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1. Consider the function F(x) = € . Take one iteration of

Neuron’s method from the initial guess x, = [1 -2]". How close us

this result to the minimum point of F(x)? Explain.

2. Consider the function F(x) = 5x,° — 6X;X, +5 X,° +4 X, + 4x,. Take

two steps of the steepest descent algorithm, minimizing along a line

at each step SRR PL U RS | AT
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3. a Hopfield network has the following high-gain Lyapunov function:

V(a) = _,;,( 7a°+12a,a,-2 ay).
(1) Find the weight matrix W, where V(a) = — %aTWa.

(2) Find the gradient vector of the Lyapunov function.

(3) Find the Hessian matrix of the Lyapunov function.
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4. Fig. 1 shows several clusters of normalized vectors. Design the

weights of the competitive network shown in Fig.2, so that it

classifiers the vectors according to the classes indicated in the

diagram and with the minimum number of neurons. Redraw the
diagram showing the weights you chose and the decision

boundaries that separate the region of each class.
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Fig. 1 clusters of input vectors
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Fig.2 Competitive network
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