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Part A (Objective Type Questions)

Ansiwer all questions,
Each bunch of 4 questions has weight 1.

Congider the Linear programming problem

Minimize JEIEJIJ‘ with respect to the constraints Z!%Ijzbf and
< e

x;z0for j=1,2,,.,n.

Write the constraints of the dual LP problem.

Assume that in the optimal solutions of the primal and dual, a primal variable x; is positive.
What is the value of the corresponding dual slack variable y  _ 77

3 What iz the relation between duasl of the dual and primal ?

10
11

If in the primal LP problem, the j* variable Xj > 0, then what can we say about the

+h

Jconstraint 7

Agsume that there are m sources and n sinks in a transportation problem. What iz the order
of the transportation matrix ?

Conszider a transportation problem with m sources and n ginks, In a basic solution of this
transportation problem, what is the maximum number of variables having non-zero values !

Give an example of a triangular set of equations.

How many basic variables are there in a balanced transportation problem with m sources and
n destinations 7

Define a loop in a transportation array.
Define a transportation problem which is unbalanced.

Suppose that we have solved an unbalanced lransportation problem by adding a fictitious
source. In the optimal solution of the new balanced transportation problem, how we interpret
the supply from the additional source with respect to the new problem ?
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2 E 1404
In a flow net model of a transportation problem, what is the difference between the inflow and
outflow at a aink 7
Which of the following is True :—
(i} Assignment problem is a particular form of a transportation problem.
(ii) Transportation problem is 2 particular form of an assignment problem.

Consider an assisnment problem with n workers. How many basic variables are there in a
basic feasible solution for this problem 7

State the generalised lransportation problem.

What i= the formuls that we use to determine the cost coefficients of non—-basic variables in a
transportation algorithm 7
(4w [ =4)
Part B (Short Answer Type Questions)

Answer any five guestions.
Each question has weight L.

Write the dual of the following LP problem :—
Minimize 6x; + 3x,
gubject Lo
da; + 4wy, by = B
Br, = 3x, + 23 > 2
X gy 5 D

Write a short note on advantages of duality in LP problems.
Desgeribe the transportation matrix through an example.

Test whether the following six variables shown in the following table from a triangular set of
equations, where m = 3, n = 4.

Xq3 Trq |

Describe a method to solve an unbalanced transporiation problem.
Give an example of a transportation-cum-tranz-shipment problem.
Write the ohjective function and constraints in an assignment problem.

Frove that in an assignment problem with n workers n = 1 basic variables are zero.
{Gx1=0
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Part C (Short Essay Type Questions)

Answer any four questions.
Each question has weight 2.

25 Wnte the dual of the following LP problem :—
Maximize f = 8x; + 2x, +x, + 4z,
subject to
2xy F 2w, + xp + 3xy < 20
dxy + xp + Zxg + 2w, = 20
Ty Xy Xgexy = 0L

Solve the dual to find the optimal solution of the primal.

E 1404

26 Prove that the value of the ohjective function fix) for any feasible solution of the primal iz not
le== than the value of the ohjective funclion aly) for any feasible solution of the dual.

27 Solve the following transportation problem for minimum cost starting with the degenerate

S{Jlutlﬂﬂ IL': =-':I|:1.|. ril =4ﬂ, -'1:32 = 2“:, 113 =6‘:}

D, D, D,
o, |l ¢+ 5 2 |30
0,4 1 3|4
0,13 6 2 |20
o | 2 3 7 | 6O
40 50 60

28 Solve the following problem of transportation with trans—shipment with sources 8, 8, sinks

D, Dy and junction J for minimum cost.

5 S, J D, D,

Transportation cost 4 1 3 3
Capacity &0 40 == 35 45

e = 3 1w 5

Transportation cost 35, 4 — 2 3 6
J 4 2 — = T

n, |11 4 & — 4

0y, i T 5 - —
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Write the transportation algorithm,

Find the minimum cost solution for the 5 x 5 assignment problem whose cost coefficients are
given below :

1 2 3 4 ]
1 -2 -4 -8 -& -1
2 1] -9 -5 -5 -4
3 -3 -8 -5 -2 -5
4 -4 -3 -1 o -3
B -9 -/ -8B -9 -5

(4x2=58)
Part D (Essay Type Questions)

Answer any two gquestions.

Each guestion has weight 4.

The manager of an agricultural larm of 80 hectares learns Lhat for effective protection against
insects, he should spray at least 15 wnits of chemical A and 20 units of chemiesl B per heclare.
Three brands of insecticides are available in the market which contain these chemicals. One
brand contains 4 units of A and 8 units of B per kg and costs Rs. 5 per kg, the second brand
contains 12 and 8 units respectively and costz Rs. 8 per kg, and the third contains 8 and
4 units respectively and costs Rs. 6 per kg. It is also learnt that more than 2.5 kg per hectare
of insecticides will be harmful to the crops. Determine the quantity of each insecticide he
should buy to minimize the tatal cost for the whale farm.

Food bags have to be lifted by three different types of aircraft A, A,, A, from an airport and
dropped in flood affected villages V,, V,,, V4, V,, V... The quantity of food that can be carried in
one trip by aircraft A, to village ‘{, is given in the following table. The total number of trips
that A, can make in a day is given in the last colomn. The number of trips possible each day to

village V, is given in the last row, Find the number of trips each aireraft should make on each
village ao that the total quantity of foed transported in a day is maxdmum,

Vi Y Ve V. V.
A] 10 B <] 9 12 | 50
Al 5 3 8 4 10|90
A, l7T 9 6 10 4 |60

1060 80 0 40 20
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33 Four seminars are to be organised lor a class in a wesk, Monday through Friday, such that
not more than one seminar is held per day and the number of students who cannot attend is
kkept at the minimum. It is estimated that the number of students who are not free Lo attend
a seminar on a particular day is as follows. Also seminar S, cannot be held on Tuesday. Find
the optimal achedule of seminars to Maximize attendance.

3, Sy Sy Sg
Monday Gl 20 al 40
Tuesday 40 30 10 30
Wednesday | 30 20 B0 20

Thursday 20 a0 a0 30
Friday 10 30 10 20

(2 x4 =H)



