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B.Sc. B.Ed. DEGREE EXAMINATION (4-Year Integrated),
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(For the candidates admitted during the Academic Year
2017-2018 onwards)

Sixth Semester

CORE PAPER — XV — OPERATIONS RESEARCH

Gime : 3 hours Maximum Marks : 70/

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

1. @868L0H sansdhEh Curs@Eursss samsdnEh o drar
Coumium(H&ener 6r(Lpgis.

Write differences between assignment and transportation
problem.

2. swfloounn @GS (HNESMTEE GTETDIED ETETe?  GTeUeUTD)
Qg soBlened &GS (H SETESTS LOTHMIGUTLI?
What is an unbalanced assignment problem? How do you
balance it?

3. @@ mxn @urré;@@_ujggu 9L auenenTudled CTESHME ilq LILIenL_
LIPISET @ (HEHELD?
How many numbers of basic variables in an
m x ntransportaion table?

4. em durgeurear CUTE@GMISSIS samsdler samils emwlilaner
GI'Q.Q@_ISE

Write mathematical formulation of a  general
transportation problem.



10.

sl eSlenenpenns Smerr eTemmmed creoen?
What do you meant by mixed strategy?
&G Qar@ssliul_(Hidrer @ pul LFSw ga®ge ellenemwim’ (b
SeTig LILTS (1plg 6 CFEILISSESST GTETM &TEHTs.
<L LssmrT B
5 0
SLLssmT Al 0 2

Determine whether the following two-person zero-sum

game is strictly determinable.

Player B

5 0
Player A 0 9

engudlgiliny upm efleul.

Explain the term inventory.

upPIE@GHmD CFewey LD ellaTsw,.
Explain shortage cost.
@ euflans Qawaapenpuder Qurdlpenmanws elleuflGse,b.

Describe the mechanism of a queuing process.

A=0.054=0.67 crafleo, W, (cuflensuies smisdms@L0

q

FMELD) — NG HITEHTS.
Given A =0.05,1=0.67, find W, (waiting time in queue).
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11.

12.

13.

PART B — (5 x 4 = 20 marks)
Answer ALL the questions.

EpsaTL @gIHE(HG samsdlamans Sidse, .

Solve the following assignment problem.

1 2 3 4
10 12 19 11
5 10 7 8

12 14 13 11
8 15 11 9

g aw»>

Epsramid  Curs@eursss sensdpe S&fn  Ceweler
popeorw  Lwal(hisS QsTLsEs  Sglueml.  sTgSlwimen
Sreflenan srars.

D E F G @ouy
A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400
Gsepas 200 225 275 250

Find the initial basic feasible solution to the following
transportation problem using the Least-Cost method.

D E F G Available

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

Requirement 200 225 275 250
Qevreu(mLd eflenaTwiml g enand STdg) ige S LIGemeT srenreyiD.

Solve the following game and determine the value of the
game.
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14.

15.

16.

@m slue sl  sblual  eumLsdng 20,000
GoLwuraismer 2 LCLTSsHng), @G wraismer oummbis
Q@@ UBLSSnEsTar et Cawe] (.30 e @&enLwimanfludlen

v  e5.1.50. em @eLwramilew M  eUMHLSIHDES
meusHmLLSHETEGHD Fwe| Siser allenauier 12.5% < dlmg,
S GEHE <, 60U GIT D ETENGLSE SRS .

A shipbuilding firm uses rivets at a constant rate of
20,000 numbers per year. Ordering costs are Rs.30 per
year. The rivets cost Rs.1.50 per number. The holding
cost of rivets is estimated to be 12.5% of unit cost per
year. Determine the EOQ.

(M/M/1):(o/ FIFO)  eratp  auflens  euigeuanoligng
EMm) —n& smer.

Obtain E(n) for the queuing model (M /M /1) : (wo/ FIFO)
PART C — (5 x 8 = 40 marks)

Answer any FIVE questions.

em alpumenifley Cuwemert 5 elpLepemUTETTSHET OHMLD
dpueer GelleusHE 5 WLIULLBISMET MEUSIHIETETTT.
N puenerwimeriaef e SlmenLoenwiwyLb, rell L Bigef e
SemepEMWLD &MHSSHle Qaram(p, bCwemert, eelblemm
wrell L gSlaib eeibleimm edlhuamernumearilen eeibeum wrs
orusdener (Bim epumisafid) ECp Car@asiiul (Hearareumm
sasE (NS .
eNpuener mel L b

dpuemerwumert A B C D E

32 38 40 28 40

40 24 28 21 36

41 27 33 30 37

22 38 41 36 36

29 33 40 35 39

Ot =~ W DN

2 5% @MHGSLigman CHCESTE@TLID, jeul erdiumméELn
WBUGELI(H LD eremen?
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A marketing manager has 5 salesmen and 5 sales
districts. Considering the capabilities of the salemen and
the nature of districts, the marketing manager estimates
that profit per month (in hundred rupees) for each
salesmen in each district would be as follows:

Sales District
Salesman A B C D E
1 32 38 40 28 40
40 24 28 21 36
41 27 33 30 37
22 38 41 36 36
29 33 40 35 39

Ot A~ W N

What is the maximum profit that may be expected if an
optimum assignment is made?

17. (@) Cursgeursg samsdlen CsT &5 gLl eFhHLienL L
Sreweull  Qupeugparer el CohE apeved  eldeamw
NleTsEs.
(=) Geurgalenm Comymw  (pepperw LweLI(HGS  LGemeu(mLd
CuTEEGUTSSIs samsdlen CGTL_&8 gL eFHLienL
Erencusd Smeis.
L,
Qzmdpsreney I II I11 v \Y Slme
A 5 8 6 6 3 800
B 4 7 7 6 5 500
C 8 4 6 6 4 900

Coenau 400 400 500 400 800

(a) Explain the North-West corner method to obtain an
initial basic feasible solution to a transportation
problem.
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(b) Find the initial basic feasible solution to the
following transportation problem using Vogel's
approximation method.

Warehouse
Factory 1 II 111 v V  Capacity
A 5 8 6 6 3 800
B 4 7 7 6 5 500
C 8 4 6 6 4 900

Demand 400 400 500 400 800
18.  auenyuL penpuldled Gemeu(md 2x 2 eflenemuimenL g Si.
<L L&smyT B
B: B: Bs B4

QL LsasTpT A Ar 2 1 0 -2
Az 1 0 3 2
Solve the following 2x2 game graphically.
Player B
B: Be Bs B4
Player A A: 2 1 0 -2
A2 1 0 3 2
19.  Yereumd Sjawnflwimeng, P P, GTEITM @

BUTEERSSeL_Cuwrer @ Gscsusalgel aleperwimiige P
sErer (WppsLsThlieru GHSSHDE. PHSISD SHMHSHe epevLb,
Qg 2x4 evarun L1 GonsSg MG STdHab.
P,
8 15 —4 -2
P, 19 15 17 16
0 20 15 5
The following matrix represents the payoff to P, in a
rectangular game between two person P, and P,
P

8 15 —4 -2
P, 19 15 17 16
0 20 15 5
By the notion of dominance, reduce the game to a 2x4
game and sole it.
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20.

21.

@m odumumrs  sbluaiule  CQummer  UDPTEGOD

Si@idlsslul ()  Werarm Qurmer eupbg Gomd  GUTps)

upprs@en  Hleursd CQeauwlu@dng. Sésear D anemt
2DC, |C;+C,

C \/ C,

S| 6TEFH&H T \/ eremm eUmILILITL 1g enert GlLimis.
In a business concern shortages are allowed, and the back
orders are fulfilled as soon as the ordered units arrive in
2DC, |C;+C,
G C,

inventory. Obtain the formula \/ for the

economic order quantity.

clened  pdleyser  Gemeupomm  26TeT @M 2 HUSH
Qurr@@é;a;rr@‘r 2 HHS D,ENET < GTENEL SHITEHTS.

S|6T6 QUTBIEGLD ellened/iev, (em.)
0<@, <100 20
100 <@, <200 18
200<Q, 16

SuCurmeflen  wrssCsamen 400  D@Es6r.  aeuliLF
Ceeeureng <liGummafler alleneuies 20% wHMLD < enemTE
Qee] LTE5S MG om.25.

Find the optimum order quantity for a product for which
the price breaks are as follows:

Quantity Purchasing cost per unit (Rs.)
0<@, <100 20
100 < @, < 200 18
200 < @, 16

The monthly demand for the product is 400 units; the
storage cost is 20% of the unit cost of the product and the
cost of ordering is Rs.22.00 pre month.
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22.

23.

@@ Csm_reudmy Hleowsdld e QFTLreiamrqsrer blHs
gy, TuileGeu pHmsHedr @reant(h CsTLTeueTy H6Tsmen
&5 (HES  (Plgd. wHmelsem Hlaowsmseill(H Cabe
slepens (arhssiu@b. OgTreeriyser wanflse srmefluns
6 g Heoausdhe amdapar. o6 walCprsdbe
syremlwng 12 euamqsmer 9ibg Csmeuely. HlenauiSsme
SWITET(Lplq W{Lb. @)BE jenolibled LiCeum ereamremtlseanguilemen
QB TL_TeUaTy & @hEETT AMFLTH Hlenassnear HlaEDssHea|samer
srams. Gaid wWpoHnsdnE USsTs eumb Clgmeueiq.uden
gyram g8l muL Chrsagub Srems.

At a railway station, only one train is handled at a time.
The railway yard is sufficient only for two trains to wait
while other is given signal to leave the station. Trains
arrive at the station at an average rate of 6 per hour and
the railway station can handle them on an average of 12
per hour. Find the steady state probabilities for the
various number of trains in the system. Also find the
average waiting time of a new train coming into the yard.

@@ uCumrmer msmquild @rean® Gueamsedr alpLener
Coamaguiler Lentl CelSpriger. aumysamawTeTiaer wenfld@ 12
eiglb  umlgmer  ugeuddled  eumdlearmaent.  geubleu(
Mg SasWTeTme@GD Caaneu Cryb HSGEGM Lreie WwHmiD
gyram 6 BIOLBsET. () GUIBLD aUMgESMSWTETT SIS (HS5S
Ceuamqw  Crrsdlen  Hlapsse] (<) @Qbs Sawlibe
cumgsegwnerigeflen syrafl cravenilsemns (§) uwGCLIMmeT
SBsTUId  eumgSmsurisarmed OFvelflssiul L syre
Crrd &l enelsaer SmeuTs.

A supermarket has two girls serving at the counters. The
customers arrive in a Poisson fashion at the rate of 12 per
hour. The service time for each customer is exponential
with mean 6 minutes. Find (a) the probability that an
arriving customer has to wait for service, (b) The average
number of customers in the system, and (c) the average
time spent by a customer in the supermarket.
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