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1. Fuzzy sets A(X)cU and B(y)cV, universe of discourse U ={x1, X2, X3, X4} and V ={y1, Y2, Y3},

A=09,07,08,08 pB_03,05,08 06 . Find the relation R=AxB using the Cartesian product.

X Xy X3 Y1 Y2

(25%)
2. Let U ={xq, x2, X3} and V ={y1, y-}. Suppose that xeU , yeV and use the following fuzzy rule:
IFxisA, THENYisB

Where the fuzzy sets A and B are defined as A= 27 L408 28 SR 95 and B= Oyg + ‘;4 Give (x is A')

X3

where A'=23 1044 05 Derjve a output conclusion in the form (y is B’,) where the fuzzy

1

relation A—B is interpreted using Mamdani’s product implication and min for the t-norm.
(25%)

3. Figure 1. shows a 3-inputs/1-output perceptron. The perceptron uses the hardlim transfer
function and the input (p1 and p2)/ target output (t; and t2) prototype vectors are as follows:

1 1
{p,=-1t,=[0]} and {p,=| 1 ||t =[1]}.
-1 -1

Using the perceptron learning rule, find the weight matrix w and bias b with the initial w(0) =
[0.5-1-0.5] and b(0) = 0.5 to make correct classification of the two input vectors.  (25%)



Input Hard Limit Layer

Sx1 s

R
— . J

a = hardlim(Wp+b) Flgure 1

4. Consider the function F(x) = xZ +2x,x, +2X5 + x, + 2, calculating the stationary point in order
to find the minimum or maximum of the function F(x). (25%)

>
»

I
=)
I+
[
=i



