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% This file provides a simple test of back propagation for 
% training a neural network. The NN is trained to emulate 
% the characteristics of a 2-input / 2-output (diagonal) 
% function. The number of examples in the training set 
% is set by changing the number of columns of u (and at other 
% places (poor design)). For one column, training is very 
% rapid, but for more elements of the training set, training 
% fails (as with 5 elements). The back propagation algorithm, 
% however, is converging; this is an excellent example of a 
% problem where the NN structure is not sufficiently rich to 
% adequately describe the problem . 
% 
errnorm=zeros(100,1) ; 
% define eta for convergence rate of conj. grad. algorithm 
eta=0.2; 
% define the number of elements in the training set. 
kelem = 2; 
% define input vector (2x2 problem) 
m=2; 
u=rand(m,kelem) ; 
% true value of the output (training vector) 
ytrue=f (u) ; 
% initially random weights 
w=rand(m,m) ; 
% run 100 times and record the error 
j=O; 
for i=1:1024, 

j=(j+1); 
if (j>kelem) ,j=l;end 
z=w*u ( : , j ) ; 
y=sigmoid (z) ; 
e=y-ytrue ( : , j ) ; 
errnorm(i)=norm(e); 
djdw=delj(e , z,u(:,j)) ; 
w=w-eta*djdw; 

end; 
% compute average error over each pass through the training set 
navg=floor(max(size(errnorm))/kelem) ; 
avgerr=zeros(navg,l) ; 
for i=l:navg, 

avgerr(i)=mean(errnorm((kelem*(i-l)+l): (kelem*i))); 
end; 
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Printed by J. Douglas Birdwell 

testnn.m 5/5 



function djdw=delj(err,z,u) 
% computes the gradient of the error function at W, given 
% z and u 
djdw = (err.*dsigmoid(z) )*u'; 

Tuesday October 19, 2004 

Printed by J. Douglas Birdwell 
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function y=dsigmoid(u) 
a=3; 
m=max(size(u)) ; 
y=zeros (u) ; 
for i=l:m, 

x=exp(-a*u(i)) ; 
y(i)=2*a*x/(1+x)A2; 

end 

Tuesday October 19, 2004 

Printed by J. Douglas Birdwell 
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function y=f(u) 
% function which is used to train the NN 
y=sin(5*u) ; 

Tuesday October 19, 2004 

Printed by J. Douglas Birdwell 
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function y=sigmoid(u) 
% evaluate sigmoid function at a real input value 
a=3; 
m=max(size(u)) ; 
y=zeros (u) ; 
for i=l om, 

x=exp(-a*u(i)) ; 
y(i)=(l-x)/(l+x) ; 

end 

Tuesday October 19, 2004 

Printed by J. Douglas Birdwell 

sigmoid.m 4/5 
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