Roll No:-

Sem-VI Diploma Exam 2024 (Even)
(Mechanical Engg.)(Theory)

[Time: 3 Hours] Operation research (2025605B-P) [Full. Marks: 70]
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d)

6 3HH FT 2

Group (A) (9 -9)
Answer all questions as directed. (2x10=20)
(fr&engar @it weat & 3eav &)
is commonly used to describe relationships between variables and predict
outcomes.
(Physical model / Mathematical model / Conceptual model / Statistical model)

=R} 3R gRomHl &) HiTsaroh & S Jeet o1 guiH B & T IHaR R Eal
YT foar I B
(Hifde Atsd / TN Aisd / ITTRe Alsd / Jiksus g Alsd)

Match the following methods with their related problem solution techniques:
Method Solution techniques
1. Simplex method A. Linear Programming problem
2. Hungarian method B. Transportation problem

C. Assignment problem

fRuafeiRaa faferat &1 39 Hefda gawn T de-id! o fHam &3

fafdr JUIYE dh1h

1. Rriag fafy U ¥R TrfET gHE

2. gk fafy &t ciauiceE qe
. rTETHe el

Finding initial feasible solution is the purpose of the graphical solution method in linear
programming. (True/False)

URNE STer YHIUM el AR TRfEiT & withera gare fafd &1 Ie=a 3|

(e / TTeTd)

In linear programming, is the dual of an original problem.

(A different problem with no relationship to the original / A problem with the same
objective function but different constraints /A problem that has no feasible solutions
/The same problem with no changes)

IR DT H, T T BT S oo g

(Ueh 31eRT R g orepT Hel ¥ Bbis Goitl Ta1 o / YA Sfsuifaed har dfds fafte
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e)

f)

9)

h)

)

Q.2

Q.3

The number of decision variables is the main difference between the transportation
problem and the assignment problem. (True/False)

TTUIH JHW 3R ST AT & s g iR i @R &1 e § | (@8l /

................... is the objective of the assignment problem.

(To minimize transportation costs / To maximize the number of assignments / To
minimize the time required to complete tasks /To determine the optimal assignment of
people to tasks)

SATSTHE T BT I ... Gl
@mﬁ&qwaﬁmm%r%m/&mmﬁfaﬂm B IH B & /Bl Bl
R B F T 910 T P HH HAN/BRT P 0T A7 & 39 SrarEiie BT e
)

If there are n jobs and m machines, then there willbe _____ sequences of doing the
jobs.

(mn/m(n} /n™/(n)™ )

NP IR m ARG, AP BA B ____ HHBGH

(mn/m(n! /n™/(n)™)

In the context of sequencing, "n-jobs" refers to

(a specific type of task / the total number of tasks to be performed / the number of
machines available / aJob with multiple steps)

3IHH & Yy &, "TA-Sieq" ST AT ............o.... g
w%&ywmaﬁﬁrw@a%wﬁaﬁﬁaﬁwm/mmﬁ
A / 3 IR aTell Cblbl)

Analyzing strategic interactions and decision-making is the main focus of the theory of
games in operations research. (True/FaIse)

AT ST § Wal & RIgid &1 T3 By YUHITae diadid SR fAufg o= &1
ERSEUINGHPRIRE)

In two-person zero-sum games, "zero-sum" mean..................
(The sum of the payoffs is zero / There are no payoffs / The game has zero players /
The game has zero outcomes)

&I-Safad -anT Qal B, - BT 3 o d
(T BT TR X %/qols G Hﬁ%@ﬁﬁ&ﬁ@ﬁ@%@ﬁwqﬂ‘ﬂmﬁf&%
Group (B) (JU -d)

Answer all five questions. (F! G190 Ui & IR <) 4x5=20
Describe the types of models commonly used in operations research.
SHTIRRM ST H AR R IGAN fhT I arel Arsdl & YHRI BT quH P |
OR (31YdT)
Name and explain the characteristics of scientific methods used in operations research.
f;mq ST T IUGNT & o1 aTelt ax-es fafdray ot faRiwarsif &1 A 3iR aare
I

Explain the graphical solution method for linear programming.

e T o fore Aftheber e fafd) ot sareT e |
OR (31Yd1)
Describe the duality principle and its significance in linear programming.

YRaw i gerferdt Rigia oIk SUe% T8 &1 90 &1 |
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Q4

Q5

Q.6

Q.7

08

Explain the formulation and optimal solution of the assignment problem.
STSTHC THRT HT BT 3R ST FHIYH T4 |

OR (31Yd1)
Describe the degeneracy in the context of transportation problems.

TIIUICR qEnel & deH o fSorRat &1 auH &1

Define the terminology commonly used in sequencing problems.

SIHHT FHRASH T STHAR TR W Rearadt Bl GRHINd ®Y |
OR (31Yd1)

Explain the notations and assumptions in sequencing problems.

SIISHHUT TERTS § Hehad 3R A3 &) e $e |

Describe mixed strategies in game theory.
N 2R H 3 YoFifadr o1 g 38

OR (31¥YdT)
Explain the dominance property in game theory.

W Rigia T Uy 07 &1 AR Be |
Group (C) (U - ¥

Answer all five questions. (¥t Ura Usi & IR € |) 6x5=30
Explain the concept of "sensitivity analysis” in the context of models.
Aisdl & T H "Hdg=iiedr faRaur &1 S[ayRUN &t SR I |

OR (31YdT)

Define deterministic and stochastic models and write any two difference between them.

fraferardt 8fR WibRes Hisd Bl URHING B 3R 37 i BIS aF ek ford|

Using Graphical method, solve the following linear programming problem for
minimization of Objective function Z= 20x+10y with constraints:
x+2y <40
3x+y =30
4x+3y 2 60
xz20y=0
Mhrd At gRT STesifded HaRM Z= 20x+ 10y & FATHBRU] & (01T XA TR
TR B! FEfifad gy & 1Y g B
x+2y<40
3x+y=30
4x+3y260
x20,y20
OR (31Yd1)
Find solution using Simplex method
MaxZ=3x+5y+4z
subject to constraints:
2x+3ys< 8
2y+5z=< 10
3x+2y+4z<15
andx,y,z= 0

ey fafY &1 IUTRT HXh FHTUT @it
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Q.9

Q.10

G{WZ:BX+5y+4Z

FHge<d & e
2x+3y< 8
2y+5z=< 10
3x+2y+4z<15
3R x, y,z20
Find an initial basic feasible solution of the following transportation problem
Destination Supply
D, D; Ds D.
Source O 3 1 7 4 300
02 2 6 5 9 400
O3 8 3 3 2 500
Demand 250 350 400 200 1200
FafaRad crRaceM goe &1 RIS T sIagr QHTeT Wrol
Destination Supply
D1 D2 D3 D.
Source O 3 1 7 4 300
02 2 6 5 9 400
OF} 8 3 3 2 500
Demand 250 350 400 200 1200
OR (31Yd1)

Discuss the steps involved in solving and unbalanced transportation problem.

SR CIUICIH JHIT B g6 B3 W M Hedl uR =i B

Six jobs go first over machine | and then over machine Il. The order of the completion
of jobs has no significance. The table shows the machine times in hours for six jobs and
the two machines.

Job Jq ) J3 Ja Js Js
Machine | | 2 5 4 9 6 8
Machine | 6 8 7 4 3 9
Il

Find the sequence of the jobs that minimizes the total elapsed time to complete the
jobs. Also find the idle time for Machine | and Machine II.

B8 BT Ugd =M | TR SR {5 =0 11 TR W71t &1 Sl &b R & HH BT Dl
Hed ol ol ATl B8 1l 3R &l AR & for g2 # 7=iH o1 99y foxard 3

Job J1 ) J3 Ja Js Js
Machine | | 2 5 4 9 6 8
Machine | 6 8 7 4 3 9
[
DI BT a8 HH J1d DY ol BT DI R B H O dTdd Hdl T DI HH Bl & | A=A |
eﬁw&ﬁqnaaﬁﬂﬁr@mwmmﬁﬁ

OR (

Discuss the steps involved in sequencing of n-jobs on two machine M1 and M2 using
Johnson's rule.
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Q.11

S & 199 BT ITANT IR &l BRI M1 3R M2 TR n-Siieq & S{IehH0l H M
RO R Tl B

Two player A and B match coins from a lot. If the coins match, then A wins two units of
value, if the coin do not match, then B win 2 units of value. Determine the players
optimum strategies and the value of the game.

3l FIarSt A 3iR B 9gd 9 Rig! &1 fia o 81 3fe Rigd da @d 6, AT DI &
SH1SAT Sfiddl 8, Ife RyaeT Ad ! WAl 8, < B YU &1 2 SHISAl oiiadl 5| Raanfsal &
S Il 3R WA & Hed BT YR H |

OR (37ydT)

For a two person zero sum game, the payoff matrix for player A is with no saddle point.

di bi>

dog by,

Obtain the optimal strategies (x1, x2) and (y1, y2).

aa@%mmmw&mmwmwmmwm
WrEge & Bl

di bi>

dog by,

yaH JOHITAET (x1, x2) 3R (y1, y2) U & |
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