50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs.
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Seventh Semester B.E. Degree Examinﬁﬁ%ﬁ, Jan./Feb. 2023
Operation Research

. Max. Marks:100

R i},"e}*’ i gi’g

Note: Answer any FIVE full questions, selevctmg at least TWO qugg;‘twns from each part.

1

a. .,
b. A Toy company manufactures,

LAB.I_.A

b~ (05 Marks)
; types of doll, a basi@ “yersion — doll A and a deluxe
version — doll B. Each doll of t);pe ‘B’ takes as long as to.produce as one of type ‘A’ and the
company would have timesto make a maximum of 2000 per day. The supply of plastic
insufficient to producef;l 5‘@0 doll/day (Both A and B.combined). A deluxe version requires
a fancy dress which is.available for only 600 dﬁﬁd&y If the company makes a profit of
Rs.3/- and Rs.5/~/per’ 'doll respectively on doll A and doll B. Then, how many of each doll
should be produecd per day in order to ma&;m‘azc the total profit.

Formulate the above problem and so}ve%aphlcally to find the number of each type of dolls
to be produced in order to maximize the total profit. (15 Marks)

Explain phases of OR.

Solve below given LPP by Blg-M ?ﬁ&hod and find aItergﬁ% solution, if any.

Max z=6x, +4x, ;

Subject to constraints,

2%, + 3%, <30 umn
\

3x,+2x, < 241@%

(10 Marks)

Min z =2x, +x2
Sub_]ect to. oonstramts
3x +X,23

ax  +3x, 26
X, +2x,23" 1§
x >0 whef’&g;_—l 2

(10 Marks)

to rmnlmlze the, transportation % Also comment on the solution obtamed

Sl ¢stination D, | D, | D3 | Capacity

S 3 (2(3] 10
Sz 4 1112 15
S; 1 3| X 40

Requirement 20 15 30
. (10 Marks)
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b. Solve the below given assignment problem, determine the fhal assignment that minimize

the total cost and find alternate solution if any.

Jobs | Machines |
1 3| %
445,16 | 7
|7+/819 |8
.\ P §>v5 8 4
W (10 Marks)
Solve the below given integer pro@ mﬁnng problem :
Maximize z=4x, +6X, +2X,, %x
Subject to constraints, e T
4x, —4x, <5 s ¥
—x, +6x,<5 *%A
— X +X, +X; < §} i%
X1, X2, X3 > 0 g,ncl X1, X3 are mtegers (20 Marks)
‘ ;%
a. Define the' lelbwmg
()4 ;SIackness
(). Crash time.
(iii)  Critical path. (06 Marks)

b. The below project has 7 actmnes and their preced_ ce relatlonshlpaare shown in below
table. The time estimates:are.also given below f;ﬁ' d 4 Comn>
(1) Draw the Nétwork diagram. a ®q ,
(i)  EST, LST, EFT, LFT and slack: é& for each act1v1ty )
(iii)  Find the critical path.

Activity Preﬁ&ﬁ&mg Optumstlc o, M()st Pessmfst“fc
activity Tﬁély time tlmp )
A - 6
B_| A 0| ’“ﬁiz
¢ A 18 ol
Yo B 9, < 9
| E C s> 18
= T B (s 5
G D, EBE 10 12
f:_..:f__ N (14 Marks)
Discuss the: pafameters used to %ié%rlbe the queueing system. (06 Marks)

a.

b. Arrivals at 4 telephone booth are considered to be Poisson with an average time of
10 minutes between one_ ar,{wal to the next. The length of a phone call assumed to be
distributed exponential wi tE mean 3 minutes then,

(i) What is the probabulity that a person arriving at the booth will have to wait?

(i) What is the avefage length of the queues that form from time to time?

(iii) The telephosie department will install a second booth, when convinced that an arrival
would expgct to have to wait at least 3 minutes for the phone. By how must the flow of
arnval beincreased in order to Justlfy a second booth? (14 Marks)
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a. [Explain the characteristics of Game theory. (05 Marks)
b. Player ‘A’ and ‘B’ plays a game in which each has 3, cdlﬁ@? paise, 10 paise and 20 paise.
Each player select a coin without the knowledge of. ﬁﬂféi' Flayer If the sum of coins is an

odd amount, player A wins player B’s coin. If the sum of coins is an even amount, then
player B wins player A’s coin. Find best strategy” each player and value of game.

(07 Marks)
¢. Solve below game graphically, A
“B’s strategy :
I | 10
I |1 ]|-3
] 3] 5 K
AN v| 4 | T
‘ “’zg (08 Marks)
List the assumptions 1 sequcncmg (05 Marks)

There are 5 jobs, eache whlch is to be process%@d}through 3 machines A, B and C in the
order A B C. Thé%rbcessmg times are given i the Table below. Determine the optimum
sequence for 5/jobs and the total elapsed ttme =“T’. Also, find the Idle time for each machine
and waiting time gy

o e

%W} | Machines

) 8|5 Omly
7 | 16p5%
4{

(07 Marks)
C. Use Graphical methéd to minimize the ’?ﬁnme required to- agﬁéccss the following jobs on
machines. For eacmmachme specify,thé job which should,, ,be“done first. Also calculate the

e (08 Marks)
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