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Fifth Semester

Computer Science Engineering

Scheme OCBC 2022

OPERATIONRESEARCH

Time : Three Hours Maximum Marks : 70

Note : I Attempttotalsrxquestions. QuestionNo. 1(Objectivetype) is
compulsory. From the remaining questions attempt arty Jive.
gd II: qad o) 56 frfrVr qaq m-q"im' 1 (e-qfrE q-+T EFT)

G{Frnd tr e)s qeit d t A-q1 qfq d 66 fr&vr
D In case ofany doubt or dispute, the English version question

should be treated as final.
ffi q1 n+rs b €k orerqT frsrq fr fiarfr { eififr qrqr fi
qq{ 6} siftq qrqT q-}fl 

r

1. Choose the correct answer. 5 x 2 : l0
v$ umr cD-r qqq frfuqr

! Hungarian Method is used to solve

(a) Transportationproblem

(b) Assignmentproblem

(c) ALinearProgrammingproblem
(d) (a)and(b)both

ElRqq ftfB or cdrr frqr qTdr t
(er) qiqqtdan rieq
(q) erqrqr+c qi<q
(s) q-6 dfisq frilfErT liwq
(q) (sT) 

"ir 
(q) ++

ii) Thesolutionoftransportationproblemwithm-rowsandn-columns

is feasible ifnumber of allocations are

m-qm 6r ,-asn1t eTfr ilHlteQrq lreaq mT E-d fffu-df,
ElqT qR ffihrrq fr €cqT

(a) m+n (b) m-n
(c) m+n- 1 (d) m +n-2
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Optimal solution of an assignment problem can be obtained

onlyif
(a) Each row and column has only one zero element

(b) Each row and column has at least one zero element

(c) The data is arranged in a square matrix

(d) None ofthe above

ffi q-€T-S{e qfifrq o-r GTTdErf, 6d sTH fuqr qr *rm-dr t,
*-q-d qR

(s{) q-d-dn ,ifu qq REl{ if &-dd qo rp reu+ 5}

(e) qr$-6 qfu qq Ru{ { oq fr mq Y6 e5'q ci-+rq E\

(q) err+. rm' qrt oTrq1d ii q-qRrd Ei

(q) flit t at{ T&

In game theory a situation in rvhich one firm can gain only what

anotherfirm loses is called a

(a) Nonzero-sumgame

&) Prisoners'dilemma

(c) Zero-sum game

(d) Carteltemptation

iq eatfi ii fo RrS ffi g€ qq{ ilft ap{ s1g o{ilr t crq Ewr
qe{ 3wflq vdrf,r t, s-s o-o qmr t
(ei) qrq d-t qrq tq
(q) ff"qqd gBqr

(s) *t qq tq
(q) 6r*d tqtqm
In graphical methodthe restriction on number of constaint

(a) 2 (b) 3

(c) notmorethan2 (d) None ofthese

B{rtfbq ftfu { s-{ttii fr i{cqT qt qfuiti

iv)

(er) 2

(e) 2tsTko.TS
(e) 3

(q) Ern * d{ {S
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2. a) Whatishistoryofoperationresearcllexplainbriefly. 3

stfutem Rsid q sfrETs rqr t, df}ig { Hrflr{gl
b) Find the basic feasible solution of given tansportation problem

byNorth West Comermethod andLeast Costmethod. 4

{ G qindden qfi.Eq ol tfro. frfr{d rtreqen tref i-e qi4*
frR{ 3ili fu€ EFIE frEr gm sn oitr

Source Desination Supply
A B C

1 2 7 4 6

2 3 J 1 4
a
J 5 4 7 t2
4 I 6 2 ll

Demand 7 9 t7
Solve the following assignmentproblem. Cell values represent
costofassigningjobA, B, C and Dto machinesl,II, III andIV.

{ G qsr{-{de rfifrq qi ea ov}r d-a { Rq w ,ru 
"to 

o, r1
c Gft o oi qefl-{ I, II, III Btr{ tv m} Grsr{T ori fr orre rn}

qqrft tr

3 . a) If a factory rnanufactures two products A and B on ftree machines
X,Y andZ. To manufacture productAprocessing time required
in machines X, Y andZ is respectively 4 hours,2 hours and
10 hows. To manufactureproductB processingtime required in
machines X, Y and Z is respectively 4 hours, 3 hours and
6 hours. Profit on 1 unit of productA is Rs. 25 and for product B
profit on 1 unit is Rs. 22. If capacity ofmachines X, yand Z is
1500 hours, 1000 hours and 300 hours respectively. Formulate
mathematicallytogivenproblemformaximumprofit. 3

c)

Jobs

Machines

I II u ry
A 10 t2 t9 11

B 5 10 7" 8

C t2 t4 13 11

D 8 15 11 9
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qR qN fr-+* z gqqA3fti e frq qrffi x, yq z t qffi tr
scEAo) q-{fi C qfic xif 4qut, qcfl-fl y{ zsue, qeft{ z
d to qoa fr shqT GrTqQqcF. tr s-eiq B o) e-rTi d qqftc x if
4 qut, qeft{ y{ : e,-t, qeft{ z { o elt fr qhsT sirqezrm'tr
qR serc Afr 1 {o-r$ qi aTti 25 sq'd sflr s-f,K B fr t g6r{
q{ dlq 22 sqd d oerT qeft{ X, Y q Z fr qrsf, r rtr-rrQT: 1 5 00 q!-e,

1000 qr-e 3ft{:oo q'e E\ d .rnrooq rnq * fr\ +Q)tfr-68

drsa q-crfll

Solve the given Linear Programming Problem by graphical
4method.

* G dfiqq frnfh ei-dq o) il8.-6-d frfrr EnT 6-d zn-i

Max(Z) =2x + 4!
Suchthat

2x+y<4
x+3y<21

x,!)0
Solve the given Linear Programming Problem by Simplex method.

5

{ G dfiqi !ME:T !"rqq o\ ftrpdffi fr& gnr e_a o-t
Max(Z)=x+4!
Suchthat

x+4y<14
3x+y<12

x-v)0"", J _ ,

4. a) Suppose there are 5 jobs, each of which has to be processed on
two machines A and B in the orderAB. Processing times are
giveninthefollowingtable. 3

qrc dfr\ 5 oTd t, H q) qeflc) A 3{t{ B q{ mq AB d cBqT
gnr frw qmr t, q-hqT C ad qt-a'f qqq frq dTft-mT fr RsT
TIq-t

b)

c)
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b) Solvethefollowingassignmentproblem.

ftq 3fqT-grnd li<q d aa or)
4

Men

123
P

Task a
R
S

92615
13276
35 20 15

18 30 20
c) Solve the givenlPP by Big-Mmethod.

{ .r$ rpp o} nig-tvr frEr gm Ed o-i}
Min (z) = -6x + 4y + 3z

Suchthat
' x+ 5y-z<10
2r-y-22<-11
2x+3y+22=16

xry, z) 0

5. a) Makethegiventransportationproblembalanced. 3

* Ti{ ilslttam srqq d {igfu-d (ild-+s) ffir{sl

Job MachineA MachineB
I 7 4

2 2 5

3 11 8

4 7 9

5 10 7

Source

Destination

D1 D2 D3 D4 D5 Supply
S1 4 2 8 J 5 12

S2 2 7 5 J 8 28
S3 1 2 a

J 4 5 40
S4 7 6 11 2 a

J 25
Demand 20 30 15 10 20
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b) consider the problem ofassigning five jobs to five persons. The
assignment costs are given as follows. Determine the optimumassignmentschedule. 4
s qffi m) s mr{ firr{q f5q qrr tr effi{qtc fi qt
ftqr5wn tr 3rftdqq Grs,r{rde ,lq 4-r ftqfsur 6tr

Job

12345

Person

84
09
38
43

2

5

9

I

8

6l
54
2

0

9

6

J

5

A
B
C

D

E

BrieflyexplainthecharacteristicofOperationResearch. 5

erfrten ftfl-d fr qrftBmreri oi iieq d eq-sr{qr

Find a range of values of a and b for which the following pay_off
matrix will a saddle point at (2,2) position. 3

a ef{ D * Tdq} fr go tq aro ot, m frq ftE{ftfof, t-
orih ttrtr Q,2) Rrft w q6 +sd friS d,o'

PlayerA

PlayerB
Stategies I I ru

I J 5 4
tr ll 7 b

m 6 a 6
b) Apply MODI Method to find optimal solution of given

4tansportation problem.

* q-{ dqqHen n<rq oT BtffiT.{
otr

6d MODI frRl emr srf,

D1 D2 D3 D4 Supply
ot 4 1 5 J 450
o2 J 6 5 8 2s0
o3 7 4 3 a

J 300
Demand 300 200 300 200

c)

6. a)
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c) Definefollowing:

I Decisionvariable

D Artificialvariable

fiq of qfurrfr-d o.tl

1 Fufro w
D ptuar

7. a)

b)

8. a) Minimize Z=3x+2ysolvebygraphically.
Subjectto

5x+y>10
x + y/.6

x+4y>12
x,!)0

F/2024/7610

What are the phases of an operations research study? 3
3rTqtam M fi 3ftTfi fi ot{-mt{ $ 3rqrt.N t r
Find the sequence that minimizes the total time required in
performingthe followingjobs onthreemachinesA, B and C in
order ABC. Processing times (in hours) are given in the folowing
table: 4
T6 mq aro fiftq ,il asc m-q d ffc qemi A, B, c q{
ffiTfud 6Td of sri { 3Trqerfi grd qqq o} oq qxor tr
ryr H-qq (ff {) fu{frTfuf, drfu.nT d frqFrn t ,

Job 1 2 J 4 5
MachineA 7 11 8 9 t2
MachineB 6 5 4 4 6
MachineC 5 9 7 10 8

c) Solve the follcrving pay off matix.
ftq E-srfih 3rrEE ot ea otr

PliyerA.

PlayerB
Strategies I II m

I 7 8 7

I 3 13 4

PT.O.
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Minimize Z = 3x + 2/ 3ntfuq ftfu gm E-a mtr
q-dr A

5x+y> 10

x+y>6
x+4y>12

x,l)0
b) Solve using Vogel's Approximation Method and perform

optimalityTestusingMODlmethod. 4

sttaq qfrfrtem ftRr grsr oa of eflr 3rn*qfrd or qSeM

MODI frfU Em otr

-..: l&'ith an example, describe how to convert the minimi zation
pr*biem into maximizationproblem in Simplexmethod? 5

qrfi lrqT6-{ur il qrq qar{\ fu ftQ--flr frft{ { ffi ffirq1g-Sqlq

me{q 6} fuaFi ilT<q { +d cffidfl fuqr qroi tf

-€r@r r@*,-

D1 D2 D3 D4 Supply

o1 2 J 11 7 6
; rr')

1 I 6 1 1

{}3 5 8 15 9 l0
Dernar:d 7 5 J 2
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