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1. Let U be the universe of discourse, and a fuzzy set F, FcU. Show that the law of the
excluded middle, FUF =U isnottrue. (15 #)

H _06,08_,05,04 03,09 H _ 2 H
2. Consider fuzzy set B =22+ =7+ + 5+ 5%+ and function  f(x) = x“ . Determine the
fuzzy set f(B) using the extension principle.

(15 =)
3. Consider the three binary fuzzy relations defined by the relational matrices:
06 0 01 06 06 01 0 03 05
Q=/06 02 01, Q=/04 02 01, Q;={04 0.2 0.1].
0 04 1 0 01 01 04 04 1

Compute the max-min compositions: (a) Q1 > Q2 (b) Q1 > Q3 and (c) Q1 ° Q2 ° Qa.

(25 )
4. LetU={2, 3,4,5}and V ={1, 2, 3}. Suppose that xeU , yeV and use the following fuzzy
IF-THEN rule:

IFxisA THENyisB
Where the fuzzy sets A and B are defined as

—06_,08_ 05, 04 —03,07_ 02
A==+ +72+5 and B +50+

Compute the implications using (a) Mamdani minimum implication (b) Mamdani product



implication. (20 %)
5. Consider a two-input-one-output fuzzy system and two fuzzy rules:
IFxiisAand x2isB, THEN yis A
IFxiisBand x2isA THENyisB
Where A and B are fuzzy sets in R with membership functions

ﬂA(u):{1—|u+14 if -2suso}

0 otherwise

o (U) ={1—|u| if -1<u 31}

0 otherwise
If the input to the fuzzy system is (X;,X;)= (-0.7, -0.4) and use the singleton fuzzifier.

Determine the output of the fuzzy system y* using product inference engine and center
average defuzzifier. (25 )



