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_ (For candidates admitted from 2016-2017 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022,
Part I1I — Mathematics — Major Based Elective

OPERATIONS RESEARCH

Time : Three hours Maximum : 75 marks

PART A — (10 x 2 =20)
Answer ALL questions.

1. Crlwed Alis savsdmer o (heurs@GaushHamet

Ulg &eT wmeneu ?

What are the steps in formulating a LPP?

1o

&®D LIH&ET cuanTwm).
Define Surplus Variable.
3. aemruy Quilu - M wep.

Define Big-M method.




10.

QROEOW  LHYID  GQH®L  saThH@SsEES oL Guiwiren
Qamiy wrg? ;

What is the relationship between primal and dual
problems? o

BuQue,  wéuysmers  QararL  CurE@eurss
sansSherar HubsMET 6T(Lpgs.

Write the condition  for maximization
transporation.

R6E0 sansdpsrar safls D@wlimu Tpsis.

Write the mathematical form an Assignment
problem. -

(M/M/1) : (o/FIFO), wrdfludd ecuflens Hargglem
Hl&pS5a, LTeumesd Smers.

In the model (M/M/1) : (o©0/FIFO), find the
probability distribution of the queue length.

ey : Gecueus aflenarwm(.
Define : Rectangular game.
auaum : $re|s@ 2&6hs LUTms.
Define critical bath.
PERT wpgib CPM —g 69505 p515.
Expand PERT and CPM.
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peopuier 12

GUEMELIENLDLIL QUENTUL_Lb

QUGS WDHMID Uiey &L UMengenwis &meras.

Gewe :
Cmib :
Qewe :

Cmyib :

A project

1-2 1-3 24 3.4 35 4.9
4 1 1 1 ¢
5-6 5-7 6-8 7-8 810 9-10

4 8 1 2 5 7

schedule has the following 12

characteristics.. Draw the network diagram and
find the critical path :

Activity :

Time :
Activity :

Time :

1-2 1-3 24 3-4 35 4.9
4 1 1 1 6 5
56 57 6-8 7-8 810 9-10
4 8 1 2 5 -7

10 S.No. 5644 T

11.

(=) s

PART B — (5 x 5 = 25)

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

@m ug  Hiillid  sansHHo
QUL LD ppeLD SiT6| Hes.

BuQuy z = 3x, +2x,
sL_[HLILTH\GEHES ewrhs
—2x, +xy <1
x £2

X +%y £3
wHmb X, %, 2 0.

Solve the following LPP by the graphical
method.

Max z =3x; + 2x, "

Subject to —2x; +x, <1

x £2
X +%x5 <3
and x;,x, 20

Or
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(=) Spsramid  Crllwd g

@Jumﬁ]e‘u oty SHETEM S ’é,h'_L

Lﬂéélélu_lg)rréa@ = 5x1 +7x2
sLuurpser

X +x, <8
3x, +4x, 23

0
6x, +Tx, 25 ‘

wHmb x,,%, 20. ' L

Express the following LPP in standard form
Minimize z =5x, +7x,
" Subject to

X, + %y <8

3x, +4x, 2 3.
6x, + T2, 25
and x,,%, 20

12. (@) Qufiu M gpepuler aufl (pepsar eSS

Write the Big-M method algorithm. P

Or
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Solve the following Assignment problem

Machines

1 2 3 4

Al118 24 28 32
Jobs B| 8 13 17 19

Cc|10 15 19 22

@@ Qsreasst d Lpms & Qs Ceuenaulied

Qevaun@nd Curb @@ HAOEGE &M ureuens 30

Bl msdar  syreflyLer  2.drerg). QareessT 8.
uens &M Gelw uBL auflensl@CaCu uepg &M
Qeuuitul Gépg. & well preT GETmEE synaiuns
10 QsTene&sTI & LMLEem LFeue SiewLINND b
Gemélampar. @a@eunm BrEHD SHeuf GHTUITT&EED
Gaumauderenn Gprb  ereucierel? sHGUTE s
aupgaTer Qsraessm s QULREE e THSE®ET
GouamaaeT (Plghdl(HEED?

A T.V. repairman finds that the time spent on his
jobs on exponential distribution with mean 30
minutes. If he repairs sets in the order in which
they came in and if the arrival of sets 1s
approximately Poisson with an average rate of 10
per 8-hour day. What 1s repairmen’s expected idle
time each day? How many jobs are ahead of the
average set just brought in?
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17, Quilu M - o
Goperw LwaLEsS Siss ;
sy samsdlar @B

\_Sgé]@] 2= 4x1 o 3x9 X . (%) lQWQJ@LD

: “ Gy UGN GT(PSIS.
sLGUUThseT - _ Bu@um z =%, +2%; + X3
2%, +x, <10 - : SLEUUTH&ET

‘ 20, + 2, =%y $2

—3x; +2x, <6
' X —2x, +x, —5x3 26

4x; + %y + %5 <6

X, +x, 26
WHHID %), %, 2 0. _ : \ WHmID Xy, Xy, %y 20
Use Big-M method to solve : Write the dual of the following primal
Ylinimine 4 3 : ' . problem :
1 z =
' e Maximize z = x; + 2%, + X3

Subject to
2x, + Xy — Xy 2
—2x, + %y —bxy3 2 -6

Subject to 2x, +x, <10
—3x, +2x, <6
X, +%, 26

- and x;,%, 20 4x, +xy + %y <6

and x;,%,,%, 20

18. &psanL @sIsSL0 saTEMS Siée
TS raI&ET

13. (=) VAM @apew e5ersEs.
Explain VAM method.
Or

25680 sansflamar eumqup. GCUTEGMTSS!
sasd\mbs =g eueunn WrYUEHETDE.

Define assignment problem. How does it
differ from the transportation problelm?
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4. (o) aflos epoplad 2der Gmmsamer upd
cleumdlds.

Discuss the .characteristics of a queueing
system.
Or
(=) Weraumid eflenemwiml (B euanTULLD epeld Sirés.
aSyirB

el A 1 0 4 -1
-1 1 -2 5

Solve the following game by graphical
method.
Player B

Player A| 1 0 4 -1 .
-1 1 -2 5
15. (=) Gerared e aumragpstear elfpapsamer
efeurl. '
Explain the rules for combusting the
network.
Or _

(<) Spsameumn —Oewdsd  HHID YT 1))
Ao Cuurer (pHsL 206 SAE@LWLUDHD
UMD UMTLILSHMET 2 (HAUTEE.
A<C,D;B<E;C,E<F,G;D<H;G<1I
H,I<dJ
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16.

Construct the network for the following
project whose activities and . precedence
relationships are given as below.

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

PART C — (3 x 10 =30)
Answer any THREE questions.
Hbliatéen epow LLETURSE Siés :
Befly z = x; — 3%, + 2%
sL_(uur®ser '
Bx, — %y +2x, <7
—2x, +4x, <12
—4x, +3x, +8x3 <10
HmID %, %, X 20 .
Solve by Simplex method :
Minimize z = x; —3x, + 2%
Subject to

3xy — %y +2x5 <7
—-2x, +4x, <12
—4x, +3x, +8x3 <10

and x;,%,,%3 =0
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