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The simple perceptron

Somelinearalgebra:

avectorin R": & = (z1,...,2,)

addition? + ¢ = (z1+ v1,-. -, Tn + Yn)
multiplicationwith arealnumber\z = (Az1, ..., Az,)

norm/lengthof avector| || = v/z% + ... + 2 where
= [[AZ]| = [A[ - [|2]
= |12+ 71l < 2] + 1171

dotproductz’y = z1y; + . .. + z,y, Where

— @ = 7
- &7 = ||
— & = ||][|§]] cos

e Theequationw'z — # = 0 determines hyperplanen R".
w I1s anorthogonalector 8 determineshe offset.

perceptrorcomputest — H(w'zs — 6)
— perceptrons alinearclassifier

Learningtask:

e trainingsetP = {(#,y") e R* x {0,1} |i =1,...,m}
positve andnegative patterns

e P linearly separable<—=- aperceptrorcanmapall pointsin P correctly

e task:givenalinearlyseparablérainingset,find acorrespondingerceptron



¢ idea: examplesof an unknowvn regularity canbe obsened. The obsened
patternsallow to recover theregularity.

Perceptroralgorithm:

e W.l.o.g.(— exercise):Dropthebias.

e errorsignal
1 ifdfd <0,y =1
§(w,7") =< —1 ifwtd >0,4'=0
0  otherwise

e perceptroralgorithmto determinew:
init
repeatwhile z* with § (@, ) # 0
W= 0+ §(, )T
e geometricalnterpretation:
rotatew into thedirectionof positive pointsandto the oppositedirectionof
negative points
e biologicalinterpretation:
Hebbianlearning(modulosupervision)

e perceptorcorvergencetheorem:
If asolutionexists, it will befoundby theabove algorithm



