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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Section. All

questions carry equal marks.

Show your computations clearly for each of

the four tasks involved in finding the crisp

value of control input. 15
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4. Discuss the complete FKBC architecture with

the help of example. What are the choice of

variables and content of rules adopted in it ?
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Section A

1. Two fuzzy relations R (relating variable x and

y) and S (relating variable y and z) are given

below. Find a fuzzy relation T (relating variable

x and z) by using (i) max-min composition

and (ii) max-product composition. 15
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2. In a computer engineering, different logic

families are often compared on the basis of

their power-delay product. 15

The fuzzy set F is the logic families F =

{NMOS, CMOS, TTL, ECL, JJ}

The range of delay time D = {0.1, 1, 10, 100}

in Nano seconds.

The power dissipation in micro watts P = {0.01,

0.1, 1, 10, 100}

By using max-min composition, obtain a fuzzy

relation between delay time and power

dissipation.

Section B

3. The operation of an FLC depends on the

execution of four major tasks : Fuzzification,

Inference, Composition and Defuzzification.

The inputs of an FLC are error [–3, 3] and

error change [–3, 3] and the output is control

input [–2, 2] as shown in the figure below.

The values of these variables are shown in

figure given below. For an error of 0.375 and

error change of –2.25 find the crisp value of

the control input. Use centre of gravity method

for defuzzification. The rule based is given

as :

If the error is positive and error change is

positive then control input is positive.

If the error is negative or error change is zero

control input is negative.

If the error is zero and error change is negative

control input is negative.

If the error is not negative then the control

input is zero.

If the error positive and error change is zero

control input is positive.
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Section C

5. (a) Describe membership function tuning

using performance criteria. 10

(b) What are the differences between a fuzzy

and adaptive fuzzy control system ? 5

6. (a) What is the difference between a model

based controller and self-organzing

controller ? 5

(b) Discuss the operation of a PID-like

FKBC. 10

Section D

7. Explain the principle of operation of a Neural

network based fuzzy controller. Also mention

its applications. 15

8. (a) Discuss the use of the Circle criteria for

testing and designing of a fuzzy control

system to ensure the stability. 10

(b) What are the Sufficient and Necessary

conditions in circle criterion ? 5
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