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UNLOCKING THE WORLD OF
VECTORS AND MATRICES: A DEEP
DIVE INTO MIT OPEN
COURSEWARE LINEAR ALGEBRA

In  the  vast  landscape  of  on l ine
education,  few  resources  shine  as
brightly as the materials provided by the
Massachusetts  Institute  of  Technology.
Among  its  most  celebrated  offerings  is
the  MIT  Open  Courseware  Linear
Algebra  course,  a  powerhouse  of
knowledge  that  has  transformed  how
students  and  professionals  around  the
globe  understand  this  fundamental
branch of mathematics. Whether you are
a  budding  computer  scientist,  a  data
analyst, an engineer, or simply a curious
mind, this course provides a rigorous yet
accessible  pathway  to  mastering
concepts  that  are  critical  to  modern
technology  and  science.  This  article
explores the depths of this exceptional
resource,  outlining  its  structure,  the
brilliance  of  its  instruction,  and  the
profound  impact  it  can  have  on  your
mathematical journey.

WHY LINEAR ALGEBRA MATTERS
MORE THAN EVER

Before  delving  into  the  specifics  of  the
MIT course,  it  is  crucial  to  understand
why linear algebra holds such a pivotal
posit ion  in  today's  world.  Often
described  as  the  "language  of  data,"

linear  algebra  is  the  mathematical
engine  behind  countless  applications
that  shape  our  daily  lives.  From  the
algorithms that  power  Google's  search
results  and  the  recommendation
systems  on  Netflix  to  the  neural
networks  driving  artificial  intelligence
and  the  graphics  rendering  in  your
favorite video games, linear algebra is at
work.
It  provides  the  framework  for  solving
s y s t e m s  o f  l i n e a r  e q u a t i o n s ,
manipulating geometric transformations,
and  understanding  high-dimensional
spaces.  For  students  in  STEM  fields,  a
solid grasp of linear algebra concepts
like vectors, matrices, eigenvalues, and
eigenvectors  is  not  optional;  it  is
essential.  The MIT Open Courseware
Linear  Algebra  course  excels  at
building this foundational understanding
from the ground up.

THE GENIUS BEHIND THE
BLACKBOARD: PROFESSOR
GILBERT STRANG

A t  t h e  h e a r t  o f  t h e  MIT  Open
Courseware  L inear  A lgebra
experience  is  Professor  Gilbert  Strang.
His  reputation  precedes  him;  he  is  a
legendary  figure  in  the  world  of
mathematics  education.  Strang’s
teaching style is a masterclass in clarity
and intuition. He does not simply present
theorems and proofs in a dry, academic
manner.  Instead,  he  guides  students
through  the  "why"  behind  the  math,
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f o s t e r i n g  a  d e e p ,  c o n c e p t u a l
understanding.
His lectures, which are the cornerstone
of  the  OCW  offering,  are  filled  with
insightful  comments,  historical  context,
and  practical  applications.  He  has  a
unique  ability  to  deconstruct  complex
ideas  into  manageable  parts,  making
them  feel  natural  and  inevitable.
Watching  a  Strang  lecture  is  less  like
attending a class and more like having a
c o n v e r s a t i o n  w i t h  a  w i s e  a n d
enthusiastic  mentor.  It  is  this  personal
touch,  even  through  a  screen,  that
makes the MIT Linear Algebra  video
lectures  so  effective  and  enduringly
popular.

NAVIGATING THE COURSE: WHAT
TO EXPECT FROM THE
CURRICULUM

The  MIT  Open  Courseware  Linear
Algebra course, typically designated as
18.06,  offers  a  comprehensive
curriculum that covers all the standard
topics of a university-level linear algebra
course. However, the way these topics
are sequenced and taught sets it apart.
The course is structured to build intuition
alongside mathematical rigor.

Key Topics
Covered in the
Course
The syllabus is carefully designed to take
you  on  a  logical  journey  through  the
subject.  Here  are  some  of  the  major
areas you will explore:

The Geometry of Linear
Equations: The course begins not
with abstract definitions, but with

the visual interpretation of
equations as lines and planes,
introducing the fundamental
concepts of row pictures and
column pictures.
Elimination with Matrices: You
will learn the systematic process of
Gaussian elimination, the
workhorse algorithm for solving
linear systems, and how to
represent these operations
elegantly using matrices.
Vector Spaces and Subspaces:
This is where the power of linear
algebra truly emerges. Professor
Strang brilliantly explains the
concept of a vector space, the
column space, the nullspace, and
the basis for a space.
Orthogonality and Projections:
Moving from general spaces to the
geometry of right angles, this
section explores orthogonal
vectors, subspaces, and the critical
concept of projecting vectors onto
subspaces, which is the foundation
of least-squares approximation.
Determinants and their
Properties: While often taught as
a rote procedure, Strang presents
the properties of determinants in a
logical sequence, showing how
they relate to volume and
invertibility.
Eigenvalues and Eigenvectors:
This is arguably the most
important section for applications.
You will learn what eigenvalues
and eigenvectors are, how to find
them, and why they are so crucial
for understanding dynamic
systems, differential equations,
and matrix diagonalization.
Linear Transformations: The
course connects matrices to the
idea of functions that transform
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space, providing a unifying
perspective on the entire subject.
Singular Value Decomposition
(SVD): Professor Strang dedicates
significant time to the SVD, the
"final factorization" that underlies
so much of modern data science,
including Principal Component
Analysis (PCA) and image
compression.

THE COMPLETE MIT OCW
LEARNING PACKAGE

One  of  the  greatest  strengths  of  MIT
Open Courseware Linear Algebra  is
that it is not just a collection of videos. It
is  a  complete,  self-contained  learning
environment.  MIT has made the entire
course package freely  available,  which
includes:

Full-Length Video Lectures:
The heart of the experience.
Available for streaming or
download, these are the same
lectures delivered to MIT students.
The Course Textbook: Professor
Strang's own textbook,
"Introduction to Linear Algebra," is
a world-renowned resource in its
own right. The OCW site provides
lecture summaries that align
perfectly with the chapters.
Problem Sets with Solutions:
Learning math requires active
problem-solving. The OCW site
provides all the assignments from
the semester, complete with
detailed solution sets. This allows
you to test your understanding
and learn from your mistakes.
Exams and Solutions: You can
download past exams (midterms
and finals) along with their
solutions. This is an invaluable tool
for self-assessment and for

understanding the level of
proficiency expected.
Recitation Videos: In addition to
the main lectures, the course
includes videos from recitation
sections where teaching assistants
work through additional examples
and answer student questions.

WHO SHOULD TAKE THIS
COURSE?

The  MIT  Open  Courseware  Linear
Algebra  is  designed  for  a  broad
audience, but it is particularly well-suited
for:

STEM Undergraduates: This is a
perfect supplement or alternative
to your university's linear algebra
course. The depth of Professor
Strang's explanations can clarify
concepts you might find confusing
in class.
Graduate Students and
Professionals: If you are moving
into a data-heavy field like
machine learning, data science,
computer vision, or quantitative
finance, this course will provide
the rigorous mathematical
background you need to
understand advanced algorithms.
Self-Learners: Anyone with a
solid foundation in high school
mathematics (algebra, geometry,
and some calculus) can
successfully work through this
material. The course is structured
to be accessible to dedicated self-
starters.

MAXIMIZING YOUR LEARNING:
HOW TO USE THE MIT OCW
LINEAR ALGEBRA COURSE

To get  the most  out  of  this  incredible
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resource, it is important to approach it
strategically. Simply watching the videos
is  not  enough  to  develop  a  working
knowledge of  linear algebra.  Here is  a
suggested study plan for leveraging the
MIT Linear Algebra course effectively:

Prepare Before the Lecture:1.
Briefly skim the relevant chapter in
Strang's textbook or the lecture
summary. Identify the key terms
and concepts that will be covered.
Watch Actively: Do not just2.
passively listen. Keep a notebook
and pencil handy. Pause the video
when Strang asks a question and
try to answer it yourself before he
does. Rewind and re-watch
sections that are not immediately
clear.
Work the Problems: After3.
watching a lecture, immediately
attempt the corresponding
problem set. This is where the real
learning happens. Struggling with
a problem is a productive part of
the process.
Utilize the Solutions Wisely:4.
Only look at the solutions after you
have made a genuine attempt to
solve the problem. Use them to
check your work and to
understand different approaches.
Form a Study Group: Even5.
though the material is free and
online, find a friend or join an
online forum to discuss concepts.
Explaining a concept to someone
else is one of the best ways to
solidify your own understanding.
Review Regularly: Linear algebra6.
is cumulative. Revisit old problem
sets and concepts as you move
forward. The final exams are a
great tool for cumulative review.

BEYOND THE COURSE:
LIFELONG RESOURCES AND
COMMUNITY

T h e  i m p a c t  o f  M I T  O p e n
Courseware  Linear  Algebra
extends  far  beyond  the  course
itself .  Professor  Strang  has
continued  to  produce  excellent
resources,  including his  follow-up
book "Linear Algebra for Everyone"
and a more applied course, "Linear
Algebra and Learning from Data."
Furthermore,  the  OCW  platform
has  fostered  a  massive  global
community  of  learners.  Online
forums,  Reddit  communities,  and
study groups are filled with people
work ing  through  the  same
material, offering help and sharing
insights.  You  are  never  alone  in
your learning journey.

CONCLUSION

The  MIT  Open  Courseware
Linear  Algebra  course  is  more
than just a free class; it is a gift to
the world. It democratizes access
to  a  world-class  education,
allowing anyone with  an internet
connection  to  learn  from one  of
the greatest mathematics teachers
o f  our  t ime.  By  combin ing
Professor  Gi lbert  Strang's
unparalleled  pedagogical  talent
with a complete suite of learning
materials,  this  OCW  offering
provides a rigorous, intuitive, and
deeply  rewarding  educational
experience. Whether your goal is
to excel  in a university program,
advance your career in a technical
field,  or  simply  satisfy  a  deep
intellectual curiosity, this course is
an  extraordinary  place  to  start.
Unlock  the  power  of  vectors,
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m a t r i c e s ,  a n d  l i n e a r
transformations,  and  you  will

unlock a deeper understanding of
the  mathematics  that  run  our
world.


