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Q.1 Given two objects represented by the tuples (22, 1, 42, 10) and (20, 0, 36, 8): 
i. Compute the Euclidean distance between the two objects. 
ii. Compute the Manhattan distance between the two objects. 
iii. Compute the Minkowski distance between the two objects, using h = 3. 
iv. Compute the supremum distance between the two objects. 

[5] I 1,2 

Q.2 Let X1 = (1, −1, −1), y1 =−1, X2 = (−3,1,1), y2 = 1, X3= (−3,1,−1), y3=−1, X4= (1,2,1), y4 
=−1, and X5 = (−1,−1,2, y5 = 1, be five binary labeled training examples. These points 
are linearly separable. Derive the optimum margin classifier (support vectors, 
weights and threshold value) and the margin. 

[5] I 3,4 

Q.3 Assume the following dataset is given: (2,2), (4,4), (5,5), (6,6),(9,9) (0,4), (4,0) . K-
Means is run with k=3 to cluster the dataset. Moreover, Manhattan distance is used 
as the distance function to compute distances between centroids and objects in the 
dataset. Moreover, K-Mean’s initial clusters C1, C2, and C3 are as follows: 

C1: {(2,2), (4,4), (6,6)} 
C2: {(0,4), (4,0)} 
C3: {(5,5), (9,9)} 

Now K-means is run for a single iteration; what are the new clusters and what are 
their centroids? 

[5] I 2,3 

Q.4(a) After winning a race, an Olympic runner is tested for the presence of steroids. The 
test comes up positive, and the athlete is accused of doping. Suppose, it is known 
that 5% of all victorious Olympic runners do use performance enhancing drugs. For 
this particular test, the probability of a positive finding given that drugs are used is 
95%. The probability of a false positive is 2%. What is the probability that the athlete 
did in fact use steroids, given the positive outcome of the test. 

[2] 1 2,3 

Q.4(b) Imagine that you are given the following set of training examples. Each feature can 
take on one of three nominal values: a, b, or c. 

 
a) How would a Naive Bayes system classify the following test example? 

F1 = a F2 = c F3 = b 

[3] 1 2,3 

     
Q.5(a) Discuss the type of clustering algorithms with appropriate examples. [2] 2 1,2 
Q.5(b) Given the dataset {A, B, C, D, E} and the distance matrix in Table.  

0 1 2 2 3 
1 0 2 4 3 
2 2 0 1 5 
2 4 1 0 3 
3 3 5 3 0 

Apply divisive analysis clustering algorithm (DIANA) to form clusters. 

[3] 2 2,3 
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