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ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Define Poisson process.

2. Give the steady state difference equations related to
queuing models.

3. Define cyclic closed network system and give the steady
state probability of the system.

4. For an M/G/1 queue, what is the expected waiting time
and expected number in the system?

5. Define simulation.
6. Give some limitations of simulation.

7. What is the difference between slack variable and surplus
variable?

8. What do you mean by transportation model?

9. State the necessary and sufficient conditions for an
optimum solution of a general non-linear programming
problem.

10.  Define convex function.
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PART—B (5x16=80 marks)

Suppose that the customers are arriving
at a ticket counter according to a Poisson
process with a mean rate of 2 per minute.
Then in an arrival of 5 minutes find the
probability that the number of customers
arriving is

(i) exactly 5

(ii) greater than 3

(111} less than 4

A TV repairman finds that the time spent
on his jobs has an exponential
distribution with mean 30 minutes. If he
repairs sets in the order in which they
came in and if the arrival of sets is
approximately Poisson with an average
rate of 10 sets per 8 hours day, what is
the repairman’s expected idle time each
day? How many jobs are ahead of the
average set just brought in?

Or

Obtain the steady-state probabilities of
M/M/C queuing system.

A super market has two girls running up
sales at the counters. If the service time
for each customer is exponential with
mean 4 minutes and if people arrive in a
Poisson fashion at the rate of 10 an hour
(1) What is the probability of having to
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wait for service?

(ii) What is the expected percentage of
idle time for each girl?

(iii) If a customer has to wait, what is the
expected length of his waiting time?

(i)  Derive Pollaczek Khintchine formula.

(i)} Derive the distribution of the number
served during a busy period in an M/M/1
queue.

Or

Show that, in the closed network system with
m customers, the system as seen by arrivals to
server j is distributed as the stationary
distribution in the same network system when
there are only m-1 customers.

(@  Arrivals at a service station have been
found to follow Poisson process. The
mean arrival rate is 2 =6 units per
hours. Simulate five hours of arrivals at
the station.

(i) Find the value of n experimentally by
simulation.

Or

Mr.Sharma, the owner of small Grocery story
wishes to evaluate his daily ordering policy for
bread. His current rule is: order the amount
demanded the previous day and the never runs
out of stock. He purchases bread at the rate of
Rs.1.50 per bread and sells if for Rs.1.75. The
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breads are ordered at the end of each day and
are received the following morning. From past
historical data the following distribution of

demand for any day has been estimated.

Average Probability
Demand

(Du)(per day)

10 0.25

20 0.50

30 0.25

Mr. Sharma is considering the following two

ordering policies:

Policy 1: Order each day the amount of bread

that was demanded previous day.

Policy 2: Order each day the amount of bread
that is equal to the average demand of

previous two days.

Determine which policy will yield the highest

profit?

(i) Solve graphically the following LPP: (6)
Maximize Z = 4x; + 3x;

subjectto x; —x, < —1;

—x;+x; <0 andx,x; 2 0.

(i) Use simplex method to solve the LPP: (10)
Minimize Z = 8x; — 2x,

Subject to —4x; + 2x; £ 1; 5x; —4x; < 3
andx;,x; 2 0.
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Or
Solve by two phase method: Maximize
Z=2x) +x; + 1/4x;3
subject to 4x; + 6x; + 3x; < 8;
3x; —6xy; —4x; < 1;
2x; + 3%, —5x3 Zandx;, x;,x3 2 0.
@  Solve the following NLPP by using the
Lagrangian multipliers method.

Maximize 2 = 10x, + 4%, — x? + 4x,x, — 5x%
subject to x; +x; = 0 and x;,x, = 0.

(i) Write the Kuhn-Tucker conditions for the
following problem and obtain the optimal
solution.

Minimize Z = 2x; + 3x; — x? — 2x¢
subject to x;+3x; < 6, x; +2x, < 10
and x1,x, = 0.
Or
Use Wolfe’s method for solving the following
quadratic programming problem:

Maximize f(x),x;) = 2x; + 3%, — 2x%, subject
tox; +4x; < 4x 4%, € 2andx,x; 2 0.
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