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Operations Rel crch

Time:3 hrs.

Note: Answer any FIVE full questions, selectlng atleast TWO questi;w; fi,om each part.
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I a. What is Operations Research?ilist and explain briefly important phases of operations
research. JI,"' (06 Marks)

b. The ABC electrical appliance dompany produces twb products namely refrigerators and
cooking ranges. Prodpctiop' takes place in two separate departments. Relrigerators are
produced in departmertt*'J,$dnA cooking ranges are produced in department II. The weekly
production cannot exceed 25 refrigerators in department I and 35 cooking ranges in
depafiment II, beeause of limited available facilities in the two departments. The company
regularly employs"a tohl of 60 workers;,,ip;the two departments. A refrigorator requires
2 man - ,W.ekS of labour while a cooking range requires 1 man-week of labour, A
refrigerat6i'Gontributes a profit offis,600 and a range contributes a profit of Rs.400.
Formulate'the problem as an L.P pr,$.hlem to determine thg:number of units of refrigerators
and cooking ranges that the compffiy.should produce to rddximize profit. (08 Marks)

c. Define and illustrate with examples,.black, surplus arld at'itifiCial variables..: (06 Marks)

2 a. Solve the following LPP by4,Graphical method :

Maximize Z:40xt + 10&ez '
Subject to : l2xr + 6x2 < 3000

t.:
4x1*10x2<2000
2x1 + 31r< 900

and xi}:0, xz ) 0. {,,]\ ""'

- ,',. '''b. Using gi,$'rptex method, rolu, rU,!''$oflowing LPP
Maxi$izb,,Z: 3x1 t 2x2 + 5;5j "l|rp,'n'

subjeCi:'to i xr *2xz+. x3s'430 ,,i "r

3xr*2xr<460
' .,,."t" xl + 4x?,<'420

' ,::,r..; and xr,,Xa;, XtlL 0.

3 a. Use penalty did.[,{,od to solve the following LPP
Minimize Z o 5x1't 3x2 "il.:r:.:'
Subject to ::':::)r.1* 4xz < 12 :r:,'

2x1 + 2Yr= IO::t,

5x1+ 2Y'rP,;1.0

and X1, x2 ) 0'
b. Use two-phase simplex method to solve LPP

maximize Z: 5x1- 4x2 + 3x,
subject to lY1,,i x2- 6x3= 20

.t:

. -.'.,,:.'

llti{ iii:riil

and

6ii+51r+lgxi<76
8xr-3xz+6x:<50
Xl, X2, X: > 0.
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Obtain the Dual of the following Primal problem ,l;tt1-- .=

Minimize Z=3\-2x2+'14 tlit,=..,""'

$ubject to 2\ - 3xz* x: 3 5 ,",+,,.,, ,..= 
'

4xt-2w > 9 ,.-j::til,}l
-8xr*4x2+31r=3 ii-ffi*"

and xs, x2 2 0 ; x3 is unrestrigl6$,. 
.,

Use Revised Simplex Method to solve th'e following LPP :

.,{

!t*i{t ''ri

rila

Jobs

10cs661

I riffi i'

,,' (06 Marks)
b.

Maximize Z= x1+ )s, 
i:.'r'i.e fut'

Subject to : xr * xz < 3
xr* 2xz= 5,,, .,,, k$

3x1 + p<*ffit ..,-fflY"' (r4 Marks)and x1, X2 ) Q. :
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5 a. Whatismeqntbtpostoptimalityanalysis?Discuss. (l0Marks)

b. Solve tbei#lf6wing LPP by Dual Simplet Method :

Minimife 
-f]* 

2*, a o .u:@, 
.,J''1,,i,,.'r&ru"-' n--', -- \, fll*,tr' C,:4*Subjeiftb: 3xr* xz)3 *"-

4x1+ Jry> 6

\ ,leiitt".' r:+-. :,,, q9-

Find the trrq:p_9,.fbif"n plan such **at the total production and transportation cost is

minimum. ,il=* j. ; " 
' (12 Marks)nllnlmum. ei ,:/r,+ ;'.+ -'",,. (rz lYrarKs,

b. A departm$'ft ffas five employeds'yiitr five jobs to be performed. The time, in hours, each

perform each job is given in the matrix below. Assign the jobs to employees

i "i ,tr' -.

6 a. A product is prodsced.by frur factories {i, Fr,"F3 _and !+ Tt*sj*snit production costs are

Rs. 2, 3, 1 and 56i$lcctively. Productiqgr capaciry of the factodes are 50, 70, 30 and 50 units

respectively. Tk;product is supplie-dfuff$hr stores Sr, Sz: 53, and 54 the requirements of
which are25,:5,.iOS and 20 r"rpeit{Wf Unit costs oftraifsportation are given below :

,!F ,,,,,,,*,i1,,.

A
B
C
D
E

Employees
234

105
39
107
7' 11

79

13 15 16

1813 6
222
9 7t2
104t2{1[l:-. ":'

'ii

2 4 .p'"11

t3-.+;5.r:l+ 9 12

4i*:'1r"6' 8 3

to minimize cost.
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7 a, DefrnE the fullowingwi& to,fleronas to gamdtfreoffi#
i) Pure strategy
ii) Mixedshategy * *#*
iii) Saddle point ,*pffi
iv) Two - Derson zero sum same. fu*-&-"

b. Reduce the fullowing gems by dotrigryce flmperty and solve it.'$py'&. w"
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- *** effi#4" rffi,- \
Explain briefly the follog@ .:*B '

a. Simulatedannealing @* gq}**
b. Tabu search etEo,rit[m* 

d 
il"**pffi Jkc. Metaheuristics *5" *W ,.'l*'0i IMiE;I&nSUnSx

d. Oenetie alEr
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