Chapter 13 Fuzzy Systems and Computational Intelligence: Exercises and problems
1. Consider fuzzy AND and OR neurons with inputs xi ([0,1] and  weights wi ([0,1], i = 1,...,n, whose output yand and yor are computed as follows:
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where t and s are a t-norm and t-conorm. Assume that n = 2 and compute the outputs of the fuzzy neurons for weights wi ({0,1} and t = min and s = max..

2. Consider fuzzy AND and OR neurons with inputs xi ([0,1] and  weights wi ([0,1], i = 1,...,n, whose outputs yand and yor as in the previous problem. Plot the input-output function of both types of neurons choosing different t-norms and s-norms.

3. Let us consider a two-input, single output two-layer fuzzy neural network depicted below. Choose a t-norm and a s-norm as well as weights wij and vk to solve the exclusive-or classification. Use network structures with AND neurons in the second layer and OR neuron in the output layer, and vice-versa, OR neurons in the second layer and AND neuron in the output layer.
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4.Repeat Problem 2 for the neural fuzzy network of problem 3.

5.Consider a linguistic fuzzy rule-based system in which membership functions are triangular and restricted to provide strong partitions of the input and output universes. This means that the center of one membership function serves as the left base point of the next, and one membership function is constrained to have its center at the lower boundary of the input universe. In this case, only n-1 membership function centers need to be specified, where n is the maximum number of fuzzy sets that assemble a partition of a universe. Suggest a binary encoding scheme to evolve a rule-based model in which we must simultaneously determine partitions and fuzzy rules. Assume that rule semantics and remaining parameters of the fuzzy inference are known.

6.The participatory learning clustering algorithm determines cluster centers using an updating equation that looks similar to error correction learning schemes. Assume that the learning rate is fixed and that no arousal mechanism is used. Show that, in this case, the participatory learning updating equation is a form of least-squares error minimization procedure.

7. Suggest alternative mechanisms to update parameters 
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 in evolving fuzzy systems algorithms for the case in which a new rule is added, and the case when existing rules are merged.
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