linear algebra for dummies

linear algebra for dummies is a comprehensive guide designed to simplify the concepts
and applications of linear algebra for beginners. This article delves into the fundamental
aspects of linear algebra, including definitions, key concepts such as vectors and matrices,
and practical applications in various fields. Whether you are a student preparing for exams
or a professional seeking to enhance your analytical skills, this guide will equip you with the
essential knowledge needed to understand linear algebra. We'll explore topics like matrix
operations, systems of equations, and eigenvalues. The following sections will provide a
structured approach to mastering linear algebra, making it accessible and engaging for
everyone.
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Introduction to Linear Algebra

Linear algebra is a branch of mathematics that deals with vectors, matrices, and linear
transformations. It provides the framework for solving systems of linear equations and for
performing various operations in a multidimensional space. Understanding linear algebra is
crucial for fields such as engineering, physics, computer science, economics, and statistics.
This section will lay the groundwork for further exploration of its key concepts and
applications.

What is Linear Algebra?

Linear algebra focuses on the study of linear equations, functions, and their representations
through matrices and vector spaces. It allows for the analysis of linear relationships among
variables, making it essential in modeling real-world phenomena. Linear algebra is not just
theoretical; it has practical implications in data science, machine learning, and optimization
problems.



History and Development

The history of linear algebra can be traced back to ancient civilizations, where early
mathematicians explored geometric relationships. The systematic study began in the 19th
century with the work of mathematicians like Augustin-Louis Cauchy and Karl Friedrich
Gauss. Today, linear algebra is a fundamental component of advanced mathematics and its
applications.

Key Concepts in Linear Algebra

Understanding the core concepts of linear algebra is essential for grasping its applications.
This section will cover the basic elements such as vectors, matrices, and their operations.

Vectors

A vector is a quantity defined by both magnitude and direction. In linear algebra, vectors
can be represented as an ordered list of numbers, which correspond to coordinates in a
multidimensional space. Vectors can be added together and multiplied by scalars, providing
a variety of useful properties.

Matrices

A matrix is a rectangular array of numbers arranged in rows and columns. Matrices are
used to represent and solve systems of linear equations. Operations such as addition,
subtraction, and multiplication can be performed on matrices, making them versatile tools
in linear algebra.

Matrix Operations

Matrix operations are foundational in linear algebra and involve various techniques for
manipulating matrices to achieve desired outcomes. This section will discuss the primary
operations and their significance.

Matrix Addition and Subtraction

Matrix addition and subtraction involve combining two matrices of the same dimensions by
adding or subtracting their corresponding elements. The result is a new matrix of the same
size. This operation is straightforward but essential for more complex calculations.

Matrix Multiplication

Matrix multiplication is more complex than addition and subtraction. It involves taking the
dot product of rows and columns from two matrices. The resulting matrix's dimensions



depend on the dimensions of the original matrices. Understanding this operation is crucial
for solving systems of equations and other applications.

Determinants and Inverses

The determinant is a scalar value that can be computed from a square matrix. It provides
important information about the matrix, such as whether it is invertible. The inverse of a
matrix, if it exists, is a matrix that, when multiplied by the original matrix, yields the
identity matrix. These concepts are vital in linear algebra, particularly in solving linear
systems.

Vectors and Their Properties

Vectors are central to linear algebra, and understanding their properties allows for deeper
insights into their applications. This section will explore the characteristics and operations
related to vectors.

Vector Addition and Scalar Multiplication

Vector addition involves combining two vectors by adding their corresponding components.
Scalar multiplication involves multiplying a vector by a number (scalar), affecting its
magnitude while maintaining its direction. These operations are fundamental in
understanding vector spaces.

Dot Product and Cross Product

The dot product of two vectors results in a scalar and measures the cosine of the angle
between them, providing insights into their directionality. The cross product, on the other
hand, yields a vector that is perpendicular to the plane formed by the two original vectors,
which is essential in three-dimensional space applications.

Systems of Linear Equations

Systems of linear equations are collections of two or more linear equations that share
common variables. Solving these systems is a primary application of linear algebra.

Methods for Solving Systems

There are several methods to solve systems of linear equations, including:

e Graphical Method: Plotting equations on a graph to find intersection points.

e Substitution Method: Solving one equation for a variable and substituting it into



another.
e Elimination Method: Adding or subtracting equations to eliminate a variable.

¢ Matrix Method: Using matrices and row operations to find solutions.

Each method has its applicability based on the complexity and nature of the system being
solved.

Applications of Linear Algebra

Linear algebra has numerous applications across various fields, enhancing our ability to
model and solve complex problems. This section will highlight some key areas where linear
algebra plays a crucial role.

Data Science and Machine Learning

In data science and machine learning, linear algebra is used for algorithms involving large
datasets. Techniques such as Principal Component Analysis (PCA) and Singular Value
Decomposition (SVD) rely heavily on matrix operations to extract meaningful patterns from
data.

Engineering and Physics

Linear algebra is fundamental in engineering and physics, particularly in systems modeling,
control theory, and quantum mechanics. It helps in analyzing forces, velocities, and other
vector quantities in physical systems, allowing engineers and scientists to predict outcomes
accurately.

Economics and Finance

In economics, linear algebra is applied in optimization problems, such as maximizing profit
or minimizing costs. It also plays a role in input-output models, which analyze the
relationships between different sectors of the economy.

Conclusion

Linear algebra is a vital mathematical discipline that underpins many scientific and
practical applications. By understanding the key concepts such as vectors and matrices,
and mastering operations like addition, multiplication, and solving systems of equations,
individuals can apply these skills in various fields. As you delve deeper into linear algebra,
you will find its principles not only fascinating but also incredibly useful in solving real-world
problems.



Q: What is linear algebra?

A: Linear algebra is a branch of mathematics that deals with vectors, matrices, and linear
transformations, focusing on solving systems of linear equations and analyzing linear
relationships among variables.

Q: Why is linear algebra important?

A: Linear algebra is essential for various fields, including engineering, physics, computer
science, and economics, as it provides tools for modeling, analyzing, and solving complex
problems involving multiple variables.

Q: How are matrices used in linear algebra?

A: Matrices are used in linear algebra to represent and solve systems of linear equations,
perform transformations, and conduct operations such as addition, subtraction, and
multiplication, which are crucial in various applications.

Q: What are eigenvalues and eigenvectors?

A: Eigenvalues and eigenvectors are properties of a square matrix that provide insight into
its behavior under linear transformations. An eigenvector is a vector that does not change
direction during the transformation, while the eigenvalue indicates how much the
eigenvector is stretched or compressed.

Q: Can linear algebra be self-taught?

A: Yes, linear algebra can be self-taught through various resources, including textbooks,
online courses, and educational videos. Engaging with practice problems and applications
can enhance understanding and retention of concepts.

Q: What is the difference between a vector and a
matrix?

A: A vector is a one-dimensional array of numbers representing magnitude and direction,
while a matrix is a two-dimensional array of numbers organized in rows and columns, used
to represent and manipulate linear transformations and systems of equations.

Q: How can linear algebra be applied in machine
learning?

A: Linear algebra is fundamental in machine learning for tasks such as data transformation,
dimensionality reduction, and optimization of algorithms, enabling the analysis of large



datasets and the development of predictive models.

Q: What are some common applications of linear
algebra in real life?

A: Common applications of linear algebra include computer graphics, optimization problems
in economics, structural analysis in engineering, and statistical modeling in data science.

Q: Is linear algebra difficult to learn?

A: The difficulty of learning linear algebra varies by individual, but with practice and a solid
understanding of the foundational concepts, many find it manageable. Engaging with
practical applications can also make learning more intuitive.

Q: What resources are recommended for learning linear
algebra?

A: Recommended resources for learning linear algebra include textbooks such as "Linear
Algebra and Its Applications" by David C. Lay, online courses offered on platforms like
Coursera and edX, and educational videos available on YouTube.
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linear algebra for dummies: Linear Algebra For Dummies Mary Jane Sterling, 2009-07-07
Learn to: Solve linear algebra equations in several ways Put data in order with matrices Determine
values with determinants Work with eigenvalues and eigenvectors Your hands-on guide to real-world
applications of linear algebra Does linear algebra leave you feeling lost? No worries this
easy-to-follow guide explains the how and the why of solving linear algebra problems in plain
English. From matrices to vector spaces to linear transformations, you'll understand the key
concepts and see how they relate to everything from genetics to nutrition to spotted owl extinction.
Line up the basics discover several different approaches to organizing numbers and equations, and
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linear algebra for dummies: Algebra I Workbook For Dummies Mary Jane Sterling,
2011-07-08 From signed numbers to story problems — calculate equations with ease Practice is the
key to improving your algebra skills, and that's what this workbook is all about. This hands-on guide
focuses on helping you solve the many types of algebra problems you'll encounter in a focused,
step-by-step manner. With just enough refresher explanations before each set of problems, this
workbook shows you how to work with fractions, exponents, factoring, linear and quadratic
equations, inequalities, graphs, and more! 100s of problems! Hundreds of practice exercises and
helpful explanations Explanations mirror teaching methods and classroom protocols Focused,
modular content presented in step-by-step lessons Practice on hundreds of Algebra I problems
Review key concepts and formulas Get complete answer explanations for all problems

linear algebra for dummies: Algebra II For Dummies Mary Jane Sterling, 2012-06-27 Besides
being an important area of math for everyday use, algebra is a passport to studying subjects like
calculus, trigonometry, number theory, and geometry, just to name a few. To understand algebra is
to possess the power to grow your skills and knowledge so you can ace your courses and possibly
pursue further study in math. Algebra II For Dummies is the fun and easy way to get a handle on this
subject and solve even the trickiest algebra problems. This friendly guide shows you how to get up to
speed on exponential functions, laws of logarithms, conic sections, matrices, and other advanced
algebra concepts. In no time you’ll have the tools you need to: Interpret quadratic functions Find the
roots of a polynomial Reason with rational functions Expose exponential and logarithmic functions
Cut up conic sections Solve linear and non linear systems of equations Equate inequalities Simplifyy
complex numbers Make moves with matrices Sort out sequences and sets This straightforward guide
offers plenty of multiplication tricks that only math teachers know. It also profiles special types of
numbers, making it easy for you to categorize them and solve any problems without breaking a
sweat. When it comes to understanding and working out algebraic equations, Algebra II For
Dummies is all you need to succeed!

linear algebra for dummies: Linear Algebra for Beginners: Open Doors to Great Careers
Richard Han, 2018-10-16 From machine learning and data science to engineering and finance, linear
algebra is an important prerequisite for the careers of today and of the future. There aren't many
resources out there that give simple detailed examples and that walk you through the topics step by
step. Many resources out there are either too dry or too difficult. This book aims to teach linear
algebra step-by-step with examples that are simple but concrete.

linear algebra for dummies: Galois Theory for Beginners: A Historical Perspective,
Second Edition Jorg Bewersdorff, 2021-07-15 Galois theory is the culmination of a centuries-long
search for a solution to the classical problem of solving algebraic equations by radicals. In this book,
Bewersdorff follows the historical development of the theory, emphasizing concrete examples along
the way. As a result, many mathematical abstractions are now seen as the natural consequence of
particular investigations. Few prerequisites are needed beyond general college mathematics, since
the necessary ideas and properties of groups and fields are provided as needed. Results in Galois
theory are formulated first in a concrete, elementary way, then in the modern form. Each chapter
begins with a simple question that gives the reader an idea of the nature and difficulty of what lies
ahead. The applications of the theory to geometric constructions, including the ancient problems of
squaring the circle, duplicating the cube, and trisecting the angle, and the construction of regular n
n-gons are also presented. This new edition contains an additional chapter as well as twenty
facsimiles of milestones of classical algebra. It is suitable for undergraduates and graduate students,
as well as teachers and mathematicians seeking a historical and stimulating perspective on the field.

linear algebra for dummies: Algebraic Number Theory for Beginners John Stillwell,
2022-08-11 A concise and well-motivated introduction to algebraic number theory, following the



evolution of unique prime factorization through history.

linear algebra for dummies: Algebraic Geometry for Beginners C. Musili, 2001-03-15

linear algebra for dummies: Deep Learning With Python Illustrated Guide For
Beginners & Intermediates William Sullivan, 2018-10-24 Deep Learning With Python Illustrated
Guide For Beginners And Intermediates Learn By Doing Approach Includes Keras with Tensorflow
Backend Deep learning originates from a broader family of machine learning, including supervised
and unsupervised learning The python programming language is one of the most popular languages
for programmers in the 21st century. This programming language has been a fundamental
cornerstone in a lot of technology we use today. -Things we take for granted on a daily basis.
Developing both desktop and web applications, and more interestingly enough has been used to
accomplish many artificial intelligence feats. The world is constantly changing and evolving and it
appears machine learning could be the way of the future! As we speak technology on a massive scale
is being developed to replace mundane and repetitive tasks humans interface with everyday through
the use of deep learning. Ultimately, this means less human errors and a more efficient ways of
operating for many corporations. You can potentially become the next big start-up! Develop
software, web development tools and many more online ventures! Companies That Use Python
Currently Google Facebook Dropbox Yahoo IBM Mozilla Quora Why Programmers Choose To Use
Python? Readable & Maintainable Code Dynamic Type System Compatible with Major Platforms and
Systems Robust Standard Library Simplifies Complex Software Development Test Driven
Development Highly Sought After Skill-Set For Employers Invest in your knowledge base by buying
your copy right now. The greatest investment you can make is an investment in yourself! Python will
pave the road of technological advancements and very much so shape the world we live in. Become
apart of this global progression towards advanced technology through the use of deep learning.
What You'll Learn What is deep learning Theory of Artificial Neural Network Artificial Neural
Network with Keras Image Classification with Convolutional Neural Network Environment Setup
Natural Language Processing Evaluating and Tuning the ANN Sequence Modeling And, much, much
more! By the end of this book you will have grasped the fundamentals of python programming &
deep learning! There is also illustrations to go along to help you understand and retain the info on a
much more profound level. Picture diagrams have scientifically proven to accelerate the learning
process by over 120%! Buy Your Copy Right Now!

linear algebra for dummies: Optimization: A Comprehensive Guide for Beginners Pasquale De
Marco, 2025-03-18 This book is a comprehensive guide to optimization, covering both the theoretical
foundations and practical applications of optimization techniques. It is written for students,
researchers, and practitioners who want to learn about optimization and how to use it to solve
real-world problems. The book begins with an introduction to the basic concepts of optimization,
including the definition of an optimization problem, the different types of optimization problems, and
the various optimization techniques that can be used to solve them. The book then moves on to
discuss linear programming, which is a widely used technique for solving problems with linear
objective functions and constraints. The book also covers nonlinear programming, integer
programming, and dynamic programming, which are more advanced optimization techniques that
can be used to solve more complex problems. In addition to these basic techniques, the book also
discusses more advanced topics such as stochastic optimization, multi-objective optimization, and
optimization in machine learning and finance. The book also includes a chapter on how to choose the
right optimization technique for a particular problem. This book is a valuable resource for anyone
who wants to learn about optimization. It is written in a clear and concise style, and it includes
numerous examples and exercises to help readers understand the concepts and techniques
discussed in the book. Whether you are a student, researcher, or practitioner, this book will provide
you with the knowledge and skills you need to solve optimization problems and make better
decisions. If you like this book, write a review!

linear algebra for dummies: Algebra II Essentials For Dummies Mary Jane Sterling,
2019-04-15 Algebra II Essentials For Dummies (9781119590873) was previously published as



Algebra II Essentials For Dummies (9780470618400). While this version features a new Dummies
cover and design, the content is the same as the prior release and should not be considered a new or
updated product. Passing grades in two years of algebra courses are required for high school
graduation. Algebra II Essentials For Dummies covers key ideas from typical second-year Algebra
coursework to help students get up to speed. Free of ramp-up material, Algebra II Essentials For
Dummies sticks to the point, with content focused on key topics only. It provides discrete
explanations of critical concepts taught in a typical Algebra II course, from polynomials, conics, and
systems of equations to rational, exponential, and logarithmic functions. This guide is also a perfect
reference for parents who need to review critical algebra concepts as they help students with
homework assignments, as well as for adult learners headed back into the classroom who just need a
refresher of the core concepts. The Essentials For Dummies Series Dummies is proud to present our
new series, The Essentials For Dummies. Now students who are prepping for exams, preparing to
study new material, or who just need a refresher can have a concise, easy-to-understand review
guide that covers an entire course by concentrating solely on the most important concepts. From
algebra and chemistry to grammar and Spanish, our expert authors focus on the skills students most
need to succeed in a subject.

linear algebra for dummies: Project Python: An Interactive Introduction to
Programming for Beginners Deborah Watkins, 2025-04-03 Are you ready to unlock the world of
coding and bring your ideas to life? This book is your guide to the exciting realm of programming
with Python, a language known for its simplicity and versatility. Even if you've never written a line of
code before, this book will equip you with the skills and knowledge to become a confident Python
programmer. Project Python offers a fresh and engaging approach to learning. Through interactive
exercises, real-world projects, and clear explanations, you'll master the fundamentals of Python
programming. We'll start with the basics, guiding you through installing Python and setting up your
coding environment. You'll then explore data types, variables, operators, and control flow, building a
solid foundation for more complex concepts. This book is designed specifically for beginners who are
eager to learn Python but may be intimidated by technical jargon. The clear and concise language,
combined with practical examples, makes learning enjoyable and accessible. By the end of this
journey, you'll be able to write your own programs, solve problems using code, and confidently
explore the vast possibilities of Python in fields like data science, web development, and automation.
Ready to take the first step?

linear algebra for dummies: First Step To Quantum Computing: A Practical Guide For
Beginners Javad Shabani, Eva Gurra, 2024-10-29 Quantum information is a young and evolving
field. This compendium introduces quantum information in a comprehensive self-contained guide
without assuming a wealth of knowledge prior to reading.The volume highlights intuition on
counterintuitive topics such as quantum mechanics, basic mathematical tools and calculations
involving linear algebra, and applies these concepts to quantum information with guided problems
and coding exercises.This applied guide largely benefits mid-level undergraduates and perhaps
motivated high schoolers.

linear algebra for dummies: Cartan for Beginners Thomas A. Ivey, Joseph M. Landsberg,
2016-12-15 Two central aspects of Cartan's approach to differential geometry are the theory of
exterior differential systems (EDS) and the method of moving frames. This book presents thorough
and modern treatments of both subjects, including their applications to both classic and
contemporary problems in geometry. It begins with the classical differential geometry of surfaces
and basic Riemannian geometry in the language of moving frames, along with an elementary
introduction to exterior differential systems. Key concepts are developed incrementally, with
motivating examples leading to definitions, theorems, and proofs. Once the basics of the methods
are established, the authors develop applications and advanced topics. One notable application is to
complex algebraic geometry, where they expand and update important results from projective
differential geometry. As well, the book features an introduction to G-structures and a treatment of
the theory of connections. The techniques of EDS are also applied to obtain explicit solutions of



PDEs via Darboux's method, the method of characteristics, and Cartan's method of equivalence. This
text is suitable for a one-year graduate course in differential geometry, and parts of it can be used
for a one-semester course. It has numerous exercises and examples throughout. It will also be useful
to experts in areas such as geometry of PDE systems and complex algebraic geometry who want to
learn how moving frames and exterior differential systems apply to their fields. The second edition
features three new chapters: on Riemannian geometry, emphasizing the use of representation
theory; on the latest developments in the study of Darboux-integrable systems; and on conformal
geometry, written in a manner to introduce readers to the related parabolic geometry perspective.

linear algebra for dummies: MATLAB for Beginners: A Fundamental Approach Dr. Bibhu
Prasad Ganthia, Dr. Praveen B.M., MATLAB, which stands for MATrix LABoratory, is a
state-of-the-art mathematical software package, which is used extensively in both academia and
industry. It is an interactive program for numerical computation and data visualization, which along
with its programming capabilities provides a very useful tool for almost all areas of science and
engineering. Unlike other mathematical packages, such as MAPLE or MATHEMATICA, MATLAB
cannot perform symbolic manipulations without the use of additional Toolboxes. It remains however,
one of the leading software packages for numerical computation. The purpose of this tutorial is to
familiarize the beginner to MATLAB, by introducing the basic features and commands of the
program. It is in no way a complete reference and the reader is encouraged to further enhance his
or her knowledge of MATLAB by reading some of the suggested references at the end of this guide.

linear algebra for dummies: Cartan for Beginners Thomas Andrew Ivey, ]J. M. Landsberg,
2003 This book is an introduction to Cartan's approach to differential geometry. Two central
methods in Cartan's geometry are the theory of exterior differential systems and the method of
moving frames. This book presents thorough and modern treatments of both subjects, including
their applications to both classic and contemporary problems. It begins with the classical geometry
of surfaces and basic Riemannian geometry in the language of moving frames, along with an
elementary introduction to exterior differential systems. Key concepts are developed incrementally
with motivating examples leading to definitions, theorems, and proofs. Once the basics of the
methods are established, the authors develop applications and advanced topics.One notable
application is to complex algebraic geometry, where they expand and update important results from
projective differential geometry. The book features an introduction to $G$-structures and a
treatment of the theory of connections. The Cartan machinery is also applied to obtain explicit
solutions of PDEs via Darboux's method, the method of characteristics, and Cartan's method of
equivalence. This text is suitable for a one-year graduate course in differential geometry, and parts
of it can be used for a one-semester course. It has numerous exercises and examples throughout. It
will also be useful to experts in areas such as PDEs and algebraic geometry who want to learn how
moving frames and exterior differential systems apply to their fields.

linear algebra for dummies: Galois Theory for Beginners Jorg Bewersdorff, 2006 Galois theory
is the culmination of a centuries-long search for a solution to the classical problem of solving
algebraic equations by radicals. This book follows the historical development of the theory,
emphasizing concrete examples along the way. It is suitable for undergraduates and beginning
graduate students.

linear algebra for dummies: Maths for Chemistry Paul Monk, Lindsey J. Munro, 2010-04-29
Maths for Chemistry recognizes the challenges faced by many students in equipping themselves with
the maths skills needed to gain a full understanding of chemistry, offering a carefully-structured and
steadily-paced introduction to the essential mathematical concepts all chemistry students should
master.

linear algebra for dummies: Predictive Analytics for Mechanical Engineering: A
Beginners Guide Parikshit N. Mahalle, Pravin P. Hujare, Gitanjali Rahul Shinde, 2023-08-16 This
book focus on key component required for building predictive maintenance model. The current trend
of Maintenance 4.0 leans towards the preventive mechanism enabled by predictive approach and
condition-based smart maintenance. The intelligent decision support, earlier detection of spare part




failure, fatigue detection is the main slices of intelligent and predictive maintenance system (PMS)
leading towards Maintenance 4.0 This book presents prominent use cases of mechanical engineering
using PMS along with the benefits. Basic understanding of data preparation is required for
development of any Al application; in view of this, the types of the data and data preparation
processes, and tools are also presented in this book.

linear algebra for dummies: A Finite Element Primer for Beginners Tarek 1. Zohdi,
2017-12-30 The purpose of this primer is to provide the basics of the Finite Element Method,
primarily illustrated through a classical model problem, linearized elasticity. The topics covered are:
* Weighted residual methods and Galerkin approximations, * A model problem for one-dimensional
linear elastostatics, * Weak formulations in one dimension, * Minimum principles in one dimension,
* Error estimation in one dimension, ¢ Construction of Finite Element basis functions in one
dimension, * Gaussian Quadrature, ¢ Iterative solvers and element by element data structures, * A
model problem for three-dimensional linear elastostatics, * Weak formulations in three dimensions, ¢
Basic rules for element construction in three-dimensions, * Assembly of the system and solution
schemes, ¢ An introduction to time-dependent problems and ¢ An introduction to rapid computation
based on domain decomposition and basic parallel processing. The approach is to introduce the
basic concepts first in one-dimension, then move on to three-dimensions. A relatively informal style
is adopted. This primer is intended to be a “starting point”, which can be later augmented by the
large array of rigorous, detailed, books in the area of Finite Element analysis. In addition to overall
improvements to the first edition, this second edition also adds several carefully selected in-class
exam problems from exams given over the last 15 years at UC Berkeley, as well as a large number of
take-home computer projects. These problems and projects are designed to be aligned to the theory
provided in the main text of this primer.

linear algebra for dummies: Matlab for Beginners Peter Kattan, 2022-02-19 This book is
written for people who wish to learn MATLAB for the first time. The book is really designed for
beginners and students. In addition, the book is suitable for students and researchers in various
disciplines ranging from engineers and scientists to biologists and environmental scientists. One of
the objectives of writing this book is to introduce MATLAB and its powerful and simple
computational abilities to students in high schools. The material presented is very easy and simple to
understand - written in a gentle manner. The topics covered in the book include arithmetic
operations, variables, mathematical functions, complex numbers, vectors, matrices, programming,
graphs, solving equations, and an introduction to calculus. In addition, the MATLAB Symbolic Math
Toolbox is emphasized in this book. There are also over 230 exercises at the ends of chapters for
students to practice. Detailed solutions to all the exercises are provided in the second half of the
book.
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