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Time : 2 hours Maximum Marks : 50
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Note: Question no. 1 is compulsory. Answer any four
questions out of questions no. 2 to 7. Use of

calculators are not allowed.

1. Which of the following statements are True and
which are False ? Give a short proof or a

counter-example in support of your answer.  5x2=10

(a) In an LP model, replacing < or > by = in the
constraints can improve the value of the

objective function.

(b) In an assignment problem, the optimal
solution is always along the main diagonal.

(c) In queuing theory, the steady state solution
exists if 0 < A < .
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(d)

(e)
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In an inventory model with finite
replenishment rate, if the replenishment
rate is equal to consumption rate, the
holding cost is zero.

Dynamic programming problem cannot be
solved using recursive equation approach.

A company produces two types of diet
products, A and B. Because of the need to
ensure that certain important nutrients o, f3
and y are present in the meal, it is necessary
to buy the products A and/or B. The amount
of each nutrient available per unit of either
product is given below, along with the

minimum requirement of each nutrient :

Nutrient Product | wfin. amount of
A | B | nutrient required
a 36 | 6 108
B 3 |12 36
Y 20 | 10 100
Product cost
(per unit) 20 | 40

Formulate the problem of deciding the
amount of the products that should be
purchased in order to meet the minimum
requirements of nutrient at lower cost, as an
LP problem.



(b) A petrol station sells 4000 litres of petrol
every month. The parent company, wherever
it refills the station’s tank, charges the
station ¥ 50 besides the cost of petrol. The
annual cost of holding a litre of petrol is
¥ 0-30. Find out the Economic Order
Quantity. 5

3. (a) An automobile dealer wishes to put four
repairmen to four different jobs. The
repairmen have somewhat different kinds of
skills and they exhibit different levels of
efficiency from one job to another. The dealer
has estimated the number of man-hours
that would be required for each job-man
combination. This is given in the matrix
form in the adjacent table :

Job

A B C D

115 3 2 8

217 9 2 6

316 4 5 7

4 |5 7 7 8

Find the optimal assignment that will result
in minimum time needed. Also find the
minimum time. 4
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(b) The data for an 5/3/F/F ., problem is given
below :
Processing Time

LJob| My M, Mg
1 10 1 7
2 7 2 8
3 8 4 12
4 9 3 10
5 7 5 9

Find the optimal sequence of the jobs,
minimum idle time of M3 and minimum total
elapsed time.

4. (a) A transportation network system has the
following data-set :

Factory C(?ﬁgt)y Warehouse D(ﬁrl?i?gd
A 45 | 25
B 15 II 55
C 40 I1I 20

The transportation costs per unit (in )
allocated with each route are

I II III
A |10 7 8
B |15 12 9
c| 7 8 12

Find an initial basic feasible solution by
Vogel’s approximation method and hence
find optimal solution and the optimal
transportation cost.
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(b)
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The following is one of the tables obtained
while solving an LPP using simplex method :

Cj’s 3 56 0 0 0 |golution
Cg| X |X1 X9 S; 89 Sy £
3 X4 1 O l 0o - g 2
3 3
0S8 |0 0o-21 24
3 3
5 Xo | 0 1 0 O 1 6

Determine whether the solution in the above

table

is

optimal.

If objective function

coefficient of X; changes from 3 to 6, find the
new optimal solution and the optimal value
of the resulting LPP.

Write dual D of the LP problem P given by

Minimize 2x; + 3Xo,

subject to

2X1 + 3X2 <30
X1 + 2X2 > 10
X]_ —X2 > O,

X1, X9 >0.

Further, without solving P and D check if

(* 10
X =—
13

2

« 10

X —j and
2 3

5

[y*—O Yo =75 ¥3 —lj
1 > 2 3’ 3 3

solutions for P and D, respectively.

5

are

optimal
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(b)
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Find the optimum order quantity for a

product for which the price breaks are as

follows :
Quantity Unit Cost (%)
0<Qq <800 T 1-00
800 < Qg T 098

The yearly demand for the product is
1600 units per year, cost of placing an order

is ¥ 5, the cost of storage is 10% per year.

A bank has two teller machines working on
savings accounts. The first teller handles
withdrawals only. The second teller handles
deposits only. It has been found that the
service time distributions for both deposits
and withdrawals are exponential with the
mean service time 3 minutes per customer.
Depositors are found to arrive in a Poisson
fashion throughout the day with mean
arrival rate 16 per hour. Withdrawers also
arrive in a Poisson fashion with mean
arrival rate 14 per hour. What would be the
effect on the average waiting time for
depositors and withdrawers if each teller
could handle both withdrawals and
deposits ?



(b)

A project consists of eight activities with the
following relevant information :

) Estimated duration (days)
Activity I{Teréleec(il;t:r Most

Optimistic likely Pessimistic

A - 1 1 7

B - 1 4 7

C - 2 2 8

D A 1 1 1

E B 2 5 14

F C 2 5 8

G D,E 3 6 15

H F,G 1 2 3
Draw the PERT network and find out the

expected project completion time.

7. (a) A fertiliser company distributes its products
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by trucks loaded at its only loading station.
Both, company trucks and contractors’
trucks are used for this purpose. It was
found out that on an average every
5 minutes one truck arrived and the average
loading time was 3 minutes. 40% of the
trucks belong to the contractors. Making
suitable assumptions, determine :

(i)  the probability that a truck has to wait.
(i1) the waiting time of a truck that waits.

(i1i)) the expected waiting time of
contractors’ trucks per day.

7 P.T.O.



(b) A bakery keeps stock of a popular brand of
bread. Previous experience indicates the

following daily demand :
Daily Demand | Probability
0 0-01
10 0-20
20 0-15
30 0-50
40 0-12
50 0-02

Consider the following sequence of random
numbers :

48, 78, 19, 51, 56, 77, 15, 14, 68, 9

Using the above sequence, simulate the
demand for the next 10 days. Find out the
stock situation if the owner of the bakery
decides to make 30 breads every day.
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