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Reminders

• Get access to Gradescope, Campuswire. 
• Obtain the textbook. 
• Problem Set 1 due by 11.59 pm on Friday (NY time).  
✓ Late work policy applies. 

• Recap Quiz 1 due by 11.59 pm on Sunday (NY time).  
❖ Late work policy does not apply. 

• Recap Quiz is timed.  
❑ Once you start, you have 60 minutes to finish it (even if  you close the tab)



Cheat Sheet

• Cheat Sheet overleaf: https://www.overleaf.com/read/jjbswyyqvzdx#8803d5 

https://www.overleaf.com/read/jjbswyyqvzdx#8803d5


Recap



Recap



Recap



Recap



Strang Section 1.3 - Matrices

Course notes adapted from Introduction to Linear Algebra by Strang (5th ed), 
N. Hammoud’s NYU lecture notes, and Interactive Linear Algebra by 

Margalit and Rabinoff, in addition to our text



Matrices



Matrices



Matrices



Column vs. Row Representation of  a Matrix



Column vs. Row Representation of  a Matrix



Linear Combination in Matrix Notation



Pool

 lie in the span of the column vectors of matrix Ax A

For all the vector  in the span of the column vectors of 
matrix , we can find a vector , such that 

v
A x Ax = v

What is the size of matrix A



Dot product as matrix vector multiplication

 is x ⋅ y x⊤y



identity matrix



Linear Combination in Matrix Notation



Dot Product with Rows



Matrix times vector

Dot Product View:



Examples



The system Ax = b



The system Ax = b : What if  x is unknown?



Examples



Examples



Not every matrix have an inverse

Two ways to calculate the matrix vector multiplication 
Linear combination  

Dot product



Not every matrix have an inverse

b = (1,3,5)



Not every matrix have an inverse

b = (0,0,0)



Review

• Two way to calculate the Matrix-vector multiplication

Row Representation Column Representation 



Questions?


