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INTRODUCTION:
WHY GILBERT
STRANG'S LINEAR
ALGEBRA AND ITS
APPLICATIONS
REMAINS A
CLASSIC

For decades, students,
e n g i n e e r s ,  d a t a
s c i e n t i s t s ,  a n d
mathematicians  have
t u r n e d  t o  o n e
particular  textbook  to
truly  understand  the
power  o f  vectors ,
matrices,  and  linear

transformations.  That
book is Strang Gilbert
Linear  Algebra  And
Its  Applications,  a
work  that  has  shaped
h o w  g e n e r a t i o n s
a p p r o a c h  t h i s
foundational branch of
mathematics.  Unlike
many  dry,  theorem-
heavy  texts,  Strang's
book  invites  readers
into  a  world  where
linear  algebra  is  not
just  a  collection  of
abstract  rules  but  a
vibrant,  practical  tool
for  solving  real-world
problems. Whether you
are studying computer
graphics,  machine
learning,  differential
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e q u a t i o n s ,  o r
economics,  this  book
p r o v i d e s  t h e
conceptual  clarity  and
computational  skills
necessary to  excel.  In
this  article,  we  will
explore  what  makes
this  text  unique,  the
key  topics  it  covers,
and why it remains an
essential  resource  for
anyone  serious  about
mas te r i ng  l i nea r
algebra.

THE AUTHOR: A
VISIONARY
EDUCATOR

Gilbert  Strang  is  a
p r o f e s s o r  o f
mathematics  at  the
Massachusetts Institute
of  Technology  (MIT),
where  he  has  taught
linear algebra for over
fifty years. His lectures
are  legendary,  known
f o r  t h e i r  c l a r i t y ,
e n t h u s i a s m ,  a n d
intuitive  approach.
Strang's  philosophy  is

simple:  mathematics
should  be understood,
not  just  memorized.
With  Strang  Gilbert
Linear  Algebra  And
Its  Applications,  he
translates his engaging
teaching  style  into
print,  offering  readers
a  b lend  of  theory,
a p p l i c a t i o n ,  a n d
c o m p u t a t i o n a l
practice.  His  ability  to
connect  mathematical
concepts  with  real-
world phenomena sets
this  book  apart  from
more  t rad i t iona l ,
abstract  texts.

CORE STRUCTURE
AND PEDAGOGICAL
APPROACH

Building
from the
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Ground
Up
The  book  begins  with
the  most  fundamental
idea in linear algebra:
solving  systems  of
l inear  equat ions .
Strang  introduces
Gaussian  elimination
and the concept of row
echelon  form,  but  he
does so with a focus on
understanding  why
these procedures work.
He  emphasizes  the
geometry  of  l inear
systems,  showing how
e a c h  e q u a t i o n
represents  a  line  or
p l a n e ,  a n d  h o w
solutions correspond to
intersections.  This
geometric  intuition
permeates  the  entire
text,  making  abstract
ideas  tangible.  With
S t r a n g  G i l b e r t
Linear  Algebra  And
Its  Applications ,

students learn not only
how  to  compute  but
also how to visualize.

Vectors,
Matrices,
and
Linear
Transfor
mations
The  text  then  moves
into  the  essent ia l
language  of  vectors
and  matrices.  Strang
explains vector spaces,
subspaces,  and  the
four  fundamenta l
subspaces of  a matrix
w i t h  r e m a r k a b l e
clarity. The concept of
linear  transformations
is  introduced  early,
allowing readers to see
matrices  as  tools  for
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mapping  one  space
into  another.  This
perspective  is  crucial
for  understanding
e i g e n v a l u e s ,
eigenvectors,  and
diagonalization later in
the  book.  The  book's
treatment  of  l inear
transformations  ties
d i r e c t l y  i n t o
applications  such  as
image  processing,
computer  graphics,
and  network  analysis.

KEY TOPICS
COVERED IN
DEPTH

Matrix
Operation
s and
Gaussian

Eliminatio
n
The  book  devotes
significant  attention  to
matrix  multiplication,
i n v e r s e s ,  a n d
factorization.  Strang
introduces  the  LU
decomposition  as  a
natural  extension  of
elimination,  showing
how  matrices  can  be
broken  down  in to
simpler  components.
This approach not only
makes  computation
more  efficient  but  also
reveals  the underlying
structure  of  l inear
systems.  Readers  of
S t r a n g  G i l b e r t
Linear  Algebra  And
Its  Appl icat ions
quick ly  learn  that
linear algebra is about
p a t t e r n s  a n d
relationships,  not  just
numbers.
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Vector
Spaces
and
Subspace
s
O n e  o f  t h e  m o s t
beautiful  sections  of
t h e  b o o k  i s  t h e
discussion  of  vector
spaces.  Strang  defines
a vector space not as a
set  of  arrows  but  as
any set of objects that
can  be  added  and
scaled. This abstraction
opens  the  door  to
f u n c t i o n  s p a c e s ,
polynomial spaces, and
more. The concept of a
subspace, including the
column  space  and
nullspace  of  a  matrix,
receives  thorough
t r e a t m e n t .
Understanding  these

spaces is key to solving
linear  systems,  finding
bases, and determining
d i m e n s i o n s .  T h e
a u t h o r ' s  c l e a r
e x a m p l e s  h e l p
students  grasp  these
often-tricky  ideas.

Orthogon
ality and
Least
Squares
Strang's  treatment  of
orthogonality  is  both
rigorous and practical.
H e  e x p l a i n s
perpendicular  vectors,
orthogonal  subspaces,
and  the  process  of
G r a m - S c h m i d t
orthogonalization.  The
connection  between
orthogonality and least
squares  approximation
is  a  highlight  of  the
book.  This  topic  is
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especially  valuable  for
data  scientists  and
engineers who need to
fit  models  to  noisy
data.  With  Strang
G i l b e r t  L i n e a r
A lgebra  And  I ts
Applications,  readers
learn  why  the  least
squares solution is the
projection  onto  the
c o l u m n  s p a c e ,  a
geometric  insight  that
makes  the  algebra
intuitive.

Eigenvalu
es and
Eigenvect
ors
No discussion of linear
algebra  is  complete
without  eigenvalues
and eigenvectors,  and
Strang  del ivers  an
exceptionally  clear
p resen ta t i on .  He

b e g i n s  w i t h  t h e
geometric  meaning:
e igenvec to rs  a re
vectors  that  are  only
scaled, not rotated, by
a  matrix.  The  book
c o v e r s  t h e
characteristic equation,
diagonalization,  and
a p p l i c a t i o n s  t o
differential  equations
and Markov processes.
T h e  c h a p t e r  o n
symmetric  matrices
a n d  p o s i t i v e
definiteness  is
particularly  well  done,
linking  eigenvalues  to
energy  functions  and
optimization.  This
material is essential for
a n y o n e  s t u d y i n g
quantum  mechanics,
vibrations,  or  principal
component analysis.

Singular
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Value
Decompo
sition

(SVD)
The  singular  value
decomposition  is  one
of the most important
matrix factorizations in
m o d e r n  a p p l i e d
mathematics,  and
Strang's book provides
a n  e x c e l l e n t
i n t r o d u c t i o n .  H e
explains  how the SVD
extends the eigenvalue
decomposition  to  non-
square  matrices  and
how  i t  reveals  the
fundamental  structure
o f  a  l i n e a r
t r a n s f o r m a t i o n .
Applications  such  as
image  compression,
data  reduction,  and
matrix  approximation
a r e  d i s c u s s e d  i n

access ib le  terms.
Readers  of  Strang
G i l b e r t  L i n e a r
A lgebra  And  I ts
Applications  come
away  w i th  a  deep
appreciation  for  the
power  of  the  SVD.

APPLICATIONS
THAT BRING
THEORY TO LIFE

Engineeri
ng and
Physics
Throughout  the  book,
Strang  emphasizes
a p p l i c a t i o n s .  I n
engineering,  linear
a lgebra  is  used  to
s o l v e  s y s t e m s  o f
equations arising from
c i r c u i t  a n a l y s i s ,
structural  mechanics,
and  fluid  dynamics.
The  book  inc ludes
e x a m p l e s  f r o m
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electrical networks and
t russ  s t ruc tu res ,
showing  how matrices
m o d e l  p h y s i c a l
systems.  In  physics,
applications  include
rotations  in  space,
L o r e n t z
transformations,  and
t h e  S c h r ö d i n g e r
e q u a t i o n .  T h e s e
examples  make  the
mathematics  concrete
and motivate students
to learn the underlying
theory.

Computer
Science
and Data
Science
Modern  computer
science  relies  heavily
on  l inear  a lgebra.
Graphics,  machine
l e a r n i n g ,  a n d
c ryp tog raphy  a l l

depend  on  efficient
matrix  computations.
S t r a n g ' s  b o o k
discusses  applications
s u c h  a s  G o o g l e ' s
PageRank  algorithm,
which uses eigenvector
calculations  to  rank
web  pages.  The  text
also  covers  principal
component analysis for
d i m e n s i o n a l i t y
reduction  and  linear
r e g r e s s i o n  f o r
predictive  modeling.
With  Strang  Gilbert
Linear  Algebra  And
Its  Applications ,
students  preparing for
careers  in  technology
gain the mathematical
foundation  they  need
to succeed.

Economic
s and
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Social
Sciences
Linear  algebra  also
plays  a  vital  role  in
economics, from input-
ou tpu t  mode l s  t o
optimization  problems.
S t r a n g  i n c l u d e s
examples  involving
s u p p l y  c h a i n s ,
production  matrices,
and game theory. The
concept  of  Markov
chains,  used in  finance
a n d  p o p u l a t i o n
modeling, is presented
in a clear, step-by-step
m a n n e r .  T h e s e
a p p l i c a t i o n s
demonstrate  that
linear  algebra  is  not
r e s t r i c t e d  t o  t h e
s c i e n c e s  b u t  i s  a
un iversa l  too l  fo r
understanding complex
systems.

WHY STRANG'S

BOOK STANDS OUT

Clarity
Without
Sacrificin
g Depth
Many textbooks either
oversimplify  or  drown
readers  in  formality.
Strang  strikes  a  rare
balance.  He  explains
challenging concepts in
p l a i n  l a n g u a g e ,
supported  by  well-
chosen  examples  and
diagrams.  The  book
does  not  shy  away
from  proofs,  but  i t
a lways  pr ior i t izes
understanding  over
r i go r .  Readers  o f
S t r a n g  G i l b e r t
Linear  Algebra  And
Its Applications often
remark that they finally
"get"  linear  algebra
after  struggling  with
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other  texts.

Integratio
n of
Computat
ion
The  book  integrates
MATLAB  and  Python
exercises,  recognizing
that  modern  l inear
algebra  is  done  on
computers.  Strang
encourages readers to
explore  algorithms,
e x p e r i m e n t  w i t h
matrices,  and  verify
their  understanding
through  computation.
T h i s  h a n d s - o n
approach  reinforces
theoretical  knowledge
and prepares students
for practical work. The
companion  materials,
i n c l u d i n g  v i d e o
lectures  and  online
resources,  further

enhance  the  learning
experience.

Focus on
the Big
Picture
Strang  never  loses
sight of the big picture.
Each chapter builds on
the previous one,  and
connections  between
topics are emphasized.
The  four  fundamental
subspaces,  the  rank-
nullity  theorem,  and
the  idea  of  matr ix
factorizations  recur
throughout  the  book,
g i v i n g  r e a d e r s  a
cohesive framework for
thinking  about  linear
algebra.  This  holistic
approach is one of the
reasons  why  Strang
G i l b e r t  L i n e a r
A lgebra  And  I ts
Applications  has
remained  a  standard
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reference for so many
years.

WHO SHOULD
READ THIS BOOK?

T h i s  t e x t b o o k  i s
s u i t a b l e  f o r
u n d e r g r a d u a t e
s t u d e n t s  i n
m a t h e m a t i c s ,
engineering,  computer
science,  physics,  and
economics. It is also an
excellent  resource  for
se l f -s tudy,  as  the
writing is engaging and
the  examples  a re
plentiful.  Professionals
who  need  to  refresh
their  linear  algebra
skills  will  find the book
a c c e s s i b l e  a n d
rewarding. While some
pr io r  exposure  to
calculus  and  basic
algebra  is  helpful ,
S t r a n g  d o e s  n o t
assume  extensive
mathematical maturity.
W i t h  d e d i c a t i o n ,
anyone with a curious
mind  can  benefit  from

this  text.

TIPS FOR GETTING
THE MOST OUT OF
THE BOOK

Work through
the exercises:
The problems at
the end of each
chapter are
carefully
designed to
reinforce key
concepts. Many
have multiple
parts that build
in complexity.
Use the
companion
videos: Gilbert
Strang's MIT
lectures are
freely available
online and follow
the book closely.
Watching a
lecture before
reading a
chapter can
provide valuable
context.
Write code:
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Implement the
algorithms in
Python or
MATLAB. Seeing
the results
numerically
deepens
understanding
and reveals
patterns that
pure algebra
may obscure.
Focus on the
geometry:
Whenever
possible,
visualize vectors,
transformations,
and subspaces.
The geometric
perspective is
the heart of
Strang's
teaching.
Review
regularly:
Linear algebra is
cumulative.
Revisiting earlier
chapters will
solidify your
grasp of

advanced topics
like the SVD and
diagonalization.

CONCLUSION

Gilbert Strang's Linear
A lgebra  and  I t s
Applications  is  more
than just a textbook; it
is a gateway to a richer
unders tand ing  o f
mathematics  and  its
role  in  the  world.  By
combining  rigorous
theory  with  practical
applications  and  an
intuitive teaching style,
Strang  has  created  a
work that inspires and
educates. Whether you
a r e  a  s t u d e n t
preparing for a career
i n  s c i e n c e  o r
engineering,  a  data
scientist  looking  to
s t r e n g t h e n  y o u r
foundat ions ,  o r  a
lifelong learner curious
about the mathematics
that  powers  modern
technology,  this  book
belongs on your shelf.
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W i t h  i t s  c l e a r
e x p l a n a t i o n s ,
thoughtful  examples,
and emphasis on both
computa t i on  and
conceptual  insight,
S t r a n g  G i l b e r t
Linear  Algebra  And
Its  Appl icat ions
continues  to  set  the

standard  for  what  an
introductory  linear
algebra text should be.
Dive  in,  work  through
the  problems,  and
discover  why  linear
algebra  is  one  of  the
most  beautiful  and
useful  branches  of
mathematics.


