
Linear Algebra 
Lesson 11:  
Part 1: Dimension,  
Part 2: Finding a Basis (using Pivot columns)  
Part 3: Finding an Orthonormal Basis (using Gram Schmidt) 
 
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:    
 
MAT313F21-lesson11-lastname-firstname  
 
and share editing of that document with me sormanic@gmail.com and with our graders.   
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 three parts and may be done on three days.  Please do the homework as 
classwork as you come up to each problem in the videos.    Students who are behind 
schedule may skip Part 3. 
 
Classwork is the notes for the lesson. 
 
********************* 
Part I Dimension (required) 
******************** 
Before starting, review Parts 3-4 of Lesson 10 and check that your homework was 
completed correctly. 
 
Watch Playlist 313F20-11-1to3 and complete the HW in these photos as classwork while 
watching.    
 

mailto:sormanic@gmail.com
https://www.youtube.com/playlist?list=PLRHpZu30FKOWBXFoHxsRxJ6jBNEG2-GoZ


 







 
 
 
 



 
 
 



 
 
Hint for HW1-HW4: see classwork in Part 4 of Lesson 10. 



 
 
 
***************** 
Part II Finding a basis using pivot columns (required) 
***************** 
 
Watch  Video 313F20-11-4  
 

https://youtu.be/-0BeZhvSFRI








 
 
To see this next example explained see Video 313F20-11-5 
 

https://youtu.be/GqVXciYntqA


 
 



 
 
 
Do HW6-HW7 and read HW8 before starting Part 3.   HW8 is extra credit. 
 
 
*************** 
Part 3 Orthonormal Basis and Gram Schmidt Process (extra credit) 
*************** 
 
Students who are behind schedule may skip this part and its homework. HW9-14 is an 
extra credit assignment. 
 
Watch Video 313F20-11-6 on Orthonormal Basis pausing and doing HW as you progress 
through the video. 
 
 
 

https://youtu.be/wnDNxYavfoM










 
 
Watch Video 313F20-11-7 on projections 
 

https://youtu.be/PH2iR-vaCEU




 



 



 
 
 
 
Watch Video 313F20-11-8 on the Gram Schmidt process 
 

https://youtu.be/LeDFMBQz4gI




 
 







 
 
For help with the homework see Video 313F20-11-9.  You might also enjoy this video. 
 
Share work for grading with Esteban Alcantara: 
esteban.alcantara780@gmail.com 
and also with Professor Sormani at sormanic@gmail.com. 
Please email questions to Professor Sormani. 
 
Many students have not been following the directions at the top of each lesson.  You 
must include a selfie holding up your work.  I need this for attendance purposes. 
 
I first learned about dimension when I was a kid watching Carl Sagan’s NOVA on TV in 
the 1970’s: https://youtu.be/N0WjV6MmCyM 
 
 
 

https://youtu.be/_2NdUtdT-L4
https://youtu.be/KOkuTXrv5Gg
mailto:esteban.alcantara780@gmail.com
mailto:sormanic@gmail.com
https://youtu.be/N0WjV6MmCyM

