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When an axon of cell A is near enough to excite a cell B and repeatedly or
persistently takes part in firing it, some growth process or metabolic change
takes place in one or both cells such that A’s efficiency, as one of the cells

firing B, is increased
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T = [+1 -1;
-1 +1];

plot(T(1,:),T(2,:),'c*")
axis([-1.1 1.1 -1.1 1.1])
title ('Hopfield Network State Space')
xlabel('a(1l)'); oot Nevor Stste Space
ylabel('a(2)'); ™
net = newhop (T) ;

= sim(net,2,[],T)

{rands(2,1)};
= sim(net, {1 20},{},a);

record = [cell2mat(a) cell2mat(y)]:
start = cell2mat(a);
hold on

plot(start(1l,1),start(2,1), 'bx',record(l,:) ,record(2,:))

[ ™ o0 W 4 |




(...cw\s\)\ (JG.A

color = 'rgbmy';
for i=1:5
a = {rands(2,1)};
[y]l] = sim(net, {1 20},{},a);
record=[cell2mat (a) cell2mat(y)]:
start=cell2mat (a) ;
plot(start(l,1) ,start(2,1), 'kx',record(l,:) ,record(2,:) ,color(rem(i,5)+1))
end
plot (0,0, 'ko");
= [-1.0 -0.5 0.0 +0.5 +1.0;
-1.0 -0.5 0.0 +0.5 +1.0]1;
color = 'rgbmy';
for i=1:5
a = {P(:,1)};
[yl] = sim(net, {1 50},{},a);
record=[cell2mat (a) cell2mat(y)]:
start = cell2mat(a);
plot(start(1,1) ,start(2,1), 'kx',record(l,:) ,record(2,:),color(rem(i,5)+1))
drawnow
end
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[+1 +1;

-1 +1;

-1 -1];
axis([-1 1 -1 1 -1 11])
set(gca, 'box','on'); axis manual; hold on;
plot3(T(1,:),T(2,:),T(3,:),'c*")
title ('Hopfield Network State Space')
xlabel('a(l)');
ylabel('a(2) ')
zlabel('a(3)"');
view([37.5 30]);
net = newhop (T) ;
a = {rands(3,1)};
[y,Pf,Af] = net ({1 10},{},a);
record = [cell2mat(a) cell2mat(y)]:
start = cell2mat(a);
hold on
plot3(start(1l,1) ,start(2,1) ,start(3,1), 'bx'

record(l, :) ,record(2,:) ,record(3,:))




(...cus\s\)\) d(lb

color = 'rgbmy';
for 1=1:25
a = {rands(3,1) };
[y,Pf,Af] = net ({1 10},{},a):
record=[cell2mat (a) cell2mat(y)]:
start=cell2mat (a) ;
plot3(start(1l,1) ,start(2,1),start(3,1), 'kx',
record(l,:) ,record(2,:) ,record(3,:) ,color(rem(i,5)+1))
end




p=[1.0 -1.0 -0.5 1.00 1.00 0.0;
0.0 0.0 0.0 0.00 0.00 -0.0;
-1.0 1.0 0.5 -1.01 -1.00 0.0];
plot3(T(1,:),T(2,:),T(3,:),'c*")
color = 'rgbmy';
for 1=1:6
= {P(:,1)};

[y,P£f,Af] = net({1 10},{},a);

record=[cell2mat (a) cell2mat(y)]:

start=cell2mat (a) ;

plot3(start(1l,1) ,start(2,1),start(3,1), 'kx',
record(l, :) ,record(2,:) ,record(3,:) ,color(rem(i,5)+1))




close all;
clear all;
% Design of a Hopfield network which
stores 4 vectors
vectors=[-11 -1 -1 1 -1 -1 1 -1;
-1 -1 -1111-1 -1 -1;
-1 -11-11-11-1 -1;
1-1-1-11-1-1-11]";
net=newhop (vectors) ;
result=sim(net,4,[],vectors);
disp('Stored vectors:'),; disp(vectors);
disp('Fixed points:'); disp(result);
% Dest data
test={[0.1; 0.8; -1; -0.7; 0.5; -1; -0.9;
0.85; -11};
result=sim(net, {1,5},{}, test) ;
% Network state after each iteration
for i=1:5,
disp (sprintf ('Network state after %d
iterations:',i));
disp (result{i}) ;
end
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vectors =[[1,-1,-1,-1,1,1,1,-1,-1,1,1,-1,1,-1,1,1,-1,-1,1,1,1,-1,-1,-1,1];
[,,1,1,1,1,-1,-1,-1,-1,1,1,1,1,1,1,-1,-1,-1,-1,1,1,1,1,1];
[,,1,1,1,1,-1,-1,-1,1,1,-1,-1,-1,1,1,-1, 1,—1,1,1,1,1,1,1];
[-1,1,1,1,-1,1,-1,-1,-1,1,1,-1,-1,-1,1,1,-1,-1,-1,1,-1,1,1,1,-11;1"';

subplot(2,4,1) ;imshow( vecto2D (vectors(:,1)),[]) ,title('1lth vect')

subplot(2,4,2) ;imshow (vecto2D (vectors(:,2)),[]) ;title('2th wvect');
subplot(2,4,3) ;imshow (vecto2D (vectors(:,3)),[]) rtitle('3th wvect');
subplot(2,4,4) ;imshow (vecto2D (vectors(:,4)),[]) ;title('4th vect');

net=newhop (vectors) ;
result=sim(net,4,[],vectors) ;
disp('Stored vectors:'); disp(vectors)
disp('Fixed points:'); disp(result)

% Dest data

test={[1,1,1,1,1,1,-1,-1,-1,-1,1,1,1,1,1,1,-1,-1,1,1,-1,1,1,1,1]"};
subplot(2,4,5) ;imshow (vecto2D (test{1,1}),[]) ,title('test pattern');
result=sim(net, {1 8},{},6 test)

subplot(2,4,8) ;imshow (vecto2D (result{1,8}),[]);title('8th iteration
result') ;
figure;
% Network state after each iteration
for i=1:8
subplot (2,4,i) ;imshow (vecto2D (result{l,i}), [1);
end
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