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Q1

Q2

Q3

Q4

A fuzzy set A is said to be convex if the universal set X is a vector space and A(Ax +
(1 —A)y) = min {A(x),A(y)} for all x,y € X, and A € [0,1]. Show that [uzzy sct A
is convex if and only if the crisp set A, = {x € X: A(x) = a} is convex for cach a €
[0,1].

(5 marks)

Consider the fuzzy sets A and B are defined as universe, X = {0,1,2,3} by the
membership functions

()_ 4x
¥+3: N5 08

palx) =

Examine the intervals along x-axis corresponding to the a- cut sets for cach fuzzy scts
A and B for the following values of @, @ = 0.2,0.5, and 0.6.
(5 marks)

et A and B be fuzzy set defined on the universal set X =Z whose membership
functions are given by

A()—O'S—i—l 0.5
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and
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Let a function f:X X X > X be defined for all x,x; € X by s, ) = X ~ X5,
Calculate f(4, B).
(7 marks)

Given function

2
¥ (1l=a)
gl =e— va€e[01],y>0.
W = A5 011,y
(a) Show that the function is a fuzzy complement.
(4 marks)
(b) Plot the function for some values of y.
(2 marks)
(c) Demonstrate that the increasing generator g;(a) = m,y > 0 is a class

of fuzzy complement. [Hint: ¢;(a) = g7 ' (92(1) — ga(a))]
(5 marks)
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Q5

Q6

Q7

A= i o
oo A= 0be the Sugeno’s class of fuzzy

complements, obtain the t —conorm u such that (i, w, ¢) is a dual triple.

Let ila,b)=mab and let gyla) =

(7 marks)

There are two inputs, 1; and I, and an output O of a process. Developing a fuzzy
logic controller (FLC) based on the Mamdani approach is required. The inputs and
output arc expressed using three linguistic terms, namely L (low), M (medium) and H
(high). The membership function distributions of the above inputs and output are
shown in Figure Q6.1. The rule base of the fuzzy logic controller is shown in the
Table Q6.1.
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Figure Q6.1. Membership Function Distributions

Table Q6.1. Rules
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Suppose at any instant, inputs to the fuzzy logic controllerare Iy = 1.5 and I, = 25.

(a) Identify the fuzzified values of the inpult.

(8 marks)
(b) Compute rule strengths of the rules corresponding to the given inputs.

(5 marks)
(c) Decide the fuzzy outputs for the given inputs.

(7 marks)

(d) Defuzzified the output using Centroid method.
(3 marks)

In the field of computer networking there is an imprecise relationship between the
level of use of a network communication bandwidth and the latency expericnced in
peer-lto-peer communication. et X be a fuzzy sct of use levels (in terms of the
percentage of full bandwidth used) and Y be a fuzzy set of latencies (in milliseconds)
with the following membership function:
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X {O 0.1 0.3 0.8 i 1.0}
=157 30 T350 T 100 " 3000
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A T TV
(a) Compute the Cartesian product represented by the relation R = X x V.,
(10 marks)
(b) Now. suppose we have second fuzzy set of bandwidth usage given by
r-f2, L8 18 62 Uy
5 30 50 100 300

Find a relation between a Z and previously determines relation of Q7(a) (S =

ZoR)
(1) using max-min composition.
(5 marks)
(ii) using max-product composition.
(5 marks)
- END OF QUESTIONS -
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