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fedcUee ked oeiceskedjCe kede mecemUee kede JeCeve kedeepeS~ evecue
Dested[ leeve ceMleevee M, M., Sle M., fej kebU Kedelee e foedce
mecele fede yeleele n~ feoticeCe fefe eice M MM, n~ Jen seice
teele kedeepeS pee kedelee kede mechele keajve ce ueieve Jeeue kedue
mecelle T e vUevelece kedj~ kebue ueieve Jeeuee mecelle leLee M,

M, Sk M, leie DeeF[ue mecele Ve evelefeeueS~

Jobs Processing times (in Minutes)
fedele (mecele (sceveSe ce)
Ml M2 M3
1 3 4 6
2 8 3 7
3 7 2 5
4 4 5 11
5 9 1 5
6 8 4 6
7 7 3 12
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S-699
B.A. (Part-111) Examination, 2015
STATISTICS
Third Paper
(Operations Research)
Time Allowed : Three Hours] [Maximum Marks: 35
Note : Answer five questions in all. Question No.
1 is compulsory.Besides, attempt one
question from each unit.
kedue heeUs fehvee ked Goej oeepeS~ leMve me. 1 Degveleele n~
Fmeked Deeleejhele felUeked FhedeF me Sked feMve hedeepeS-
1. (a) What is the problem of optimization?
F< leceskedjCe kede mecemUee kele n?
(b) State the linear programming problem’s
standard and canonical forms.
jeKekea feiceve mecemUee ki standard Sk canoni-
cal ™hee fede eueeKeS~
(c) Define basic solution. When does it be-
comes degenerate?

yeemeked nue kelee n? Uen [epevejS kedye nelee n?
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(2)
(d) What is duality? State the fundamental
theorem of duality.
Eleleso kelee n? Eleleeo kede ceeeushed emeaeevle eugeKeS~
(e) What is queuing theory?
fedleej feCoeuse kel n?
(f) Define transient and steady state of a
queuing system.
kedleej OeCoeuee ce #eeCeled leLee eJemleej oMee kede mecePeeFS~
(g) What are different costs involved in in-
ventory control?
‘FuJeCSe keavSeue' ce Fmlecesue meve Jesue edeeeVe ceullee kede
JelegF S~
(h) What is EOQ?
EOQ me Deghe kelee mecePele n?
(i) Distinguish between PERT and CPM.
PERT leLee CPM ¢t YO KedeepeS~
(j) Define critical activity and Critical Path.
sedeevleked kedeUe Sle edeevleked heLe kede e Yeeecele hedeepeS~
Unit-1/ FieiF-1
Apply Simplex method to solve the following
LPP.
emecheuekeme eJeeOe JeUegie kedjle nS evecveeuseKele LPP kede nue
fedeepes:
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8.

()
Unit-1V/ FgeF-1v
(a) Explain Problem of Dynamic programming.
State Bellman's optimality Principle.
ieele Ooiceve mecemUee kede mecePeeFS~ yeueoeve  F=lece
emegeevle kede eueeKeS~
(b) Derive an EOQ Formula for optimum pro-
duction quantity so as to minimize the
total average cost per unit time, lead time
is zero, demand is uniform production is
instantaneous and there are no short-
ages.
F<lece Glieeo ceeSee kel eusS Sked Fheveeeceked ugeS meeFpe
meSe evekedeeueS, pee kedue Deemele Kedecele kede kedce kedj
peyecked Dece mecele MevUe n, ceeie Sked meceeve n, Glhesove
leelhedeeucked n, kedeF ledcee vene n~
Describe the problem of Job Sequencing.
Following data are regarding the processing
times of some jobs on three machines Ml’MZ’
M,. The order of processing is M,M,M,. De-
termine the sequence that minimize the total
elapsed time T to complete the following jobs.

Also evaluate the total elapsed time and idle

time of three machines Ml, M2 and M3.
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Ware house
$ W, W, W, W, Factory
Capacity
F1 19 30 50 10 7
F2 70 30 40 60 9
F3 40 8 70 20 18
Warehouse
Requirement | 5 8 7 14 34

Unit-117/ FleieF-11

Obtain steady state equation for the model
M/M/1:¥/FCFS. Describe the characteristics of
the model. Write down the relationship be-
tween average queue length and average wait-
ing time.

M/M/1:¥/FCFS cee[ue kd eueS steady state meceskedj Ce
evekedecueS~ cee[ue kede ceKUe eleMeceleeS JeeCele kedeepeS~  Av-
erage queue length Sk Average waiting time

pee mecyevOe n, Gme eueekeS~
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5)

If the arrivals are completetly random and | Dt
is the probability of a single arrival during a
small interval of time ptand if the probability
of more than one arrival is negligible, Prove
that the arrival follows the Poisson's Law.
Useo SjeFdeue heCeleUee UeeAeUUKeE n Sle Sked UeS meceUe Devlejeue
Dt C¢ Sked SjeFJeue kede JeeeUekedlee | e n St Sked me DeeQeked
SjeFJeus kede feselekedlee veieCUe n, e emeae hedeepeS ehed SjeFJeue
fede yeSve heeUemee ngieg~

Unit-111/ FleeF-111
What are the steps involved in CPM? The fol-
lowing table gives the activities in a construc-
tion project and other relevant information
(a) Draw the activity network of the project.
(b) Carry out network analysis for CPM.
CPM leie kedelesevlele keajve ce Oelsoed ceKUe mesheeve yeleeFS~
avecve meejCee ce eveoeeCe kedelle ked Sked feepekeS hed KedeUee leLe
Gmeme mecyeeOcle Devle meUeveeS og nF n~
(@) leepekeS Keh KedeUee hede veSleked elSe yeveeFS~

(b) CPM fed eueS veSleked eeMueceCe kedeepeS~
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Activity | Normal time|Crash time | Normal cost | Crash cost
leieLe mescezUe mecel meeceeve caule sl eule
()] (days) (days) (Rs.) (Rs.)
1-2 20 17 600 720
1-3 25 25 200 200
2-3 10 8 300 440
2-4 12 6 400 700
3-4 5 2 300 420
4-5 10 5 300 600
4-6 5 3 600 300
5-7 10 5 500 800
6-7 8 3 400 700

7. Describe different components of network dia-

gram. Explain briefly the rules of network con-
struction. Construct the network diagram
comprising activities A,B,......... , H,1. satisfying
the following constraints. The notation x<y
means X must be finished before y can begin.
veSJeked elede ked edeeYeVe leSkede hede heej Yeeecele KedeepeS~ veSJeked
cUede yeveeve ce Jeleeie neve Jeeue evelece  medfehe ce mecePeeFS~
AB,......... , H, 1 kedeUee Jecue vesSJeked eUee kede evecye Meles hede
heeueve keijle nS yeveeFS~ x<<y kede leelheUe n, eked kedele
y ke Me™ neve ked fenue Kelce ne peevee UegenS~

A<D,E; B,D<F; C<G; B,G<H; FRG<lI

S-699

3)
Minimize : z=x_ -3x,+2X,
Wevelece lefeepeS @ z=x -3x,+2x,
Subject to the constraints :
peyecked evecve DeeleyevOe n
33X, - X, +2X, £7
—2X,+4X, £ 12
- 4x, +3%X, +8x5 £10
Xy, %X, X330
(a) What is transportation problem? Give its
mathematical formulation.
heejdenve mecemUee kelee n? Fmekede ieeCeleee mee eugeKeS~
(b) A Company is spending Rs.1000 on
transportation of its units to four warehouses
from three factories. The supply and demand
of unit with unit cost of transportation are
given in the following table. What can be the
maximum saving by optimal scheduling.
Sked kedcheves Dehevee FhebeFUse ked leeve meUeSee me Usej JeUejneGme
leked feejenve fej 1000 ™ JUele kedj jme n~ FhedeFUee kede heele
leLee ceeie Kede evecveeuecKele leceuekede ce heejlenve kede FhedeF
ggiele kea meeLe colee ielee n~ F = lece eveUeepeve Egje DeeOskedlece
yelele kele ne mekedlee n~
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