: Mathematical Modelling of Weld Phenomena: No. 5 H. Cerjak,
2024-12-20 Contains the papers presented at the fourth International Seminar Numerical Analysis of
Weldability held in September 1997 at Schloss Seggau near Graz, Austria.

vertical shear linear algebra: Linear Algebra for the 21st Century Anthony Roberts,
2020-10-09 Customarily, much of traditional mathematics curricula was predicated on 'by hand'
calculation. However, ubiquitous computing requires us to refresh what we teach and how it is
taught. This is especially true in the rapidly broadening fields of Data Mining and Artificial
Intelligence, and also in fields such as Bioinformatics, which all require the use of Singular Value
Decomposition (SVD). Indeed, SVD is sometimes called the jewel in the crown of linear algebra.
Linear Algebra for 21st Century Applications adapts linear algebra to best suit modern teaching and
application, and it places the SVD as central to the text early on to empower science and
engineering students to learn and use potent practical and theoretical techniques. No rigour is lost
in this new route as the text demonstrates that most theory is better proved with an SVD. In addition
to this, there is earlier introduction, development, and emphasis on orthogonality that is vital in so
many applied disciplines throughout science, engineering, computing and increasingly within the
social sciences. To assimilate the so-called third arm of science, namely computing, Matlab/Octave
computation is explicitly integrated into developing the mathematical concepts and applications. A
strong graphical emphasis takes advantage of the power of visualisation in the human brain and
examples are included to exhibit modern applications of linear algebra, such as GPS, text mining,
and image processing. Active learning is encouraged with exercises throughout that are aimed to
enhance ectures, quizzes, or 'flipped' teaching.

vertical shear linear algebra: Fourier Transforms Eric W. Hansen, 2014-09-22 Fourier
Transforms: Principles and Applications explains transform methods and their applications to
electrical systems from circuits, antennas, and signal processors—ably guiding readers from vector
space concepts through the Discrete Fourier Transform (DFT), Fourier series, and Fourier transform
to other related transform methods. Featuring chapter end summaries of key results, over two
hundred examples and four hundred homework problems, and a Solutions Manual this book is
perfect for graduate students in signal processing and communications as well as practicing
engineers. Class-tested at Dartmouth Provides the same solid background as classic texts in the
field, but with an emphasis on digital and other contemporary applications to signal and image
processing Modular coverage of material allows for topics to be covered by preference MATLAB files
and Solutions Manual available to instructors Over 300 figures, 200 worked examples, and 432
homework problems

vertical shear linear algebra: Linear Algebra with Applications Jeanne Agnew, Robert C.
Knapp, 1983
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