50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Using Big-M method solve the given LPP, )
‘Maximize z = 6x;+ 4x,

ster B.E. Degree Examlnatlon, Jiily/August 2021

Operations Research
Max. Marks: 80
Note: Answer any FI VE full questtons

Define Operations Research. Explain the* phases of operations research (06 Marks)
A company has 2 grades of inspectors;*I and II to undertake quahty control inspection.
Atleast 1500 pieces must be mspected in an 8 hour/day. Grade I mspector can check 20
pieces in an hour with an accuracy of 96% Grade II inspector.chécks 14 pieces an hour with
an accuracy of 92%. Wages ‘of Grade I inspector are Rs.5/hour while those of grade II
inspector are Rs.4/hour. Any error made by an inspector costs Rs.3 to the company. If there
are in all 10 Grade I inspectors and 15 Grade II inspectors in the company, find the optimal

assignment of'i mspectors that minimizes the daily, 1nspect10n cost. (10 Marks)
2‘

Briefly explain the workmg procedure of graphlcal method to solve a LPP. (08 Marks)
Solve the followmg LPP by graphical method
Maximize z.=2x;+ X, L 47
Subject to constramts X, +2x, <10
. X, +X, <64
X, —X, <@ 37
X, —2X, < 1

xl,x2 20 ) bt (08 Marks)

4

Using simplex method solve the given LPP
Maximize Z = 12x1 + 15)(2 +14x,

Subject to constramts —-X,+X,<0 ¢
)

—-X, +2%, & O -

X, + X, % X5 S 100

and x,,xz,x3 >0. S/ (10 Marks)
Brleﬂy explam the steps mvolved inBigM, method (06 Marks)

Subject to constramts 2%, +3x, < 30
. | 3x, +2x4§ sz~24
X, +x,23,
and Xy, Xy 2 0 (08 Marks)

Solve the following LPP usmg two phase simplex method:
Minimize z=4x, +X,

Subject to constraints, x, +2x, <4,
3 v 4x,+3x,26,

- 3%, +x,=3

o 0 and x,,x, >0 (08 Marks)
10f3
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Explain Primal dual relationship in mathematical form. (08 Marks)
Obtain the dual problem of the following primal LP problem i
Maximize z = 40x, +120x, QY

Subject to the constraints x, —2x, <8,

3x, +5x, =90, &

15x, +44x, <660, . o

x,20,x,20. o & | (08 Marks)
Define dual simplex method. Explain the procedure of dual simplex method (08 Marks)

Use dual simplex method to solve the followmg problem:

Y
Maximize z = -2x, —3x, '

Subject to the constraints x, +x, > On,
2%, + %, < 10 and
Xk x2 <8,
w1th X, and x, non negative. é (08 Marks)

A company is spendmg Rs 1000 everyday on transportatron of its units from three plants to
four distribution centers ‘The supply and demand.units with unit cost of transportation are
given as, (R y
iy 3 ' Dlstrlbutron Center
P Plant D1 D2 D3 Dy CapacityJ,
A b) P, 19 130 | 50 | 12 7
\" P, |70 |30]40]60 10
P; ~ %40 |10 | 60 | 20 4.~ 18
Demand— | 5 | 8 | 7 | 15|
What can be the maximum savings to the company by optimum scheduling? (08 Marks)
There are three factories.A, B and C supplying goods to four dealers Dy; D,. D; and D4. The
production capacities of these factories are .1000, 700 and 900 ‘units respectively. The
requirements from the dealers are 900, 800, SOO and 400 units per month respectively. The
per unit return (excludmg transportatlon cost) are Rs.8, Rs. 7 and Rs.9 at the three factories.

Determine the. optlmum solution to max1mrze the total returns (08 Marks)
f.fv D1 Dz D3 D4
| A 2 2 /2 & 4
~ Ny (Y, B|3]|5(%/)2

) CRY 1Cl4 321

. Explain the procedure of Hungarlan method 4 (05 Marks)
";Solve the followmg a331gnment problem! where the numbers of the matrix indicate cost:
A 5 (03 Marks)
~| |A|B |C
1112 111 | 8
%/ 1218 19 |11 * CMRIT LIBRARY
4 31111412 RANGALORE - 560 037
Solve the followmg assrgnment problem which as follows:
¢ J 1 Jz J3 J4
The entries indicate the proﬁts by assigning P11 3|5 8
jobs to - persons. Who will be the idle P, 9984
person? - P; |10 3 | 5|10
)’ Py 4 [13]12]11
Ps| 819 |10] 4
(08 Marks)

2 0f3
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Using the dominance concept, obtain the optimal strategles for both the players and
determine the value of the game. The pay off matrix for player A is given,

I 11
I 2 4 7
A1l 5 g
a6 7.
IV 4‘ 2"
4 (08 Marks)
Solve the following game using graphlcal method:
B; | B2
> AL -6 |7 o~
A |4 | -5
A3 -11-2
Ag|-2 | 540
As |7 -6 :
e (08 Marks)

{7 CMRIT LIBRARY
Briefly explainthe, following: JBANGALORE - 560 037
(i)  Tabusearch. & 3
(i) /Genetic algorithm. - (08 Marks)
Ina game of matching coins, player ‘A’ wins Rs. 8, if both coins show heads and Rs.1 if both
are tails. Player ‘B’ wins Rs.3. when coins do not inatch. Given the choice of being
Player ‘A’ or Player ‘B’, which would you choose and what would be your strategy?
By R (08 Marks)

3 of 3






