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I'hree Hours Maximum Marks - 80
Part A

Answer all quesiions,
Each question carries 1 mark,
Tn the primal problem if'the objective i2 to maximize, then what is the objective in the dual problem.

What is the relationship between the matrix of the coelTivicnls of variables in the dual and primal
problems 7

What is the relation berween the optimum valucs of the objeclive functivns of the Primal and dual
Problems ?

With reference 1o a transportalion problem define the term feasible solution.

Deline loop of a transportation table.
Define the term triangular basis.
What is the minimum number of eclls in a loop ?
What is degeneracy in transportation problem ?
Can there be multiple optimal solutions to an assignment problerm.
What is a balanced tranzportation problem ?
(10 L =10
Part B

Answer anyv eighl gquestions.
Each question carries 2 morks,

Write the dual of the problem -
Minimize 7 = x;— 3x, — Ly

subjectto  3xy - x, + 2y, =

o= R |

—dx, + Bx, + B, = 10

xq: X5 2 0, x; unrestricted.
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Define the dual of a linear programming problem.
What are the rules for constructing the dual from the primal 7
State the trangportation problem.
Discuss the test for optimality in a transportation problem.
What 1s meant by unbalanced transportation problem ?
Deseribe the matrix form of o transportation problem.
How can the aptimal solution of primal be obtained from the optimal colution of the dual 7
How are overcomes degeneracy in a transportation praoblem ?
Deseribe the assignment problem.
Btate travelling galeaman problem.
With any three methods of solving an assignment problem.
B2 2= 18)
Parl C

Anstier any six guesiions.
Each question carries 4 marks.

Prove that if the primal problem is feasible, then it has an unbounded optimum if and only il the
aual has no feasible soluticn,and vice versa,

Prove that dual of the dual is the primal.

Soive praphically to show that the fullowing problem has an unbounded solution -

Maximise 3x; + 4x, subject to

'I{IE- gap .ll.l = 1
o+ oxy 2 4
X — dxy =2 3,x=20,x,20

dolve the following transportation preblem for minimurm cosl starting with the degererate solution
apy =0l 2y = 40, vy, = 20, 2,5 =60 :

‘DJ. DZ D.’i
0, 4 5 2|30
0,1 4 1 3 |40
0, 3 & 2 |20
0,1 2 3 7 |0
40 50 80

Explain how o resolve degeneracy in transportation problem.
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A steel company hag three open hearth furnaces and five rolling mills, Transportation costs {rupees
per quintall for shipping steel from furnaces to rolling mills are shown bolow :

M, M, M, M, M. |3Supply
B,f4 2 3 2 6 8
B, 5 4 b é 1 12
Py 6 3 4 7 7 14
Demand 4 4 6 8 8

What is the optimal shipping schedule 7

Explain the difference between a transportation and an assignment problem.

Give an algorithm to golve an assignment problem.

Ixplain the transhipment problem,

Part D

Answer any tWo guesfions.
Each question carries 15 marhs.

Bolve by dual simplex method ¢
Minimise x; + 3z, + 2x, subject to
duy — Sy + Trg 28, 2%~ day, + dry = 2,

Xy dug + 8wy =3, X-, Xq, g =0

e

Foar oporaters A, B, G, D are to be assigned to four machines M o ¥

(Hxd=20

1,, M., M, with cthe restrictivn

that A and C cannot work on M, and M, respectively. The assignment. eosts are given below. Find

the minimum azsignment cost

M; M, M, M,
A 5 2 = b
B 7 3 2 4
C 2 — 5 3
D i T i 2

Turn over
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34. A salesman has to visit (fve cities A, B, C. T and E. The distance C {in hundred kms) between che
five cilies are us follows .

A B C D E
A — 7 & B 4
B T — & 5 G
C 5] e} — g 7
13 5 a 9 — 8
E 4 g T & —

[f the salusman starts from ity A and has come back to city A, which route should be seleel <o that
total distance travelled is minimum.

38, Dwscribe the cateror problem.

(2 % 15 = 30)



