Lab 3: Training the weights of a Neural Networks

for a specific output



Three bits input, 1 0 1, plus a bias input (optional?)



Output is 0 1



input



    output



1 0 1 → hidden layer(s) → 0 1


Your task is to figure out necessary weights, based on your neural net structure, to output 0 1 from an input 1 0 1.
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Ouput is 0 1

Example:


Structure:  3 input nodes plus one bias.



      1 hidden layer with two nodes.



      2 output nodes

weights=[[1, 1, 1, 1], [0, 0, 0, 0]], inputs=[1, 1, 0, 1]
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 1.  Sum the inputs to hidden layer nodes



input to hidden node1:




bias * weight

1 *  1




node1 * weight
1 *  1




node2 * weight
0 *  1




node3 * weight
1 *  1


input to hidden node2




bias * weight

1 *  0




node1 * weight
1 * 0




node2 * weight
0 * 0




node3 * weight
1 * 0

w_array=[1, 1, 1, 1]

1.000000 * 1.000000 = 1.000000, tempsum=1.000000

1.000000 * 1.000000 = 1.000000, tempsum=2.000000

0.000000 * 1.000000 = 0.000000, tempsum=2.000000

1.000000 * 1.000000 = 1.000000, tempsum=3.000000

Sum for node 1=3.000000

w_array=[0, 0, 0, 0]

1.000000 * 0.000000 = 0.000000, tempsum=0.000000

1.000000 * 0.000000 = 0.000000, tempsum=0.000000

0.000000 * 0.000000 = 0.000000, tempsum=0.000000

1.000000 * 0.000000 = 0.000000, tempsum=0.000000

Sum for node 2=0.000000

2. Input the sums of the inputs to each hidden node into the sigmoid function

Sum #1=3.000000, sigmoid(3.000000)=0.952574

Output for node 1=0.952574

Sum #2=0.000000, sigmoid(0.000000)=0.500000

Output for node 2=0.500000

3.  Each of these two outputs are input into the output layer

sums1 (outputs for first layer)=[0.95257412682243314, 0.5]


input to output node1:




bias * weight

1 *  0



hidden
node1 * weight
1 *  0



hidden
node2 * weight
0 *  0


input to output node2




bias * weight

1 *  1



hidden
node1 * weight
1 * 1



hidden
node2 * weight
0 * 1

4. Sum these inputs from the hidden layer to the output layer (two nodes)

weights=[[0, 0, 0], [1, 1, 1]], inputs=[1, 0.95257412682243314, 0.5]

w_array=[0, 0, 0]

1.000000 * 0.000000 = 0.000000, tempsum=0.000000

0.952574 * 0.000000 = 0.000000, tempsum=0.000000

0.500000 * 0.000000 = 0.000000, tempsum=0.000000

Sum for node 1=0.000000

w_array=[1, 1, 1]

1.000000 * 1.000000 = 1.000000, tempsum=1.000000

0.952574 * 1.000000 = 0.952574, tempsum=1.952574

0.500000 * 1.000000 = 0.500000, tempsum=2.452574

Sum for node 2=2.452574

5.  Input each of these sums for each output node into the sigmoid function

Sum #1=0.000000, sigmoid(0.000000)=0.500000

Output for node 1=0.500000

Sum #2=2.452574, sigmoid(2.452574)=0.920749

Output for node 2=0.920749

6.  The output in this case is 1 1.  The weights need to be adjusted to get 0 1 as output.

sums2 (outputs for output layer)=[0.5, 0.92074948806349688]

