CSC 425/525  Homework #5 answer key
a. .7*1+1.0*1+.3*1 > 0, therefore 1
b. 1.0*1-.8*1-.7*1 < 0, therefore -1

c. .7*1 + 1.0*1 -.8*1 -.7*1 +.4*1 +.3*1 > 0, therefore 1

2. Given the 4 associations, we wind up with the following matrix addition:
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3. The hidden layer nodes do not represent anything specifically unlike the input and output nodes.  An input node is a feature that is either present or absent and an output node represents whether the particular inputs are of a specific class or not (e.g., output node i indicates whether the input is in class i or not in class i).  But the hidden nodes represent the “subsymbolic” representation, so for some class i, there is no way of knowing whether some node j should be outputting a 0 or 1 when presented with input that is or is not in the class.  Therefore, we have to base our backprop algorithm on not whether some internal node should have output a 0 or 1 but based on minimizing the error rate that we are estimating from the input to output mapping.

4. Given the Hopfield network to the right

a. A=1, B=1, C=0, D=1, E=0, F=1, G=1
b. A=1, B=0, C=0, D=1, E=0, F=1, G=1 
c. Aside from the two in a & b, the additional states are

A=0, B=0, C=0, D=0, E=0, F=0, G=0

A=1, B=1, C=0, D=0, E=0, F=0, G=0

A=0, B=0, C=1, D=0, E=0, F=0, G=0

A=1, B=0, C=0, D=1, E=1, F=1, G=1
5. 
The above network is a bit difficult to read.  In essence, a “for loop”, as learned by the examples, must be the word “for” followed by a ( followed by either nothing or int var = value or just var = value, followed by ; followed by either nothing or var op value (where op should be a relational operator, this was omitted from the diagram) followed by ; followed by one of the items listed, var++, var--, var1++, var2++, var1++, var2--, etc followed by ) followed by { some code }.
a. Set a comes closest to class 2 (slightly)
Set b comes closest to set 1

Set c comes closest to set 2

Set d comes closest to set 2

Set e comes closest to set 2 (slightly)

Set f comes closest to set 1

Set g comes closest to set 2
b. Taking the clustering results from part a, the true center of the data points becomes (these are just the averages of the 2 data points in set 1 and the 5 data points in set 2):

Center for class 1:  (2, 2.5, 2, 7, 9, 5)

Center for class 2:  (7.8, 5.6, 5.2, 3.6, 5.6, 3.2)

With these new centers, we compute the average distances from the centers and we find that set b and set f are equally close to the new center for class 1, so either of them could replace the old center, and for class 2, set e is closest to the new center so could replace the old center.
