
 

Math 3332 Data Analytic Tds

Introduce Mathematical analysis tools for data analysis
Data analysisMachineLearning

output e.g allah of
Supervised learning a dog or notdog

Given input output pairs Xi yi i 1，2 ⼀一 m
⼊入

input e.g an image

find an fst.flXD yi.VE 1，2 ⼀一 m

Therefore given a new input X we can predict
the output yhyyt.fm

unsupervised learning
Only data input
Forexample given many photos of human faces

Can we produce a new virtual face that looks
natural but doesn't belong to a real person

Many other tasks

g rftsmthn ped.ro Domingos

Representation How to represent a learner Which set should a learner bein
This set is called the hypothesis space of the Earner

related tools are spaceof functions
How to representthe input

candidate tools vectors graphs manifolds
Evaluation OHow to pickthebest learner from the hypo址们 space

on Needs calculus of functonsoffunc.si



1 as I fils
Howto represent the input finely Cakdfundg

Needs Linearalgebra graph theory manifold calculusetc

Optimization Numerical sowers
harmonic analysis

Many of theresulting optimization is convex optimization

Therefore we need convex analysis and love optimization

This course O Basic functionalanalysis calculusof functionals
Basic convex analysis
后urier analysis Waveletanalysis game allowed

for efficientrepresentation of imageludeolgndinpu.tl


