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Q.1 Answer the following Questions.

1. Describe the queueing system model (M/M/m: oo / FIFO). 2

2. Write the limitations of queueing theory. 3

3. Write the basic theorem of duality in the problem of linear programming 3
problem.

4. Write the advantages of the revised simplex method for linear 2

programming problems.

Q.2 Obtain the optimal solution of the dual problem from the optimal solution of the 14
following linear programming problem.
Maximize Z = 50x, - 70x, subject to:
Constraints: x; + 2x, <1600,
X1+ 2x,< 100
2x; +x,<120
X1, X, >0

OR
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Prove that the primal problem is retrieved by taking the dual of the dual linear 14
programming problem.

Q.3 Explain the Queueing model (M/M/1:c0 /FIFO) in detail. 14
OR

A) Describe the basic components of a queueing system. 7

B) Write the formulas for the Queueing model (M/M/m: « / FIFO) 7

1. Queue is empty.

2. nnumbers of consumers in Queue.
3. An average length of queue system.
4. Total time spent in a queue system

Q.4 Answer any TWO 12

(1) A person repairing a washing machine finds that the time spent on the
washing machine has an exponential distribution with a mean of 20 minutes. If
the washing machines are repaired in the order in which they come in and their
arrival is approximately Poisson with an average rate of 15 for an 8-hour day,

1. What is the repairman’s expected idle time each day?

2. What is the repairman's expected busy time each day?

3. How many expected numbers of washing machines are in a queueing

system?
4. How much average time is spent in a queue system?

(2) Customers arrive at the billing counter in a superstore at the rate of 12 per

hour. One clerk is serving the customers at the rate of 30 per hour. Customer
arrivals follow a Poisson distribution, and the service rate follows an
exponential distribution.

1. What is the probability that there is no customer in a queue system?

2. What is the probability that there are at least 3 customers in a queue

system?
3. How many average customers are in a queuing system?
4. How much average time do customers spend in a queuing system?

(3) State the rules of writing dual problems of linear programming problems
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Gujarati Version [Max. Marks: 50]

Q.1 oflAeil UL oll wcllod VLN,
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