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Vl Semester B.Sc. Degree (CCSS - Reg./Supple./lmprov.)
Examination, May 2414

CORE COURSE IN MATHEMATICS
6814 MAT : Operation Research (Elective - 3)

Time: 3 Hours ' Max. Weightage: 30

lnstruction : Answer to all questions.

1. Fill in the blanks :

a) Let S be a non-empty convex subset of Rn. Then a function f(x) on S is said
to be convex if for any two vectors x, and x, in S

b) Let the constraints of a general L.P.P. O" I&ij Xj < b; for i = '1, 2, .... k.
j=1 

n

Then the non-negative variables x, *,which satisfy Ir, xj + xn+, = b; for

i=1,2,... karecalled
j=1

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

d) A game is said to be fair if (W:1)

Answer any 6 questions from the following (Weightage 1 each) :

2. For a L.P.P. define :

a) Feasible solution b) Surplus variable.

3. Express Q(x) = xl + zxf, -Z*3 -  x,xr+ Gx.,xu - Sxrx, in the form XrAX.

4. How will you recognise optimality in the simplex method ?

5. Define the term "loop" associated with transportation problem.

6. Give the mathematicalformulation of an assignment problem.

7. Define the tollowing in game theory :

a) Saddle point b) Optimum strategy.

P.T.O.
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8. Define:
i) Totalelapsed time
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ii) ldle time on a machine.

9. Explain "Principle of dominance" in game theory.

i0. State the "Reduction Theorem" in a assignment problem. (W : 6x1=6)

Answer any 7 from the foilowing (Weightage 2 each) :

11. Rewrite in standard form the following linear programming problem :

Minimize z = 2x1+ x2 + 4x, subject to the constraints

-Zxl+4xr< 4,x1+Zxr*Xs )5,2x., +3xu <2
x1, x2 > 0 and x, unrestricted in sign.

12. Show that the set s = {{*.,, xr) : 3xf +zx, <a\ is convex

13. Solve graphicatly the following L.P. P.
Maximize z = &xt + 6x, subject to
4x,+2x^<60I Z-
2x, + 4x^ <48I 1-
X, >0 and x, >0.!-

14. Explain different steps involved in Simplex Algorithm.

15. Write down the dual of the following problem :

Max. : z = 4x1 + 2xrsubject to
-Xr -X., <-3I Z-

-x1 *x2> -2;x1, x2 ,0.

16. Find the initialfeasible solution to the transportation probiem given below by
North West Corner Rule.

Destination

Origins D1 D2 Do Supply

274
331
547
162

-z-

5

I
7

ol

o2

o3

o4

Demand 7 I 18

14
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17 . ln a factory there are 6 jobs to perform, each of which should go through machines
A and B in the order A, B. The processing timings (in hours) for the jobs are
given. Determine a sequence that would minimise the total elapsed time.

Job: J1 J2 J3 J4 Js J6

lVlachineA: 1 3 B 5 6 3

MachineB: 5 6 3 2 2 10

18. Write a note on the Least Cost method with reference to a transpoftation problenn.

19. Solve the game whose pay off matrix is given by
Player B

[1s 2 sltt
_ r 6 5 7t

Player A i I

l-t 4 oj

20. Solve the following minimal assignment problem

Man

12 3 4

12 30 21 15

1833931
44 25 24 21

23 30 28 14

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

21. Solve the following using simplex method

Maximizez=6X1 +4x,
subject to

-2x. +x^ < 2I Z-

X.-X^(2I 1-

3x., +2xr<9 x.,,xr> 0.

M 6057

(W : 7x2=14)
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22. Use dual simplex method to solve the following L.P.P.

Minimizez=3X1 +X2
Subject to
x1 +X221;2x,,+3xr>2
Xr, X, > 0.

23. Solve the following transpodation problem by Vogel's method.

To
I ll lll SuPPIY

274
331
5 4'7
162
7 9 18
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1

From 2

3

4

Demand

5

B

7

14

24. Use graphical method to minimize the time added to process the following jobs

on the machine shown, u, for each machine find the job which should be done
first. Also calculate the totaltime elapsed to complete both jobs

SeouenceABCDEJobl: '

Time34262

SCOUENCECBADEJob2: '

Time54326

25. Solve the following 2 x 2 game graphically

Player B

81 82 83 84

A1 lzlo-21PlayerA'l I tW:3x3=9)- A, 11 o 3 2)


