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Note:

(a) All questions are compulsory.

(b) The candidate is allowed to make suitable numeric assumptions wherever. %

for solving problems

Q:Ne Question Marks
Let 4 be a fuzzy set defined on the universe X={ 1'72,"3',4};&5
function given by: )
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Q1 b Il S e il o
Verify the “Idempotency” property for g Juzzy set A, Also find
= AC %ﬁ o |
Tet ¢ be a fuzzy set defined on the. | 'ir;gfﬁ‘e X={0,1,2,3,4,5,6} with
membership function given by: . S
0, ==0,06
0.2, #=1,b
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P 1.0, #=8
(a) Determine ﬁié\,g/l_\;ﬁport, core, and height of the fuzzy set 0
(b) Find thé;g-cut sets of € for 0= 0.1, 0.2, 0.5, and 0.8,
The term "S ged" in g traffic control system is described by fuzzy sets:
wo ;fiw:(;L'apézoidal(O, 0, 20, 40)
‘Moderate: trapezoidal(30, 50, 50, 70)
Q3 o Fast: trapezoidal(60, 80, 100, 100) CO-3 5
() Tor a vehicle moving at 45 km/h, calculate its degree of
" membership in each fuzzy set.
“ (b) Explain how these fuzzy values might influence the triggering of
= a traffic light.
An cnergy-efficient air conditioning system uscs fuzzy logic to determine
“| how comfortable the room temperature is. The fuzzy set "Comfortable
Temperature” is represented using a trapezoidal membership function,
where:
Q4 o Temperatures between 20°C and 22°C are partially | CO-3 5
comfortable.
o Temperatures between 22°C and 26°C are considered fully
comfortable.
e A Temperatures between 26°C and 28°C are again partially
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comfortable.
° Outside this range, the temperature is not considered
comfortable.

(a) Write the mathematical expression for the trapezoidal
membership function pi(x) representing the "Comfortable
Temperature" fuzzy set.

(b) Sketch the graph of the membership function. Calculate the
degree of membership for a temperature of 24°C and for 27°C.

(c) Briefly explain how the fuzzy membership value can help the
system decide whether to cool the room or not.

Consider a population of individuals represented as binary strings of leng

5. The fitness function is f{x)=Number of 1’s in the string.  Giveps, ﬂl‘g‘
population: G }%
{10010, 11001, 11011, 00001}

(a) Evaluate the fitness of each individual

i (b) Perform rank-based selection and sclect two parent e CO-5
) Apply single-point crossover on selected pméﬁtgq@§b§ition 3 to
generate offspring, i,
(d) Find the fitness of generated offspring,
.
Suppose a genetic algorithm uses chromosonies:of the form x = abedefgh
with a fixed length of eight genes. Each Jcﬁg“@@ﬁ‘%bﬁmany digit between 0 and
9. Let the fitness of individual x be calgu a @aﬁ.‘%f(x) =@+tb)-(c+d)+(
+ 1) — (g + h) and let the initial populati consist of four individuals with
the following chromosomes:
Q6 CO-5
(a) Evaluate t ﬁ f% tness of each individual, showing all your
w01'kjﬁ’§§, and*arrange them in order with the fittest first and the
least fit lagt.
(b)“fggr pf‘fn the crossover between two individuals (x2 & x3) using
: %f@a:@nggpoint crossover at the middle point and calculate their
¢ fitness.
State whethér the following statements are True or False:
: (Eij Genetic  Algorithms always guarantee finding the global
‘ optimum,
(b) Mutation helps maintain diversity in the population,
(¢) The selection process in GAs is entirely random. CO-4

(d) Crossover in Genetic Algorithms always puarantees better
offspring than the parents

(¢) Elitism in Genetic Algorithms helps to preserve the best
individuals for the next generation.
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