2008
OPERATION RESEARCEH
Paper : 205 '
Full Marks - 70
Pass Marks - 28
Time - Three hours

T gpunmem i e T tcicaze full marks for the questions.

Memmwar qmestion No. T and any four from the rest.

//I
M/m marketing manager of 'Shine and Glow' is

imtewestnd to determine how many adv ertisements
o meliesse in the selected three magazines A, B and
(C. Hiis meain purpose is to advertise in such a way
ket w exposure to principal buyers of his

mmﬂm magazine is the number of
fimemments released mu1t1phed by the number

M pmmwl buyers. The following data are

A B. &
Readers (in lakhs) 1.0 0.6 0.4
Prmcapal Buyers 20% - 15% 8%

Cost per advertisement 8,000 6,000 5,000
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The budgeted amount is at the most Rs. 1.0 lak
for the advertisements. The manaper has alread
decided that magazine A should have not mor
than 15 advertisements and that B and C shoul
gel at least 8 advertisements. Formulale a Line:
Programming, Model for this problem. (

(l‘)) Golve the following 1P using the Graphic
© Method. (ﬁ\\‘_ ¢
Maximise FAREE (LR

\JX’

Subject to

o2, (w) How ate the dual vatiables ielaled o the decisic

. p y ¢
vatiableg in the economic sense ? : .

i bod e o (

o (’=(h) (iiveri 5
QY// i § o fes e HF pome € ¢ i Yy <) TNy
Muimige 7. = 125 F B8 0Ax 0 X, T
£ 4 7 5
FYx, s vk 10X,
Subject o
r +x  tx_=40
i1 2

x. b x, tx, = 30 phupply constraint:
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Xll + X?l + X31 = 20

X, T X, tX,= 50 pDemand constraints
X13 + X23 + x33 = 30
X>OI—-123J 1,2,3

Formulate and solve it as a transportation for

optimal transportation attern 9
P p P o Z—
\)@ Use simplex method to solve the following LPP.
9
M_ax1mlze Z = 4x +5x, + 8%,

Stubject to X, +x,+x, < 100
3x, +2x, +4x,< 500
_ | Xy Xy Xy 2 0
Mb) F ind the sequence that mlmmlses the total elapscd
" time requ1red to complete the following jobs on
machines Ml,_ M, and M, in the order M,, M,, M,.

: 5
Job: A. B C D E. F
M: 8 3 7 2 5 |1
M: 3 4 5 2 1 6
M: 8 7 6 9 10 9
Also find the tolal elapsed time.
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A, (a) Four operators O, Oz; 0, and O, @

'y . i
v A company produces three items A, B §

¥

a manager who has to get four job
J, done by assigning onc job te
: leen the time needed by different §
different jObS in the matrxx below §

A A J, 1,
// o 12 10 10
0, 14 _‘ 12 5 il :
o, 6 10 16 4§ §
0, 810 9 N

@ How should the manager assigh @é |
that the total time needed for all fauF I

mlmmum ?.

@) If Job J is not to be assigned to @p%
. what should be the assignment ?

, Productlon of one um,t of A requires 2§

capacrcy is .40 hours per wcek Thé
~ department has informed that the max
per week of A, B and C is 10, 10 ai
respectively. The chief executive of the &8l
has established the followmg goals 8
their 1mportance '
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g@ {discuss a techniqueto solve multi-criteria decision

() Aveid any unde utilisation of production
eapaeily.
) Meet the order of ABC stores for 7 units of
E; and § unitg of O per week.

; @aﬁ Aveid the ovettime operation of the plant
beyond 10 hours. '

(i¥) Achieve (he sales goal of 10 units of A, 10
units of B and 12 units of C.

(v) Minimise the overtime operation as much as
possible

Fapmulate this as a poal programming problem.
- 7

7

P{(‘lhi!’nl

@) Discues how onc deals with 'degenerdcy' in a .

L transportation problem. ' : 7

6 (8) Whatissimulation ? lllustrate how you would usc

L& Mente Carlo simulationina 31tuatxon of queueing.
' 3+6-9

@) What is infteger lincar programmmg? Do you

L= agree that it may not be possible to obtain an

eplimal integer solution by rounding off a

gefilinueus optunal solution of a LPP ? If yes,

why ? 342=5
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7. (a) One of the activities in a Pz-7
N ‘estimated duration of 17 weews @l a it

- 16 weeks. The most likely duzzz o i i mmm

~ is shown to be 16 weeks. It oz zhwm e uemme:

thatthe estimates of the optizizszi: mmul mrssmmesm

durations would respectively =
(l) 12 and 20 weeks
(i) '7‘an'dv31 weeks

| (i) 5 and 28 weeks.

e

- (b) The data for a project are :

_Activity Preceding Time (in weeks il
" Activity Normal — Crasz  Twirmui e

_V A - 3 2 LI e
B ” - 8 6 il it
C B 6 AT
D B 5 2w e
E A 13 10 S
F A 4 4 CE
G F 2. R
H- CEG 6 -4 5 W
1 F.o. 2 1 TN

- (@) Draw a pr'oject' network diagram am (el
critical path. - o

(ii) Crash the project duration to 17 wesks.
il
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