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Part A (Short answer questions)

Answer all questions from thizs part. Each question carries 1 mark :

1. What is the relationship between the co-efficient matrix of the primal problem and that of the dual
problem ?

2. TIf there are m constraints and n variables in a primal problem, then how many constraints and
variables are there in the dual problem.

3. Write the dual of the problem :

Maximize Z = x; — xo + 32y
subject to Xy +xn + xg =10
2y — Oy — x5 < 2
2xy — 2xq —3xq =6, 29, 00,29 20,

4, What is a triangular basis ?
5. What is a balanced transportation problem ?
6. What is meant by degenerate solution of a transportation problem ?
Define loop of a transportation table,
B. What are oceupied cells ?
8, Define the term optimal solution with reference to a transportation problem.
10, Define the term feasible solution with reference to a transportation problem.

(10 = 1= 10}
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Part B {Brief answer questions)

Answer pny eight questions. Each question carmies 2 marks ¢

i

13,
13.
14,
15,
16.
17.

18.
149.
20,
21.
22,

Write the dual problem of the following primal problem —

Minimize Z = 3 — 3%s — 2y
Subject to constraints
i — oy + 2y =7
2xy — daxy =12
~dx; 4+ 3xy + Bry =10 and xy unrestricted.

How can the optimal solution of the primal be obtained from the optimal solution of the dual.
When is it advantageous to solve an L. P. P, by dual simplex method 7

State o transportation problem,

Write the general transportation problem in which the total demand exceeds the totel supply,
What is degeneracy n a transportation problem ?

Write the matrix associated with a transportation problem involving two origine and three
destinations.

When does a transportation problem has a unigue solution ?
State the assignment problem.

What is an unbalanced assignment problem ?

Write an example of an assipnment problem.

State travelling salesman problermn.

(B=x2=16)
Part C (Short essay type questions)

Anawer any six questions. Each question carries 4 marks :

23.
24,

Bhow that dual of the dual is the primal.

For the problem minimize x; + x5

Subject to 22 + 2528
Bz + Tag 2 21
X = ﬂ. X =0.

(i) Find the dual ; (ii) Solve the primal and dual graphically.
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25. What are the advantages of duality ?
26. Find the initial basic feasible svlution of the transportation problem whnse cost matrix is given

below :
Destination
A B o D Avatlable

1 1 & 3 3 34
II 3 a 1 2 15
Origin  1II 0 2 & ] 12
IV 2 ' 2 4 18

Required 21 25 17 17

27, Solve the following transportation problem for minimiam cost starting with the degenerate solution
%15 = 80, x5, = 40, x4, = 20, x,, = 60.

Dl nE. nﬂ
o, | 4 5 2] 30
0y 4 1 3 | 40
0, | 3 6 2|20
o, | 2 3 7|60
40 50 60

28. Describe the computational procedure of optimality test in a transportation prohlem.

29. Explain the trans-shipment preblem.

0. Explain the difference between a transportation problem and an assignment problem.

31. The following table presents the cost of assigning three jobs to throe workers. Workout the optimal

assignment ;-
Job
A B C
1 4 ¥ &
Workers 2 51 3 o
3 5] a 4
(6= 4=24)
Part I

Answer any two questions. Fach question carries 15 marks :
32. TUse dual simplex method to solve the L.P.F,
Maximize Z = 2x; + x5 + 13
Subject to the constraints
4x; + 6xy +3x3 =8
iy =91 235 -3
- 2% —3xp + by = -4

Ly Xa, 232 0.
Turn over
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A caterer needs clean table covers every day for six days to meet a contract according to the
following schedule :

Duays : 1 2 3 b 5 (&1
Numberofcovers : 50 80 80 70 90 100

The enst of a new cover is Rs, 20 while washing charges are Hs. 1 for return on the fourth day or
later, Ra. 2 for return on the third day and Rs. 3 for the next day. Find the minimum cost schedule

for the purchase and washing of table covers, assuming that afler the end of the contract the
covers are rejected.

A sales man has to visit five cities A, B, C, D and E. The distances (in hundred lalometres) between
the five cities are as follows —

To city
A B C D E
A = T (5] 8 4
B i e ) ] &
Fromceity | C 6 5 B g9 ¥
D 8 5 9 N 8
E 4 G 7 8 _

Prove that the value of the objective function f(x) for any feasible solution of the primal is not leas
than the value of the ohjective function § (y) for any feasible solution of the dual. Also prove that
min f{x) =z max ¢ (y).

(2 %15 =30)




