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Vl Semester B.Sc. Degree (CCSS-Reg./Supple./lmprov.)
Examination, May 2015

CORE COURSE IN MATHEMATICS
6814 MAT : Operation Reiearch (Elective)
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a) A feasible solution to a L.P.P. which is also a basic solution to the problem is
called a tothe L.P.P.

b) The dualof the dua! is - '

c) A necessary and sufficient condition forthe existence of a feasible solution to
a transportation problem is that

of a payoff matrix is that position in the pay off matrix where
the maxima of row minima coincides with the minimum of the column maxima,

d)

Answer any six from the following :

2. Define a hyper'sphere in Fln with centre a and radius t. Write the equation for
hyper sphere in lRn.

3. For an LPP define the following :

i) Basic solution
ii) Degenerate basic solution.

4. State the basic duality theorem.

5. Write the necessary and sufficient condition for a basic feasible solution to. a
LPP to be an optimum (maximum).

6. Define the term "loop" associated with a transportation problem.

B

7. Determine the saddle point of the pay off matrix A I 
O- 

:1
L-1 4)

8. Give the mathematicalformulation of an assignment problem.

P.T.O.
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9. What is "no passing rule" in a sequencing algorithm ?

10. Explain the "Modified Dominance Property" (6x1=6)

Answer any 7 from the following : (Wt: 2 each)

11. State the general linear programming problem in

a) Standard form

b) Standard form in rnatrix form.

. 12. L-et f(x) be a convex function on a convex set S. Then prove thatthe set of points
in S at which f(x) takes on its global minimum is a convex set.

13. Using graphical methoei solve the following

Max : z = 4x1+ 3x, subject to
2x,,+ x, < 1000

x1 +x2 < 800
x., < 400, x, < 700
xrr0andxr>0.

14. Explain different steps involved is simplex algorithm.

15. Write the dual of the L.P.P.

Max. : z = 5x1+ 3x, subject to

3x.+5x^ < 15: 5x. +2x^ < 10. x. > 0.x^ > 0.t L- ' | ' | -

16. A depaftment head has four tasks to be performed and three subordinates, the
subordinates differ in efficiency. The estimate of the time, each subordinate
would take to perform is given below in the matrix. How should he allocate the
tasks one to each man, so as to minimize the total man-hours ?

Task
Hen

1 2 3

1

!t

ilt

IV

I
13

35

18

26

27

20

30

15

6

15

20
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17. Forthe game with the following payoff matrix, determine the optimum strategies
and the value of the game.

P2

*[5 1l
'13 4)

18. Explain the method of solving a zero-sum two-person game as a linear
programming.

19. Obtain an initial basic feasible solution to the transportation problem by North-
West Corner method.

G Available

11 13 17 14

16 18 14 10

21 24 13 10

Requirement 200 225 275 250

20. Write an explanatory note on the matrix minima method. (lx2=14)

Answer any 3 questions from the following : (Wt : 3 each)

21. Using simplex method find

Max : z = 4x1+ 10x, subject to

2x,,+ x, < 50,2xr+ Sxz. 100; 2x, +3x, < g0,xr ,0+x, > 0.

22. Use Vogel's approximation method to obtain an initial basic feasible solution of
the transportation problem.

.DEFG
A[11 1s 1z 141

elro 18 14 10ltt
c 121 24 13 10_l

Demand 2A0 225 275 25A

Available

250

300

400
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23. Solve the following 2 x 2 game graphically,

PIayer B

81 82 83 84

A,fz 1 0 -21PlaverA "'l- ' v - 
|' ArLl 0 3 2)

24. Abook binder has one printing press, one binding machine and the manuscripts
of a number of different books. The time required to perform the printing and
binding operation for each book is shown below. Determine the order in which
books should be processed, in order to minimize the total time required to turn
out allthe books.

Book12,3456
Printing tinre (hrs) 30 PA 50 2A 90 100

Blnding time (hrs) 80 100 90 60 30 10

25. A company wishes to assign 3 jobs to 3 machines in such a way that each job is
assigned to some machine and no machine works on more than one job. The
cost of assigning job i to machine j is given by the matrix below (ijth entry).

Drawthe associated network. Formulate the network LPP and find the minimum
cost of making the assignment. (3x3=9)

[87G]
costmatrix:15 7 8l

[o I 7)


