S.No. 3751 T ‘ 16 SMBEMM 1:1

(For candidates admitted from 2016-2021 Batch)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Part II] — Mathematics — Majbi‘ Based Eleétive
OPERATIONS RESEARCH
Time.: Three hours ‘ Maximum : 75 'marké
PART A — (10 x 2 = 20)

Answer ALL questions.

1. Qurg Gollued Sl s sevsdlar eaps St

B : v | ,
Define optimum solution to the general LPP.

2. Qury Cpllwe s samsdan gyhow agasms
TRHS. '
Write the standard form of general LPP.

3. Cpllue HMis sasded Qeupms wbrdser
Qowbere Siey sram gCsand Qram® pevpseen
TAPHHE. ’ : . o

Write any two methods that are used to solve the
LPP having artificial variables.



10.

g,gﬁéna) Wgeamewurar GQUHWLL  STaRTd (Sfr_r)ﬂu_lvs'u
LL sawmid@ wHmD Sisen Qe saEos
T(PGIS.

Write the standard primél maximization LPP and
its dual problem.

'Gurré;@e).lqg,g,j Sanréd e Sl Siay 51?@@&);’5@

Beuugperer Hawmu apsgis.

Write the condition for basic soln to be degehei'ate
in transportation problem.

uafifluver saméms auerum;.

Define Assignment problem.

QUM/T) («/FIFO) ~ wrdffo  syrsf

UM EmsUTaTigEeT adgeamear Guir sramd @GS

TIPS

Write the formula to find average number of
customers in the model (M/M/1) : ( /FIFQ).

Qrew® pur yeug Qsrens eNevearwimt %rsin;prreb
erebTaT ? : ‘

What is two person zero-sum game.

acouldaad H ol o sawsfo ’ ABSHaui
HLaigsmsmu Qu@guI). _
Define successor activity in Network scheduling.

PERT sewsdle poQsmsunar Crrsas QUITWI.
Define optimistic time in PERT.
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11.

PART B — (5 x 5 =25)

Answer ALL questions, choosing either (a) or (b).

(=)

spsarL @ Uy ALl o sansdoar Siay
SRS, ' :

BuQuew, Z = 9x; + 3x,
sLOUUTRSE@sSemis 51, + 2x, < 20

X% 23 LHYbx, <5
"% 20 wHopdbx, >0
Solve thé LpPP |
Max Z = 9351 + 3x,

Subject to the constraints 5x, + 2x, < 20

x 23 and x, <5

x, 20 and x, >0

Or
Spanamid CB‘lbrﬂu_;d) gL s semsews S
augeiler eTpgis:
lﬁéﬁ@mgrré;@ Z = 2x; +x, +4x,;
sLHuurhsEer ’
~2x; +4x, < 4
ch +2x, +x5 25
2%, +3x; <2
x),%, 2 0, x;, SOLWHDS.
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- Write the following LPP in standard form

Minimize Z = 2x, + x, + 4x,

Subject to the constraints
- 2x, +4x, < 4
‘ X +2x, +x3.25
2x, + 3x3 < 2
%,,%5 > 0, x, unrestricted sign.
@Umﬁ@ sUL eraflu @mmmm uu.xsmu@g,;_ﬁ
Sirey sneaws.
BuQum Z‘=r5xl + 3x,
sLUUTRseT  2x; +x, < 1,
x, +4x, > 6
- LHmIDd xy, x, =20
Use two phase Simplex method to
Maximize Z = 5x, + 3x, - -
Subject to the constraints - 2x, + x, <1,

x, +4x, > 6

and x;, x, 20

Or
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[P VIV

(3:5) SpsanL Uy Lo a;ama;é;]sm @m_am_

sasamns Qums.
BuQu Z = 2x, + 3x, + x4

sLGUUThsEhsSehs 4x, + 3x, + x, = 6
X, +2x, +5x3 =4

Xy, Xg,%3 2.0
Obtain the dual of the following L.P.P
Méximize Z = 2x; +.3%x, + x4
Subject to the constraints :

4x, +3x5 + x5 =6

Xy + 2%y +bxy =4

X1,%9,%5 20

Caursdern Gsmymu  epew  LwETLIGES

. Spsramib  CursGeurss  sewmsden cfg{,gunu

e;uq_uuml_ Qeiigss gnmm ngna;

D E F G 8ouy
A (11 13 17 14) 250
B |16 18 14 101{ 300
C 1 24 13 1 400

Ggenas 200 225 275 250
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Use Vogel's Approximation method to obtain
an initial basic feasible solution of the
transportation problem. '

D E F G Available
A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10/ 400
Demand 200 225 275 250
Or :

(%) @@ gop gawaflan & preng puiser wHHIb
preng Caumaser 2 arerg. puiser GeeGag
Sper  Qsrtameuigdr  womw  Coummser
o dremnihg spagded QeueiGry wrdfuirears.
gevoel, galdemm  puBGDd Qe
Caumwou wuseh Corsms safsgerant,
=il E06p siellurs QsrRssuuL Herang.

Geuenev BUTGET

E F G H

A 18 26 17 11
B 13 28 14 26
C 38 19 18 15

» D 19 26 24 10 .

Gorgs Geume Cprsms WBssdHusrss Gfﬁjg

Caumamu 6hs BUBES REIGGS Tas

SIS,
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14.

(1)

A departmental head had four subordinates,
and four tasks to be performed. The

-subordinates differ in efficiency, and the

tasks differ in their intrinsic difficulty. His
estimate, of the time each man would take to
perform each task, is given in the matrix
below :

Takes Men
E F G H
A 18 26 ‘17 11
B 13 28 14 26
C 38 ‘19 18 15

D 19 26 24 10

How should the tasks be allocated, one to a
man, 8o as to minimize the total man-hours?

® stow Gursgearss Hpuasdd @
BISED @ . GwievgT Geuere GauiHpt.
st Cumps  Alild  wpgd @
@@&&@zﬁg&&n@ SEUDEGEET  NSIIT(EHE DITT.
@@ wal GCprsdld 8 eumgsmsWLTaTTSET
QUHENS SHEDFTSET LHOID GHLIGVST @ Wanf)
Crrsdler gyrefurs 12 QUMY &GS W TGS (@55 S
FDEUMW 1PIg EEDIT. FRISET SGILOTGTEIS 6T
sfES IS E1DeU(HLMGSEREES;
e welssapd. - o :
(i) syrefluns agsmen  eumyS@swTATIEET
@omevgreiler QUESTS STSS(HEEDITEET. -
(i) (swravgrelar Gsaneu Sl s@ e
gyreflung TEHSMET o emfl Cpybd
QUITlY SDSWINETTSET &MEE @(HéSpmiser?
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(<)

A road

reservation clerk on duty at a time. He
handles information of bus schedules and
makes reservations. Customers arrive at a
rate of 8 per hour and the clerk can service
12 customers on an average per hour. After

transport - company has one

stating your
following. _ »
(i) What is the average number of
customers waiting for the service of the
clerk? -
(i) What is the average time a customer
has to wait before getting service?
Or
Gemeupd  cardur  ienflanw MeUSS  IbS
eflenerwuim el Sirés.

assumptions, answer - the

&gt B
B B: B3
A1 3 1
eigr A A2 0 -4 -3
A3 1 5 -1

Solve the game whose payoff matrix is given
by

PlayersB
Bi B: Bs
, A1 3 1
Players A Az 0 4 -3
Azl 1 5 -1

-8 S.No. 3751 T

\N el

— -

<

15, (@4)‘ waGamsd Qsdgib sarsEQsmen efaufl.

Explain Forward pass calculations.

Or _
(<)) Geeumid SEHUDENETE AL
sueaLidlenandd cuenFLIL S euanyilajib.

Qawe: A

B CDE F G H I J
wpsu egefo@mw A A B A BE C DF G HI
‘Qmus‘n:

. Draw a network diagram for the following
data: ) |
Activity: A B C D E F G H 1 J

Preceding None A A B A BE C DF G HI
activities : :

PART C — (3'>< 10 = 30)
Answer any THREE questions. -
16.. SpsanL g Uy SLLBLd sabms Siss:
By Z = 20x, + 40x,

sL@ULTsE 36x, + 6x, > 108
3x, +12x, > 36
20x, +10x, > 100

whHmib %, %5 = 0
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17.

Solve the LPP minimize Z = 20x1 + 40x,

SubJect to the constraints 36x, + 6x, =108
3x; +12x, > 36

20x, +10x, > 100

" and x,x, >0

@rienL Sibriersei Q,péng)mu uwerLRsS Spser

8@ Uy AL sansms Siss.

Bsflgy Z = 3%, + ,

X tx, 21
2x; + 3x, > 2

sLQuUTH&ET :
wHmd X, 2, = 0

Use dual simplex method to solve the following

LPP:
Minimize Z = 3\3;1 + x,

Subject to the constraints : X +x, 21
2x; +3x, 2 2

and x;, x, 20 .
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18. @ Spaasdps wag Qsmipsramosdr <G,
ursul.  opgd  Gardlwild o dery.  prens
ABHCwirs mmu_xrédéseﬁ - S@sTU, Wb,
QsTOsEST  WwHmID  Podlfe  oetarg.  apery
Gsmppssrocsaan @Gy wrdfurer swmfliiy
Gsway  @Qm&GLOwala, -~ Gurssearss GQeway
wLHCL @Gy @@ wiyw Qewa; <wEDL. a6
an@m&na)m&aﬁm surfluysefer Q)DGD"[_T.)GuJ 5000
Leir&er, 6000 I_G'STGSGiTFLD!j)leb 2500 Lengem &b,
ANHCwTs ewwiisaiar Caameuser wpeapGu 6000
Len&ar, 4000 L6N&6T, 2000 Le&er whmib 1500
Leamsar @b, Curs@eursgs OQewa; geGeungs
dgmpsrerauiices  @mHS! euGlaum(y AHCwna
ewvwibgw G GardssLul Herarg).

Qzmfperene NG émou_lLb

DADSTUTE (Pl  Carwssst  Hod

2iGwd 3 2 7 6

uméLc 7 5 2 3

Geurallwir 2 5 4 5

eshs Gurs@geayss HiLsms yrﬂ(r_‘r;g;;cmg Qg

B&Am CursGeurss Qewvmen srams.
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19.

A company has three factories at Amethi, Baghpat

- and Gwalior and four distribution centres at

Allahabad, Mumbai, Kolkata and Delhi with
identical cost of production at the three factories
the only variable cost involved is transportation
cost. The production at the three factories is
5000 tonnes, 6000 tonnes and 2500 tonnes
respectively. The demand at four distribution
centres is 6000 tonnes, 4000 tonnes, 2000 tonnes
and 1500 tonnes respectively. The transportation
costs per tonne from different factories to different
centres are given below.

Factory * Distribution Centre

© Allahabad Mumbai Kolkata Delhi
Amethi 3 2 7 6
Baghpat 7 5 2 3
Gwalior ‘ 2. . 5 4 5

Suggest the optimum transportation schedule and
: ﬁnd the minimum cost of transportation.

LCRGNQJ@LD 2 x 2 afﬂsmmu_sm_sm_ QUENTLILLD  pyeDd

Sisa.
&Syt B
By B: Bs B

A2 1 0 -2
4 2
dfirrd 1 o0 3 9
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20.

Solve the following 2 x 2 game graphically :
Player B
Bi B: B3 B ;
| Aafz 1 0 -2
Player A a1 0 3 2/
@n GruaediLsdod  @Qmssnd  Caumesaman
AB,.. H1I e Yeteumd GCgrfeou eveuds:
QuuiiLtucr g, (W< X,Y aeug, X wpgw Y
Caumasdar W-Cauema @pigeiemi wimoe ,Ggrrl_réja;rrg
aeUSTEGL). @bsE  @Msar  wHmbd  1GereuHLd

sLpuurhEemears Qarer(p cuene LA emesmed
UMTUL NG 2 (HeuTEEHa LD,

A<D,E;B,D<F;C<G;B,G<H;F,G<I.'

opgd  QeuasHisddr  Bsfy  @pyeipd.
Gpug,mg,um sesdlh. qauGeumrm  Geuameuler
®gamb Corb (Briseie) Qsr@ssiul Géareng.

Geaueve : A B C D E F G H I

Goyb 23 8 20 16 24 18 19 4 10
(Brisefle) : .

A project consists of a series of taks labelled
A,B,...H,I" with the following . relationships
(W < X,Y means X and Y cannot start until W-is
completed : X,Y < W means W cannot start until

both X and Y are completed). With this notation
construct. the network diagram having the
following constraints :
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A<D, E;BD<F;C<G;BG<H, F.G<I

Find also the minimum time of completioﬁ of the
project when the time (in days) of completion of
each task is as follows :

Task: A B C D E F G H 1

Time: 23 8 20 16 24 18 19 4 10
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