CSC 425/525  Homework #5 (Chapters 10 & 11)                            

    
Due:  Friday, July 8
Word process all answers.  Figures may be hand drawn.  Undergraduates answer any two questions from 1-4 and one from 5-6 and another question for a total of four questions, additional questions for extra credit.  Graduate students answer all six questions.
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Given the following perceptron with the linear threshold activation function, determine whether it will output a 1 or -1 for each of these inputs.

a. x1..x5={1, 1, 0, 0, 1}
b. x1..x5={0, 1, 1, 1, 0}

c. x1..x5={1, 1, 1, 1, 1}
2. We have the following four associations.  Use them to derive the weights for a 6 input - 3 output linear associator similar to figure 11.22.   You can just list the weights as a final vector, or you can draw the network.
[-1, 1, -1, 1, 1, 1] ( [1, 1, -1]

[1, -1, -1, 1, 1, -1] ( [1, -1, 1]

[1, 1, -1, -1, -1, 1] ( [-1, 1, 1]

[1, 1, 1, 1, 1, 1] ( [-1, 1, -1]

3. In your own words, why is it difficult to determine the error for hidden layer nodes in a multi-layered neural network?
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Given the Hopfield network to the right

a. assume that A = 1, C = 1, G = 1 and all other nodes = 0 and find the stable state that the network relaxes to.
b. repeat part a with initial values of D = 1, and all other nodes = 0. 
c. for bonus credit, what are all of the possible stable states (hint: there are six of them).  You can find these states by writing a small program to solve the parallel relaxation problem on all 128 combination of inputs.
For your answers to this problem, just write the values of each node (e.g., A = 1, B = 0, C = 0, D = 1, E = 0, F = 1, G = 0) for your stable states rather than drawing the network.
5.  Assume the following for-loops and “near miss” for-loops in Java.  Provide a semantic network notation like Winston’s Arch that describes what a for-loop should look like.

for(int i=0;i<n;i++) {…}
Hit

for(j=0; ;j++) {…}

Hit

for( ; k!=j; k++, j--) {…}
Hit

for(i; i++) {…}


Miss

for(j=0) {…}


Miss

while(i=0;j<n;k++) {…}
Miss

6. Given the following 7 data items and the two class centers, 

a. determine for each of the 7 data, which class it falls into.

b. for each of the 2 classes, determine if any of the 7 data would make a better center than the center given and if so, which one?

You may want to implement a small program that computes the distances between points and determines class centers to help answer this problem.


Data:  
a. (6, 8, 8, 3, 12, 1)
b. (3, 3, 3, 6, 7, 8)
c. (8, 7, 1, 1, 3, 5)
d. (6, 5, 4, 3, 2, 1)

e. (8, 3, 7, 4, 6, 5)

f. (1, 2, 1, 8, 11, 2)

g. (11, 5, 6, 7, 5, 4)
Center Class 1: (4, 2, 3, 8, 10, 9)
Center Class 2: (9, 7, 9, 3, 2, 3)
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