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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)

 You can put what you want to recap in the (anonymous) form. 

Latex -> Overleaf -> Copy

https://forms.gle/Dtw6PRFdnbk8NQWRA


ReCap

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



Vector Addition

⃗a

b⃗

⃗a

b⃗

⃗a + b⃗ = ?

⃗a − b⃗ = ?

⃗a − ⃗a = ?



Scalar vector multiplication



Dot Product

Dot product is a linear combination



Dot Product



Dot Product

Length

Unit Vector:

Distance

What is the unit vector of (1,1)?

∥ ⃗v∥ |c |And



Dot Product

⃗a

b⃗

∥ ⃗a + b⃗∥2 + ∥ ⃗a − b⃗∥2 =

Communicative 

Distributive

⃗a ⋅ b⃗ =

( ⃗a + b⃗) ⋅ ⃗c =

Example



Angle

⃗a

b⃗
θ

How to decide whether  is larger than θ
π
2

What is the unit vector parallel/orthogonal to  ? (4,3)



Angle

⃗a

b⃗
θ

calculate cos(β − α)



Motivation: Best fit of  linear equation

2x = 2
x = 1

overdetermined linear system

2x = 1
x = 1

Not Required

(1,1)

(1,2)



Example



Inequalities



Reminder: Linear Combination



Geometric Interpretation of  Linear Combinations



Geometric Interpretation of  Linear Combinations



Transfer Linear Equation to a Linear Combination Problem

2x + y = 1
x + y = 1



Spans

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



Reminder: Linear Combination



Span



Span



Span



More Precise Definition



Span in ℝ2



Span in ℝ2



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Span in ℝ3



Questions?


