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train100.01
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ResultEWKη

Not 
train

9.01.0 ≤≤ WRandK

400.01

Train

09.001.0 ≤≤ WRandK

400.01

Train

009.0001.0 ≤≤ WRandK

400.01

Train

0009.00001.0 ≤≤ WRandK

400.01
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�&:
close all;
clear all;
%------------------------------------------------ input variable
X=input('enter x ');
T=input('enter t');
K=40;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.01;
sizex=size(X);
X(:,sizex(2 )+1)=1; 
sizex=size(X);
W=zeros(sizex(2),1);  
%------------------------------------------------
for i=1:sizex(2)  
    W(i,1)=rand(1)/1000;
end
prndnum=0; 
rndnum=0; 
for step=1:K 
    while (rndnum==prndnum)
        rndnum=fix(4* rand(1)+1); 
    end
    prndnum=rndnum;
    tmp1(:,1)=W(:,step); 
    if (sign(X(rndnum,:)*tmp1))==0
        E(step)=T(1,rndnum)-1; 
    else
        tmp=sign(X(rndnum,:)*tmp1);        
        E(step)= T(1,rndnum)-tmp;
    end
    DeltaW=(ETA*E(step)).*X(rndnum,:);
    W(:,step+1)=W(:,step)+DeltaW';
end
%------------------------------------------------ for test
%tmp1(:,1)=W(:,step+1); 
%for i=1:4
%    sign(X(i,:)*tmp1) 
%end   
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 �&:
close all;
clear all;
%------------------------------------------------ input variable
X=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 -1 -1 1];%input('enter t'); 
K=50;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.01;
sizex=size(X);
X(:,sizex(2)+1)=1; 
sizex=size(X);
%------------------------------------------------
W=rand(sizex(2),1)/100;
prndnum=0; 
rndnum=0; 
Xbax(1:sizex(1))=0; 
for step1=1:K/sizex(1) 
    for step=1:sizex(1) 
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        rndnum=fix (sizex(1)*rand(1)+1);        
        while (Xbax(rndnum)~=0) 
            rndnum=fix(sizex(1)*rand(1)+1); 
        end
        Xbax(rndnum)=1; 

        E((step1-1)*sizex(1)+step)=T(rndnum)-sign(X(rndnum,:)*W(:,(step1-
1)*sizex(1)+step));        
        DeltaW=(ETA*E((step1-1)*sizex(1)+step)).*X(rndnum,:);
        W(:,(step1-1)*sizex(1)+step+1)=W(:,(step1-1)*sizex(1)+step)+DeltaW';
    end
    Xbax(1:sizex(1))=0;    

    E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))=E((step1-1)*sizex(1)+1:(step1-
1)*sizex(1)+sizex(1)).^2; 
    Error(step1)=sum((E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))),2); 

end
subplot(2,1,1)
plot(Error)
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
plot(W(1,:),'r')
plot(W(2,:),'g') 
plot(W(1,:),'b') 
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 '
�!D��:
      ,-��� . �-
�� �� �� $���� /��� $��� 0�1 &� �� %&� %�
 &��� $��� ��� ����� ��2�� �� �1�� �� 3�� ,�� ��

  4 ��5�6 78�  $��� �  ��9 �:; ��
 ��<�� %���*� $��� �1���  . =>�; � ;? .  �@A �� ��� 0�1 7B�6 ,�� ��

 78� C�D+ ����� ���
 �  ����A �� �
 ����� .�
 ����)+ ����� C����� 3�� ,�� ,�����2� .

 �&:
close all;
clear all;
%------------------------------------------------ input variable
X=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 -1 -1 1];%input('enter t'); 
K=100;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.001;
sizex=size(X);
X(:,sizex(2)+1)=1; 
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sizex=size(X);
%------------------------------------------------
W=rand(sizex(2),1)/100;
rndnum=0; 
Xbax(1:sizex(1))=0; 
for step1=1:K/sizex(1) 
    for step=1:sizex(1) 
        rndnum=fix (sizex(1)*rand(1)+1);        
        while (Xbax(rndnum)~=0) 
            rndnum=fix(sizex(1)*rand(1)+1); 
        end
        Xbax(rndnum)=1; 
        E((step1-1)*sizex(1)+step)=T(rndnum)-sign(X(rndnum,:)*W(:,step1));        
    end
    Xbax(1:sizex(1))=0;    

    Error(step1)=(sum(((E((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1)))),2))/sizex(1); 

   DeltaW=ETA*Error(step1).*X(rndnum,:);
    W(:,step1+1)=W(:,step1)+DeltaW';

    E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))=E((step1-1)*sizex(1)+1:(step1-
1)*sizex(1)+sizex(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))),2); 

end
subplot(2,1,1)
plot(Error1) 
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
plot(W(1,:),'r') 
plot(W(2,:),'g') 
plot(W(3,:),'b') 
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$ 
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 '
�!D��:
  ��                         ��-
 �-�+ #�-�"� �E�� $�� %&� �� �B� ��
 �� ��8�F� ��� ����� ���
 �� C��� #��"� &� ��� 3�� ,��   . �

                         ��-
 �� #��"� �� %&� �� C����� � C�
 �*
�� ,:�+�:� ��� ������ &� . �
 C��� $���� $�� C��� ����� �  �+��& .

           ��� $�� C��� $��� 3�� ,�� . ��
 �� C���D� �  ���+���           C��� $��-� 5��*6� �B� 78� ,�=+9 3�� �2+�� G  $�

 �:D  ����� #�H $�*D:� %��& I�� ���
 %�
 ����� %��& . ���& $���� $�� .

 �&:
close all;
clear all;
%------------------------------------------------ input variable
X=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 -1 -1 1];%input('enter t'); 
K=500;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.001;
sizex=size(X);
X(:,sizex(2)+1)=1;
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sizex=size(X);
%------------------------------------------------
W=rand(sizex(2),1)/100;
prndnum=0; 
rndnum=0; 
Xbax(1:sizex(1))=0;
for step1=1:K/sizex(1) 
    for step=1:sizex(1) 
        rndnum=fix(sizex(1)*rand(1)+1);        
        while (Xbax(rndnum)~=0) 
            rndnum=fix(sizex(1)*rand(1)+1); 
        end
        Xbax(rndnum)=1;

   E((step1-1)*sizex(1)+step)=T(rndnum)-sign(X(rndnum,:)*W(:,step1));        
        DeltaW(step,:)=(ETA*E((step1-1)*sizex(1)+step)).*X(rndnum,:);
    end
    Xbax(1:sizex(1))=0;    
    Delta=mean(DeltaW);
    W(:,step1+1)=W(:,step1)+Delta';

    E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))=E((step1-1)*sizex(1)+1:(step1-
1)*sizex(1)+sizex(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))),2); 

end

subplot(2,1,1)
plot(Error1) 
TITLE('Generals Error')
subplot(2,1,2) 
TITLE('Weights')
hold on;
plot(W(1,:),'r') 
plot(W(2,:),'g') 
plot(W(3,:),'b') 
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� �!�� AND ��
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� :

 '
�!D��:
        &� C��@*8� $�1 �� 3�� ,�� ��  0���BBF    0��� &� BSF     78� C�
 C��@*8�  .    ,�� I��@� ,��*�J�;    ,�� 0���   7-8�

        4 K*D� ���� �B� 78� ��L4�+ K*D� �B�� �   ��L .       �  ��
 �� M�8 7:A�� ,��     %&� $��� %���9 78�� #���


 ��� �� 5�� �� 7�� ��  ,�� �  7N1 C�J� 	:+ 0��� K*D� &� %��*� �� .

 �&:
close all;
clear all;
%------------------------------------------------ input variable
X=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 -1 -1 1];%input('enter t'); 
K=80;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.01;
sizex=size(X);
X(:,sizex(2)+1)=1;
sizex=size(X);
%------------------------------------------------
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W=rand(sizex(2),1)/100;
prndnum=0; 
rndnum=0; 
Xbax(1:sizex(1))=0;
for step1=1:K/sizex(1) 
    for step=1:sizex(1) 
        rndnum=fix(sizex(1)*rand(1)+1);        
        while (Xbax(rndnum)~=0) 
            rndnum=fix(sizex(1)*rand(1)+1); 
        end
        Xbax(rndnum)=1;

        E((step1-1)*sizex(1)+step)=T(rndnum)-sign(BSF(X(rndnum,:)*W(:,(step1-1)*sizex(1)+step)));        
        DeltaW=(ETA*E((step1-1)*sizex(1)+step)*dBSF(X(rndnum,:)*W(:,(step1-
1)*sizex(1)+step))).*X(rndnum,:);
        W(:,(step1-1)*sizex(1)+step+1)=W(:,(step1-1)*sizex(1)+step)+DeltaW';
    end
    Xbax(1:sizex(1))=0;    

    E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))=E((step1-1)*sizex(1)+1:(step1-
1)*sizex(1)+sizex(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))),2); 

end

subplot(2,1,1)
plot(Error1) 
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
plot(W(1,:),'r') 
plot(W(2,:),'g') 
plot(W(3,:),'b') 
 
function [F]=BSF(U)
F=(1-exp(-2*U))./(1+exp(-2*U));

function [dF]=dBSF(U)
dF=(4*exp(-2*U))./((1+exp(-2*U)).^2); 
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J+ ��
� �!�� AND ��
� 
� BSF ,$-H. �/!0 
$ 
� :

 '
�!D��:
                   ,-�=
9 I��-A �-� �-� %&� �-�2�� O:B� �� ���
 ,�� �B� �
�� �� 5�� ���
 �2+�� ���
 ,�� I�P)D� ����� ,��

 78� C�
 ����� �� ��� . �+�
 �� 7��49 .

 �&:
close all;
clear all;
%------------------------------------------------ input variable
X=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 -1 -1 1];%input('enter t'); 
K=50;%input('number of replay'); 
%------------------------------------------------ constant
ETA=0.01;
sizex=size(X);
X(:,sizex(2)+1)=1;
sizex=size(X);
%------------------------------------------------
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W=rand(sizex(2),1)/100;
rndnum=0; 
Xbax(1:sizex(1))=0;
for step1=1:K/sizex(1) 
    for step=1:sizex(1) 
        rndnum=fix(sizex(1)*rand(1)+1);        
        while (Xbax(rndnum)~=0) 

      rndnum=fix(sizex(1)*rand(1)+1); 
        end
        Xbax(rndnum)=1;
        E((step1-1)*sizex(1)+step)=T(rndnum)-sign(BSF(X(rndnum,:)*W(:,step1)));        
        DeltaW(step,:)=(ETA*E((step1-
1)*sizex(1)+step)*dBSF(X(rndnum,:)*W(:,step1))).*X(rndnum,:);
    end
    Xbax(1:sizex(1))=0;

    Delta=mean(DeltaW);
    W(:,step1+1)=W(:,step1)+Delta';

    E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))=E((step1-1)*sizex(1)+1:(step1-
1)*sizex(1)+sizex(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizex(1)+1:(step1-1)*sizex(1)+sizex(1))),2); 
end
subplot(2,1,1)
plot(Error1) 
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
plot(W(1,:),'r') 
plot(W(2,:),'g') 
plot(W(3,:),'b') 
 
function [F]=BSF(U)
F=(1-exp(-2*U))./(1+exp(-2*U));

function [dF]=dBSF(U)
dF=(4*exp(-2*U))./((1+exp(-2*U)).^2); 
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K+ ��
� �!�� XOR ��
� 
� BSF ,$-�. �/!0 
$ 
� :

 '
�!D��:
    0��� K*D� ��2�� $��� 3�� ,�� ��BSF ��  (�)*+� '�	� �� �� %&� ���� . ���+ Q��
� ��  .  O�-
 �� �  ���+���

     �:2  �� �R6=� 5�� .           &� �*��	� �S�� �+� C�
 ����� %9 �� �� %&� �  $������T� G�  �2
�� � .    �-1�� O-��� �-*�+

        M��U ���+�� ,�� �� �  78� ,���
����
 78� C�D+ V�FB  . ��
 ��+ ����� ���
 �D:�� ,�����2�   $�-��� �-*�+

              �
�� �� �1��� � $���� ��� ������ ��
 �1�� %9 �� ���� �  .             $�-�� ,:-2W�� � �-
�� /�A �6 �� ���� ��� �����

   ���� �1���TX     &� �*��	� �����     �
�� $���� $��� .   �� ���;           ���& ��:N� ���
 $�J+&� I��::Y� �2
�� ����� G� �� ��� 

 ��
 ��+ ����� ���
 � ��� �����.

 �&:
clear all;
close all;
%function [WI]=newNN(D,P,T)
%------------------------------------------------ input variable
D=[6 1]; 
P=[0 0;0 1;1 0; 1 1];%input('enter x '); 
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T=[-1 1 1 -1];%input('enter t'); 
K=1000;%input('number of replay'); 
%------------------------------------------------ constant
ETAO=0.1;
ETAI=0.01;
sizep=size(P);
P(:,sizep(2)+1)=1; 
sizep=size(P);
%------------------------------------------------
WI=rand(sizep(2),D(1),1)/1;
WO=rand(D(1),D(2),1)/1;
Error(1)=0
rndnum=0; 
Pbax(1:sizep(1))=0;
for step1=1:K/sizep(1) 
    for step=1:sizep(1) 
        rndnum=fix(sizep(1)*rand(1)+1);        
        while (Pbax(rndnum)~=0) 
            rndnum=fix(sizep(1)*rand(1)+1); 
        end
        Pbax(rndnum)=1;
        Y1(:,(step1-1)*sizep(1)+step)=(BSF(P(rndnum,:)*WI(:,:,(step1-1)*sizep(1)+step)))';        
        try
            Yout(:,(step1-1)*sizep(1)+step)=(sign(BSF(Y1(:,(step1-1)*sizep(1)+step)'*WO(:,:,(step1-
1)*sizep(1)+step))))';
        catch
            Yout(:,(step1-1)*sizep(1)+step)=(sign(BSF(Y1(:,(step1-1)*sizep(1)+step)'*WO(:,(step1-
1)*sizep(1)+step))))';
        end
        E(:,(step1-1)*sizep(1)+step)=T(:,rndnum)-Yout(:,(step1-1)*sizep(1)+step); 

        GAMA=E(:,(step1-1)*sizep(1)+step)*(dbsf(Y1(:,(step1-1)*sizep(1)+step)'*WO(:,(step1-
1)*sizep(1)+step)));            
        GAMA1=GAMA;

        GAMA=GAMA*(dbsf(P(rndnum,:)*WI(:,:,(step1-1)*sizep(1)+step)))'.*WO(:,(step1-
1)*sizep(1)+step);

        WI(:,:,(step1-1)*sizep(1)+step+1)=WI(:,:,(step1-
1)*sizep(1)+step)+(ETAI*GAMA*P(rndnum,:))';
        WO(:,(step1-1)*sizep(1)+step+1)=WO(:,(step1-
1)*sizep(1)+step)+ETAO*GAMA1*Y1(:,(step1-1)*sizep(1)+step);        
    end
    Pbax(1:sizep(1))=0;    
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    E1((step1-1)*sizep(1)+1:(step1-1)*sizep(1)+sizep(1))=E((step1-1)*sizep(1)+1:(step1-
1)*sizep(1)+sizep(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizep(1)+1:(step1-1)*sizep(1)+sizep(1))),2);    
    try
        Error(step1)=Error(step1-1)+Error1(step1); 
    catch
        Error(step1)=Error1(step1); 
    end

end
%Error=-Error;
hold on;

subplot(2,1,1)
plot(Error)
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
tmp(:,:)=WI(1,1,:);
plot(tmp,'g')
tmp(:,:)=WI(2,1,:);
plot(tmp)
tmp(:,:)=WI(3,1,:);
plot(tmp,'y')

plot(WO(1,:),'r') 

function [F]=BSF(U)
F=(1-exp(-2*U))./(1+exp(-2*U));

function [dF]=dBSF(U)
dF=(4*exp(-2*U))./((1+exp(-2*U)).^2); 
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L+ ��
� �!�� XOR ��
� 
� BSF. �/!0 
$ 
� H ,$-:

 '
�!D��:
�� O�
 �� �1�� ��7N:+ ��R*+� &� ��� $� �<:*+ �  78� C�
 ����� ,�=+9 7B�6 &� �� ��� ���
 7B�6 ,�� .

 �&:
clear all;
close all;
%function [WI]=newNN(D,P,T)
%------------------------------------------------ input variable
D=[6 1]; 
P=[0 0;0 1;1 0; 1 1];%input('enter x '); 
T=[-1 1 1 -1];%input('enter t'); 
K=10000;%input('number of replay'); 
%------------------------------------------------ constant
ETAO=0.5;
ETAI=0.05;
sizep=size(P);
P(:,sizep(2)+1)=1; 
sizep=size(P);
%------------------------------------------------
WI=rand(sizep(2),D(1),1)/1;
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WO=rand(D(1),D(2),1)/1;
Error(1)=0;
rndnum=0; 
Pbax(1:sizep(1))=0;
for step1=1:K/sizep(1) 
    for step=1:sizep(1) 
        rndnum=fix(sizep(1)*rand(1)+1);        
        while (Pbax(rndnum)~=0) 
            rndnum=fix(sizep(1)*rand(1)+1); 
       end
        Pbax(rndnum)=1;
        Y1(:,(step1-1)*sizep(1)+step)=(BSF(P(rndnum,:)*WI(:,:,step1)))';        
        try
            Yout(:,(step1-1)*sizep(1)+step)=(sign(BSF(Y1(:,(step1-1)*sizep(1)+step)'*WO(:,:,step1))))';
        catch

  Yout(:,(step1-1)*sizep(1)+step)=(sign(BSF(Y1(:,(step1-1)*sizep(1)+step)'*WO(:,step1))))';
        end
        E(:,(step1-1)*sizep(1)+step)=T(:,rndnum)-Yout(:,(step1-1)*sizep(1)+step); 

        GAMA(:,step)=E(:,(step1-1)*sizep(1)+step)*(dbsf(Y1(:,(step1-
1)*sizep(1)+step)'*WO(:,step1)));            
        GAMA1(:,step)=GAMA(:,step)*(dbsf(P(rndnum,:)*WI(:,:,step1)))'.*WO(:,step1); 

    end
%------------------------------------------------
    GAMA=mean(GAMA,2); 
    GAMA1=mean(GAMA1,2)    
    WI(:,:,step1+1)=WI(:,:,step1)+(ETAI*GAMA1*P(rndnum,:))';
    WO(:,step1+1)=WO(:,step1)+ETAO*GAMA*Y1(:,(step1-1)*sizep(1)+step);        
%------------------------------------------------
    Pbax(1:sizep(1))=0;    
%------------------------------------------------
    E1((step1-1)*sizep(1)+1:(step1-1)*sizep(1)+sizep(1))=E((step1-1)*sizep(1)+1:(step1-
1)*sizep(1)+sizep(1)).^2; 
    Error1(step1)=sum((E1((step1-1)*sizep(1)+1:(step1-1)*sizep(1)+sizep(1))),2);    
    try
        Error(step1)=Error(step1-1)+Error1(step1); 
    catch
        Error(step1)=Error1(step1); 
    end

end

hold on;
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subplot(2,1,1)
plot(Error)
TITLE('Generals Error')
subplot(2,1,2)
TITLE('Weights')
hold on;
tmp(:,:)=WI(1,1,:)
plot(tmp,'g')
tmp(:,:)=WI(2,1,:)
plot(tmp)
tmp(:,:)=WI(3,1,:)
plot(tmp,'y')

plot(WO(1,:),'r') 
function [F]=BSF(U)
F=(1-exp(-2*U))./(1+exp(-2*U));

function [dF]=dBSF(U)
dF=(4*exp(-2*U))./((1+exp(-2*U)).^2); 


