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Instruction: Answer ALL questions.

Ql (a) State TWO (2) basic Fuzzy Logic operators
(2 marks)

(b) For each operator in Qf(a) write its corresponding mathematical expression
(4 marks)

Q2 Describe TWO (2) conditions in which Fuzzy Logic is beneficial for?
(4 marks)

Q3 Explain TWO (2) rules of thumb which are helpful in defining fuzzy set.
(4 marks)

Q4 Describe the role in each phase of afinzy system development:

(a) fuzzifrcation
(b) fuzzy rule inference
(c) aggregation
(d) detuzzification

(8 marks)

Qs Choose ONE (1) application from the following:
(i) Medical application.
(ii) Hydrologicalormeteorologicalforecasting
(iii) Automotive application.

Based on the chosen application,

(a) Determine ONE (1) possible problem to be solved.
(2 marks)

(b) State TWO (2) linguistic variables.
(4 marks)

(c) State THREE (3) linguistic terms for each linguistic variable.
(6 marks)
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Q6 Given the rule below for fruit grading,

j-f COLOR_AND_SHAPE is perfect and SURFACE is slight defect
E,nen UKAUI; J-S SUperror

Use your assumption to:

(a) Provide other FOUR (4) possible rules for the problem.
(4 marks)

(b) Draw a detailed input and output membership functions for the rules provided in
Q6(a) (each membership function should have at least THREE (3) fuzzy sets).

(8 marks)

Q7 Given a degree of membership for object x to be in the following fvzzy sets; A, e and c:

m (x, A) z: 0 .4,
m(x, B) := 0.3,
m(x,C) ::0.7.

Compute:

(a) m(x , (A and B) )

(b) m(x , (A or B))

(C) m(x , (A and B) - complement (C) )

(2 marks)

(2 marks)

(2 marks)

Q8 Figure Q8 shows fuzzy graphs for membership functions A and B. Sketch a new graph
yielded from the result of the operation A OR B.

F*

Figure Q8
(4 marks)
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Q9 Convert the crisp membership function in Figure Q9 below into fuz.zy membership
function.
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Figure Q9
(4 marks)

QlO Given the case study, answer the following questions:

A €anl-nr' hr^^eqq r-onf rnl nneration invol-ves two I inorri st i r- n:r^mct- erqvlJsrqLlvlt IllvvlvyJ rrrrvuroLrL

consisting of pressure and temperature in a fluid delivery system. Nominal
pressure l-imits range from 400 to 1000 psi maximum. Nominal temperature
l-imits are 130F to 140F. Each Darameter in fuzzy linguistic terms is
characterized as foll-ows:

"Low" temperature:{r/0,......,r/r30,1/737,0.8/1,32,0.6/133,0.4/134,0.2/r3s,o/136}
"High" temperature:{0/734,0.2/1,35,O.4/136,O.6/I3'7,0.8/139,I/I3g,1,/I4OI
"Low" pressure : {L/400, 0.8/500, 0.6/600, 0.4/j00, 0.2/BOO, 0/900}
"High" pressure : {0/400, 0.2/500, 0.4/600, 0.6/-lOO, 0.9/900, I/gOOI

From the details above, draw the membership functions for:

(a) variable temperature
(4 marks)

(b) variable pressure
(4 marks)

(c) variable remperarure with fuzzy set NOT "Low" and NOT ',High,,.
(6 marks)
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Qll In a normal situation while driving, human drivers use the following three types of rules:

IF speed is slow, THEN apply more force to accel_erator.
fF speed is medium, THEN appfy norma.l- force to the acce.l-erator.
fF speed is fast, THEN appfy less force to the accelerator.

The membership functions in Figure Qll translates a speed of 55 into fuzzy values of
SLOW : 0.25, MEDIUM = 0.75 and FAST : 0.

Degree of

Membership

0.7J

0.2i

Accordingly, the fit vectors for accelerator force is given as below:

LESS : {L/0, I/20, 0.5/30, 0/40]}
NORMAL : { 0/20, 0.5/30, I/40, I/50, 0.5/60, 0/10]l
MORE : {0/50, 0.5/60, I/'70, ......, 1/100}

(a) Plot a graph resulted from aggregation (composition) process.

(b) Evaluate the crisp output for the accelerator force by using TWO (2)
methods;

(i) Mean-Max.

(iD Center of Gravity

(10 marks)

defuzziftcation

(8 marks)

(8 marks)

Membership Functions

Lrbel "SLOW" Label "MEDIUMU Label "FAST"


