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ADAPTIVE CONTROL SYSTEMS    

 (Electronics and Control Engineering)

Time: 3 hours






Max. Marks:70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain the general adaptive system. 

   b)
What are main components of adaptive control? Explain each of them in detail.

2.
An integrator 
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controller 
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The desired response model is given by 
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. 
Derive, using the Lyapunov theory, a parameter update law of an 
MRAS
guaranteeing that the error e=y-ym goes to zero.

3.a)
State and explain the BIBO stability criterion for static and dynamical systems..

   b)
Explain the design procedure of MRAS using gradient approach.

4.a)
With help of block diagram explain the self-tuning regulator. 

   b)
Consider the process 
[image: image4.wmf])
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, where a is an unknown parameter. Assume 
that the desired closed-loop system is 
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Construct 
continuous-time indirect self-tuning algorithms for the system.

5.
Draw the block diagram of computer implementation of adaptive control system, 
which employs Braun’s method for identification and activations. 

6.a)
Explain the generalized minimum- variance method for design of self-tuning 
controller.

   b)
Define hyper stability and describe the hyper stability design procedure.

7.a)
Consider the function 
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where x and b are column vectors, A 
is a matrix, and c is a scalar. Show that the gradient of function V with 
respect 
to x is 
given by 
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   b)
Explain the method proposed by Mishkim and Hadded for the design of adaptive 
control system employing combination of impulses, step functions. 

8.
Write short notes on the following:


a)
MIT rule.
b)
Marx system.
c)
Pole-placement design.
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