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Fuzzy Logic
Time: 3 hrs Max. Marks: 100
Note: AnswerF1VE full questions, selectinQNE full question from each unit.
UNIT - |
1 a. Define the operations performed on fuzzy sets. Giugable example for each type of
operation.
b. For the given two fuzzy sets :
A_{z 05,03 12} B:{ga_oz_ozj}z
2 3 4 5 2 3 4 5
Find; i) ADB i) An B i) An B iv)Bn A
c. Discuss the various properties of classical sets.
2 a. Given two fuzzy sets:
A={£+%+%} B:{O_-1+%+%}
1 2 3 1 2 3

Find the algebraic sum, algebraic product of tivemgifuzzy sets.

Define the different operations on classical s@ie suitable example for each type of
operations.

For the given fuzzy sets, verify DeMorgan theorem:

01,04 1 03 O. 02 05 1 04 Q.
[0 e oo 28008
O 1 2 3 4 0 1 2 3 5

UNIT - Il

. With suitable illustration, explain briefly the aj¢ions, projection and cylindrical extension.

b. For speed control of DC motor, the membership fioncof series resistanceslkarmature

C.

current } and speed N are given as follows:

03,07, 1 0. 02 04 06 08 1 02
Re={—+—+—+— I, = —— +
° 30 2 100 12 20 40 60 80 100 120

033 067 1 015
and N +
500 1000 1500 1800
Find;
1) Fuzzy Cartesian Product, R 3R |5 i) Fuzzy Cartesian Product, S &N
iii) Evaluate T= RS, using max-min composition.

Explain briefly the composition of fuzzy relation.
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4 a. Briefly explain extension principle as applied taz1y sets.

b. Explain with suitable examples fuzzy tolerance aqdivalence relations.
c. Given mapped ordered pairs from input univexse= {a, b}, X = {X, y, z}to an output
universeY = {1, 2, 3}The mapping is given by crisp relation,
ab
X1 2
R=y/3 1
z|2 3

Two fuzzy setdA on UniverseX; and fuzzy seB on universeX; are defined as
A:{%%&}; B:{@g}
X 'y z a b
Determine the membership function of the out@ut f(A, B)whose relational mappingis
described byr.
UNIT - Il
5 a. Explain briefly core, support, boundarg;cut, normal and subnormal with reference to

membership function.

b. Describe the different membership functions useduzry system analysis. Explain the
parameters that characterise the membership fumctio

c. Given two fuzzy sets, find Z* using COG method &@S method (Refer Fig. 5C)

A 5 z
b’:U - 5 o).
6 a. Define defuzzification. Explain the following meti®:
i) Centre of gravity (COG) defuzzification method i) Centre of Sum (COS).

b. Determine the defuzzification output by centre nims and height method for the given

fuzzy sets shown in Fig. 6(b).
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C.

b. Explain how fuzzy conditional if-then rules areargreted? lllustrate with suitable examples.

Explain the different ways of assigning membersfajues.

UNIT - IV

. What are linguistic values and linguistic hedgé&s@dlain with examples.

. Differentiate between generalized modus Ponenafilaference and compositional rule of

inference with examples.

. What is approximate reasoning? With examplespdsthe fuzzy logic propositions.

b. Two fuzzy membership functions are defined as:

As {0_1+@+£} and3={£+i+£}
XX X Yi Y. Y3

1) Find the fuzzy relatioiR for the rule if X' is Athen Y’ is B using classical implication.

i) A new fuzzy setA' is defined as

A= {%+i+£} Find B' = A'o R using max-min composition.
Xl X2 X3
With a block diagram, explain the features of Fudgrence System (FIS).

UNIT -V

. With a block diagram, explain the structure of fyzgic controller.

What are the steps involved in designing a fuzgyclaontroller?

What are the special forms of FLC system modelg#eiix

. With a suitable case study, explain the fuzzy |lagintroller.

List the various applications of fuzzy login corifeo.

Give the design elements that are adopted foreéseyd of general FLC system.

* * %



