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The adjustment equation : Wiy = Wy — g+ Ag - VAP
where At =g(w,) —e(w_) %
5%%5%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

clear all
close all
clc

%iInitial the Standard Deviatoion : ¥ = G.01
mystd = 0.01;

$Initial the Learning Rate : f{ = 70
my = 70

%Initial the Mean Square Error Acceptable
mymse = (,001;

tInitial the Maxinum Epoch
epoch = 60000;

% Input-Ouput Training is the AND logic function
input = {-1 -1 ; -1 1 ; 1 -1 ;01 1];
output = {-1 -1 -1 1];
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sCalculate number of input pattern :[4 2]
[numpattern numinput] = size (input);

¥Calculate number of cutput : [1 4]
[numoutput numpattern}= size (output);

%Calculate Node Number at each Hidden layer

numhidden = [2 2];
layer = size(numhidden);
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%Calculate the layer number
numlayer = layer{l,2):;

$Calculate network : network = s % | T

allnet = [numinput numhidden numoutput] ;
[loopr loopc] = size(allnet);
FCalculate matrix weight each layer : aa = [2 2; 2 2; 2 1]

for 30 = 1l:lcopc-1
aa(j0, :)= [allnet(jO+1) allnet({j0}]:
end

%Generate the weight using the pw function
allw = pw(aa);

[a b] = size(allw);
iw = a*b;

tCalculate Weight vector : Wy
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for 91 = 1:1lw
ww{jl} = aliw{ijl};
end

ip = l:numpattern;
for ii = l:epoch

$Calculate perturbation weight vector using the pn Function =

(normdelp : AP)
normdelp = pn(aa);

%Calculate Gaussian perturbation weight vector = (delp : v-'AP)

for jl=1:1w
delp{jl} = mystd*normdelp{jil};
end

$Calculate Positive - Negative Perturbation Weight vector
(Wy = (W +v-AP), w_= (w, —v-AP))

for j2 = 1l:lw
wpl{j2} = wwi{j2} + delp{j2};
wni{j2} ww{j2} - delp{i2};
end

for I = l:numpattern

%calculate network output using Wi P Vpw,

patinp = input{ip(I),:);
patout = ocutput{:,ip(I));
x o= 1;
vy = 2;
for §3 = 1:b-1
out=[];
for j4 = I:numhidden(j3)
ocut (j4) = sig(wp{y}(1,34) + patinp*wp{x}(34,:)"');
end
X = x+2;
Yy = y+2;i
patinp= out;
end
Xiyi:

for 3% = l:numoutput

outp(3s) = wp{yl(l,35) + patinp*wp{x)(35,:)";
end
errorp(l,:) = (patout -~ outp')."2;

tcalculate network output using W.: YVow_

patinp = input(ip(I),:);
patout = cutput(:,ip(I));
x =1;




y = 2;
for 46 = 1:p-1
ocutn = [];
for 37 = L:numhidden(j6)
outn(37) = sig{wn{y}(1,37) +
patinp*wni{x} {37,:1");
end
X o= ®+2;
y = yt2;
patinp= outn:;
end
VP
for 38 = 1:numoutput

outnn(j8) = wn{y}(l,38) + patinp*wn{x} (j8, :

end
errorn{l, :} = (patout - cutnn')."2;
end

tcalculate the sum of squared errcr of the Mﬁ.:E(VV+)

sunerrorp = sum{sum{errorp)):

zcalculate the sum of squared error of the WL_:E(VVM)
sumerrorn = sum{sum{errcrn});

scalculate the difference of sum squared error of the W, and w_

delsumerrcr = sumerrorp - SUMErrorn:

bupdate the weight the following equation : Wiy = Wi — fi - Ag - VAP

for j2 = 1:1w
ww{j9} = ww{jo) - (mu*delsumerror).*delp{j%};
end

scalculate the MSE acceptable for stop the training
for i = l:numpattern

patinp = input(ip(i),:)

]

patout = output(:,ip(i
W=y
y = 2;
for j10 = 1:b-1
outs = {];
for jil = 1:numhidden(j10)
outs(j1l1) = sig(ww{y}(1,3511) +
patinp*wwi{x} (31%,:)");
end
X = X+2;
¥ o= y+2;
patinp= outs;
end
xiryi
for jl2=1:numoutput
outss (j12) = wwi{y}(i,312) + patinp*ww{x} (j12,:)";
Y{A, 1} = outss;
end
error{i,:) = {(patout - outss'}.~"2;

end
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sSumerror = sun(error};
mse (ii) = sum{sumerror) /nunpattern;

1f (mse(ii) < mymse)
ii
break;
end
end

% plot the surface to show the network cutput
[x2,x1] = meshgrid([-2:0.1:2], [-2:0,1:21};
patterns = gize(xl);

for j3 = l:patterns
for kk = l:patterns

itest = (x1 (33, kk), x2(33,kk) ]’

¥ = 1;
y = 2;
for k10 = 1:b-1
outs = [];
for kll = l:numhidden(k10)
outs(kll) = sig(ww{y} {1, k11) + itest*ww{x} (k11,
end
X = ®x+2;
y = y+Z;
itest= ocuts;
end
X:Yi

for kl2=1:numoutput
outss (k12) = ww{y}(1,kl12) + itest*wwix} (kl2, 1) ';

end
A(Gi,kk) = outss ;
end
% ¥y = sim(net, itest);
end
z = L;

figure(2); mesh(xl,x2,z);
xlabel ('x_17); ylabel ("x 2'});zlabel ('output');
axis wvis3d

Function
% Function name : pw for generating the weight : (W)
function out = pwi(n}

[a b] = size{n);

for jl= 1l:a
ww{3l} = randn(n{jl,:)} ;
bb{jl} = randn(l,n(351,1));

end
out = (ww ; bbl;

)
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% Function name : pn for generating the perturbation weight : (AP)

function out = pn(n)
ta bl = size{n);
for ji= 1l:a
ww{jl} randn{n(jl,:)}) ;
bb{jl} = randn(l,n{31,1));
end
out = [ww ; bb);

H

% bold letter to show the vector value *%*
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