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1. If t-norm is defined as the following:

Any function t:[0,1]x[0,1] —»[0,1] satisfying axioms t; - t, is called the fuzzy

t-norm.

—t
iy

:1(0,0)=0, t(a,))=t(l,a)=a (boundary condition)
t, :t(a,b) =t(b,a) (commutative condition)

t,: if a<a' and b<b', then t(a,b)<t(a',b")(non-decreasing condition)

~—
N

:t(t(a,b),c) =t(a,t(b,c)) (associative condition)

Prove that t,, (a,b) <t(a,b) < min(a,b) Va,b €[0,1], where tqy(.) is the drastic product.

(20%)

ab

2. Givenafunction T(ab)=—————
max{a,b,0.5)

, show that the function T(-) is an operation of t

norm. (15%)



3. Suppose f is a function mapping ordered pairs from U; = {-2,-1,0, 1, 2} and U, = {-2, 0,
2} to V, and f(xq, X2) = 2x +xZ —6X,X, . Given two fuzzy sets A = U; and B < U, such that A

=0.5/-2+0.3/-1+0.9/0 + 0.4/1 + 0.7/2and B =0.7/-2 + 0.2/0 + 0.4/2, (15%)
(a) find A%+3 and 5B+4A
(b) find f(A, B).
(c) find f( A, B).

4. (a) If s-norm and t-norm are Yager t-norm and Yager s-norm, respectively, show that

C (Se (a,b)) =t (c(a), c(b)), where the c(-) denotes the regular fuzzy complement. (b) if the
algebraic sum s(a, b) = a+b-ab and algebraic product ty(a,b) = ab, please show that
C(sas(@,b)) = tap(c(a),c(b)).  (20%)

Yager clase of t-norms: t_(a,b) =1-min(L, (L-a)” +(1-b)*)"), @ e (0,).

Yager class of s-norms: s_(a,b) = min(1,(a” +b“)"*), @ e (0,).

5. Given a fuzzy rule base as follows, please write a computer program to implement this
fuzzy rule base and calculate the output of this fuzzy inference system. Within your
computer program, you should also include a part that allows you calculate the fuzzy
output for any input values of u; and u,. Please state what approach you have adopted
for the defuzzification and implement it in your computer program.  Note that you are
allowed to use any computer language except the MATLAB commands. (30%)

if up is Ay and uy is A, then y = 4+u;+4u,
if up is Ap1 and u, is Ay, then y = 2+2.5u7-3u;
if up is As1 and u; is Az, then y = 4+5u;-2u;
where A1, A1z, A1, A2z, Az and Ag; are described as followings.
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