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Admin

• Sit somewhere new

• Lab 1 grades posted on Moodle

• Lab 2 is due tonight unless you’re taking a late 
day

• Lab 3 posted, due next Monday at midnight



Outline for today

• Recap simple (i.e. p=1) linear regression

• Introduction to applied linear algebra

• Multiple linear regression

• Analytic solution to multiple linear regression
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Simple linear regression



Outline for today
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Vectors

• Vector magnitude

• Different ways to write a vector



Vector Addition



Vector Addition



Vector Addition





Matrices

• Matrix addition (must be exactly the same 
dimension!)



Matrix Multiplication

• inner dimensions must match

• If A.shape = (m, n) and B.shape = (n, p), then 
AB.shape = (m,p)

dot product of row 1 and col 1



Matrix Multiplication
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dot product of row 1 and col 2

af + bh



Matrix Multiplication

• inner dimensions must match

• If A.shape = (m, n) and B.shape = (n, p), then 
AB.shape = (m,p)

af + bh af + bh

af + bh

af + bh



Matrix Transpose

Useful note:



Matrix Inverse
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Lab 3: USA Housing data

X y





Computing predictions given X and w



Outline for today
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• Multiple linear regression
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Analytic solution to multiple linear regression

(Keep this formula and its interpretation in mind!)



Handout 5



Same as before!

Handout 5



Begin gradient descent



Small example
Goal: minimize the function f(w) = w2 – 6w + 11



Small example
Goal: minimize the function f(w) = w2 – 6w + 11

𝑤 ⃪𝑤 − α𝑓′(𝑤)

step size



Small example
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