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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: (2 x 10) 

 a) Draw the block diagrams of open loop and closed loop adaptive filters 
respectively. 

 

 b) What is meant by Learning curve in reference to a adpative filter?  
 c) What is the significance of Wiener solution for any adaptive algorithm?  
 d) Cite two disadvantages of Least Mean Square algorithm.  
 e) An adaptive linear combiner with 3-weights has a error surface plot of____ 

dimensions. 
 

 f) The _______ of the input correlation matrix define the principal axes of the 
error surface. 

 

 g) The _______ of the input correlation matrix, give the second derivatives of the 
error surface ᶓ with respect to the principal axes of ᶓ. 

 

 h) Explain the terms convergence and stability in reference to an optimisation 
algorithm. 

 

 i) What is meant by deconvolution?  
 j) Define gradient for a performance function, and give the mathematical 

expression for it. 
 

    
Q2 a) Prove that the error signal is uncorrelated (orthogonal to) with the input signal 

in a linear adaptive filter, when the mean square error is minimum i.e. the filter 
is optimum. 

(5) 

 b) Find the eigenvalues of the following : 
ܴ = ቂ2       1

1       3ቃ 
 

ܴ = ቂ4       1
1       3ቃ 

(5) 

    
Q3 a) In the given below adaptive linear combiner involving a single weight, and the 

switch S open, derive the expression for the performance function ξ (Mean 
Square Error). Also find the optimum filter weight.  
         
  
 
 
 
 
 
 

(5) 

 b) Define mean square error for an adaptive linear combiner. Hence derive the 
Wiener- Hopf equation for optimum filter coefficients for the same. 
 

(5) 

    
Q4 a) What do you understand by channel equalisation? Explain adaptive channel 

equalisationwith block diagram. 
(5) 
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 b) What do you understand by noise cancellation?  Explain adaptive noise 
cancellation with block diagram and supporting mathematical expressions. 

(5) 

    
Q5 a) Explain Least Mean Square algorithm in reference to its special estimate of 

gradient. Use it to derive the weight updation rule for LMS. 
(5) 

 b) Derive the condition for convergence of weight vector in LMS algorithm. (5) 
    

Q6 a) What is weight deviation vector? Establish a relationship between mean 
square error ξ, minimum mean square error ξmin and weight deviation vector. 

(5) 

 b) In context of an error performance surface, emphasise the geometrical 
significance of eigen vector with the help of suitable plot. 

(5) 

    
Q7  Make a comparision between gradient search by Newton’s method and 

gradient search by steepest descent. Include mathematical expressions and 
supporting plots to establish the differences. 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Steepest Descent Algorithm  
 b) Misadjustment In an Adaptive Process  
 c) Excess Mean-Square Error  
 d) Adaptive System Identification  
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