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Perceptron convergencetheorem:

If a training set is linearly separable,a solution is found in a finite numberof
stepsby theperceptronlearningalgorithm.

Proofidea:
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Thiscanhold for only afinite numberof steps� !
Questions:

# How long doesit take?

– in-principleboundfor startin
�$
: � � � �� � � ���%�! � ,

thereby, � �� � canbeestimatedin principlefrom thepatterns
( & setof linearinequalities)

– thereexist problemswhereperceptronlearningtakes an exponential
numberof time steps

– substituteperceptronlearningby polynomiallinearprogramming
( & Karmakaralgorithm)

# Doesperceptronlearninggeneralizeto unseenexamples?

– Yes,canbeformalizedandprovedin statisticallearningtheory.
( & We’ll getthis later. . . )

# Is ‘linearly separable’sufficient?

– No, the numberof linearly separablefunctions ' $)( +*�, & ' $)( +* is
only of order - ,/. insteadof - �10 !
( & statisticallearningtheory. . . )

– Evenlinearlyseparabledatais usuallysubjectto noise.

# Whathappensif wetrainaperceptronfor atrainingsetwhichis not linearly
separable?(Well, let’s see. . . )


