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M.Sc. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

]\

FIFTH SEMESTER
COMPUTER TECHNOLOGY
XCS 351 — OPERATIONS RESEARCH
(REGULATIONS 2007)
(Common to S/W)
rI‘i»m«a : Three hours - - : Maximum : 100 marks
| Answer ALL questions.
PART A;- (10 x 2 = 20 marks)
1.  Define basic feasible solution of Linear Programming.

2.  Write the dual of the primal problem given below
Maximize Z = 3x; +x, + 4x3 +x, + 9x;
Subject to
X3y Xy, Xy Xs 20
3. . Compare Transportation Model and Assignment Model.
4. What is Tran shipment Model?
5.  Define cycle in network with example.
6.  Write the three different time estimate in PERT.
7. What are the assumptions of probabilistic EOQ Model?
8.  What is shortage cost?
9. What is Little’s formula?

10. What is basic queue discipline in queuing model?
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11. (a) Maximize Z = 3x, + 4%, '
Subject to

x, +x, < 450

2x, +x, <600
and x;, x,20. : (16)
Or
(b) Using M Method,
Minimize Z = 4x, + X,
Subject to
3x, +x, =3
4x, +3x, 26
x,+2x, <4
%, %520, . (16)
12. (a) Solve the following transportation problem (16)
Destinations
1 2 3 4 Availability
, [afelxs] o
Sources 2 ~ 13
s [msla]
Requirement 6 10 12 15 43
, Or
(b) Solve the Assignment problem - | (16)
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(i) Describes Dijkstra’s shortest route algorithms. (8)

(ii) The network in figure gives the routes and their lengths in miles
between city 1 (node 1) and four others cities (nodes 2 to 5).
 Determine the shortest routes between city 1 and each of the
remaining four cities. (8)

19

Determine the critical path for the network. (16)

14. (a)

(b)

A particular item has a demand of 9000 units per year. The cost of one
procurement is Rs. 100 and the holding cost per unit is Rs. 2.40 per year.
The replacement is instantaneous and no shortages are allowed. Find the
economic lot size, the number of orders per year, the time between orders,
the total cost per year if the cost of one unit is Re. 1 (16)

Or

The daily demand for an item during a single period occurs
instantaneously at the start of the period. The pdf of the demand is
uniform between 0 and 10 units. The unit holding cost of the item during
the period is $ 50, and the unit penalty cost for running out of stock is
$ 4.50. The unit purchase cost is $ 50. A fixed cost of $ 25 is incurred each
time an order is placed. Determine the optimal inventory policy for the
item. : (16)
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A Arrival rate of telephone calls at telephone booth are according to

Poisson distribution with an average time of 9 minutes between two
consecutive arrivals. The length of telephone call is assumed to be
exponentially distributed with mean 3 minutes.

(1) Find the average waiting time in the queus.

(2) What is the probability that an arrival wiil have to wait for
" more than 10 minutes before the phone is free?

(3) What is the probability that he will have to wait for more than
10 minutes? Before the phone is available and the call is also
complete. : - (3+3+3)

A tax consulting firm has 3 counters in its office to receive people
who have problems concerning their income, wealth and sales

 taxes. On the average 48 persons arrive in an 8 hour day. Each tax

advisor spends 15 minutes on the average on an arrival. If the
arrivals are Poissonly distributed and service times are according to
exponential distribution. Find the average number of customers in
the system. el , )

Or
Explain about pure birth and death models. . 8 ,

Babies are born in a sparsely populated state at the rate of one
birth every 12 minutes. The time between births follows an
exponential distribution.

(1) Find the average number of births per ye.ar.

(2) Find the probability that no births will occur in any one day.

(3) Find the probability of issuing 50 birth certificates in 3 hours
given that 40 certificates were issued during the first 2 hours
of the 3 hours period. 2+3+3)





