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Fifth Semester
Computer Science Engineering

Scheme OCBC, 2022
OPERATION RESEARCH

Time : Three Hours l fMaximum Marks : 70

Note : (i) Attempt total srx questions. Question No. 1 (Objective

type) is compulsory. From the remaining questions

attempt any five.
gffi s: qq{ 6t ro drfrst ssq Fqi6't (TqFrs ffi
6r) sFlErd dt dtq qrii fr t 661fr? 61ro dBsr

(ii) In case of any doubt or dispute, the English version
question should be treated as final.

ffi fi 16r( b dta wrEr Frqra d fuft fi sin$
r+tqr S yq{ d 3rFdq qmr dFftnt

1. Choose the correct answer.

s& r+< tnr rrFT dfrel
2 each

(a) A feasible solution of a L.P.P.

(A) must satis$r all the constraints of L.P.P'

(B) satisff only someconstraints

(C) Satisfu none of constraints of L.P.P.

(D) Will be optimal solution of L.P.P.

ffi r.p.p. oT frhsd drqvmr
(A) L.P.P. b Htft o.rfr dl riqg mtnl
(B) L.P.P. b guo,ffi dr riAF otnt
(C) L.p.p. &. ffi Ift 6rSEs 61rigtr rel ot nr

(D) L.P.P. oT sTFfisd drwH 6tn
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(b) Optimality of transportation problem can be checked by :

(A) North West Corner Method

(B) Least Cost Method

(C) Vogel's aPProximation method

(D) MODI method.

Fq'drdqrq diffi A *rffi& q-{6 alft tt
(A) nef ilre mr{q frftr Br<r

(B) fie ore ffii 6Kr

(c) dItrffi uffih?Trq frRr anr

(D) MODI frRr sxr
(c) Graphical method can be used to solve a Linear

programming problem if problem contains :

(A) 2 variables

(B) more than 2 variables

(C) not depend upon number of variabies

(D) 2 or more than 2 variables in both cases

frffi ftFfq{ MHrr dlffi dr ro o.{ri b fru 3tTfr.s

frfEr or rdrr fuqT ffi ffiFdI t, qft *oq ii '

(A) 2 T{ dl

(B) 2 t 3IRro' Tr fr
(c) iliid €@T qr fut{ Tfr \'

(D) 2 q 2t 3TRro u{ dril fi fuifuit tit

(d) If i'h constraints of a primal (maxirnization) is equality,

then the dual (minimization) variable y is :

(A) >0

(B) <0

(C) Unrestricted in sign

(D) None of these
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qfr ffi qRFro. (srftr6dff61TTl d i fi qren sqrrdr d
fi ffi lqfimruil y, *t
(A) >0

(B) <0

(c) ribd C arqfr.iRrd

(D) r+f * 6i$ qdr

(e) Which of the following method is commonly used to

solve assignment problem :

(A) Stepping stone method

(B) Hungarian Method

(C) North West Corner Method

(D) Simplex Method

3rsr$rfd fifrq al ro d,T+ b ftru Hrqr<rd: frH.Eftr
6l trdrr fu'qr Hrdr tr
(A) reftT ftt{ FdRr

(B) dnRoq frRI
(c) qref t€ dir{r frRr
(D) Rffiilffi frRr CIEr

2. (a) If a factory manufactures two products A and B on

three machines X, Y and Z. To manufacture product

A processing time required in machines X, y and Z is
respectively 10 hours, 5 hours and t hour. To manufacture

product B processing time required in machines X, y and

Z is respectively 6 hours, l0 hours and 2 hours. profit on

I unit of productA is Rs.23 and for product B profit on I

unit is Rs.32 If capacity of machines X, y and,Z is 2500

hours,2000 hours and 500 hours respectively. Formulate

mathematically to given problem for maximum'profit. 3
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qfr 6t$ bS 2 ydnd A st{ B ft{ ffiji x, y E z ii
qilft tr rsn Adr s{fi C qqf{ x ii ro que, qqt{ y
d s qut, qyftq z I t qut fi sBqr 3rkrs{6 tt TdnE
s 5) qqrt C qqtq x ii o qut, qrqflq y d ro qut, qqftq

zt z uua d sfuqr 3flirs{kr,tr qfr sdnd A d r for$
rrr dnt 23 srd si'k ysrd s d r 6or$ r< 6p1 32 sqd
dr apn qft{ x, y E z d wqdr ![-rffi: esoo qEe, eooo
qua, sik soo wr| d dr 3rftffidq dH b fte fu)f86ffi
dsd il{r$st

(b) Solve the given Linear programming problem by
graphical method. 4

Max(Z): 5x*Jy such that-

x+y<4
3x+8y <24 x,y ) 0

A r$ fiHw ffilT qrerq dr qrBo,d frfu arcr ro
CIttr

Max(Z) : 5x*Jy such that-

x+y<4
3x+8y < 24 x,y ) 0

(c) Solve the given Linear programming problem by
Simplex Method. 4. 5

Max(Z) : 7xr6y such that-

2x+4Y < 14

3x+2y < 12 x,y ) 0

A r$ frfrT{ ffirr srerq d fuqAffi frfu ar<r ro
orlr

Max(Z) : 7x*6y such that-

2x+4Y < 14

3x+2y < 12 x,y ) 0
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Give a brief account of history of operation research. 3

3ffiqrT ftn-d e $ft6Tq drr Sf}rq frnpT flfur
Find the basic feasible solution of given transportation
problem by North West Corner method and Least Cost

Method

* n$ HTrrdfem n)ffiq'6r tfu6 frts-{d dr.qrna =nzf

il€ lbtft frfIr 3flr *s arig ftB rni ara m*r
Source Destination Supply

A B C
1 2 7 4 5

, J J I 8

3 5 4 1 7

4 I 6 2 t4
Demand 7 9 l8

(c) Solve the following assignment problem. Cell values

represent cost of assigning job A. B, C, and D to machines

I, IL Iil and IV.

(a)

(b)

Source Destination Supply
A B C

1 2 7 4 5

)
-l ^) I 8

3 5 4 a
7

4 I 6 2 14

Demand 7 I l8

Jobs

Machines

I u III IV
A l0 t2 19 ll
B 5 l0 7 8

C 12 14 13 ll
D 8 l5 1l 9
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fr tr$ 3rsr*{iic frffi m1 em entrr tm' fr frE rrs qrq

;fiq a" B, c sf{ o a1 q'q?rq I. tl, ilI st{ rv e1 3tqr$q

6{i d mrs d aeile f,l

Machines

Jobs

I II III IV

A l0 1? 19 1l

B 5 10 7 I

C 12 l4 13 l1

D 8 15 1l 9

4. (a) Make the given trarlsportation problem balanced' 3

Destination

Source

D1 D2 D3 D4 D5 Supply

S1 5 I 7 8 5 15

S2
)
J I 6 7 8 25

S3 4 ) 7 6 5 42

S4 7 1l 10 4 9 35

Demand 30 2A 10 l5 20

A r$ qlsdrfqn merrl o1s{ftffi (t&€) c{r{sl

Destination

DI D2 D3 D4 D5 Supply

Source

ST 5 I 7 I 5 15

q, J I 6 7 I 25

S3 4 2 7 6 5 47

S4 7 11 t0 4 I 35

Demand 30 20 lCl 15 70

r l202sl76ta
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VI
(b) consider the probrem of assigning five jobs to five

persons. The assignment costs are given as follows.
Determine the optimum assignment schedule . I
5 qRndi m) s ard 3rsr$q Br arn dr srsrpb # at
fuilTgK 8r ef*qq 3nTrtrtr fu-.W mr Fre-rfqur mtr

Job

A

Person It
L'

l)
E

(c) Briefly explain the characteristic of operation research.5

3frqkn M m qrRfrmren d ri&)q { vrqlse;

5. (a) Suppose there are 5 jobs, each of which has to be
processed on two machines A and B in the order AB
Processing times are given in the following table. j
qrq fifrE 5 s-rd d, ftr+ d qqhfi A 3fi{ B w ffiq AB
fr sBqT Efln frqT anT d. shqT d Errri ff?n Hrrq frTq
drfrarr fr frqi rrqT d. .

Jobs MachineA Machine B
1 6 J

2 ,)

J 10 I
4 4 I
5 i1 5

6I
54
26
03
9-s

842
095
389
431
958
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(b) Solve the following assignment problem . 4

fu 3rsr$qte t'tffiq al ro mtrr

Men

123
p

Task A

fi
s

I 26 15

13 27 6

3_s 20 t5

18 30 20

(c) Solve the given LPP by Big-M Method. 5

* q-t LPP 6) Big-M ffii sni 6m 6tr
Min(z): - 6x*7Y-1-42 s't'

2x+5y-z < 18

x-y--22<* 14

3x+2y+?z = 26 x,y,z, > 0

6" (a) What is a decision and what are its characteristics. 3

Firtq mr dr rsb srFrd&iq ffir d?

(b) Find the sequence that minimizes the total time required

in perlorming the following jobs on three machines A,

B and C in order ABC. Processing times (in hours) are

given in the follorving table. 4

il6 trq f,rd dlBs ;il eec F-q ft ftq qq?rT) A,B,c q{

Fpqfrkd 6rd 6i 6{i t 3flzrs*F g;t'r vsrq o1 oq
6rar dt s{w{oT sso (cid dl ftqftrfua ilfror t frsT

rrqr dt

Ft2025t76tA
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Job 1 2 J 4 5

MachineA 8 10 6 7 11

Machine B 5 6 2 J 4

Machine C 4 9 8 6 5

ql

ti 7.

(c) Solve the following pay offmatrix.

ftq t-3fis srrqF dr ro otrr

PlayerA Player B

Strategies I II ilI
I 6 8 6

II 4 l2 2

(a) Find a range of values of a and b for which the following

pay-offmatrix will a saddle point at (2,2)position. 3

u 3f{ b b Tdfi d mr, ta srd 6-tr, ffi6 fte furftfud
t-efiw fi&"v e, D furfr tr{ uir dw ft frml

PlayerA Player B

Strategies I II m
I 2 4 5

II l0 7 b

ilI 4 a 6

(b) Apply MODI Method to find optimal solution of given

transportation problem. 4

A G qrdrden dmq 61 3Tr6rrd 6m MoDr ft& ar<r

otil

Fl70)<t1fin PTO



D1 D2 D3 D4 Supply

I 4 I 5 a
J 450

) J 6 5 8 250

3 7 4 J 3 300

Demand 300 200 300 200

l10l Enrolment No.

(c) Define following :

Frq d qfuTrFd o,*l
l. Constraints

erf,i€r

2. Sa.ddle Point

ftd fig

8. (:a) Deflne an assignment problem. 3

3rsrf{tu mffiq o'r qfu{rBd 6*r
(b) Find the dual of foltowing Lpp : 4

ft d Lpp 6r *r ara orlr
Max(Z): x*2y*z such that.

2x+y-z < 2

2x+y-52> - 6

4x+Y-lz<6 x,Yz,20

(c) A Manufacturer produces two types of models Ml and

M2. Each model of the type Ml requires 4 hours of
grinding and 2 hours of polishing, whereas each model

of the lypeM2 requires 2 hours of grinding and 5 hours

of polishing. The manufacturer has 2 grinders and 3

polishers. Each grinder works 40 hours a week and each

F1202st761.0
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polisher works for 60 hours a week. profit on M1 model
is Rs. 3.00 and on model M2 is Rs. 4.00 whatever is
produced in a week is sold in the market. F{ow should
the manufacturer allocate his production capacity to the
two types of models, so that he may make the rnaximum
profit in a week? Write a suitable Lpp fbr the above
question. 

5

u5 ffi61d q6Tr b 6-* Mt d{ M2 6-r rgtaq ffidT
dt rvlr ftFR b r+6 mBiT d 4 dt fisi 3tr{ z Eit
mFr$ 6ri 61 3rTdsfiDar Blft t, ordfu M2 srF.R b
r-+6 iisd 61 2 dt ft6 311* s Eit mfuT o'{t a,t
3,ftrq{kffir *fr *t Frqfdr b qnr 2 qrfsr oiq s mfrvrc
dt n$o rrns< Hqn6 C +o qit mrrr 6-<?rT * sft{ rd.6 d
ftqr{ ffir6 ii oo tD 6111 6ttr dt rrlr fr.sm qq dTr1s.
3.00 Bt{ frso we q{ 4.00 F.q+ tt E6 Hkn6 ii 

=il Wu
fr rs6o d-dr t rt srdr fr t{ frqr urm gr Frqfdr
o) s+*ft J'flr*r erirdr 6) d ror< & 6-*4 iiffi e+rziF,o

m<qT urRs, drfu T6 w Hwr6 fr 3rRr6ilq dr+r 5-q1q$p
rqgaffi srn b frs 3qgffi umffi 6.6,

-€€,.*
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