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Answer all questions.

1. A firm produces two products. These products are processed on three different machines. The time required
to manufacture one unit of each of the two products and the daily capacity of the three machines are given
in the following table (a blank in the table indicates that the corresponding product does not require processing
in that particular machine).

Time per unit Machine capacity
(in minutes) (minutes per day)

Machine Product A Product B
M1 – 3 441
M2 4 – 472
M3 2 5 430

It is required to determine the daily number of units to be manufactured for each product. The profits per unit
for product A and B (in thousand Rs) are respectively 4 and 3. It is assumed that all the amounts produced
are consumed in the market. The objective is to maximize the daily profit. Formulate the problem as an LPP
and solve it. 14

2. Consider the following 3 persons and 4 Jobs assignment problem where the elements in the matrix are
respective net returns of assignment, in suitable units. Find the optimum assignment schedule such that the
total net return is maximized. 8

Person Job
J1 J2 J3 J4

A 20 25 22 28
B 15 18 23 17
C 19 17 21 24

3. Solve the following two person zero-sum game. 8

Player B
Player A B1 B2 B3 B4

A1 2 2 3 –1
A2 4 3 2 6
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1. Suppose n stands for 1 plus the last digit of your roll number if it is between 1 and 9 (e.g. if your roll number
ends with 1, then n = 2; if it is 5, then n = 6; if it is 9 then n = 10 etc.), and n = 11 if your roll number ends
with 0. The one step transition probability matrix P = ((pxy)) of a Markov chain with state space {d, e, f} is
given below. Find (a) the 3-step transition probability matrix and (b) the steady state distribution of the chain.
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2. Define n as the last digit of your roll number if other than 0, and n = 10 if the last digit is 0. Keeping 4
significant digits, use the supplied table (as available from Fundamentals of Statistics, Vol-2) to simulate
observations from U[0,1] (as many as required), give their values, and use a suitable transformation to

generate a Poisson process  0t t TN  
 with intensity parameter 1

n
   per hour, up to time T = 7.5n hours.

What is the value of NT for your process? 8+2

3. In a certain clearance counter 15 passengers arrive per hour. The average processing time for each passenger
is 3 minutes. Under appropriate assumptions (to be stated clearly), find
(a) the expected number of passengers to be processed every hour,
(b) the average number of passengers per day (assuming 24 hours schedule) for whom the processing time

exceeds five minutes,
(c) the expected amount of time per day the counter remains idle (assuming 24 hours schedule),
(d) the average number of passengers in the queue and in the system,
(e) the average waiting time for a passenger in the queue and in the system.
Suppose the authority contemplates to open another counter provided the average waiting time of a customer
to get the final clearance exceeds 20 minutes. Find the arrival rate for which the authority has to open
another counter. (1+1+2+2+2)+4
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