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Fifth Semester
Computer Science Engineering
Scheme OCBC 2022
OPERATION RESEARCH

Time : Three Hours Maximum Marks : 70
Note : 1) Attempttotal six questions. Question No. 1 (Objective type) is

compulsory. From the remaining questions attempt any five.
P B: U Bl EA DG TT HHID 1 (TS THR HT)
FFER g1 9 meAl § | Rl uT @t g1 Hifm

1) Incase ofany doubt or dispute, the English version question

should be treated as final.
forft Mt YR & Ty srerer faare i Rufa & ssh wmy &
ueT B 3ifcH T SR

1. Choose the correct answer. 5x2=10

HE IR BT TIF B

D

Hungarian Method is used to solve
(a) Transportation problem

(b) Assignment problem

(¢) ALinear Programming problem
(d) (a)and(b)both.

(31) RO Wise™ ‘
(3) srATgHT Hieem

() & AR danfir dteem

(3) (a1) &R (3) g™

The solution of transportation problem with m-rows and n-columns
is feasible if number of allocations are

m-UfRat 3R n-ael arell SRAUIcI Wil @7 &1 RifTaet
U GRS I Gl i lares)

(a) m+n (b) m—-n

(¢) m+n-1 (d) m+n-2
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i) Optimal solution of an assignment problem can be obtained
only if .
(@) Eachrow and column has only one zero element
(b) Eachrow and column has at least one zero element
() Thedatais arranged in a square matrix
(d) None of the above
fref) srdTie wiem @1 JNeT ger W fRa S e g,
Fadt AR :
(%) 7% Ui @ T ¥ dadt I I 369 @
(9) TR iR @ W § o9 § B U@ g AE99d 8l
(/) o W@ ot g § FafRmd 8@ |
(3) T A PR T

iv) Ingame theory, a situation in which one firm can gain only what
another firm losesis called a
(a) Non zero-sum game
(b) Prisoners’ dilemma
(¢) Zero-sumgame
(d) Cartel temptation
A7 e § ve R Rl e et ot T I & ¢ S g
ue I SO &, SN P S 8 '

() =/ IR &9 W
(3) SRt g v
(F) oRr | AW
() el e
v) Ingraphical method the restriction on number of constraint
@ 2 (b) 3
(c) notmorethan2 (d) None ofthese
IRReg fAftr 7§ syl i = R ufaey
(3r) 2 (¥)3

() 2 9 3l 78 (3) ¥ | P18 T
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2. a) Whatishistory of operation research, explain briefly. 3
- sifwed Rd @ shee @ar 2, <wftm o gwsms

b) Find the basic feasible solution of given transportation problem

by North West Corner method and Least Cost method. 4

g S R Hiee o1 3R Bifviger Alege Tief e SR

faftr iR fore are Of gRT 5@ W)
Source Destination Supply
A B C ,

1 2 7 4 6
2 3 3 1
3 5 4 -7
4 1 6 2

Demand 7 9 17

¢) Solve the following assignment problem. Cell values represent
cost of assigning job A, B, C and D to machines I, II, IIl and IV,

, 5

< 7% STETHE e Bl g a1 Jet § Ry M0 5 79 A, B,

C 3R D &t 72 I, IL, 1T 3R IV &1 3189 a7 Y DR B

gafa g
Machines
I I I v
A 10 12 19 11
Jobs B 5 10 7~ 8
C 12 14 13 11
D 8 15 11 9

3. a) Ifafactory 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 4 hours, 2 hours and
10 hours. To manufacture product B processing time required in
machines X, Y and Z is respectively 4 hours, 3 hours and
6 hours. Profit on 1 unit of product A is Rs. 25 and for product B
profiton I unit is Rs. 22. If capacity of machines X, Y and Z is
1500 hours, 1000 hours and 300 hours respectively. Formulate
mathematically to given problem for maximum profit. 3
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e 1g thagh 2 Iag AR B 9 9of=i X, Ya Z & a=rel) 21
SACA® s § 999 X d 4 g, 99l Y 2 gue, m3fq Z
g 10 g & wisar aMaege g1 Sde B & a9 o #eoflg X o
4gue, 93 YA 3 gve, gefiq Z & 6 gue & ufshar arasgs 2
Ife IAE AT 1 SHE W A9 25 30 iR I BH 1 5718
R @Y 22 9 & a1 99 X, Y 9 Z &6 emrar spaan: 1500 =,
1000@%@?300@%3#&%@%%?@&%%

HigeT SISV
b) Solve the given Linear Programming Problem by graphical
method. 4

& 5 AR A dieem @ mithaser Afr gRT g1 )
Max (Z) =2x + 4y
Such that
2x+y<4
x+3y<21
x,y20

c)  Solvethe given Linear Programming Problem by Simplex method.
' 5

& T R Ml weew B Reee [ gRT g a1
Max (Z)=x +4y
Such that
x+4y<14
x+y<i2
x,y20

4. a) Suppose there are 5 jobs, each of which has to be processed on
two machines A and B in the order AB. Processmg times are
given in the following table. 3

a1 <iforg 5 @it €, R € 99t A 3iR B R %9 AB o ufdsan
SRT fopar ST B, ufthar & e gren I9g S aiforeT o fear
LRI
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Job MachineA | Machine B

1 7 4

2 2 -5

3 11 8

4 7 9

5 10 7
Solve the following assignment problem. 4
1 sraETe i @) gt )

Men
1 2 3

P [ 9 26 15
Task Q | 13 27 6
R |35 20 15
S | 18 30 20

Solve the given LPP by Big-M method. ' 5
&t ¢ LPP @ Big-M faftr rT 8t ot
Min (z) =—6x + 4y + 3z
Such that
x+5y-2z<10
2x—-y-2z<-11
2x+3y+2z=16
x,y,z20 )
Make the given transportation problem balanced. : 3
< TS g e Y ferd (SRS IS
Destination
D1 | D2 | D3 | D4 | D5 {Supply
S1 4 2 8 3 5 12
S2 2 7 5 3 8 | 28
Source S3 1 2 |3 4 5 40
S4 7 6 11 | 2 3] 25
Demand| 20 | 30 | 15 ] 10 | 20| °
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b) Consider the problem of assigning five jobs to five persons. The

b)

assignment costs are given as follows. Determine the optimum
assignment schedule. 4

5 wfl @t 5 orf e by St #1 eI &) o
FrTER &1 st sreméie srega a1 Fufor ax|

Job
1 2 3 4 5
A 8 4 2 6 1
B 0 9 5 5 4
Person C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5

Briefly explain the characteristic of Operation Research. 5

sﬁﬁmﬁﬂﬁﬁﬂrﬁﬁwsﬁaﬁﬁ%qﬁmm

F 1nd arange of values of g and b for which the following pay-off
matrix will a saddle point at (2, 2) position. 3

aaﬁqbaswzﬁw%aamm‘r,masmﬁmﬁ@aﬁ-
3R Ao (2, 2) R | v et g gy

Player B
Strategies I I 111
I 5 "4
Player A I 11 7 b
I 6 a 6
Apply MODI Method to find optimal solution of given
transportation problem. . 4

anémuﬁaﬁwmsﬁﬂqagaMODIﬁﬁwaﬁ

ey

D1 D2 D3 D4 | Supply
01 4 1 5 3 450
02 3 6 5 8 250
03 7 4 3 3 300
Demand | 300 | 200 | 300 | 200
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¢) Definefollowing: 5
)  Decision variable
i)  Artificial variable
=1 &t oy
) fFuke W

i) PHT W

7. @) Whatare the phases of an operations research study? 3
SR Red & oreaes & -3 | v §9 '

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

performing the following jobs on three machines A,BandCin

order ABC. Processing times (in hours) are given in the following
table : 4

I8 %F T AT S ABC % & ofF w2l A, B, C W
fFrferiad et @ o= o snavas o wwg @ B awar B
TR Ty (giet ) Prefoed arfereT o Ry mr & -

Job 1 2 3 4 5
Machine A 7 11 8 9 12
Machine B 6 5 4 4 6
Machine C 5 9 7 10 8

¢)  Solve the following pay off matrix. 5
=1 9-31fw snegg @Y g o)

Player B

Strategies |- T I I

Player A I 7 8 7

' I 3 13 4

8. a) Minimize Z = 3x + 2y solve by graphically. 3

Subjectto |
5x+y2>10
X+y>6
x+4y>12
x,y20
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Minimize Z = 3x + 2y 3RRay faftr er1 87 o

SERED
Sx+y2>10
X+ y=>6
x+4y>12
x,y=0
b) Solve using Vogel’s Approximation Method and perform
optimality Test using MODI method. ' 4

arteRy Tfaamiee IRy gRT gt @) SiR SRt a1 e

MODI fftr grr aR|

D1 D2 D3 D4 | Supply
01 2 3 11 7 6
02 1 1 6 1 1
Q3 5 8 15 9 10

Demand | 7 5 3 2

¢;  With an example, describe how to convert the minimization
problem into maximization problem in Simplex method? 5

e JETERU & T TSV 5 Rirceeny fAftr & el frfmmestars
gisem Bl ARz ieem § $Y uRaffa frar S 27

Ty =

F/2024/7610



