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The simpleperceptron

Somelinearalgebra:� avectorin
���

: ���� �	��

����������� ���� addition ���� ���� �	��
�����
����������
� � ��� ���
multiplicationwith a realnumber������ � � � 
 ������� � � � � �� norm/lengthof avector !"�� ! � # �%$ 
 �&�����'�(� $� where

– !)���� ! � * � *�+ !,�� !
– !"��-� �� !/. !,�� ! � !0�� !� dot product ��01 ����2� 
 � 
 �3�����4�5� � � � where

– � ��-� �� � 1 �6-� �� 1 �67� �� 1 �6
– � ���� � 1 ���� �8�� 1 ��
– �� 1 ���� �� 1 ��
– ��,1 ���� !"�� ! $
– ��,1 ���� !"�� !9!0�� !;:)<>=@?� Theequation �A 1 ��CB5DE�GF determinesahyperplanein

���
.�A is anorthogonalvector, D determinestheoffset.

perceptroncomputes��IHJ H � �A 1 ��CB�D �J perceptronis a linearclassifier.

Learningtask:� trainingset K � L"� ��,MN���9M ��O � �QP L�F"�4RTSU*WVX� RY������� �[Z\S
positiveandnegative patterns� K linearly separable]_^ aperceptroncanmapall pointsin K correctly� task:givenalinearlyseparabletrainingset,find acorrespondingperceptron



� idea: examplesof an unknown regularity canbe observed. The observed
patternsallow to recover theregularity.

Perceptronalgorithm:� W.l.o.g. ( J exercise):Drop thebias.

� errorsignal ` � �AE� �� M � � abdc R if �A 1 ��0M . F"���9M;� RB-R if �Ae1 �� Mgf F"��� M �GFF otherwise� perceptronalgorithmto determine �A :

init �A
repeatwhile �� M with

` � �Ah� �� M �/i�GF�A jk� �Al� ` � �Am� ��0M � ��� geometricalinterpretation:

rotate �A into thedirectionof positivepointsandto theoppositedirectionof
negative points� biologicalinterpretation:

Hebbianlearning(modulosupervision)� perceptonconvergencetheorem:

if asolutionexists,it will befoundby theabovealgorithm


