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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emester B.E. Degree Examination, Dec.2023/J an.2024
Operations Research

Max. Marks:100

PART-A

‘ . (04 Marks)

b. The postmaster of a local post office wishes to hire extra helpers during new year scason to
manage large increase in the volume of mail handling and delivery. Due to the limited office
space and budget condition, the number of temporary helpers must not exceed 10.

«««««««

1 a. Explain the phases‘f‘bf

According to past experience men can handle 300 letters and 80 packages per day and
women can handle 400 letters and 50 packages per day. The post master believes that the

i

daily volume of extra mail and packages will not be more than 3400 and 680 respectively. A
man receives Rs. 250/- a day and a woman receives Rs. 220/- a day. How many number of"

men and women helpers should be hired to keep the payroll at a minimum.
e ‘ | (06 Marks)

c. A toy company manufactures two types of dolls, a basic version doll ‘A’ and a deluxe
version doll ‘B’. Each doll of type B takes twice as long to produce as one of type A and the
company would have time to make a maximum 2000 per-day. The supply of plastic is
sufficient to produce 1500 dolls per day (both A and B combined). The deluxe version
requires a fancy dress of which there are only 600 per day available. If the company makes
profit of Rs. 3.00 and Rs. 5.00 per dell respectively on doll A and B. How many of each

should be produce per day in order to maximize profit. Solve by using graphical method.
L (10 Marks)

F
&

2 a Expiain the setting up oﬁgsin{ﬁlex method. (04 Marks)
b. Using Simplex method ,; solve the following LPP taking

X1 = Y1 +10 5
X2=y2t 20 and
X3=y3t 30, the 4
LPP becomes.

Maximize Z = 10y; + 15y; +8y; + 640
Subject to yi+ 2ya+2y; <90
2y1+ Y2+ y3<150
3y‘1 + y2 + 2y3 < 70

and i, Y2, y320. (13 Marks)

¢. Why Simplex method is better than graphical method? (03 Marks)
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Solve the following LPP by Big M method:
Maximize Z = 3x; —
Subject to the constraints 2x; + Xz =2
X1 +3x,<3 B,
x2 £4 and xj, X2> 0 (10 Marks)
Solve the following using Two phase metho %
Minimize Z = 0.4x; + 0.5x2 b
Subjectto 0.3x;+0.1x,<2.7°
0.5x;+0.5x,=6
0.6x;+04x,26

i

(10 Marks)

Explain the computational procedure of revised Srmplex method in standard form.
(08 Marks)

Using revised Simplex . method solve the following ] LPP

Minimize Z = x; + X2 N
Subject to xlmﬂ-'2xzw,> 7
4x11+ X, > 6

and x5 x2> 0. By ) (12 Marks)

' PART-B

In parametric linear pro gramming explain

i) Systematic changes in the cj parameters " !
ii) Systematic changes in the bj parameters. (06 Marks)
Write the dual of the following LP problem and solve it

Maximize Z = 4x1 + 2%,

Subjectto -x;—x2 £-3
X+ X2 < -2 and X1, X2 >0%
Hence or otherwise write down the solutron ofprimal. ¢ (10 Marks)

Write in brief'about economic 1n1:erpretat10n of duality, (04 Marks)

Find the initial basic feasibIe solution using North West comer rule and Vogel’s
approximation method for the following transportation problem :

193050 [10 ] 7
0|40 | 60 | 9
70 | 20 | 18
7 14
W ' (B:Aﬁf#i:; IBRARY (10 Marks)
rite the procedure of Hungarran method. £ - 560 037 (05 Marks)

Find the optimal solution to the following assignment problem showing the costs (Rs) for

assigning workers to jobs.
. Job

W, |18 17 16

Workers W, | 15 13 14
W; |19 20 21

(05 Marks)

20f3
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7 a. Two competitors A and B are competing for the same product Their different strategies are
given in the following pay off matrix :

Comﬁany B

Im|Ir|1v
21410
412 | 4
214
410
Use dominance principle td""“ﬁnd optimal strategies. . (10 Marks)
b. Solve the following 2 x 4 game graphically :
I mr v
112 2 3 -
Aafla 3 2 6
(10 Marks)
8 Explain briefly :
a. Table search algorithm
b. Genetic algorithm B’
c. Metaheuristics U ’ CMRIT LIBRARY
d. Simulated anneahng algonthm. oy RANGALORE - 560037 (20 Marks)
o ) * %k %k %k X
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