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MOTIVATION



MOTIVATION

- Linear algebra is important to understand machine learning.
- As well as calculus, probability theory, and statistics.

- It is rewarding to take the hard path to learn machine
learning (IMHO).



LEARNING FROM ERRORS

+ compute distances using self-created Tunction
distances2 <- matrix(nrow=size, ncol=size)
for {p in 1l:size) {
for (g in 1:size) {
row_p = iris2[p,]
row_q = iris2[q,]
distances2[p, g] <- euclidean_distance(row_p, row_q)




LEARNING FROM ERRORS

# function for calculating Euclidean Distance
euclidean_distance <- function(p, q) {
ed = @
for (i in 1:4) {
ed <- ed « (p[,i] - q[.1]) " 2

i
ed =- sqrit(ed)
return(ed)



VECTORS



A VECTOR IS A COLLECTION OF NUMBERS
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LENGTH OF A VECTOR
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DISTANCE BEETWEN VECTORS

d(a,b) = [la—bl|
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DOT PRODUCT

a-b= ZCI,’[D/‘
=0

So,

a-a=Aapdo+ a4a4 + ...+ apqnm



EXAMPLES







THE Al WINTER IS COMING

- Is really coming? No.
- However, we already had an Al winter.

- The research on neural nets was stopped for many years,
after Minsky and Papert proved that a single layer perceptron
was not able to deal with the exclusive-or problem.
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LINEAR REGRESSION

- We want to calculate the intercept a and the
slope b.

arg min Z(y; — (ax; + b))?* = arg min || Xw — y||?
a,b w

i

- The solution to this optimization problem is:

w* = (X'X)"'XTy.



CONCLUSIONS




MORE TOPICS WE SHOULD CHECK

- Gradient descent is a beautiful optimization algorithm,
basically, we multiply matrices to many times.

- Eigenvectors and eigenvalues; some dimensionality
reduction techniques are based on eigendecomposition.

- Be aware that numerical instabilities can happen, and avoid
these ones.
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Thank you.
Questions?
comments?
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