
Linear Algebra MAT313 Spring 2024
Professor Sormani
Lesson 5 Reduced Echelon Form and Homogeneous Linear Systems

Warning: do not start this lesson until you have completed Lesson 4, checked the
feedback on your proof in Lesson 4, fixed it if necessary, and made a request to join your
team’s project document here.

Please be sure to mark down the date and time that you start this lesson. Carefully take
notes on pencil and paper while watching the lesson videos. Pause the lesson to try
classwork before watching the video going over that classwork. If you work with any
classmates, be sure to write their names on the problems you completed together.
Please wear masks when meeting with classmates even if you meet off campus.

You will cut and paste the photos of your notes and completed classwork and a selfie
taken holding up the first page of your work in a googledoc entitled:

MAT313S24-lesson5-lastname-firstname

and share editing of that document with me sormanic@gmail.com. You will also include
your homework and any corrections to your homework in this doc.

If you have a question, type QUESTION in your googledoc next to the point in your notes
that has a question and email me with the subject MAT313 QUESTION. I will answer your
question by inserting a photo into your googledoc or making an extra video.

This lesson has two parts:

Part 1: Reduced Echelon Form

Part II: Homogeneous Linear Systems

Part 1: Reduced Echelon Form

There is a row reduction error in one of the classwork problems. If you catch it, mark
down that you found the error. The final answer is still correct.

Watch Playlist 313S23-L5-P1.

https://sites.google.com/site/professorsormani/home/teaching/linalg-s24
https://sites.google.com/site/professorsormani/home
https://docs.google.com/document/d/1wFuste6V-HxliaEiQbOfI36WPJ5aQS9dFluiabxNwZI/edit?usp=sharing
mailto:sormanic@gmail.com
https://youtube.com/playlist?list=PLRHpZu30FKOU6qvZCadRbirv6oFH2Gac0






Continuing with Classwork 1:







Classwork 2:

















This next classwork has a deliberate error in the row reduction but still has the correct
Echelon Form. Find the error and explain it in your classwork, redo it correctly, and
email me for Extra Credit.









Students’ Questions on Part I:

Why go to Echelon Form before starting to get zeroes above leaders?
Because many problems only need Echelon Form. So extra row actions are
unnecessary. In particular you can stop at Echelon Form if there is no solution.
What Problems can we solve with only Echelon Form?
These kinds: Is the solution set empty?
Is the solution a single point? (all variables are leaders)
Is the solution set a line? (one variable is free)
Other applications to come later in the course.
Why go to Reduced Echelon Form?
To more quickly find the exact solution set.



Other applications to come later in the course.
When is it in Reduced Echelon Form?
When every leader only has zeroes above it, zeroes below it and zeroes on its left and
each leader is below and to the right of the previous leader.
How do I find the position and directions?
The direction for each free variable comes from the coefficients of that free variable (see
green in last example above) and the position comes from the constant terms:

How do I know I found the right position and directions?
A simple check is as follows:

We will learn another way to check it in the next part.



If you wish you can do the following homework before going to Part 2.



Also be sure to find the error in the last classwork to get extra credit!

Part II: Homogeneous Linear Systems

Watch the Playlist 313S23-L5-P2.

https://youtube.com/playlist?list=PLRHpZu30FKOULkYrc7CdFiZsYaShXkeVV


Looking at an example we solved before:







The following notes are explained in 313F21-5-9a 313F21-5-9b 313F21-5-9c:



313F21-5-9b



313F21-5-9c



Note there is an error to find in the classwork in Part I. If you find the error, email me for
extra credit.

Homework:



Complete HW1-HW4 following the full algorithm first to Echelon form and then to reduced
Echelon form below. HW5 is almost the same as the last classwork.

Check your answers to HW1-HW2 using dot products with every row of the Augmented
matrix you found.



Check your answers to HW3-HW4 using dot products with every row.

Hint: imitate final classwork.

Practice your row actions here in the Row Action Self Test.

https://docs.google.com/document/d/1c089aW6LDl1CQOSHltqlnPJ2vYs9ynkjrKRrmqy_icI/edit

