MEMC-5173
Intelligent Tools for Engineering Applications

Assignment #3 reference solution
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(a) Primary Linguistic Values
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(b) Composite Linguistic Values
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Q3-13
The fuzzy relation R of the rule "if x is A or y is B then z is C" is
R=AuB—C
=(AuB)NC
=(ANnC)u(BNC)
=(A->C)u(B—>0)

It is equivalent to the union of the fuzzy relations of two fuzzy rules "if x is A then z is C" and "if
yis Bthen zis C".
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For a single rule with multiple antecedents, the resulting qualified output MF
ot (2) is available directly from Equation (3.25) (page 67) by replacing “A”
with “” (multiplication):

e (2) Vaylpa (2) - up (¥)] - [1a(2) - pB(Y) - po(2)]
Ve {lpa (@) - b (y) - palz) - W)} - 2O(2)
{Valpa (2) - pa(@)]} - {Volpp (v) - B )]} - Ho(2)
w1y wg
(w1 -wa) -pc(z), vl

N e
firing

strength

which implies that the qualified output MF is scaled down by the firing
strength wyw,. For multiple rules with multiple antecedents (which is the
situation in Figure 4.3), the overall qualified output MF is the maximum of
each qualified output MFs, as indicated in Equation (3.28) (page 68).
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Xcoa =406,
X0 = any value between 44 and 45

Xyom =40

Note that you can verify the answers by using the MATLAB file defuzzy.m



