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 1  0.2  +  0  –0.3  +  0.1  =  0.3   > 0      output = 1



  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

 1  0.2  +  1  –0.3  +  0.1  =  0   > 0      output = 1

  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

 1  0.2  +  1  –0.3  +  0.1  =  0   > 0      output = 1



  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1



  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight1 
=  ε    error    input1  =   0.2    –1    1  =  –0.2

  

–0.30.2

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight1 
=  ε    error    input1  =   0.2    –1    1  =  –0.2



  

–0.3 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight1 
=  ε    error    input1  =   0.2    –1    1  =  –0.2

new value of weight1 
=  0.2  +  –0.2  =  0  

–0.3 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight1 
=  ε    error    input1  =   0.2    –1    1  =  –0.2

new value of weight1 
=  0.2  +  –0.2  =  0



  

–0.3 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight2 
=  ε    error    input2  =   0.2    –1    1  =  –0.2

  

–0.3 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight2 
=  ε    error    input2  =   0.2    –1    1  =  –0.2



  

–0.5 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight2 
=  ε    error    input2  =   0.2    –1    1  =  –0.2

new value of weight2 
=  –0.3  +  –0.2  =  –0.5  

–0.5 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change weight2 
=  ε    error    input2  =   0.2    –1    1  =  –0.2

new value of weight2 
=  –0.3  +  –0.2  =  –0.5



  

–0.5 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change bias 
=  ε    error  =   0.2    –1  =  –0.2

  

–0.5 0

 0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change bias 
=  ε    error  =   0.2    –1  =  –0.2



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change bias 
=  ε    error  =   0.2    –1  =  –0.2

new value of bias 
=  0.1  +  –0.2  =  –0.1  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 1 wrong

Input     Target        Output Learning rate ε = 0.2

1 1

1

Compute Output for Pattern 1 1

error  =  target – output  =  0 – 1  =  –1

amount to change bias 
=  ε    error  =   0.2    –1  =  –0.2

new value of bias 
=  0.1  +  –0.2  =  –0.1



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

 0  0  +  0  –0.5  +  –0.1  =  –0.1   < 0      output = 0

  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

 0  0  +  0  –0.5  +  –0.1  =  –0.1   < 0      output = 0



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight1 
=  ε    error    input1  =   0.2    1    0  =  0

  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight1 
=  ε    error    input1  =   0.2    1    0  =  0



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight1 
=  ε    error    input1  =   0.2    1    0  =  0

new value of weight1 
=  0  +  0  =  0  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight1 
=  ε    error    input1  =   0.2    1    0  =  0

new value of weight1 
=  0  +  0  =  0



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight2 
=  ε    error    input2  =   0.2    1    0  =  0

  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight2 
=  ε    error    input2  =   0.2    1    0  =  0



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight2 
=  ε    error    input2  =   0.2    1    0  =  0

new value of weight2 
=  –0.5  +  0  =  –0.5  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change weight2 
=  ε    error    input2  =   0.2    1    0  =  0

new value of weight2 
=  –0.5  +  0  =  –0.5



  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change bias 
=  ε    error  =   0.2    1  =  0.2

  

–0.5 0

 –0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change bias 
=  ε    error  =   0.2    1  =  0.2



  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change bias 
=  ε    error  =   0.2    1  =  0.2

new value of bias 
=  –0.1  +  0.2  =  0.1  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

0

Compute Output for Pattern 0 0

error  =  target – output  =  1 – 0  =  1

amount to change bias 
=  ε    error  =   0.2    1  =  0.2

new value of bias 
=  –0.1  +  0.2  =  0.1



  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 1

0

Compute Output for Pattern 0 1

 0  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0

  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 1

0

Compute Output for Pattern 0 1

 0  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0



  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0

Input     Target        Output Learning rate ε = 0.2

1 0

1

Compute Output for Pattern 1 0

 1  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1

  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0

Input     Target        Output Learning rate ε = 0.2

1 0

1

Compute Output for Pattern 1 0

 1  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1



  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0

  

–0.5 0

  0.1
0  0    1 0 wrong

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0



  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

1

Compute Output for Pattern 0 0

 0  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1

  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 0

1

Compute Output for Pattern 0 0

 0  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1



  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 1

0

Compute Output for Pattern 0 1

 0  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0

  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1

1  1    0

Input     Target        Output Learning rate ε = 0.2

0 1

0

Compute Output for Pattern 0 1

 0  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0



  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0

Input     Target        Output Learning rate ε = 0.2

1 0

1

Compute Output for Pattern 1 0

 1  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1

  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0

Input     Target        Output Learning rate ε = 0.2

1 0

1

Compute Output for Pattern 1 0

 1  0  +  0  –0.5  +  0.1  =  0.1   > 0      output = 1



  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0

  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0



  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0

  

–0.5 0

  0.1
0  0    1 1 ok

0  1    0 0 ok

1  0    1 1 ok

1  1    0 0 ok

Input     Target        Output Learning rate ε = 0.2

1 1

0

Compute Output for Pattern 1 1

 1  0  +  1  –0.5  +  0.1  =  –0.4   < 0      output = 0
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