Neural Networks Lab 1 Example Output verification




Input 0 1  into XOR

1.  Step 1 – Read in the data file with suggested weights (first version)

weights.txt

input-to-hidden, two plus bias to three

7.3952956372178722 bias

16.346332797696896

20.144761472207978

-26.369596751031558 bias

-12.536992493625663

-16.326240416217114

3.5819370342432895 bias

0.023702595763643509

0.023702599323310779

hidden-to-output, three plus bias to one

-8.3357847573142525 bias

16.936753556626257

-5.6570798757287113

-8.8319207606837544

  Verify that your program reads the weights into reasonable data structures:

First series of weights – used for inputs to the inner layer: bias, input bit 1, input bit 2

filelist1=[[7.3952956372178722, 16.346332797696896, 20.144761472207978], 

            [-26.369596751031558, -12.536992493625663, -16.326240416217114],

            [3.5819370342432895, 0.023702595763643509, 0.023702599323310779]]

Second series of weights – used for inputs to the final output node: bias + 3 outputs

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113,

                 -8.8319207606837544]]

1.000000 * 7.395296 = 7.395296, tempsum=7.395296 

Bias input * weight

0.000000 * 16.346333 = 0.000000, tempsum=7.395296

Bit value 0 * weight

1.000000 * 20.144761 = 20.144761, tempsum=27.540057

Bit value 1 * weight

Sum for node 1=27.540057





Sum of inputs*weights

1.000000 * -26.369597 = -26.369597, tempsum=-26.369597
Bias input * weight

0.000000 * -12.536992 = 0.000000, tempsum=-26.369597

Bit value 0 * weight

1.000000 * -16.326240 = -16.326240, tempsum=-42.695837
Bit value 1 * weight

Sum for node 2=-42.695837





Sum of inputs*weights

1.000000 * 3.581937 = 3.581937, tempsum=3.581937

Bias input * weight

0.000000 * 0.023703 = 0.000000, tempsum=3.581937

Bit value 0 * weight

1.000000 * 0.023703 = 0.023703, tempsum=3.605640

Bit value 1 * weight

Sum for node 3=3.605640





Sum of inputs*weights

Input the sums for each node into the sigmoid function:

Sum #1=27.540057, sigmoid(27.540057)=1.000000

Input sum for node 1 into sigmoid

Output for node 1=1.000000






function

Sum #2=-42.695837, sigmoid(-42.695837)=0.000000

Input sum for node 2 into sigmoid

Output for node 2=0.000000






function

Sum #3=3.605640, sigmoid(3.605640)=0.973549


Input sum for node 3 into sigmoid

Output for node 3=0.973549






function

The three outputs above, from the sigmoid function, serve as inputs to the next layer:

Outputs from the hidden layer into the next layer (output node)

sums1 (outputs for first layer)=[0.99999999999890488, 2.8670384545747781e-019,





    0.97354862508222717]

Weights for the second series of inputs, into the last (output) node

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113,


      -8.8319207606837544]]

1.000000 * -8.335785 = -8.335785, tempsum=-8.335785

Bias input * weight

1.000000 * 16.936754 = 16.936754, tempsum=8.600969

Node 1 input*weight


0.000000 * -5.657080 = -0.000000, tempsum=8.600969

Node 2 input*weight

0.973549 * -8.831921 = -8.598304, tempsum=0.002664

Node 3 input*weight

Sum for node 1=0.002664





Sum of these input*weight products

Sum #1=0.002664, sigmoid(0.002664)=0.500666


Input this sum into the sigmoid

Output for node 1=0.500666






function

The output from the sigmoid function serves as the output from the neural net:

 
[0.50066612107955932]

>>> 

INPUT: 0 0    XOR

filelist1=[[7.3952956372178722, 16.346332797696896, 20.144761472207978], [-26.369596751031558, -12.536992493625663, -16.326240416217114], [3.5819370342432895, 0.023702595763643509, 0.023702599323310779]]

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

1.000000 * 7.395296 = 7.395296, tempsum=7.395296

Bias*weight

0.000000 * 16.346333 = 0.000000, tempsum=7.395296

Input bit value 0*weight

0.000000 * 20.144761 = 0.000000, tempsum=7.395296

Input bit value 0*weight

Sum for node 1=7.395296





Sum for node 1

1.000000 * -26.369597 = -26.369597, tempsum=-26.369597
Bias*weight

0.000000 * -12.536992 = 0.000000, tempsum=-26.369597

Input bit value 0*weight

0.000000 * -16.326240 = 0.000000, tempsum=-26.369597

Input bit value 0*weight

Sum for node 2=-26.369597





Sum for node 2

1.000000 * 3.581937 = 3.581937, tempsum=3.581937

Bias*weight

0.000000 * 0.023703 = 0.000000, tempsum=3.581937

Input bit value 0*weight

0.000000 * 0.023703 = 0.000000, tempsum=3.581937

Input bit value 0*weight

Sum for node 3=3.581937





Sum for node 3

Sum #1=7.395296, sigmoid(7.395296)=0.999386


Input sum for node 1 into sigmoid

Output for node 1=0.999386





 function

Sum #2=-26.369597, sigmoid(-26.369597)=0.000000

Input sum for node 2 into sigmoid

Output for node 2=0.000000





 function

Sum #3=3.581937, sigmoid(3.581937)=0.972931


Input sum for node 3 into sigmoid

Output for node 3=0.972931





 function

The three outputs above, from the sigmoid function, serve as inputs to the next layer:

Outputs from the hidden layer into the next layer (output node)

sums1 (outputs for first layer)=[0.99938624184010816, 3.5304465518798017e-012, 0.97293134318447005]

Weights for the second series of inputs, into the last (output) node

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

1.000000 * -8.335785 = -8.335785, tempsum=-8.335785

Bias*weight

0.999386 * 16.936754 = 16.926358, tempsum=8.590574

Node1 input*weight

0.000000 * -5.657080 = -0.000000, tempsum=8.590574

Node2
input*weight


0.972931 * -8.831921 = -8.592853, tempsum=-0.002279

Node3 input*weight

Sum for node 1=-0.002279





Sum of products

Sum #1=-0.002279, sigmoid(-0.002279)=0.499430


Input the sum into the sigmoid

Output for node 1=0.499430





    function

sums2=[0.49943030024746571]


Output of neural net

>>> 

Input 1 0  XOR

filelist1=[[7.3952956372178722, 16.346332797696896, 20.144761472207978], [-26.369596751031558, -12.536992493625663, -16.326240416217114], [3.5819370342432895, 0.023702595763643509, 0.023702599323310779]]

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

1.000000 * 7.395296 = 7.395296, tempsum=7.395296

Bias*input


1.000000 * 16.346333 = 16.346333, tempsum=23.741628

Input bit value 1*weight

0.000000 * 20.144761 = 0.000000, tempsum=23.741628

Input bit value 0*weight

Sum for node 1=23.741628





Sum of products for Node 1

1.000000 * -26.369597 = -26.369597, tempsum=-26.369597
Bias*input

1.000000 * -12.536992 = -12.536992, tempsum=-38.906589
Input bit value 1*weight

0.000000 * -16.326240 = 0.000000, tempsum=-38.906589

Input bit value 0*weight

Sum for node 2=-38.906589





Sum of products for Node 2

1.000000 * 3.581937 = 3.581937, tempsum=3.581937

Bias*input

1.000000 * 0.023703 = 0.023703, tempsum=3.605640

Input bit value 1*weight

0.000000 * 0.023703 = 0.000000, tempsum=3.605640

Input bit value 0*weight

Sum for node 3=3.605640





Sum of products for Node 2

Sum #1=23.741628, sigmoid(23.741628)=1.000000

Input Node 1 sum into sigmoid


Output for node 1=1.000000





   function

Sum #2=-38.906589, sigmoid(-38.906589)=0.000000

Input Node 2 sum into sigmoid


Output for node 2=0.000000





   function


Sum #3=3.605640, sigmoid(3.605640)=0.973549


Input Node 1 sum into sigmoid


Output for node 3=0.973549





   function

sums1 (outputs for first layer)=[0.99999999995111888, 1.2678941013496114e-017, 0.97354862499055961]

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

1.000000 * -8.335785 = -8.335785, tempsum=-8.335785

Bias*weight

1.000000 * 16.936754 = 16.936754, tempsum=8.600969

Input from Node1*weight

0.000000 * -5.657080 = -0.000000, tempsum=8.600969

Input from Node2*weight

0.973549 * -8.831921 = -8.598304, tempsum=0.002664

Input from Node3*weight

Sum for node 1=0.002664





Sum of products

Sum #1=0.002664, sigmoid(0.002664)=0.500666

Output for node 1=0.500666

sums2=[0.5006661210796246]

>>> 

Input  1 1   XOR

filelist1=[[7.3952956372178722, 16.346332797696896, 20.144761472207978], [-26.369596751031558, -12.536992493625663, -16.326240416217114], [3.5819370342432895, 0.023702595763643509, 0.023702599323310779]]

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

IN findsum, input values=[1, 1, 1]

1.000000 * 7.395296 = 7.395296, tempsum=7.395296

1.000000 * 16.346333 = 16.346333, tempsum=23.741628

1.000000 * 20.144761 = 20.144761, tempsum=43.886390

Sum for node 1=43.886390

1.000000 * -26.369597 = -26.369597, tempsum=-26.369597

1.000000 * -12.536992 = -12.536992, tempsum=-38.906589

1.000000 * -16.326240 = -16.326240, tempsum=-55.232830

Sum for node 2=-55.232830

1.000000 * 3.581937 = 3.581937, tempsum=3.581937

1.000000 * 0.023703 = 0.023703, tempsum=3.605640

1.000000 * 0.023703 = 0.023703, tempsum=3.629342

Sum for node 3=3.629342

Sum #1=43.886390, sigmoid(43.886390)=1.000000

Output for node 1=1.000000

Sum #2=-55.232830, sigmoid(-55.232830)=0.000000

Output for node 2=0.000000

Sum #3=3.629342, sigmoid(3.629342)=0.974152

Output for node 3=0.974152

sums1 (outputs for first layer)=[1.0, 1.0296434435325208e-024, 0.97415220418011805]

filelist2=[[-8.3357847573142525, 16.936753556626257, -5.6570798757287113, -8.8319207606837544]]

IN findsum, input values=[1, 1.0, 1.0296434435325208e-024, 0.97415220418011805]

1.000000 * -8.335785 = -8.335785, tempsum=-8.335785

1.000000 * 16.936754 = 16.936754, tempsum=8.600969

0.000000 * -5.657080 = -0.000000, tempsum=8.600969

0.974152 * -8.831921 = -8.603635, tempsum=-0.002666

Sum for node 1=-0.002666

Sum #1=-0.002666, sigmoid(-0.002666)=0.499333

Output for node 1=0.499333

sums2=[0.49933343118183349]

>>> 

