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Note: (a) All questions are compulsory. %ﬂer@j '%j%

(b) The candidate is allowed to make Suitable numeric assumptions wh efétz{ﬁfgfzt%’fed

for solving problems =l Y 7 4
(c) Calcuelator is allowed %@f%@a
Q.No. Question G, % 0, CO | Marks

Q1 A manufacturing company wants to optimize its prod;_ggtion process. The | CO-1 [ 5
available data is incomplete, uncertain, and sometim > ,)ng’égnsistent due to
machine fluctuations and human errors. The comg%fﬁg%. ds a system that
can still make effective decisions under suc%@g@gﬁ?ﬁ
(a) Explain whether Hard Computing %%0&%@ mputing would be
more suitable for this situation. g}h%‘gxgas%ps for your answer.
(b) Give one practical example %j;grgafafﬁ Computing is preferred

and one example where So ‘Gomputirig is preferred.
Q2 | A company wants to evaluate, theipetformance of employees based on | CO-2 | 6

%

¥ TR e e, Y, g
their moOnthly sales (in m;;{sé”‘grhéggﬁzzzy set- “Good Performance” is

| definedas: - .. 4 A3
N T G ;o x<20
ta(e)r= (¥ — 20)/20 ; 20 <x< 40
%f’% o 1 ;o x=40
c

Where x represents the humber of units sold by an employee in a month.

Three empl f%zs%hé’ﬂ{ré”iﬁonthly sales as follows:
o  EmployeeA: 25 units
* g Xt aployge B: 35 units

A{?@- i E%ﬁw?ree C: 50 units

Afisyer thé following:

ga)%gmg the membership value of each employee in the fuzzy set “Good

erformance.”
| (0) Determine which employee has the highest degree of good
Iperformance.

Q3 (a) Write the Gaussian membership function.

(b) Compute the membership values: p(0), (1), W2), n(3) for c=2, o=I;
where ¢ represents the mean (center) and & controls the spread of the | cg.2 6
Gaussian function.

(c) Compute: %—)- for the Gaussian membership function.
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A factory manufactures two products: Product A and Product B. CO4 |6

¢ Profit earned per unit of Product A = %40

¢ DProfit carned per unit of Product B = 360

The factory has the following limitations:

e Each unit of Product A requires 2 hours of machine time and each
unit of Product B requires 3 hours of machine time. Total machine
time available is 120 hours.

¢ Each unit of Product A requires 1 kg of raw material and each unit
of Product B requires 2 kg of raw material. Total raw material
available is 80 kg.

o Due to a prior contract, the factory must produce exactly 30 toggl%
units of products A and B combined.

(a) Identify the decision variables.

(b) Formulate the objective function to maximize profit.
(¢) Write the inequality constraints.

(d) Write the equality constraint.

(€) Mention the non-negativity consiraints.

In a Genetic Algorithm, five chromosomes C1,C2 an C5 have |CO-5 6
the following fitness values:

Chromosome Fitness

(). Fmd thec ' s probability for each chromosome
(d). Suppos 3 the om numbers generated for selecting 3 parents
: x12Q.29,

=0.61, r3=0.89 Determine Wthh chromosomes
clégted as parents.

genegfc algorithm uses chromosomes of the form x = abedefgh | CO5 | 6
2 fixedil¢hgth of eight genes. Each gene can be any digit between 0
aﬁa\ Let%he fitness of individual x be calculated as: f{x) = (a+b) —(c +
%N + f) — (g + h) and let the initial population consist of four

1viduals with the followmg chromosomes:
; =65413532
xz =87126601
x3=23921285
x3=41852094
(a) Evaluate the fitness of each individual, showing all your workings,
and arrange them in order with the fittest first and the least fit last.
(b) Perform the crossover between two individuals (x& x3) using one—
point crossover at the middle point and calculate their fitness.
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