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   CO BL 
Q.1(a) Explain the major components of soft computing in detail. How do these components 

complement one another when integrated within a hybrid intelligent system? 
[5] 1 2 

Q.1(b) What is Hybrid Intelligent Systems? Discuss the importance of multi-objective optimization 
in AI systems. 

[5] 1 2 

     
     

Q.2(a) Describe the structure of an artificial neuron and discuss the working mechanism of the 
back-propagation learning algorithm. 

[5] 2 2 

Q.2(b) What are Generalized Neuron (GN) models? Discuss their use in electrical load forecasting, 
supported with an appropriate example. 

[5] 5 3 

     
     

Q.3(a) Define a fuzzy set. Discuss key operations on fuzzy sets—union, intersection, complement, 
and α-cuts—and support your explanation with suitable examples. 

[5] 2 2 

Q.3(b) Discuss the membership functions. What key characteristics distinguish fuzzy sets from 
classical (crisp) sets? 

[5] 2 3 

     
     

Q.4(a) Describe different Defuzzification methods. [5] 4 2 
Q.4(b) For the two fuzzy sets 𝐴ሚଵ and 𝐴ሚଶ 
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[5] 3 3 

 Find  (a)      𝐴ሚଵ ∪ 𝐴ሚଶ      (b)      𝐴ሚଵ ∩ 𝐴ሚଶ            (c) 𝐴ሚଵ              (d) 𝐴ሚଶ    

     
     

Q.5(a) Explain how a DC machine can be modelled using a fuzzy logic–based approach. [5] 3 4 
Q.5(b) Maximize the function f(x) = x2 where  0 ≤ x ≤ 31. Each chromosome is 5 bits long. Use 

binary encoding technique and single point crossover. Consider population                                 
size (n) = 4 and the initial population (x value) = 13, 24, 8, 19. Perform one generation of 
selection and single-point crossover. Assume suitable selection and crossover probabilities. 

[5] 4 3 
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