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Note: All questions are compulsory. Marks are indicated against each question in qug_qfé?_ )

brackets.

1.

02

To compare two sensors based upon their detection levels and gam settmg, following
table gives gain settings and sensor detection level with a standard item being monitored
provides typical membership values to represent the detectlon level for each of the
SENSOrSs: '

Gain Setting | Sensor 1 (8;) detection level Sensoer(Sz) detection level
0 0 ;o 0
20 0.5 1 035
40 0.65 e 0.5
60 0.85 R 0.75
&0 1 s 0.9
100 T 1

The universe of discourse is X {0,20, 40,60, 80, 1003} Find the membership function
for the two sensors Sy and S, Also find the fuzzy sets S; NS,, S;US, S NS, and
S; U S, using standard operatlons [CO-2][4 Marks]

Let X =1{1,2,3,4,5} and'fuzzy set A=1{(1,0.7),(2,0.3),(3,0.5),(4,0.9),(5,0.6)},
Find the strong o cut set for ¢ = 0.3, 0.5 and 0.9. Also find the level set of 4.
[CO-2][4 Marks]

Suppose you have a set of data points representing the temperature in degrees Celsius,
and you want to create a fuzzy membership function to determine the likelihood that the
temperature is "hot". Using a triangular membership function with the following
parameters
Minimum temperature for "hot": 25°C
Moderate temperature for "hot": 30°C
Maximum temperature for "hot": 35°C
(a). Write the equation for ihe triangular membership function.
(b).If the current temperaturc is 28°C, what is the degree of membership for "hot"?
(). If the current temperature is 40°C, what is the degree of membership for "hot"?
[CO-3][4 Marks]
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4. Consider the following fuzzy proposition: "If the temperature is cold OR the humidity is
high, then the air conditioner should be turned on." The membership functions for "cold”"
and "high" are given by: ‘
"Cold": peoij(x) = 1 - (x-10)/10, for x € [0, 20} (where x is the temperature in degrees
Celsius)

"High": pynign)(x) = (x-60)/40, for x € [60, 100] (where x is the relative humidity in %)

If the temperature is 5°C and the relative humidity is 80%, what is the de ee of
membership for the antecedent of the fuzzy rule? ;

[co-3]g;[ Marks]

5. Consider a fuzzy set A defined on the universe of discourse X
following membership function: ;
Axy=1-(x- 5)2/25 for x €0, 10]

'to 10] with the

what is the crisp output
[CO-3][4 Marks]

value for the fuzzy set A?

6. Suppose we are using binary encoding in a gefietic algonthm to optimize a function of
two variables x and y, where x and y can take vaIues in the range [0, 5] with a precision
of 0.1, If we use 8 bits to encode each vanable what is the maximum number of possible

solutions that can be represented using bmaxy encoding? [CO-5]{1 Marks]

7. Fill in the blank : E [CO-1&5] [4 Marks]
) R — 1s2a soft computmg technique used for optimization problems?
B soft-_c*o:mputing technique is primarily used for data clustering

and classiﬁcation?‘ -.

(c} Which of the followmg is NOT a key component of a genetic algorithm?
A) Selectlon B) Crossover C)Mutation D) Gradient Descent

(é) Ina genetic algorithm, what is the purpose of selection?

A) To produce new offspring B) To evaluate the fitness of individuals
C) To randomly generate new individuals D) To control the rate of mutation
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