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. Ql) (a) Disc~ss th~ theory of alternative optimal solution and infeasible solutions
in linear programming. , '

(b) Define dual problem. State the fundamental properties of duality. Give,
the rules for constructing the dual problem and discuss its role for post
optimalityanalysis.

Q2) Cars are shipped from three destination centres to five dealers. The shipping
cost is based on the mileage between sources and the destinations, and is
independent of whether the trucks make the trip with partial or full loads. The.

following table summarizes the mileage between the distribution centres and
the dealers together with monthly supply and demand figures given in number
of cars. A full truck load 'includes 18 cars. The transportation cost per truck

per mile is $25. .
(a) Formulate the associated transportationrmodel.
(b) Determine the optimal shipping schedule.

. Table: Mileage chart and supply and demand. .
Dealer

~

1 "2 3 .4 5

1

Center 2

3

Supply

400,

200

'ISO

Demand 100 200 150 160 140
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Q3) Consider the problem

z = 6xI +- 3X2 - 4XIX2 - 2XI2 - 3X22

subj ect to

Xl +X2::; 1

2xI + 3X2 ::; 4

.;L

XI' X2 ~ 0

Show that z is strictly concave and solve the problem using quadratic
progral11l11ing"algorithnl.

II

Q4) (a) . Describe a procedure to generate random numbers on the interval [0, 1]
with two digit accuracy. .

(b) Discuss the di'fferent m~thods of r'andom number generation.

(c) Write a short note on use of computer for system simulation.'

Q5) Find the optimal policy using the dynamic programming technique for the
problem '.

Minimize z =X 2 + X 2 + X 2I 2 3

Subject to

X I + X2 + X3 ~ 15 and XI' X2'X3 ~ 0

Q6) A library wants to improve its service facilities in terms of waiting time of the
borrowers. The library has two counters at present and borrowers arrive
accordingto Poisson distributionwith arrivalrate 1every6 minutesand service
time follows exponential distribution with a mean of 10 minutes. The library
has relaxed its membership rules and a substantial increase in number of
borrowers is expecte.cLFindthe number of additional counters to be provided

. if the arrival rate is expected to be twice the present value and average waiting
time of the borrower must be limited to half the present value.

Q7) Apply the heuristic to tbe following problem:.
A manager has t9tal 0['10 employees working on six projects. There are
overlaps among the assignment as the following table shows.
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~ Project

2 5 .63 4
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4

,~

Employees 5

6

7

8

9

10

The manager meets with each employee individually once a week fpr a progress
report. Each meeting lasts about 20 minutes for a total of three hours and 20
minutes for all the employees. To reduce the total time, the manager wants to
hold group meeting'depending on shared projects. The objective is to schedule
the meeting in a way that will reduce the traffic (no of employees) in and out
of the meeting room.

Q8) (a) A company is planning to spend $10,000 on advertising. It costs $3,000
per minute t9 advertise on television and $1,000 per to advertise on
radio. If the firm buys x minutes of television advertising and y minutes
of radio advertising, the revenue in thousand of dollar is given by
fix, y) = - 2X2 ~ Y+xy + 8x+ 3y.UseLangrangianmultipliermethodto
maximise the revenue.

(b) Use the Newton Raphson method to solve

g(x) = (3x - 2)2(2x - 3Y starting with Xo= 10
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