50, will be treated as malpractice.

ompleting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

revealing of identification, appeal to evaluator and /or equations written eg. 42+8
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Sixth Semester B.E. Degree Examination, Dec.2015/Jan.2016

Operations Research 0
Time: 3 hrs. Max. Marki-&l 0‘6
Note: Answer FIVE full questions, selecting s
at least TWO questions from each part. ot ‘%3':} a
g
PART - A e
1 a. Whatis operations Research? Explain linear programrmng problem: =,”:”““’-, » (04 Marks)

b. The owner of metro sports wishes to determine how many advergsg ments to place in the
selected three monthly magazines A, B and C. His cbjective is tp,,advemse in such a way
that total exposure to pnnmpal buyers of expensive sports ooamﬁl maximized. Percentages

of readers for each magazine are known. Exposure in an icular magazine is the number
of advertisements placed multiplied by the number of pnncipal buyers. The following data is
available. s% y;
Maga,zvg‘ ¢
A B., s C

Readers 1 lakh 0.6,Lakh 0.4 Lakh

Principal buvers 20% 7 . 15% 3%

cost per advertisement (RS) 81)0@/ “6000/- 2000/-

The budgeted amount is at s? Rs 1 lakh for advertisements. The owner has already
decided that magazine A shet 4 have no more than 15 advertisements and that B and C each

have at least 30 adverns ts. Formulate an LP model for this problem. {06 Marks)
¢. Solve the LPP: x‘*
Max Z=3 “sz
Subject to : 4x5 ¥3x, <12
) f,%tx' +x,58
er X, —dx, 2-8and xy, x; 20. {10 Marks)

2 a &glvéthe following LPP graphically and comment on the result.
\Maxmlze Z=X, +X,
o Sub_}ect to: x, +x, =1

ﬁm -3x,+x,23
a x, 20,and x, >0, 06 Marks)
b Use Big M method to solve the following LPP.
Minimize Z=5x,+3x.

Subject to constraints  2x, +4x, <12
2x, +2x, =10
5%, +2x, 210 and x;, x2 20. (14 Marks)
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Write the Dual of the following primal problem.
Maximize Z=2x, +3x,

Subjectto  3x, +2x, <40

0x, +12x, <80where x; and x» are unrestricted in sign. 06 MMIZ;}):
Use Revised simplex method to solve the following LPP. ke
Maximize Z=x, +x, ,,;A,x‘;f”i
Subjectto  2x,+5x, <6 R
X, +Xx, 22 and . S
20,and x, 20, hj\'w} (07 Marks)
Solve the given LPP using dual simplex method. gnﬁ )
Minimize Z=2x, +4x, —~ jz
Subject to constraints 2x, +x, 24 % W
X, +2x. 23
2%, +2x, £12 . T
X1, %2 20. (07 Marks)

Alpha construction company has five crews. Ty %kills of the crews differ from one another.
The company has five different projects o# fishd. The times (in days) taken by different
crews to complete different projects age summarized in Table Q4(a). Find the best

assignment of the crews to dlfferent__j__ﬁ* jgct such that the total time taken to coraplete all the
projects is minimized

b Project

L, |]AIBIC|D|E

1120020251535

Table Q4 (a) Crew 2|25]10,40/12 28

e 3]15|18]22]32] 24

|t 4 (29] B 34|10 |40

o (5]35] 2317|2645

) \"‘ Project execution time in days

3w (10 Marks)

A magﬁw' operator processes five types of items on his machine each week and must
chop@e& sequence for them. The set up cost per change depends on the items presently on

the frachine and set up to be made, according to the fcllowing table

To items
‘A B C D E]
Al 4 7 3 4
B4 = 6 3 4
From items |7 ¢ o 7 3
D3 3 7 «o 7
E[4 4 5 7 «

If he processes each type of them only once in each week, how should he sequence the items
on his machine in order to minimize the total set up ccst? {10 Marks)

2o0f4
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PART -B

What is degeneracy in transportation problems? How to resolve it?

10EE661

(04 Marks)

b. Obtain the initial basic feasible solution to the given transportation problem using Voge&s

Approximation method. (06 Mgtky)’
D M. .?} 0«;..;
3 Dy [ Dy | Dy | Dy | Supply o o
5, 7T E 21T 3 oy
Table Q 5 (b) S, |10 & 5|4 7 L
S:—: 7 & 6 3 5 v ‘{”'ax *
Demand | 4 | 3 | 4 | 4 15 x;:}v o

A company has three plants A, B and C, 3 ware houses X, Y&nﬁé(z The number of units
available at the plants is 60, 70, 80 and the demand at X, Y ’*Z 1s 50, 80, R0 respectively. The
unit cost of transportation is given in the following table

XY
INEREBE
B3 185
Cl1i13 (s
Find the optimum allocation, so rhaf"ﬁ(% fotal transportation cost is minimum. {10 Marks)
Define pure strategy, mixed s_t?a;;e?y and Two — person zero sum game. {06 Marks)
Solve the game whose pay off matrix is given by
Player B
2 4
Player A ; 0 -4 2| Commenton the result. 06 Marks)
sz -1 5

Ina gax{{é“of matching coins w1th two players A and B, suppose A wins on¢ unit of value
1
eﬁ‘iiffere are two heads, wins nothing when there are two tails and losses 3 unit of value

n;?hen there are one head and one tail. Determine the pay off matrix, the best strategies for
~‘each player and the value of the game to player A. 108 Marks)

A project consists of a series of tasks A, B ... ... H, I with the follov/ing relationships,

W <X, Y means X and Y can riot start until W is completed. X, Y < W means, W can not
start untif both X and Y are completed. With this notation, construct the network diagram
having the following constraints: A<D, E; B,D<F;C<G;B<H;F,G<I Find the
critical path and minimum time of completion of project, when the time of completion of
each task is given as below. Also find the float for each activity.

Task AlBIC|IDIETFIG
Time Days [ 2318 20162418 | 19

10

(08 Marks)
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b. A project is composed of different activities whose time estimates are listed in the followp;;g

table. . w
Estimated Duration f‘%
Activity | Optimistic | Most likely | Pessimistic guf-gﬁ :
to tm Tp o
12 1 2 9 5,5
2-3 | 4 7 s
2-4 2 4 12
3-4 0 0 @ 7.
3-5 2 k) )
4-5 4 6 Y, 8
4-6 3 5 .= 7
5-6 1 3 5
57 5 -7 15
3-7 6 08 16
6-7 3 ! 5

1) Draw the project network
i) Find the expected duration augmyarl.m(,e of each activity
111) Detemnne the expected pl;ﬂjtcﬁc omp] etion tirne
(Given that for standard nt;mjal e
extreme left Z = -0 to Zis Q?‘$“99)

1.08, area under the standard normal curve from

¢12 Marks)
A truck owner finds: wﬁ"ﬁm his past records that the maintenance costs per year of a truck.
whose purchase prigeis Rs. 8000, are as given in table Q8(a). Determine the time at which it
is profitable to teplace the truck.

Year - | 2 3 4 5 6 7 ! 8
 Mpaintenance Cost | 1000 | 1300 [ 1700 | 2200 | 2900 | 3800 | 4800 | 6000
Resale price 4€00 | 2000 [ 1200 | 600 | 500 | 400 | 400 | 400
f““«s‘ ’ (08 Marks)

. 5&‘b@fc’allowmg, mortality rates have been observed for a certain type of light bulbs.
RN Week 1[2(3]4] s

Percent failure of the end of week | 10 | 25| 451 75| 100
There are 1000 bulbs in use and it costs Rs. 2 to replace an individual bulb, which has burnt
out. If all the bulbs were replaced simultaneously, it would cost 50 paise per bulb. 1t is
proposed to rzplace all bulbs at fixed intervals, whether or not thzy have bumt out and to
continue replacing burnt out bulbs as they fail. Deternine the optimum interval at which all
the bulbs should be replaced. 12 Marks)

I EEEE
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