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WHY GILBERT
STRANG’S
INTRODUCTION TO
LINEAR ALGEBRA
REMAINS A GOLD
STANDARD

For students,
professionals, and
self-learners alike,
finding the right entry
point into the subject
of linear algebra can
be a daunting task. The
field is foundational to
machine learning, data
science, engineering,

physics, and
economics. Among the
many textbooks

available, one title

consistently rises to
the top: Strang
Introduction to
Linear Algebra.
Written by MIT
professor Gilbert
Strang, this book has
shaped generations of
learners. In this article,
we explore what
makes this text unique,
how it compares to
other resources, and
why it remains an
essential companion
for anyone seeking a
deep yet accessible
understanding of linear
algebra.
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explain complex
concepts—such as
eigenvalues, singular
value decomposition,
and vector spaces—in
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Gilbert Strang is not
merely an author; he is
a celebrated educator
who has taught linear
algebra at MIT for
decades. His teaching
philosophy emphasizes
intuition over rote
memorization, and his
textbook reflects that
approach. The Strang
Introduction to Linear
Algebra is the printed
companion to his
legendary MIT
OpenCourseWare
lectures, which have
been viewed by
millions worldwide.
Strang’s ability to

STRANG
INTRODUCTION TO
LINEAR ALGEBRA
STAND OUT?

Many textbooks cover
the same topics, but
Strang’s book
differentiates itself in
several critical ways.

1.
Emphasis
on
Intuition
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Before
Proof

Strang begins each
chapter with concrete
examples and
geometric

interpretations. Instead
of diving immediately

into abstract
definitions, he lets
readers build an
intuitive feel for
matrices, linear
transformations, and
subspaces. For

instance, the concept
of the column space is
introduced through the
simple question: “What
vectors can be written
as a combination of the
columns of a matrix?”
This approach lowers
the barrier for
beginners while still
satisfying the rigor
needed by advanced
students.

2. A
Focus on
Applicatio
ns

The book is packed
with real-world
problems drawn from
engineering, computer
graphics, economics,
and data science.
You'll find sections on
Markov matrices, least
squares, Fourier series,
and even an
introduction to the
Google PageRank
algorithm. By showing
why linear algebra
matters, Strang keeps
readers motivated and
demonstrates the
power of the subject.



3. The

linear systems, and the
geometry of linear
transformations. This

Ce ntratﬁematic unity is one of

the book’s greatest

RO | e O-Frengths.
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Strang famously
champions the “big
picture” of linear
algebra: the four
fundamental

subspaces (column
space, nullspace, row
space, left nullspace).
He returns to these
subspaces again and
again, showing how
they connect to the
rank, the solvability of

Complexi
ty

Strang uses consistent
notation throughout,
which reduces
confusion. The problem
sets are carefully
scaffolded—beginning
with straightforward
computational

exercises and
progressing to
challenging theoretical
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questions. Solutions for
many problems are
available online,
making the text ideal
for self-study.

STRUCTURE AND
CONTENT OF THE
BOOK

The current edition
(the sixth edition was
published in 2023) is
organized to flow
naturally from
fundamental ideas to
advanced topics. Below
is an overview of the
main sections.

e Chapter 1 -
Introduction to
Vectors: Vectors
in two and three
dimensions, dot
products, and
the geometry of
linear
combinations.

e Chapter 2 -
Solving Linear
Equations:
Gaussian

elimination,
matrix
factorizations (LU
decomposition),
and the structure
of the solution
set.

Chapter 3 -
Vector Spaces
and Subspaces:
The four
fundamental
subspaces, linear
independence,
basis, and
dimension.
Chapter 4 -
Orthogonality:
Orthogonal
vectors and
subspaces,
Gram-Schmidt,
least squares,
and projections.
Chapter 5 -
Determinants:
Properties of
determinants,
Cramer’s rule,
and volume
interpretation.

e Chapter 6 -



Eigenvalues
and
Eigenvectors:
Diagonalization,
difference
equations,
Markov matrices,
and symmetric
matrices.
Chapter 7 -
Singular Value
Decomposition
(SVD): The SVD
and its
applications in
data
compression and
principal
component
analysis.
Chapter 8 -
Linear
Transformation
s: Change of
basis, the matrix
of a linear
transformation,
and applications
in graphics.
Chapter 9 -
Complex
Vectors and

Matrices:
Hermitian and
unitary matrices,
the fast Fourier
transform.

e Chapter 10 -
Applications:
Graphs and
networks, linear
programming,
and numerical
linear algebra.

WHO SHOULD USE
THIS TEXTBOOK?

The Strang
Introduction to
Linear Algebra is
designed primarily for
undergraduate
students taking a first
course in linear
algebra. However, its
audience is much
broader:

e Self-learners:
The clear
narrative and
ample examples
make it highly
accessible to
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COMPARB@th a
decent grasp of
high-school
algebra.

e Data scientists
and machine
learning
practitioners:
The emphasis on
the SVD,
eigenvalues, and
least squares
directly supports
modern analytics
workflows.

e Engineers and
physicists:
Applications in
differential
equations,
networks, and
optimization are
covered.

* Teachers: The
problem sets and
lecture notes are
a rich resource
for designing
courses.

HOW DOES IT

OTHER LINEAR
ALGEBRA
CLASSICS?

It is wuseful to
contextualize Strang’s
book against other
well-known texts.

Textbook Approach Strengths
Excellent for
Strang - beginners,
Introduction Intuitive, strong
to Linear application-driven geometric
Algebra insight, MIT
lecture support
Linear Good for
ﬁlsgebra and Balanced, ;gi?izg:at
Applications computational theory and
(Lay) practice

Rigorous,
avoids
determinants
early; best for
math majors

Graduate
level;
comprehensive
but not for
beginners

Strang’s book occupies
a sweet spot: it is
rigorous enough for a
proper STEM education
but remains
approachable for
learners who are not
mathematics
specialists.

TIPS FOR GETTING
THE MOST OUT OF

Linear

Theoretical
Algebra Done !
Right (Axler) proof-focused

Matrix

Analysis
(Horn &
Johnson)

Advanced,
reference




THE BOOK

Reading a textbook is
an active process. Here
are practical
suggestions to
maximize your
understanding using
the Strang
Introduction to
Linear Algebra.

1. Watch the
complementary
MIT lectures.
Strang’s video
lectures (freely
available on MIT
OpenCourseWare
and YouTube)
follow the book
closely. Seeing
him draw and
explain concepts
brings the text to
life.

2. Work through
the problems.
Do as many
odd-numbered
problems as
possible;
solutions are

available. Pay
special attention
to the “challenge
problems” at the
end of each
section.

. Visualize with

software. Use
tools like
MATLAB, Python
(NumPy), or the
online linear
algebra
visualizer to
experiment with
matrix
operations and
subspaces.

. Keep a

“subspace
map.” Draw
diagrams of the
four fundamental
subspaces for
simple
matrices—this
builds geometric
intuition that will
pay off later.

. Revisit after

learning
applications.
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After studying a
topic like least
squares or PCA,
go back and
re-read the
corresponding
sections in the
book; you will
gain deeper
insight.

COMMON
MISCONCEPTIONS
ADDRESSED

Many students worry
that their calculus
background is
insufficient for linear
algebra. Strang’s text
assumes only basic
algebra and some
familiarity with vectors
from physics or
pre-calculus—no

calculus is required
until later chapters on
differential equations.
Another misconception
is that linear algebra is
purely abstract.
Strang’s book
demolishes that idea

by constantly
connecting theory to
real data and
numerical
computation.

WHY THIS BOOK
MATTERS IN THE
AGE OF Al AND
DATA SCIENCE

Linear algebra is the
language of modern
computing. From the
neural networks that
power deep learning to
the matrix
factorizations behind
recommendation
systems, a solid grasp
of the subject is
indispensable. The
Strang Introduction
to Linear Algebra
provides exactly that
foundation. Its
treatment of the

singular value
decomposition, for
instance, is both
intuitive and

thorough—directly
applicable to



dimensionality

reduction and noise
filtering. By mastering
this book, learners are
not just checking a
course requirement;
they are equipping
themselves with tools
used daily by data

scientists and
engineers.
CONCLUSION
Gilbert Strang’s

Introduction to Linear
Algebra is far more
than a textbook—it is a
gateway to thinking
mathematically about
the world. Its clear
explanations,

consistent emphasis on

10

the “big picture,” and
wealth of applications
make it an ideal
resource for beginners
and a valuable
reference for seasoned
practitioners. Whether
you are studying on
your own, preparing for
a career in technology,
or teaching a course,
the Strang
Introduction to
Linear Algebra
remains one of the
most  effective and
inspiring guides to the
subject ever written.
Dive in, work through
the examples, and you
will not only learn
linear algebra—you will
learn to love it.
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