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COM-507 : Operations Research

Time : 3 Hours] [Max. Marks : 70
YA (1) wull ol 2is g8 UL AL sald .
Instructions : Figures to the right indicate marks of each question.

(2)  AstlHs oAl Gualal 31 wustal.
Use of Scientific Calculator is permitted.
(3)  is3Lslu siresl v vl [@Alall 1ol
Statistical Tables and Graphs will be provided on request.

1. (@) “sidadl etigel > sulcds Aaqdl yea &d 9.7 2 [@andl siaies
AeAnl Gualell [altit wusiRL Hidal-lL Aseini 2l 2. 7
“Model building is the essence of the Operations Research Approach.” Discuss
this statement in the light of different types of models used in Operations
Research.

2HYA/OR
A2l yrot 2l AHRAUAL S B3e Hadl ¢
Solve the following Linear Programming problem for its optimum solution.
Maximize Z = 22X, + 30X, + 25X,
S. to. 2%, +2x, <100
2%, + X, + X532 100
Xy + 2%, + 2X; < 100
X1y X9y X320
(b) A d tiddl g5Hi ool vl 4
Answer briefly any two :
(1)  stalcds Al [@fag dossizl alddlz axedl.
Discuss in detail the Phases of Operations Research.
(2) [asd ad ied 9 ? Rda-dl Adui dd Hewa AxAndl.
What is an Artificial Variable ? Explain its importance in Simplex Method.
(3) YUl Al aMA el -l Giaami menltd Ga Hol d-ll
ARl vil.

State the condition for getting an unbounded solution while solving a
Linear Programming Problem by Simplex method.
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Ul UYL : (ALH o ABL)
Define : (any three)

(1) usd B3

A feasible solution
uld-l A5 G4

A basic feasible solution
OredH Uikl wsd B3a
An optimum basic feasible solution
Slog1z:dl

Degeneracy

dsleus Gia

An alternative solution

)
©)
(4)
()
e ARl AR AUs A3U aeldl dH d Yyl vyl AL ¥
s 73U O d saldl.

Describe the General Formulation of a Transportation Model. Also show how it
can be considered as a particular case of a Linear Programming Model.

2Y/OR
Al algA-AagiAl qHUAL Svedy B3 Hadl.
To
I 1| yRas

A 5 1 7 10
From B 6 4 6 80

C 3 2 5 15

HIdL 75 20 50

REAAAL 2135 vl 2 yaslAl vladl siel Adividl Al Al exs A
Adlrudd MidL 2UsM U 322 1 12 HTUR 2453 35,3343 241 €8
vl gld dl g4 dled AdSIRAL WA YAdH etlddl G5d Hadl.

Solve the following Transportation problem for its optimum solution :

To
I I 11 | Supply
A 5 1 7 10
From B 6 4 6 80
C 3 2 5 15
Demand | 75 20 50

Since there is not enough supply, some of the demands at these destinations may
not be satisfied. Suppose there are penalty costs for every unsatisfied demand
unit which are given by ¥ 5, ¥ 3 and ¥ 2 for destinations I, Il and 111 respectively.
Find the optimum solution to minimize the total transportation cost.
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AR d Mgl alel duil 4
Answer briefly any one :
(1) [Ryfsdl wald Yddy edladl G5d Hadl.

What are the job assignment pairs that shall minimize the cost ?

Jobs | 1 | 2|34

A 4 | 7|56

Employees B -1 8|74
C 3| -15|3

D 6|6 |42

(2) [Ryfsdl wad Yddy eAladl G5 Hadl.
What are the job assignment pairs that shall minimize the cost ?

Employees | A | B | C
| 9 12615
Tasks | 13(27| 6
1T 35[20]15
v 18|30 20
WS YL 6l AWLAML Aol 2L 3

Answer in one or two lines only :
(1) 35T sl AcuHAAL xR Al @il
State the conditions of a travelling salesman problem.
(2) aullumredl Al vl 20l
Define a Trans-shipment problem.
(3) ‘eisr A’ ved g ?
Define a Buffer Stock.

[-aalbd gt ARl ™Al @l 20Ul A dd oid 8305l Hie Y
Ll AL 3UidR 2. 7

Define a two-person zero-sum game and express it as a Linear Programming
model for both the opponents.

§94/OR
AN d il el Quil
Attempt any two :
(1) ARASU Rigidil Gualol 531 Al 2Hd-L B5a Haal -
Solve the following game using dominance principle.

PlayerB | I | Il [ 1[IV

I 62|48

Player A ] 2 |-1] 1|12
I 2 131319

v 512|610
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(b)

)

3)

Rirda-l ddell 2l ud-l Gia Haal
Solve the following game by Simplex method :

PlayerB | 1 | Il |11l
Player A I 6|27
I 11913

1AVl el A2l ™d-l G5 Haal
Solve the following game by Graphical Method :

Player B | | [ I

I 113

Player A Il 3|1
i 5|1

\Y/ 6 | -6

A d sl walel Quil
Answer briefly any one :

1)

()

ol Halld uR n sl s2al Hiedl sHdldl AL G3e Hagal-dl -l
Ao Aol

Explain Johnson’s Algorithm to solve a sequencing problem with n jobs on
two machines.

A8 Ml A, B 2l C uR Al 6 5140 ACB $HML SRl ©. €25
sl g5 Halld uR aldl AHA A Yool 9. vis AMA vis Halld uR
UoL A5 % AL ALY 9. L AHWIL Ml SrRdM U, FA AUU VU £RS
Halldl RS AaAl AU Hadl.

Six jobs are to be processed on three different machines A, B and C in the
order ACB. The processing time taken by each job on three machines is
given below. Processing only one job at a time is allowed on each machine.
Determine the optimum sequence of the jobs, total elapsed time and
waiting time for each machine.

Processing time (in minutes)

Jobs | Machine A | Machine B | Machine C
1 50 40 30
2 80 80 40
3 90 70 20
4 70 60 10
5 60 20 50
6 75 45 35

(€) s cl o USAHL WU Qull
Answer in one or two lines only :

DM-103

1)

SITATRERTA

Define :

(@) andz Alds
Pay-off Matrix

(b) uawry [Gg
Saddle Point

(c) Md-l (ud
Value of the game



(2) VAL UL
Define :
(8) el ¥y
Pure Strategy
(b) [ oy
Mixed Strategy
(3) el Halldauoll sHdll axuA ol Hellawell wHuHE Faal Wil ARl
Avil.
State the conditions of reducing a three machine sequencing problem into a
two machine sequencing problem.

4. (@) 14 sl gr1adl 2is wizse-ll Mulsdl A yeroer 9 7
Consider the following table summarizing the details of a project involving 14
activities :

Activity | Immediate | Duration

Predecessor | (in months
A 2
B - 6
C - 4
D B 3
E A 6
F A 8
G B 3
H C,D 7
I C,D 2
J E 5
K F.GH 4
L F.GH 3
M I 13
N J,K 7

(1) 2 UiFse "2 H2a5 elfld selsdl ua waal.
Draw the Network and obtain the Critical Path.
(2) Wiwse YL AUl S8 AHY Hadl,
Obtain the Project Completion Time.
(3)  s2lsdl vy U A udd sl M2 [Alay usiR-AL “sdlza” Hadl.

Compute the different types of floats associated with Non-Critical
Activities.
AYQP/OR
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A2 215 wigsedl Hledl 2uda o :
Consider a project below :

Duration (Days)
Activity | Predecessors

t |t |
A - 2 |5 8
B A 6 9 12
C A 5 | 14 17
D B ) 8 11
E C,D 3 9 9
F - 3 | 12 21
G E.F 1 4 7

(1)

(2)

(3)

(4)

2L W52 Hle PERT d2d5 el

Construct a PERT Network of this project.

selsdl v Hadl.

Find the critical path.

Ui s2-l UBA AHY UL 2 d [Qu81 Hadl.

Determine the expected length of the project and its variance.

L UEse Al sl 3 [2ad adel Yl Ay d-dl Aeia-l Hadl.

What is the probability of completing the project 3 days earlier than
expected ?

A o il ALl Quil
Answer briefly any two :

(1)

)

©)

PERT 425530141 Aedlartl [Adeidl Gualall uR -ie quil.

Write a brief note on use of probability distributions in PERT Analysis.
CPM -l PERT 42 dsldd AxAdl.

Distinguish between CPM and PERT.

il 3801l L wxenal.

Explain briefly the concept of crashing the activities.
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s UL 6 ASAML waleL Uil 3
Answer in one or two lines only :
(1) vl 2L
Define :
(i) 8l sdle
Free Float
(i)  2adat sdle
Independent Float
(2) AL AL
Define :
() 44 sdle
Total Float
(i) w2
Cost Slope
(3) VAL AL
Define :
(i)  Ovedd AHY
Optimistic Time
(i)  uAlHl2els unu

Pessimistic Time

5. % AL 6L WsAIHL sl dvil ;1A d Ald) 14
Answer in one or two lines only : (any seven)

1)

()

3)

(4)

DM-103

Y0l Al AL, AU @3y gellsHl 3uni saldl.

Give the general formulation of a Linear Programming problem in Matrix form.
alrt-alludiredl AL Sredd G3adl sddl AR (RUsul) Aval sedl
ey ?

What is number of allocated cells in the optimum solution of a trans-shipment
problem ?

[yl AxRalAL Svedu G3anl stda sl vl sedl glu ?

What is the number of assignments in the optimum solution of an Assignment
problem ?

Big-M l Fldell yrui iyl AL G5 Haddl auid vlasy G
Horqal Hiedl Ad 9 9 ?

What is the indication for an infeasible solution to a Linear Programming
problem while solving it by Big-M method ?

7 P.T.O.
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e AdelRAl AL Walts asy 63d Haadl vl 59 Ad A Ad
ABUY €9 ?

Which is the best method of obtaining an initial feasible solution to a
transportation problem ?

[yl AL G5d Hadal Hie 59 ld-dl Gualol A1y 9 ?

Which method is used to solve an Assignment problem ?

AleAd-Adell AHRALAL Sredy B3a Haddl Hie 59 Idrtl Gualol Ay 9 ?
Which method is used to obtain an optimum solution to a Transportation
problem ?

Q0 2URLsUL 519 audRl 8L sld dl AUl MdA Rida-dl el Gaal Hie
QR ARllsUl 9 5351 52U 9 ?

What adjustment is required in the pay-off matrix while solving a game problem
by simplex method if some of the pay-off values are negative ?

Ul sed deds elrdldl ol a1 evil.

State the two approaches used to draw a project network.

vollEd qaiall 3ot il am Rudadl dddl Giaal e dui g
33512 52 ?

How will you modify a Linear Programming Problem to apply Simplex method
when any of the variables is unrestricted ?




