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Applied Soft Computing

(AEIE 6141)
Time Allotted : 3 hrs Full Marks : 70

Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and
any § (five) from Group B to E, taking at least one from each group.

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

- Group -A
(Multiple Choice Type Questions)
1. Choose the correct alternatives for the folicwing: 10x1=10
(i) What is the main difference between probability and fuzzy logic?
(@) Fuzzy logic is probability in disguise
(b) Fuzzy logic is the likelihood of an event occurring and probability is the extent of
that event
(c) Probability is ADDITIVE, meaning all its values must add up to one.
(d) Probability dissipates with decreasing information.

(ii) Where is the mintimum criterion used?

(a) When there is an AND operation : (b) When there is an OR operation
{c) In De Morgan's theorem (d) None of the above
(iif) Whe is the tounder of fuzzy logic?
(a) BartKesko (b) Sugeno
(c) Zadeh (d) Aristotle.

(iv) What are the following sequences of steps taken in designing a fuzzy logic machine?
(a) Fuzzification->Rule evaluation->Defuzzification
(b) Rule evaluation->Fuzzification->Defuzzification
(c) Fuzzy Sets->Defuzzification->Rule evaluation
(d) Defuzzification->Rule evaluation->Fuzzification.

(v) The room temperature is hot. Here the hot can be represented by

(a) m MF (b) increasing MF
- (c) decreasing MF (d) triangular MF.
(vi) The truth values of traditional set theory is : and that of fuzzy set is
i (a) either O or 1, between 0 & 1 (b) between 0 & 1, either O or 1
(c) between 0 & 1, between 0 & 1 (d) either 0 or 1, either 0 or 1.
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(vii) The values of the fuzzy set membership is represented by
(a) discrete Set (b) degree of truth
(c) probabilities (d) bothb & c.

(viii) Which is true for neural networks?
(a) It has set of nodes and connections
(b) Each node computes it's weighted input
(c) Node could be in excited state or non-excited state
(d) All of the mentioned

(ix) What is back propagation?
() Itis another name given to the curvy function in the perceptron.
(b) Itis the transmission of error back through the network to adjust the inputs
(c) Itis the transmission of error back through the network to allow weights to be
adjusted so that the network can learn.
(d) None of the mentioned

(x) Which of the following systems mimics human thinking?

(a) Artificial intelligence (b) Intelligent agent
(c) Geographical information system (d) Database management system.
Group-B

2.(a) Write the benefits of fuzzy logic.
(b) Distinguish between crisp set and fuzzy set with a suitable example with diagram.

(©) Is fuzzy logic is suitable for linear system? If not, why?
4+6+2=12;

3.(a) Define soft-computing and write the goals of soft computing.

(b) “Ankit can eat 10 apples” illustrate this statement with possibility and probability
theorem.

(c) Explain Heap Paradox in terms of fuzzy membership function.
4+4+4=12

Group -C
4.(a) Explain the knowledgebase required to design a home air-conditioner.
(b) IfX={1,2,3,4,5,6,7,8,9,10}, then write the membership function for logic “nearer to 8”.
8+4=12
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5.(a) What is composition operator? Explain with suitable example.

(b) Find out Relation Matrix using Lukasiewicz implication and Zadeh implication,
ifA=0.5/x1+0.6/x2+0.2/x3 + 0.9/x4+ and B =0.3/y1+0.7/y2+ 0.8/y3

4+8=12
Group-D
6.(a) Describe different types of activation functions used in neural network.
. (b) Explain the BPNN algorithm.
(c) Discuss the importance of learning rate in BPNN
2+8+2=12
7.(a) Differentiate single layer and multiplayer networks with suitable diagram.
(b) Explain Hebb network.
(c) Write a brief note on supervised and unsupervised learning network.
4+6+2=12
Group - E
8. Explain different designing steps of a fuzzy PD controller for any process control system.
12
9.(a) What is optimization and what are the factors that influence the optimization?
(b) Describe briefly different stochastic algorithms.
4+8=12
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