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1. (a) Highlight the advantages and disadvantages of Soft Computing.
(b)  What is derivative-free optimization ? Briefly discuss.
(c) What is Concurrent Neuro-Fuzzy System ? Briefly discuss.
(d) Compare and contrast the two methods of Fuzzy Inference System :
(i) Mamdani System
(i) Sugeno Model
(e)  Briefly discuss the different functional blocks of Fuzzy Inference System.
(f)  Briefly discuss Inverse Learning. Also highlight its limitations.
(g) How does Rule-based system differ from Learning-based system ? (7x4)
2 (@) Mention some of the reasons why Soft Computing is needed. Discuss with an
example.
(b)  Discuss some of the areas in which Genetic Algorithms are frequently used.
()  Why do we use Fuzzy Logic in Neural Network ? Briefly discuss. What are the
difficulties in using Fuzzy Logic in Neural Networks ? (6+6+6)
3 (a) Present the state space diagram for Hill Climbing and show following regions in
the state space diagram: local maxima, global maxima, plateau, ridge, current
state, and shoulder. Explain in brief the problems in different regions in Hill
Climbing.
(b) Present some of the most commonly used representations of genetic algorithms.
(9+9)
4 (a) Briefly discuss mutation operator in Genetic Algorithm. Also discuss following
types of mutation algorithm: Bit Flip Mutation, Random Resetting Mutation, Swap
Mutation, Scramble Mutation, and Inversion Mutation.
(b) What is Least Squares Method ? Briefly discuss. How does Linear Least Squares
differ from Nonlinear Least Squares ? (9+9)
5 (a)  Find the line of best fit for the following data points using the least squares method :
x y)=(1, 3), (2, 4), 4, 8), (6, 10), (8, 15).
(b) Discuss the need of Hybrid System and briefly explain the Neuro-Fuzzy system,
its working, advantages, disadvantages, and applications. (9+9)
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6. (a) Assume that the Fuzzy Inference System under consideration has two inputs
x and y and one output z. For a first-order Sugeno fuzzy model, a common rule
set with two fuzzy if-then rules is the following :

Rule 1:1If xis A; and y is By, then f; =p;x+q;y + 1y,
Rule 2 : If x is A, and y is B,, then f, =p,x+q,y +1,

Draw the Sugeno fuzzy model and the corresponding equivalent ANFIS
architecture which illustrates the mentioned reasoning mechanism. Also discuss
about the nodes and node function in different layers of the corresponding
equivalent ANFIS architecture.

(b) A simple example of a nonlinear feedback control system is the inverted pendulum
system. Briefly discuss the inverted pendulum system. (9+9)

7. (a) To constructa fuzzy controller, we need to perform knowledge acquisition, which
takes a human operator's knowledge about how to control a system. Usually, we
can obtain two types of information from a human operator: linguistic information
and numerical information. Briefly discuss both linguistic information and
numerical information.

(b) Briefly explain the Neuro-Genetic hybrid systems, its working, advantages,
disadvantages, and applications. (9+9)
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