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Question (1) [12) 

(i) Describe Chebychev distance in a plane giving two examples where this distance 

measure is used. Derive the expression to find Chebychev distance. 

(ii) · Plot the iso-cost contour line passing through the point (1, 5) for the following: 

f(x, y) = 6lx-61 + 3jx-4j+9jy-ll 

Question (2) [12] 

A new back-up power generator is to be located to serve a total of six precision machines in a 

manufacturing facility. Separate electrical cables are to be run from the generator to each 

machine. The locations of the six machines are PI = (0, 0), P2 = (30, 90), P3 = (60, 20), P4 = 
(20, 80), P5 = (70, 70), P6 = (90, 40). Assume rectilinear distance. 

(i) Write the appropriate objective function for locating the generator? 

(ii) If f(x) and f(y) represent the total length of cable in x and y directions 

respectively, write f(x) and f(y) as piecewise linear functions. 

(iii) Determine the optimal location of the generator using median method. 

(iv) Formulate the problem as a linear programming problem to minimize the total 

length of cable in x-direction. 

Question (3) [12 J 

A firm has five distribution centers and it is to be determined as to which subset of these 

distribution centers should be selected as a site for construction of warehouses. Suppose the 

goal is to build a minimal number of warehouses that can cover all distribution centers in a 

manner that every warehouse is located within 1 0 miles of each distribution center it services. 

The following table lists the distance between distribution centers (in miles). 
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DC 1 2 3 4 5 

1 0 10 15 20 18 

2 10 0 20 15 10 

3 15 20 0 8 17 

4 20 15 8 0 5 

5 18 10 17 5 0 

(i) Formulate the.problem as a set covering problem. 

(ii) Solve the problem using greedy heuristic. 

Question ( 4) [12] 

A company is planning to locate its distribution centers to serve the western part of India. 

After a survey, the company has identified five sites (A, B, C, D, E). The monthly cost of 

meeting the customer's demands and rental cost for each ofthese facilities are given below. 

Using construction heuristic, determine the optimal number of distribution centers, their 

location and which customer(s) should be served by which distribution center. 

Customer A B c D E 

1 2,500 500 3,600 10,000 8,000 

2 1,800 6,000 5,400 1,200 7,200 

3 5,000 5,000 4,700 1,500 6,500 

4 2,800 2,600 4,800 6,000 7,000 

5 6,000 1,500 9,000 8,000 6,300 

Rental cost 5,000 7,000 6,000 2,000 8,000 

Question (5) [12] 

Five special-purpose machines are located in a plant at the points (0, 0), (0, 10), (30, 25), (15, 

10), and (20, 20). The machines require maintenance at expected frequencies of 10, 16, 8, 5, 

and 12 times per month, respectively. Due to the nature of the maintenance, all machine 

maintenance must be performed at the maintenance center. The annual cost of owning and 

operating a maintenance center is $5000. The cost of moving a machine to the maintenance 

center is estimated to be $10 per unit distance. What are the total cost and locations of the 

maintenance centers if two maintenance centers is the optimal number? (Use rectilinear 

distance measure) 

*** 
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