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k – Nearest Neighbors 
 

Problem-1:     
 

Given the data of 12 cities with following co-ordinates: 

 

 
 

The distance between city ‘a’ with co-ordinates (a1, a2) and city ‘b’ with (b1,b2) is defined by the 

following formula: 

 
 

 

a) Plot the cities in coordinate system. 

 

b) For 12 cities, define the corresponding distance matrix. 

 

c) Solve for Travelling Salesman Problem, starting with city 1, by using 1NN heuristic. Draw the 

path in coordinate system. What is the total length of Travel Path. Is this path an optimal one ? 

Does there exists a shorter one?  

 

d) Freely choose another city, as starting point and use 1NN to find an optimal path from it. 

Draw in coordinate system. 

 



 

 

Problem 2: 

 

a) Given the description of Minkowski’s Metric, which metric has been used in Problem-1. Is it a 

Minkowski’s metric ? 

 

b) As mentioned in lecture slides, 

 

 
 

is a Minkowski metric Lp with p=∞. Prove it.  

 

c) One common task in Bioinformatic is comparison of DNA sequence. It is a common task to 

compare two sequences based on their edit distances for finding similarity. Calculate edit 

distance for following DNA sequence.  

 

 
Problem-3: 

 

Given a set of 5 data points: x1=2, x2=2.5, x3=3, x4=1, and x5=6. Find Parzen probability density 

function estimates at x=3, using the Gaussian function with σ=1 as window function.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


