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

Important Note :

50, will be treated as malpractice.
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Operatlons Research
, M»‘a;;/ Marks:lOO

/] ~ Note: 1. Answer FIVE full questions, selecting
at least TWO questions from each part..:
2. Use of normal distribution tables is parmttted
PART - A s

research Give the historical development of opepatlons research.

‘ (06 Marks)
A farmer has 100 ééfé land. He can sell all the tomatoes, letfu“c “or radishes that he can raise.
The price he can obta1\n ig'% 10/- per kg of tomatoes, 7/-<a\head of lettuce and ¥ 10/- per kg
of radishes. The averag yleld per acre is 2000 kg of tomatoes, 3000 heads of lettuce and
1000 kg of radishes. Lab ouf ‘required for Sowins, Cultwat;ng and harwesting per acre is 5
man-days for tomatoes and radlshes and 6 man- days fOr léttuce. A total of 400 man-days of
labour is available at ¥ 100/ per man day. Formulae g}ns problem as LPP to maximize the
farmer’s profit. \ (08 Marks)
Define the following terms w1th refexence to LPP '

(i) Feasible solution. (ii) InfeaSIble soluﬂon (111) Unbounded solution. (06 Marks)

Define operatior

Explain the concepts of degeneracy in slmplex method (05 Marks)
Solve the following LPP using s1mplex method
z -3x, +2x, 05

Subjectto 3x, =X, +2x;<7
—2x, +4x, <12 <
—4x, +3X, +8x3<10‘
X,X,,X; 20 7 (15 Marks)

Larsen and Toubro compa,ny needs 3,3,4and 5 mllhon tibic feet of fill at four earthen dam
sites I, II, Il and IV in karnataka It can transfer the fill &Q three mounds A, B, C where 2,
6, 7 million cubic feet of f"]l‘ is available respectlvely Cosis-o ‘A;’ansportatlon of one m11110n

table.
To

I I I 1v

) All5 10 17 18

From B |16 13 12 13

C 12 17 20 11

the compan
A batch of 4 _]ObS can be assigned to 5 different machines. The following tal
mstaliatlon time in hours for each job on various machines. Find the optimal ass\wnment of
A ;obs«to machines which will minimize the total installation time.
\ Machine

My M, M3 My Ms

Jyfto 11 4 2 8
Job J2|7 11 10 14 12
|5 6 9 12 14

J, 113 15 11 10 7
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5 a.
b.
¢.

6 a.
b.

7 a

10ME74

&What is an integer programming problem? Explain the importance of integer programmmg
{ (05 Marks)

,,U”e branch and bound method to solve the following integer programming problem
CLg="Tx, +9%, :
Subject to,

and are integers (15 Marks)
PART - B
/5t p\s involved in PERT/CPM. (04 Marks)
Write short notes on crashmg of a project network. (04 Marks)

An organization has: iarg,e number of activities but it is ‘nterested in controlling a part of
these activities to 7 in'number. The following data is ava*lable for these activities.

Activity | Precedence | Time (days)
to! ¢ tm tp
A - 4 16 |8
B A 6 | 1014
C A 8 | 154224
D B 9 |9
E C 10 | 14
F A -
G D,E F 10

(1)

(ii) !

(iii) If the organization puts 4\,7\ :
completion in 47 days. Y

Y complete, what is the probability of
(12 Marks)

Define the term queue. State an(} explam the character trcs of queing system. (08 Marks)
Patrons arrive at a receptlon counter at an average mter amval time of 2 minutes. The
receptionist on duty takes an average of one mlnute pet person (Arrivals are as per
exponential and services are as per Poisson distribution). -
(i) What is the- probablllty that a person will straight @
(i)  For whatportion of the time the receptionist is busy‘7,\
(iii)  What is 1 he ‘average queue length? 4
(iv) What the average number of patrons in the system? *
(v)  Whatist
(vi) Wha

< kY

eet the receptionist?

(12 Marks)

*7lsgthe average time a patron spends in the system?

Explain the foliowmg terms related to theory of games:
W/ e\iy off matrix.
gn) ~“Min.Max and Max.Min principle.
(nl} Domlnance rule.
i v))  Pure and mixed strategies.
~{y)  Fair game.

,‘lse ‘the dominance rule and solve the following game whose pay.off matrix for player; s

B
B, B, B;
Al-4 6 3
A A3 3 4
Azl2 3 4

(10 Marks)




L:st out any four assumptlons underlying sequencing problems.
b Conblder the processmg times (in minutes) of 5 jobs each of which must u

A machmes M, and M3 in the order M M.

go through

Job
Ji o 13 1y Js
Machine M; |5 1 9 3 10 {
» . M2 6 7 8 4 =
Obtain the sequence for the jobs that minimizes the total elapsed’tlme and also find the idle

time of both the mauhmes (08 Marks)
c. There are five _]Ob ;f;ach of whnch lS to be processed throug machmes A, B and C in the

B

Machine
A B C
114 7 3
215 9 87
R o 42 ;;6; i
3 ’

(08 Marks)
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