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SOFT COMPUTING THEORY AND PRACTICE 
SEMESTER - 2 

 

Time : 3 Hours ] [ Full Marks : 70 

 

The figures in the margin indicate full marks.  

Candidates are required to give their answers in their own words as far as practicable. 

   Answer any five of the following.  5 ∞ 14 = 70 

1. a) Explain the difference between probability theorem and possibility theorem with 

proper example. 

 b) What are the benefits of fuzzy control ? 

 c) When we can use a fuzzy controller ? 

 d) "Fuzzy system is called knowledge-based system". Explain. 6 + 3 + 2 + 3 

2. a) Explain Γ fucntion, Π function, S function, L function and Λ function with 

suitable examples. 

 b) What is the use of T-norm and S-norm in fuzzy set operation ? 10 + 4 

3. a) Why normalization and denormalization is required in fuzzy system design ? 

 b) Differentiate between convex and non-convex fuzzy sets. 

 c) "Ram is older than Raju" considering this linguistic expression develops a 5 ∞  5 

fuzzy relation, where domain of age is  { 25, 35, 45, 55, 65 }. If age of Ram is 

described by 
0·1
25   + 

0·2
35   + 

0·5
45   + 

0·7
55   + 

1
65  , then find out the age fuzzy set for Raju.  

    6 + 2 + 6 
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4. a) Why fuzzy controller is more effective in non-linear systems compare to 

conventional controller ? 

 b) Explain the design principle of a two input fuzzy PD controller used in a negative 

feedback closed loop system. 4 + 10 

5. a) What are the important of ANN ? 

 b) Define bias and threshold in context of ANN. 

 c) Write a MATLAB program to generate following activation functions that are being 

used in neural networks : 

  i) identity fucntion 

  ii) binary sigmoidal fucntion 

  iii) bipolar sigmoidal function. 3 + 4 + 7 

6. a) Draw the structure of a biological neuron and compare biological neural network 

with artificial neural network. 

 b) What is significance of weights used in artificial neural networks ? 

 c) Describe different types of activation functions. 

 d) If the net input of an output neuron is 0·64 and steepness factor is 0·5, calculate 

its output when the activation function is  

  i) binary sigmoidal 

  ii) bipolar sigmoidal.  3 + 4 + 3 + 4 
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7. a) Discuss in detail the training algorithm used in BPNN. 

 b) What is the use of learning rate in BPNN training ? 

 c) Discuss the importance of learning rate in BPNN. 10 + 2 + 2 

8. a) What is the use of projection and cylindrical extension in fuzzy set operation ? 

 b) Calculate Mamdani implication and Zadeh implication,  

  if 
∼
A  = 0·9/x 1  + 0·4/x 2  + 0·7/x 3  + 1/x 4  and 

∼
I   = 0·7/y 1  + 0·5/y 2  + 0·9/y 3  . 

    4 + 10 

    

END 


