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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type : (2 x 10) 
 a) Minimum error rate discriminant function can be written as 

A) g(x) = P(w1/x) / P(w2/x) 
B) g(x) = P(w1/x) + P(w2/x) 
C) g(x) = P(w2/x) – P(w1/x) 
D) g(x) = P(w1/x) – P(w2/x) 

 

 b) The multivariate normal density is completely specified by _____ number of 
parameters. 

A) d + d (d +1)/2 
B) d -  d (d +1)/2 
C) d + d (d – 1)/2 
D) None of the above 

 

 c) The  structure of Bayes classifier is determined by  
A) The conditional densities P(x/wi) 
B) The prior probabilities 
C) Both A and B 
D) The joint probabilities 

 

 d) The perceptron and relaxation procedures use a criterion function that 
____________ 

A) minimizes it 
B) maximizes it 
C) equal to zero 
D) either A or B 

 

 e) In unsupervised learning the solution suffers from the usual problems 
associated with _____________ 

A) Non-parametric assumption 
B) Parametric assumption 
C) Either A or B 
D) Both A and B 

 

 f) Classifier that places a pattern in one of only two categories is called 
A) dichotomizer 
B) trichomizer 
C) economizer 
D) chotomizer 

 

 g) A classifier that uses linear discriminant function is called 
A) minimium error-rate classifier 
B) linear machine 
C) hiddenmarkov model 
D) all of theses 
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 h) If the sequence has the property that whenever two samples are in the 

sample cluster at level K, they remain together at all higher levels, then 
sequence is said to be : 

A) Hierarchical clustered 
B) On-line clustered 
C) Tree-cluster 
D) All of the above 

 

 i) In K-means clustering, K indicates 
A) Number of cluster centres 
B) Number of samples 
C) Both A and B 
D) None of these 

 

 j) The centre of the cluster is determined by 
A) Mean vector 
B) Covariance matrix 
C) Both A and B 
D) None of these 

 

    
Q2  Answer the following questions: Short answer type : (2 x 10) 

 a) Explain the term pattern and classification with examples.  
 b) What is a Naïve-Bayes classifier?  
 c) What is a feature vector?  
 d) Differentiate supervised learning and semi-supervised learning  
 e) What does a classifier that uses linear discriminant functions is called?  
 f) What is the difference between parametric and non-parametric pattern 

recognition methods? 
 

 g) What factors determine the center and shape of a cluster?  
 h) What is Hadamard transform? Explain.  
 i) What is multilayer perceptron?  
 j) Explain the concept of criterion functions for clustering.  
    
  Part – B (Answer any four questions)  

Q3 a) State the Bayes Rule and explain how it is applied to pattern classification 
problems. Show that in a multiclass classification task the Bayes decision rule 
minimizes the error probability. 

(10) 

 b) Describe the basic modules in designing a pattern recognition system. (5) 
    

Q4 a) Show that the perceptron weight update algorithm converges to a solution 
after a finite number of iteration if the training data set is linearly separable. 

(10) 

 b) Draw the diagram single layer two input – one output perceptron. State its 
weight update equation. 

(5) 

    
Q5 a) Why is back propagation algorithm so called? What is the significance of its 

activation function in relation to its cost function? 
(10) 

 b) Explain the concept of combining classifier. (5) 
    

Q6 a) With multilayer networks what is the limitation of the least squares cost 
function and suggest an alternate cost function with appropriate equations 
that is better suited for pattern recognition tasks and indicate its advantages. 

(10) 

 b) Write a short note with diagrams on Decision trees, which are nonlinear, 
nonmetric classifiers. 
 
 

(5) 
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Q7 a) What is the difference between classification and clustering? State and 

explain various techniques used for clustering. 
(10) 

 b) Describe the basic steps that must be followed in order to develop a clustering 
task. 

(5) 

    
Q8 a) To which category of clustering schemes does the k-means algorithm belong?  

What is its major advantage? Which are the factors that influence the 
computational duration of this algorithm? 

(10) 

 b) Which are the two schemes of Hierarchical clustering algorithm? Give brief 
descriptions. 

(5) 

    
Q9 a) Describe the basic competitive learning algorithm with relevant equations. (10) 

 b) With a diagram explain the Minimum Spanning tree algorithm. (5) 
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