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1.a) Prove the fuzzy DeMorgan law




(i) A(Ac =(Ac ( Bc)c
(ii) A(Ac =(Ac ( Bc)c
   b)
Given an example for the membership function of the fuzzy relation 
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numbers and define the resulting matrix.


2.a)
Compose the following two fuzzy relations 
[image: image3.wmf]1

~

R

and 
[image: image4.wmf]2

~

R

by using the 
=max-min 
composition 


= max-prod. composition and 


= max-av composition.
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   b)
Given that A=0.2/3 + 0.5/4 + 0.8/5 and B=0.8/5 + 0.2/8, determine the Cartesian 
product of the two sets; A(B.

3.
Design a fuzzy controller for a temperature control system of a room. Assume 
your own control actions due to which the temperature of the room may vary. 
Design in fuzzy rule-
based system to keep the room at a comfortable 
temperature.
4.
For the data shown in the following data table, show the first 2 iterations in trying 
to compute the membership values for the input variables R, B and Y rejoins 


L & M.

	R
	B
	Y
	L
	M

	0.1
	0.02
	0.3
	1
	0


   a)
Use a 3 x 2 x 2 x 2 neural network with initializing all the weights to 0.5 

b) Use sigmoid activation function
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5.
Define a problem of process identification. What are the possible neural network configurations for plant identification? Explain each of them.
6.
Explain the design procedure of neuro-controller for a dynamical system with a case study.

7.
What are the main components of fuzzy logic controller? Explain each of them in detail.

8.a)
Give the brief operation of biological neural network.

   b)
Explain how biological neural network is superior over a conventional computer system.
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1.a) 
Let the two fuzzy sets 
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and 
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be defined as 
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={(0, 0.2), (1, 0.3), (2, 0.4), (3. 0.5)}
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 = {(0, 0.5), (1, 0.4), (2, 0.3), (3, 0.0)).


Is the following set a fuzzy relation on 
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 and 
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?


{((0, 0), 0 .2), ((0, 2, 0.2), ((2, 0), 0.2)}.


Give an example of a fuzzy relation on 
[image: image13.wmf]A

~

 and 
[image: image14.wmf]B

~

.

   b)
State and explain the “subsethood” theorem



2.a) 
Given that A=0.2/4 + 0.8/5 + 0.3/6 and B=0.3/4 + 0.2/6, determine 

(i) the algebraic sum of the two sets.





(ii) the bound sum of the two sets. 





   b)
(i) Given that A=0.8/4+0.7/5+0.3/6 and B=0.5/4+0.1/5+0.8/6, determine the bounded sum of the two sets. 








(ii) Give that A=0.6/4 + 0.5/6 + 0.7/8 and B=0.3/4 + 0.5/8, determine the bounded 
difference 
[image: image15.wmf]B

A

Q
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3. 
Design and develop a pressure process control by FLC model. Formulate 
necessary membership functions and required fuzzy rules for the application.

4.a)
What are major issues arise in plant inverse identification. Explain.

   b)
Explain the neural network configuration for plant inverse identification.

5.
What are different schemes of neuro-control for dynamical systems? Explain each 
of them in detail.

6.
Draw a block diagram of a possible fuzzy logic control system. Explain about 
each block.

7.a)
What are the three models of artificial neuron. Explain them in detail.

   b)
Compare and contrast artificial neural networks with conventional computer 
system.

    (Contd…2) 
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8.
For the data shown in the following figure, cluster the data points into 4 groups 
and show the first iteration in trying to compute the membership values fore one 
input pattern?


*              *

*           *

                           *     *  

*                         *

    *

                                                     0.2   0.4   0.6   0.8   1.0

   a)
Use 2 x 3 x 4 neural network with initial random weights 

b) Use binary step activation function for hidden layer and sigmoid function for output 
layer.
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1.a) Let the universe of discourse be given by U={5, 15, 20, 30, 40, 60, 80, 90}.

(i) Suggest a fuzzy set to describe the term “young”.

(ii) Suggest a fuzzy set to describe the term “old”.

(iii) Derive a fuzzy set to describe “not old”.

(iv) Derive a fuzzy set to describe “very young”.

   b)
Prove M(A) + M (B)  =  M(A() + M (A()


2.a)
Determine all possible 
[image: image16.wmf]a

-level sets and all strong 
[image: image17.wmf]a

-level for the following fuzzy sets: 









(i) 
[image: image18.wmf]A
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 = {(3,10, (4, 0.2), (5, 0.3), (6, 0.4), (7, 0.6),  (8, 0.8), (10,1), (12, 0.8), (14,0.6)}.

(ii) 
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   b)
Explain some basic set theoretic operations for Fuzzy sets.

3.
Using your own intuition, and your own definitions of the universe of discourse, 
plot fuzzy membership functions for the following variables: 

a) Weight of people 

           
(i)  Very light 
(ii)  Light 
(iii)  Average 
(iv)  Heavy 
(v)  Very heavy 

   b)
Age of people 

(i)  Very young 
(ii)  Young 
(iii)  Middle-aged 
(iv)  Old


(v) Very old

   c)
Education of people 


(i)
Fairly educated 

(ii) Educated 

(iii) Highly educated 

(iv) Not highly educated 

(v) More or less educated

    (Contd…2) 
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4.a)
For the data shown in the following data table show the first iteration in trying to 
compute  the membership values for the input variables p and Q into the regions 
A, B, & C.

	P
	Q
	A
	B
	C

	0.6
	0.78
	1
	0
	0



(i)
Use 2 x 2 x 3 network with initial random weights 

(iii) Use sigmoid activation function

b) Calculate the membership value for the following input data using the above calculated weights.

           

P                      Q


         0.12                    0.3

5.
What do you mean by an indirect learning architecture? With suitable diagrams, 
explain the specialized on-line learning control architectures.

6.
Define the problem of control of dynamical system and explain how to achieve 
them through neural networks.

7.
Explain the step-by-step procedure in designing of a fuzzy logic controller.
8.a)
Explain what is supervised and unsupervised learning with examples.

   b)
Explain the logic functions using truth tables performed by the following 
networks.


With MP neurons:
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1.a) 
 Consider the following matrix defining a fuzzy relation 
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Give the first and the second projection with 
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    b) 
Explain the properties of the Min-Max Composition


2.a)
Prove  E(A) = E(Ac)  = E(A(Ac) = E(A(Ac)




   b)
Determine the intersections and unions of the following fuzzy sets:  

(i)  
[image: image34.wmf]A

~

 = {(3,10, (4, 0.2), (5, 0.3), (6, 0.4), (7, 0.6),  (8, 0.8), (10,1), (12, 0.8), (14,0.6)}.

(ii) 
[image: image35.wmf]B
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 = {(2,0.4), (3, 0.6), (4, 0.8), (5, 1.0), (6, 0.8), (7, 0.6), (8, 0.4)}

(iii) 
[image: image36.wmf]C
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 = {(2, 0.4), (4, 0.8), (5,1.0), (7,0.6)}

3. 
Using your own intuition, develop fuzzy membership functions on the real line 
for the 
fuzzy number 3, using the following function shapes: 

(a) 
Symmetric triangle 

(b) 
Trapezoid 

(c) 
Gaussian function 

4.
Show the first 2 iterations in trying to compute the membership functions of the 
following data using 3 layer feed forward network 

	X1
	X2
	X3
	Y1
	Y2
	Y3

	0.001
	0.31
	0.28
	0
	1
	0


   a)
Use 3 x 4 x 2 network with initial random weights 

b)
Use binary step activation function for hidden layer and sigmoid activation 
function for o/p layer. 
    (Contd…2) 
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5.
What are the basic nondynamic learning control architectures? Explain each of 
them.
6.
Explain the procedure of identification of dynamical system using neural 
networks.

7.
Explain the design procedure of a fuzzy logic controller. Illustrate it with an 
example.

8.a)
Explain Kohenen self organizing maps with example.

   b)
Explain with neat block diagram ART network architecture.
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