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INTRODUCTION TO
LINEAR ALGEBRA
BY GILBERT
STRANG: A
TIMELESS GUIDE
TO A
FOUNDATIONAL
SUBJECT

For students venturing
i n t o  t h e  w o r l d  o f
m a t h e m a t i c s ,
engineering,  computer
science,  data  science,
a n d  t h e  p h y s i c a l
sciences,  few subjects
are  as  universal ly
essential  as  l inear

a l geb ra .  I t  i s  t he
language  of  vectors,
m a t r i c e s ,  a n d
t r a n s f o r m a t i o n s ,
forming the bedrock of
count less  modern
technologies,  from
machine  learn ing
algorithms to computer
graphics and quantum
mechanics. Amidst the
m a n y  t e x t b o o k s
ava i l ab l e  on  th i s
subject,  one  name
consistently  rises  to
the top: Gilbert Strang.
H i s  t e x t b o o k ,
In t roduct ion  to
Linear  Algebra  by
Gilbert  Strang,  has
become  a  seminal
resource,  guid ing
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millions  of  learners
through  the  elegant
a n d  p o w e r f u l
landscape  of  linear
algebra.  This  article
p r o v i d e s  a
c o m p r e h e n s i v e
overview of this classic
text, exploring why it is
so  highly  regarded,
what  it  covers,  and
how it can be used to
b u i l d  a  d e e p  a n d
lasting  understanding
of  the  subject.
Whether  you  are  a
university  student
encounter ing  the
subject  for  the  first
time,  a  professional
looking to refresh your
f o u n d a t i o n a l
knowledge,  or  a  self-
learner embarking on a
journey  in to  data
science, understanding
the value of this book
is  a  critical  first  step.
Let us delve into what
m a k e s  t h e
In t roduct ion  to
Linear  Algebra  by

Gilbert  Strang  not
just a textbook, but a
cherished  companion
for  so  many  in  the
field.

WHO IS GILBERT
STRANG? THE
MIND BEHIND THE
MASTERPIECE

Before  exploring  the
b o o k  i t s e l f ,  i t  i s
valuable to understand
the author. Dr. Gilbert
Strang  is  a  renowned
mathematician  and
p r o f e s s o r  a t  t h e
Massachusetts Institute
of  Technology  (MIT),
where  he  has  taught
l inear  a lgebra  for
decades.  He  is  not
merely  a  wr i ter  of
textbooks;  he  is  a
legendary  educator
whose  lectures  have
b e e n  v i e w e d  b y
millions  through  MIT's
O p e n C o u r s e W a r e
platform.  His  teaching
philosophy emphasizes
intuit ion  over  rote
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memorization, and this
philosophy  is  deeply
embedded  in  every
p a g e  o f  t h e
In t roduct ion  to
Linear  Algebra  by
Gilbert  Strang.
Strang's  approach  is
distinctive. He does not
simply  present  a  dry
list  of  theorems  and
proofs.  Instead,  he
guides  the  reader
through  the  thought
processes that lead to
those  theorems.  He
connects  abstract
concepts  to  concrete,
visualizable  examples,
making  the  material
accessible  without
sacrificing  rigor.  His
passion for the subject
is contagious, and this
b o o k  i s  a  d i r e c t
e x t e n s i o n  o f  h i s
classroom  persona:
enthusiastic, clear, and
deeply insightful.

WHAT IS THE

SCOPE OF
INTRODUCTION TO
LINEAR ALGEBRA
BY GILBERT
STRANG?

The  Introduction  to
Linear  Algebra  by
Gilbert  Strang  is
d e s i g n e d  a s  a
comprehensive  first
course in the subject. It
covers all the standard
top i c s  one  wou ld
expect, but it  does so
with a unique ordering
and  emphasis  that
many find more logical
and  intui t ive  than
traditional  texts.  The
current edition (the 5th
edition is the latest as
of  this  writing)  has
been  refined  over
years  of  teaching,
incorporating feedback
from  students  and
instructors  al ike.
The  book  is  arranged
into several key parts,
each building upon the
last. It begins with the
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fundamental objects of
study:  vectors  and
matrices. From there, it
moves  into  the  core
ideas of  solving linear
s y s t e m s ,
understanding  vector
spaces,  and  grasping
the  concept  of  linear
transformations.  A
significant  portion  of
the  book  is  dedicated
to  eigenvalues  and
eigenvectors,  which
are arguably the most
powerful  and  widely
applied concepts in the
entire  subject.  Finally,
it  touches  on  applied
topics  like  singular
value  decomposition
( S V D )  a n d  l i n e a r
algebra in the context
of  data  science  and
engineering.

Core

Topics
Covered
in Depth
Let us break down the
major thematic units of
the  Introduction  to
Linear  Algebra  by
Gilbert  Strang.

Vectors and
Matrices: The
book opens by
introducing
vectors in two
and three
dimensions, then
generalizing to n-
dimensional
space. Matrix
notation and
basic operations
like addition,
scalar
multiplication,
and the all-
important matrix
multiplication are
covered with
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crystal-clear
examples.
Solving Linear
Systems: This is
the practical
heart of linear
algebra. Strang
dedicates
significant
attention to
Gaussian
elimination, the
LU
decomposition,
and
understanding
the structure of
solution sets. He
emphasizes the
row picture and
the column
picture of a
system of
equations, a
duality that is
central to his
teaching.
Vector Spaces
and Subspaces:
The concept of a
vector space is
abstract, but

Strang makes it
tangible. He
explains the four
fundamental
subspaces of a
matrix (column
space, nullspace,
row space, left
nullspace) in a
way that reveals
their geometric
meaning and
their role in
understanding
linear
transformations.
Orthogonality:
This chapter
covers dot
products,
orthogonal
vectors, and
projections.
Strang explains
the Gram-
Schmidt process
and the QR
decomposition,
which are
fundamental for
numerical linear
algebra and
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least-squares
problems.
Determinants:
While
acknowledging
that
determinants are
less
computationally
central today,
Strang covers
their theoretical
importance and
provides clear
formulas and
geometric
interpretations.
Eigenvalues
and
Eigenvectors:
This is where the
book truly
shines. Strang
explains what
eigenvalues and
eigenvectors
represent
(stretching and
invariance under
a transformation)
and covers
diagonalization,

similarity, and
applications to
differential
equations and
Markov matrices.
The Singular
Value
Decomposition
(SVD): The SVD
is a crowning
achievement of
linear algebra,
and Strang gives
it the attention it
deserves. He
explains how it
generalizes the
eigenvalue
decomposition to
non-square
matrices and
how it is used in
data
compression,
recommendation
systems, and
principal
component
analysis.
Numerical
Linear Algebra:
The book also
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touches on
practical
computational
concerns,
including
condition
numbers,
iterative
methods, and
algorithms used
by software like
MATLAB and
Python's NumPy.

WHY IS THIS BOOK
SO HIGHLY
REGARDED?

T h e r e  a r e  m a n y
textbooks  on  linear
a l g e b r a ,  b u t  t h e
In t roduct ion  to
Linear  Algebra  by
G i l b e r t  S t r a n g
occupies  a  unique
pos i t ion .  Severa l
factors contribute to its
enduring  popularity
and  effectiveness.

A Focus
on
Intuition
and
Visualizat
ion
Perhaps  the  single
most praised aspect of
t h e  b o o k  i s  i t s
emphasis  on  intuition.
Strang  consistently
asks  the  question:
" W h a t  d o e s  t h i s
mean?"  rather  than
simply  "How  do  you
compute  it?"  He  uses
diagrams,  geometric
a n a l o g i e s ,  a n d
ca re fu l l y  chosen
examples  to  build  a
mental  model  of  the
concepts. For instance,
the  idea  of  a  l inear
transformation  as  a
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mapping  from  one
v e c t o r  s p a c e  t o
another  is  not  just  a
formula; it is a picture
of  rotating,  scaling,
and  skewing  space.
This visual and intuitive
foundation  makes  the
abstract  concepts  far
more  memorable  and
usable.

A Logical
and
Modern
Structure
The order of  topics in
the  Introduction  to
Linear  Algebra  by
Gilbert  Strang  is
carefully  designed.
Unlike some older texts
t h a t  b e g i n  w i t h
d e t e r m i n a n t s  o r
abstract vector spaces,
Strang starts  with  the
concrete  problem  of

solving  linear  systems
using  matrices.  This
immediately  gives  the
student a practical tool
and  a  reason  to  care
about  the  material.
E i g e n v a l u e s  a r e
introduced  relatively
early,  al lowing  for
powerful  applications
sooner.  The  SVD  is
given  a  prominent
position near the end,
reflecting  its  central
importance  in  modern
computing.

Excellent
Problem
Sets
The book is filled with a
wealth  of  exercises.
These  are  not  just
computational  drills;
they  are  careful ly
c r a f t e d  t o  t e s t
understanding,  reveal
deeper  insights,  and
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build  problem-solving
skills.  Many  problems
have  a  clear  "aha!"
moment,  encouraging
the learner to think like
a  mathemat ic ian.
Solutions are available
f o r  m a n y  o f  t h e
problems,  allowing  for
self-study.

Integratio
n with
Modern
Software
Recognizing that linear
a lgebra  i s  a lmost
a lways  done  on  a
c o m p u t e r  t o d a y ,
Strang  seamlessly
integrates  references
to computational tools.
The  book  inc ludes
discussions  about
using MATLAB, Python,
and  other  software  to
perform  calculations

and visualize concepts.
The  Introduction  to
Linear  Algebra  by
Gilbert Strang  is not
a  purely  theoretical
text;  it  is  a  practical
guide  to  using  linear
algebra  in  the  real
world.

WHO IS THE IDEAL
READER FOR THIS
BOOK?

The  Introduction  to
Linear  Algebra  by
Gilbert  Strang  is
primarily  intended  for
u n i v e r s i t y - l e v e l
s tudents  i n  STEM
fields.  However,  its
reach is much broader.

Undergraduate
Students: This
is the core
audience.
Whether you are
a math major, an
engineer, a
physicist, a
computer
scientist, or an



10

10 Introduction To Linear Algebra By
Gilbert Strang

2023-11-30

economist, this
book is perfectly
suited to your
first or second
course in linear
algebra.
Self-Learners:
Because of its
clear exposition
and availability
of online lectures
and solutions,
the book is an
excellent choice
for self-study.
Anyone with a
solid background
in high school
algebra can work
through it.
Data Scientists
and Machine
Learning
Practitioners:
Linear algebra is
the
mathematical
foundation of
modern machine
learning. This
book provides
the deep,

intuitive
understanding
needed to truly
grasp algorithms
like neural
networks,
support vector
machines, and
dimensionality
reduction.
Graduate
Students: Even
those who have
taken a course in
linear algebra
may find this
book valuable for
reviewing
fundamentals or
filling in gaps in
their intuitive
understanding.

HOW TO GET THE
MOST OUT OF THIS
BOOK

Simply  reading  the
In t roduct ion  to
Linear  Algebra  by
Gilbert Strang  is not
e n o u g h .  T o  t r u l y
absorb the material, an
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active  approach  is
necessary.

Read for1.
Understanding,
Not
Memorization:
Focus on the
explanations and
the "why" behind
each concept.
Pay attention to
the diagrams and
the geometric
interpretations.
Work Through2.
the Problems:
The problem sets
are the most
important part of
the book. Do not
just read the
solutions; try to
solve the
problems
yourself first.
Start with the
easier problems
and gradually
work up to the
more challenging
ones.
Use the Online3.

Resources:
Gilbert Strang's
entire linear
algebra course is
available for free
on MIT
OpenCourseWare
and YouTube.
Watching the
lectures
alongside
reading the book
is an incredibly
effective way to
learn. The
lectures follow
the book closely,
providing a
powerful
multimedia
learning
experience.
Experiment4.
with Software:
Get your hands
dirty with a
computational
tool like Python
(with NumPy) or
MATLAB.
Implement the
concepts you are
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learning.
Visualize vectors,
compute
eigenvalues, and
explore the SVD
on real data.
Focus on the5.
"Big Ideas": Do
not get bogged
down in
computational
details that are
more easily done
by a computer.
Focus on the
fundamental
principles:
linearity, basis,
dimension,
eigenvalues, and
orthogonality.

COMPARING
THE EDITIONS
OF
INTRODUCTIO
N TO LINEAR
ALGEBRA

For those looking
to  purchase  the
book, it is helpful

to  know  a  little
a b o u t  t h e
different
edi t ions .  The
Introduction to
Linear  Algebra
b y  G i l b e r t
Strang is now in
its  5th  edition,
p u b l i s h e d  i n
2016.

4th
Edition
(2009): A
solid
edition that
covers all
the
essentials.
It is widely
available
and often
more
affordable
than the
5th edition.
5th
Edition
(2016):
The most
current
and
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recommen
ded
version. It
includes
significant
updates,
particularly
in the later
chapters
on the SVD
and
application
s. It also
has more
exercises
and
updated
references
to modern
software.
For most
learners,
the 5th
edition is
the best
choice.
Earlier
Editions:
These can
be found
cheaply,
but they

lack some
of the
refinement
s and
modern
examples
of the later
editions.
For a first
course, a
4th or 5th
edition is
strongly
preferred.

HOW DOES IT
COMPARE TO
OTHER
LINEAR
ALGEBRA
TEXTS?

It  is  worth  briefly
considering  how
t h e
Introduction to
Linear  Algebra
b y  G i l b e r t
S t r a n g
c o m p a r e s  t o
other  popular
textbooks.
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"Linear
Algebra
and Its
Applicatio
ns" by
David C.
Lay: This
is another
very
popular
textbook. It
is slightly
more
example-
driven and
less
theoretical
than
Strang's
book. It is a
perfectly
fine choice,
but many
find
Strang's
intuitive
approach
more
insightful.
"Linear
Algebra
Done

Right" by
Sheldon
Axler: This
is a more
advanced
and purely
theoretical
text. Axler
famously
delays the
introductio
n of
determinan
ts. It is
excellent
for math
majors but
is too
abstract for
many
engineers
or data
scientists.
Strang's
book is
more
accessible
and
applied.
"Matrix
Analysis
and
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Applied
Linear
Algebra"
by Carl D.
Meyer:
This is a
comprehen
sive and
rigorous
text, often
used for
graduate-
level
courses. It
is more
extensive
than

Strang's
book but
can be
overwhelm
ing for
beginners.

F o r  t h e  v a s t
m a j o r i t y  o f
learners  seeking
a  genuine,  deep
understanding of
applied  l inear
a l g e b r a ,  t h e
Introduction to
Linear  Algebra
b y  G i l b e r t
Strang  is


