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GUJARAT TECHNOLOGICAL UNIVERSITY
BE - SEMESTER- VI (NEW) EXAMINATION - WINTER 2021

Subject Code:3160619 Date:30/11/2021
Subject Name:Soft Computing Techniques
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Simple and non-programmable scientific calculators are allowed.

Q.1 (a) Whatis soft computing? How Soft computing differ from the Hard Computing?
(b) Describe the importance of fuzzy sets and its application in civil engineering sector.
(c) With respect to ANN discuss the various types of learning.
Q.2 (a) With suitable example show the operations on fuzzy sets — Union, Intersection and
Subtraction.
(b) What is membership function? Draw the various membership functions of fuzzy sets
with a suitable mathematical formula.

(c) For the two given fuzzy sets A and B as follows:

A={2422, 22 Bangp= {22428, 20, 1,08

Find (i) A (i) An B (iii) AUB (iv)A/B(V)A+B (vijA«B (viiAD B
OR
(c) For an aircraft simulator data the determination of certain changes in its operating
conditions is made on the basis of hard break points in the match region. Let fuzzy

set A and fuzzy set B represent as:

A = near match 0.65 = {L+O'—75+L+L5+L} and
0.64 ' 0.645 ' 065 ' 0655 ' 0.66

= . . 5 , 075
B = in the region of match 0.65 = {— NN L - }
064 T 0645 T 065 T 0655 T 0.66

Find (i) A (ii) A n B (iii) AUB (ivVA/B(V)A+B (viyAeB (VilA®D B
Q.3 (a) Compare the classical relation versus fuzzy relation.
(b) With suitable example, explain how membership function assignment is performed
using intution.
(c) Consider two fuzzy relations R1 and R2 on X X Y and Y x Zrespectively, where
X ={a,b,c}, Y ={1,23,4} and Z = {a, B}. Assume R1 and R2 can be expressed

as the following relation

5 02 0.6 08 09 i 82 83
Ry =(05 01 06 04f[andR, = 03 07
0.7 03 02 0.7 08 05
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Calculate the fuzzy max-min, and max- prod composition between two fuzzy

relations.
OR

What is defuzzification? List out various methods of defuzzification. Explain any

one method of defuzzification in details.

Write a short note on Mamdani FIS for the formation of inference rules.

For the logical union of the membership functions shown below Figure (a) and (b),

find the defuzzified value x”using centroid method.
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Figure (a) Figure (b)
List out and explain the different types of activation functions used in ANN’s.
Write short note on biological neuron.
Realize the Mc-Culloch-Pitts neuron model for AND gate (take binary data).

OR
Classify the biological and the artificial neuron.

With the flow chart explain the training process of Perceptron network.

Realize AND function using perceptron network for bipolar inputs and targets.

State the importance of Genetic algorithm.
Define: Crossover and Mutation

How are data represented in genetic programming?

OR
What is hybrid systems? List the various types of hybrid systems.

Write a short note on fuzzy neural system.

With the help of block diagram and flow chart, explain the one application of neural

network in civil engineering.
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