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1 With suitable examples explain the important training mechanisms of artificial neural networks. 

2   Construct an energy function for a continuous Hopfield neural network of size N(N neurons.  Show that the energy function decreases every time the neuron output is changed.


3 What are the self organizing maps?. Explain the architecture and the training algorithm used for Kohonen’s SOMs.

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

5.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()
.

6.a) 
Given that A=0.2/3 + 0.5/4 + 0.8/5 and B=0.3/3 + 0.2/4 + 0.7/5 + 0.6/6, determine the algebraic product of the two sets. 





b)     Discuss the reflexivity properties of the following fuzzy relation:
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	x1
	x2
	x3

	x1
	1
	.7
	.3

	x2
	.4
	.5
	.8

	x3
	.7
	.5
	1


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

8. Write short notes on the following

(a) Adaptive fuzzy systems.   (b)  Fuzzy neural networks.     
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1. Derive the weight update equations for a multilayer feed forward neural network and explain the effect of learning rate, and momentum term on weight update equations.

2.    Construct an energy function for a discrete Hopfield neural network of size N(N neurons.  Show that the energy function decreases every time the neuron output is changed.

3. Describe the ART architectures and their processing algorithms.

4. What are the basic nondynamic learning control architectures? Explain each of them. 

5.a)
Consider the following matrix defining a fuzzy relation 
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	y1
	y2
	y3
	Y4
	y5

	x1
	.5
	0
	1
	.9
	.9
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:x2
	1
	.4
	.5
	.3
	.1

	x3
	.7
	.8
	0
	.2
	.6

	x4
	.1
	.3
	.7
	1
	0


Give the first and the second projection with 
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 and the cylindrical extensions of the projection relations with 
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                b) 
Explain the properties of the Min-Max Composition.

6.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 
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7.a)     Compare and contrast fuzzy logic control and classical control system.

               b)     Summarize in a point form the design steps of fuzzy logic control.

8.         Write short notes on the following:

(a) Optimization of membership function of fuzzy logic using neural networks.

(b) Adaptive fuzzy systems. 
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1.a) 

Differentiate the conventional computation and the neural network computation.

   b) 
Explain the supervised and unsupervised learning mechanisms. 

2.a) 

Draw the schematic diagram of Hopfield network and explain its operation.

   b) 
Consider a Hopfield network made up of five neurons, which is required to store the following three fundamental memories: 
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i)
Evaluate the 5-by-5 synaptic weight matrix of the network.

ii) Use asynchronous updating to demonstrate that all three fundamental memories 
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, satisfy the alignment condition.

3.  
Explain Konen’s self-organizing network. Discuss the training algorithm of Kohonen’s layer.

4. 
Define the problem of process identification. What are the possible neural network configurations for plant identification? Explain each of them.

5 a)
Let 
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. The relation R from A to B is given by 
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. Construct a fuzzy arrow diagram to show the relations S and R.


b) Give possible reasons for triangular membership functions being used, particularly when the height of intersection of each two successive fuzzy sets is equal to one-half.

6.a) 
Prove the fuzzy De Morgan 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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to the first ten natural numbers and define the resulting matrix.
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7. 
List the main components of fuzzy logic controller. Explain each of them in detail.

8. 
Explain the method of optimization of rule base of fuzzy logic controller using 

a) Neural networks

b) Fuzzy neural networks.
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1. Derive its learning algorithm with a schematic two-layer feed forward neural network. Also discuss the learning issues of backpropagation.

2. What are the modes of operation of a Hopfield network? Explain the algorithm for storage of information in a Hopfield network. Similarly explain the recall algorithm.

3.a) 
Explain the architecture of self-organizing map network.

               b) 
Explain the training algorithm of Kohonen’s layer training algorithm.

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

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

5.a)
The product and the bounded difference have both been suggested as models for the intersection. Compute the intersection of fuzzy sets 
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 given below and compare the three alternative models for the intersection: Minimum, product, and bounded difference.
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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)}
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 = {(2, 0.4), (4, 0.8), (5,1.0), (7,0.6)}

b) The bounded sum and the algebraic sum have been suggested as alternative models for the union of fuzzy sets. Compute the union of the fuzzy sets 
[image: image26.wmf]B

~

and 
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 of given in (a).

6.     
Let X = {1, 2, 3,  . . . , 10}. Determine the cardinalities and relative cardinalities of the following fuzzy sets.

(a)  
[image: image28.wmf]A
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 = {(3,1.0), (4, 0.2), (5, 0.3), (6, 0.4), (7, 0.6),  (8, 0.8), (10,1), (12, 0.8),     (14,0.6)}.

(b)  
[image: image29.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)}

(c)  
[image: image30.wmf]C
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 = {(2, 0.4), (4, 0.8), (5,1.0), (7,0.6)}

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

Contd…2.

Code No.411006



-2-



Set No.4

8. Write short notes on the following:

(a) Optimization of membership function of fuzzy logic using neural  networks.

(b) Neuro-fuzzy logic controller.
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