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So far in FoML
● Intro to ML and Probability refresher
● MLE, MAP, and fully Bayesian treatment
● Supervised learning

a. Linear Regression with basis functions (regularization, model selection)
b. Bias-Variance Decomposition (Bayesian Regression)
c. Decision Theory - three broad classification strategies

■ Probabilistic Generative Models - Continuous & discrete data
■ (Linear) Discriminant Functions - least squares solution, Perceptron
■ Probabilistic Discriminative Models - Logistic Regression



Neural Networks - II



Neural Networks are universal 
approximators



Universal Approximation Theorem
● Can represent any continuous function (f : Rm → Rn) on a compact 

area, to any desired approximation (|g(x) − f(x)| < ε) with a linear 
combination of sigmoid neurons
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Universal Approximation Theorem
● In other words, NN with a single hidden layer can be used to 

approximate any continuous function to a desired precision
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Visual proof with one i/p & one o/p 
and Sigmoid activation



Universality with one i/p & one o/p
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With ReLU activation
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Next
Backpropagation
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