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Answer any FIVE questions

All questions carry equal marks
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1   (a)
Write the dual of the following LPP 



Maximize Z= 8x1 + 6x2 
subject to the constraints  



x1 – x2 ≤ 3/5

                        x1 – x2  ≥ 2  and x1  ,  x2  ≥ 0

(b) Solve graphically the following LPP 



Maximize : Z = 3x1 +4x2   Subject to the constraints 



4x1 + 2x2 ≤ 80



2x1 + 5x2 ≤ 180
and  x1   ,  x2 ≥ 0

2    (a)
Solve the following LPP by dual simplex method 



Minimize: Z =  2x1 + 9x2+24x3 + 8x4+5x5 subject to the constraints 


x1 + x2+2x3 - x5 - x6 = 1


-2 x1 + x3 + x4 + x5 - x7 = 2


xj ≥ 0 for j=1,2,3……7

(b) Using Big M (Penalty) Method to Maximize Z= 8x2+x1 subject to the constraints


   
x1-x2 ≥ 0



2x1+3x2 ≤ 6 and x1,x2 unrestricted 

3   (a)
Write short notes on degeneracy in Transportation problems and as to how you 
handle it.

(b) A company has three plants A,B,C and three ware houses X,Y,Z.  The number of units available at the plants is 60, 70, 80 respectively.  The demands at  X,Y,Z are 50,80,80 respectively.  The unit costs of transportation are as follows 




X
Y
Z



A
8
7
3



B
3
8
9




C
11
3
5


Find the allocation so that the total transportation cost is minimum.
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4   (a)
Four jobs, each of which has to go through the Six  machines in the order 

M1, M2, ……M6..  Processing time (in hours) is given below  





Machines 



M1
M2
M3
M4
M5
M6


A
18
8
7
2
10
25

Jobs
B
17
6
9
6
8
19


C
11
5
8
5
7
15



D
20
4
3
4
8
12

Determine a sequence of the four jobs that minimizes the total elapsed time.
(b) Use the graphical method to determine the minimum time necessary to process the two jobs through four machines with the time relationship shown below

Job1
sequence:
B
C
A
D
E


Time (Hrs):
2
3
4
4
3


Job2
Sequence:
D
C
B
A
E


Time(Hrs):
3
4
5
3
4

5    (a)
A manual stamper currently valued at Rs. 1,000 is expected to last 2 years and costs 
Rs.4,000 per year to operate.  An automatic stamper which can be purchased for 
Rs.3,000 will last for 
4 years and can be operated at an annual cost of Rs. 3,000.  If 
money carries the rate of interest 10% per annum, determine which stamper 
should be purchased.

(b) Two players A and B will play the match coins game.  If the coins match, then A wins two units of value and if the coins do not match then B wins 2 units of value.  Determine the optimum strategies for the players and the value of the game.

6   (a)
Write short notes on

i) characteristics of queuing systems

ii) classification of queues

(b) In a railway marshalling yard, goods trains arrive at a rate of 30 trains per day.  Assuming that the inter- arrival time follows an exponential distribution and the service time distribution is also exponential with an average 36 minutes.  From the above data calculate 

(i) The mean queue size (line length)

(ii) The probability that the queue size exceeds 10
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7    (a)
Write short notes on procedure for obtaining Economic Order Quantity in cases of 

i) One price break and  

ii) Two price breaks.

      (b)
Consider a shop which produces three items.  The items are produced in lots.  The 
demand rate for each item is constant and can be assumed to be deterministic.  No 
back orders are to be allowed.  The pertinent data for the items is given below 


Item



:
1
2
3



Holding cost (Rs)

:
20
20
20


Set up cost (Rs)

:
50
40
60



Cost per unit (Rs)

:
6
7
5



Yearly demand rate (Rs)
:
10,000
12,000
7,500


Determine approximately the Economic Order Quantities when the total value of  
average inventory levels of these items is Rs. 1,000.

8   (a)
A vessel is to be loaded with stocks of 3 items.  Each unit of items i has a weight Wi `
and value vi. The maximum cargo weight the vessel can take is 5 and the details of 
three items are as follows.


i
Wi
vi


1
1
30


2
3
80


3
2
65

Develop the recursive equation  for the above case and find the most valuable cargo 
load without exceeding the maximum cargo weight by  using dynamic programming 

(b) Write short notes on

i) Stage coach problem relating to Dynamic Program 

ii) Functions of Inventories 

iii) Unbounded solution of a L.P.P.
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