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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) State the significance of decorrelation of error and input components in an adaptive 

linear combiner. 
 

 b) What is the geometric significance of eigenvectors and eigenvalues for a performance 
surface. 

 

 c) Define geometric ratio in refrence to checking stability of a gradient search process.  
 d) Write three advantages of Least Mean Square algorithm.  
 e) Explain the statement “adaptive systems are non-linear” with proper example.  
 f) Define gradient for a performance function, and give the mathematical expression for 

it. 
 

 g) What is the significance of Wiener solution for any adaptive algorithm?  
 h) A single-weight performance surface has the parameters λ = 0.1    ξ = 0, and ω∗ =

2 . Write an expression for this performance surface. 
 

 i) State the condition on the convergence parameter for a critically damped learning 
curve. 

 

 j) What is the significance of finding the variance of a gradient estimate?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What is the significance of characteristic equation for some matrix R. Write the 

characteristic equation for R in terms of a polynomial, if : 

푅 =
푎  푏  푐
푏  푎  푏
푐  푏  푎

 

 

 b) Explain gradient search by Newton’s method. Develop a discrete form of Newton’s 
algorithm with differences rather than derivatives. 

 

 c) Prove that the error signal is de-correlated with the input signal in a linear adaptive 
filter, when the mean square error is minimum i.e. the filter is optimum. 

 

 d) Define perturbation P. What in general is the effect on the perturbation P, if a weight is 
added to a given traversal filter. 

 

 
e) Calculate the eigenvalues of R =

4 2 0
2 4 3
0 3 6

 
 

 f) What is meant by geometric ratio in a gradient search algorithm? Explain its role in the 
stability of an algorithm. 

 

 g) For the univariable performance surface given by ε = 0.4w + 4w + 10, what range of 
values of the convergence parameter will provide a stable weight-adjustment curve. 

 

 h) Derive the condition for convergence of weight vector in LMS algorithm.  
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 i) What is weight deviation vector? Establish a relationship between mean square error 
ξ, minimum mean square error ξmin and weight deviation vector. 

 

 j) What do you understand by channel equalisation? Explain adaptive channel 
equalisation with suitable block diagram.   

 

 k) Formulate  the Widrow Hopf equation for optimum filter coefficients.  
 l) What is the role of a microphone in noise cancellation?  Explain adaptive noise 

cancellation with block diagram and supporting mathematical expressions. 
 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  In a single weight adaptive process, the adaptive gain constant 휇 = 0.01, and the 
average squared input signal value is 2. What are the time constants for weight 
adjustment and for the learning curve with Newton’s method of gradient search. 

(16) 

    
Q4  What is weight deviation vector? Establish a relationship between mean square error 

ξ, minimum mean square error ξmin and weight deviation vector. 
(16) 

    
Q5  Describe the problem of inverse modeling with a labeled block diagram. Derive an 

expression for the error 푒  , in terms of the input signal 푠 , for inverse modeling a 
system given by 퐻(푧) = 4− 3푧  . 

(16) 

    
Q6  Explain Least Mean Square algorithm in reference to its special estimate of gradient. 

Use it to derive the weight updation rule for LMS. What is Filtered X-LMS algorithm 
and where is it applied? 

(16) 
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