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Strang
Introduction To
Linear Algebra

Why
Gilbert
Strang’s
Introducti
on to
Linear
Algebra
Remains a
Gold
Standard

For  students,
p ro fess i ona l s ,
and  self‑learners

alike, finding the
right entry point
into  the  subject
of  linear algebra
c a n  b e  a
daunting  task.
T h e  f i e l d  i s
foundational  to
m a c h i n e
learning,  data
s c i e n c e ,
e n g i n e e r i n g ,
p h y s i c s ,  a n d
e c o n o m i c s .
Among the many
t e x t b o o k s
available,  one
title  consistently
rises  to  the  top:



S t r a n g
Introduction  to
Linear  Algebra.
Written  by  MIT
professor  Gilbert
Strang, this book
h a s  s h a p e d
generations  of
learners.  In  this
a r t i c l e ,  w e
exp lore  what
makes  this  text
unique,  how  it
c o m p a r e s  t o
other  resources,
a n d  w h y  i t
r e m a i n s  a n
e s s e n t i a l
companion  for
anyone seeking a
d e e p  y e t
a c c e s s i b l e
understanding of
linear algebra.

The Man
Behind the
Classic:

Gilbert
Strang

Gilbert Strang is
not  merely  an
author;  he  is  a
c e l e b r a t e d
educator who has
taught  l inear
algebra  at  MIT
for  decades.  His
t e a c h i n g
p h i l o s o p h y
e m p h a s i z e s
intuition  over
r o t e
memor iza t ion ,
and his  textbook
re f l ec t s  tha t
approach.  The
S t r a n g
Introduction  to
Linear Algebra is
t h e  p r i n t e d
companion to his
legendary  MIT
OpenCourseWare
lectures,  which
h a v e  b e e n
v i e w e d  b y
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m i l l i o n s
w o r l d w i d e .
Strang’s  ability
t o  e x p l a i n
c o m p l e x
concepts—such
as  eigenvalues,
singular  value
decomposition,
a n d  v e c t o r
spaces—in  plain
language  i s  a
hallmark  of  his
work.

What
Makes the
Strang
Introducti
on to
Linear
Algebra
Stand

Out?

Many  textbooks
cover  the  same
t o p i c s ,  b u t
Strang’s  book
d i f f e r e n t i a t e s
itself  in  several
critical  ways.

1. Emphasis
on Intuition
Before Proof

Strang  begins
each  chapter
with  concrete
examples  and
g e o m e t r i c
interpretations.
Instead of diving
immediately  into
a b s t r a c t
definitions,  he
lets readers build
an  intuitive  feel
for  matr ices ,
l i n e a r
transformations,



and  subspaces.
For instance, the
concept  of  the
column  space  is
i n t r o d u c e d
t h r o u g h  t h e
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
b y  a d v a n c e d
students.

2. A Focus on
Applications

T h e  b o o k  i s
p a c k e d  w i t h
r e a l ‑ w o r l d
problems  drawn
f r o m
e n g i n e e r i n g ,
c o m p u t e r

g r a p h i c s ,
economics,  and
data  sc ience.
Y o u ’ l l  f i n d
s e c t i o n s  o n
Markov matrices,
least  squares,
Fourier  series,
a n d  e v e n  a n
introduction  to
t h e  G o o g l e
P a g e R a n k
algorithm.  By
s h o w i n g  w h y
linear  algebra
matters,  Strang
keeps  readers
motivated  and
demonstrates the
p o w e r  o f  t h e
subject.

3. The
Central Role
of the Four
Fundamental
Subspaces

Strang  famously
champions  the
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“big  picture”  of
linear  algebra:
t h e  f o u r
f u n d a m e n t a l
s u b s p a c e s
(column  space,
nullspace,  row
s p a c e ,  l e f t
nullspace).  He
returns  to  these
subspaces  again
a n d  a g a i n ,
show ing  how
they  connect  to
the  rank ,  the
solvabi l i ty  of
linear  systems,
and the geometry
o f  l i n e a r
transformations.
This  thematic
unity  is  one  of
t h e  b o o k ’ s
g r e a t e s t
strengths.

4. Clear
Notation and

Gradual
Complexity

S t r a n g  u s e s
c o n s i s t e n t
n o t a t i o n
t h r o u g h o u t ,
which  reduces
confusion.  The
problem sets are
c a r e f u l l y
scaffolded—begi
n n i n g  w i t h
straightforward
computat iona l
exercises  and
progressing  to
c h a l l e n g i n g
t h e o r e t i c a l
q u e s t i o n s .
So lut ions  for
many  problems
are  ava i lab le
online,  making
the text ideal for
self‑study.



Structure
and
Content of

the Book

T h e  c u r r e n t
edition (the sixth
e d i t i o n  w a s
p u b l i s h e d  i n
2 0 2 3 )  i s
organized to flow
naturally  from
f u n d a m e n t a l
i d e a s  t o
advanced  topics.
B e l o w  i s  a n
overview  of  the
main sections.

Chapter 1
–
Introducti
on to
Vectors:
Vectors in
two and
three
dimensions,

dot
products,
and the
geometry of
linear
combination
s.
Chapter 2
– Solving
Linear
Equations:
Gaussian
elimination,
matrix
factorizatio
ns (LU
decompositi
on), and the
structure of
the solution
set.
Chapter 3
– Vector
Spaces
and
Subspaces:
The four
fundamenta
l subspaces,
linear
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independen
ce, basis,
and
dimension.
Chapter 4
–
Orthogona
lity:
Orthogonal
vectors and
subspaces,
Gram‑Schm
idt, least
squares,
and
projections.
Chapter 5
–
Determina
nts:
Properties
of
determinant
s, Cramer’s
rule, and
volume
interpretati
on.
Chapter 6
–

Eigenvalue
s and
Eigenvecto
rs:
Diagonaliza
tion,
difference
equations,
Markov
matrices,
and
symmetric
matrices.
Chapter 7
– Singular
Value
Decomposi
tion (SVD):
The SVD
and its
applications
in data
compressio
n and
principal
component
analysis.
Chapter 8
– Linear
Transform



ations:
Change of
basis, the
matrix of a
linear
transformat
ion, and
applications
in graphics.
Chapter 9
– Complex
Vectors
and
Matrices:
Hermitian
and unitary
matrices,
the fast
Fourier
transform.
Chapter 10
–
Applicatio
ns: Graphs
and
networks,
linear
programmi
ng, and
numerical

linear
algebra.

Who
Should
Use This
Textbook?

T h e  S t r a n g
Introduction  to
Linear  Algebra
i s  d e s i g n e d
pr imar i ly  for
undergraduate
students taking a
first  course  in
linear  algebra.
However ,  i t s
audience is much
broader:

Self‑learne
rs: The
clear
narrative
and ample
examples
make it
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highly
accessible
to anyone
with a
decent
grasp of
high‑school
algebra.
Data
scientists
and
machine
learning
practitione
rs: The
emphasis
on the SVD,
eigenvalues
, and least
squares
directly
supports
modern
analytics
workflows.
Engineers
and
physicists:
Applications
in

differential
equations,
networks,
and
optimizatio
n are
covered.
Teachers:
The
problem
sets and
lecture
notes are a
rich
resource for
designing
courses.

How Does
It
Compare
to Other
Linear
Algebra



Classics?

I t  i s  useful  to
c o n t e x t u a l i z e
Strang’s  book
against  other
well‑known texts.

Textbook Approach Strengths

Strang –
Introduction
to Linear
Algebra

Intuitive,
application‑driven

Excellent for
beginners,
strong
geometric
insight, MIT
lecture
support

Linear
Algebra and
Its
Applications
(Lay)

Balanced,
computational

Good for
courses that
need both
theory and
practice

Linear
Algebra Done
Right (Axler)

Theoretical,
proof‑focused

Rigorous,
avoids
determinants
early; best for
math majors

Matrix
Analysis
(Horn &
Johnson)

Advanced,
reference

Graduate
level;
comprehensive
but not for
beginners

Strang’s  book
occupies a sweet
s p o t :  i t  i s
rigorous  enough
f o r  a  p r o p e r
STEM  education
b u t  r e m a i n s
approachable  for
learners who are
not  mathematics
specialists.

Tips for
Getting
the Most
Out of the
Book

R e a d i n g  a
textbook  is  an
active  process.
H e r e  a r e
p r a c t i c a l
suggestions  to
maximize  your
understanding
using the Strang
Introduction  to
Linear Algebra.

Watch the1.
compleme
ntary MIT
lectures.
Strang’s
video
lectures
(freely
available on
MIT
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OpenCourse
Ware and
YouTube)
follow the
book
closely.
Seeing him
draw and
explain
concepts
brings the
text to life.
Work2.
through
the
problems.
Do as many
odd‑number
ed problems
as possible;
solutions
are
available.
Pay special
attention to
the
“challenge
problems”
at the end
of each

section.
Visualize3.
with
software.
Use tools
like
MATLAB,
Python
(NumPy), or
the online
linear
algebra
visualizer to
experiment
with matrix
operations
and
subspaces.
Keep a4.
“subspace
map.”
Draw
diagrams of
the four
fundamenta
l subspaces
for simple
matrices—t
his builds
geometric



intuition
that will
pay off
later.
Revisit5.
after
learning
applicatio
ns. After
studying a
topic like
least
squares or
PCA, go
back and
re‑read the
correspondi
ng sections
in the book;
you will
gain deeper
insight.

Common
Misconcep
tions

Addressed

Many  students
worry  that  their
c a l c u l u s
background  is
insufficient  for
linear  algebra.
Strang’s  text
assumes  only
basic algebra and
some  familiarity
with vectors from
p h y s i c s  o r
pre‑calculus—no
c a l c u l u s  i s
required  until
later chapters on
d i f f e r e n t i a l
e q u a t i o n s .
A n o t h e r
misconception  is
t h a t  l i n e a r
algebra is purely
a b s t r a c t .
Strang’s  book
demolishes  that
i d e a  b y
c o n s t a n t l y
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c o n n e c t i n g
theory  to  real
d a t a  a n d
n u m e r i c a l
computation.

Why This
Book
Matters in
the Age of
AI and
Data
Science

Linear algebra is
the  language  of
m o d e r n
computing. From
t h e  n e u r a l
networks  that
p o w e r  d e e p
learning  to  the
m a t r i x
f a c t o r i z a t i o n s
b e h i n d
recommendation

systems,  a  solid
g r a s p  o f  t h e
s u b j e c t  i s
indispensable .
T h e  S t r a n g
Introduction  to
Linear  Algebra
provides  exactly
that  foundation.
Its  treatment  of
t h e  s i n g u l a r
v a l u e
decomposition,
for  instance,  is
both intuitive and
thorough—directl
y  applicable  to
dimensional i ty
reduction  and
noise filtering. By
mastering  this
book,  learners
a r e  n o t  j u s t
c h e c k i n g  a
c o u r s e
r e q u i r e m e n t ;
t h e y  a r e
e q u i p p i n g
themselves  with
tools  used  daily



by data scientists
and engineers.

Conclusio
n

Gilbert  Strang’s
Introduction  to
Linear Algebra is
far  more  than  a
textbook—it  is  a
g a t e w a y  t o
t h i n k i n g
mathematically
about  the world.
I t s  c l e a r
e x p l a n a t i o n s ,
c o n s i s t e n t
emphasis  on  the
“big  picture,”
and  wealth  of
a p p l i c a t i o n s
make it  an ideal
r e s o u r c e  f o r
beginners  and  a
v a l u a b l e

reference  for
s e a s o n e d
p r a c t i t i o n e r s .
Whether you are
studying on your
own,  preparing
for  a  career  in
technology,  or
t e a c h i n g  a
c o u r s e ,  t h e
S t r a n g
Introduction  to
Linear  Algebra
remains  one  of
t h e  m o s t
ef fect ive  and
inspiring  guides
to  the  subject
ever  wr i t ten .
Dive  in ,  work
t h r o u g h  t h e
examples,  and
you will not only
l e a r n  l i n e a r
algebra—you will
learn to love it.


