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Yl : / Instructions

request.

(4) g seyder Azl asi.
Non-scientific calculator can be used.

(1)  Guiisd gaidd [21dl Grradl w2 slaz qudl.
Fill up strictly the above details on your answer book

(2)  orHull cloyl »is UBAL Y21 AL £Ald 9.
Figures to the right side indicate full marks of the questions.

(3)  uduuAl 24 Ailvusla sivest [Addl s2auell siudmi 2099,
Graph papers and statistical tables would be supplied on

Seat No.:

Student’s Signature

M. 1.

el2iAl 12 M 23 A WRAAL AL AL

10

(1) 2is 25al® Syl 2adl oy He AL Mese X, Y 2 Z izl 2531 5101 53¢l HidL ©.

0L ClotR WRRAMIL - 2ivs, Alell g, Ueildd 214 el vRieiAL 2R iglvd sl
(X ul) Al Yored & :

(3) 2l Al Yed Asncll.
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YRR Uwse X | WY | W Z
P 1,50,000 | 2,00,000 | 1,20,000
N 94y, 1S 70,000 80,000 60,000
Al viLe 10,000 30,000 | -10,000

ARt [ 2R 2vs [Bsey sl s3l.

25 Surdl Aell UgiRL dir sl [GR] 2¢O, [Reld dnirA e Aed oer

YREUMA 200 518l ©: 2nuEl, HeMH 24 [AR120euEL d2l €35 YRR dsn UgiRL

Al el Al AeUAA A5L (T L)L 2ig1er A2l Yored 2 ©.

YyRRuUM [QscuA | [Qsey B | [Qsey C
wpaueuel 2,00,000 | 2,40,000 | 1,80,000
WUy 1,20,000 | 1,40,000 | 1,00,000
izl 40,000 | 60,000 | 20,000

ol (AU 24UR 2% [Aseu sl © d sveuell? (a0 =0.7)

~
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2 (A)

(B)

Y ller3 daall Q8 et 53,

A=Al AU A5l 204 8. YAt 2815 wgaldl Gudlol s HeTH AgL HaetelL HR
154 B3 Aol

X | Y | yasl
F, 21 | 7 | 300
F, 16 | 11| 250
F, 26 | 8 | 200
YL 250 | 500

A2l cligreragR AHRAAL WSS 284 BEA Max(Min — Max) <l 3ld dael.

D, D, D, g?clé\l
F, 10 15 14 32
F, 11 16 9 24
Y| 8 28 20

AAl2L 20 (Ayfsrdl uu G,

51 ha
Ml M2 M3
J| 22 | 39 | 21
A 12 | 20 | 18
Js 16 | 18 | 14

25 ols3l Wilds duql 22ulAs BRaryl Wl we EHs wbty o [rawe 2 8, & 2

glldd etdAl [AdeiA 2423 ©: (07)
2Rs oL (y) | 50| 100 | 150 | 200 | 250
HAHLYAL 0.1 04 | 0.3 0.1 | 0.1

Astl €8 WREL T30 Ui A O, oR €35 UZlHl UsaR TS ©. S19ULL A A=Al UglHL
[Asicd 530 Uste 8, €25 A ARl Ul [l 2id TS Al QU ©. 4Rl S oistl wlQs
5 AL dJelisHl WglHl 2215 A B, Asl lad sedl Wl 2elsi Avell sagi. aoll gulel
& EVPI = Min EOL

A2l Y 24lereAel AL 20| Ad GAl: (07)
2x, + 3x, < 150

3x, +4x, 2180

x, +2x, 270

x) Xy 2 0 A 2l ¢qaell B8 Z=4x; + 6x, il 4t Bud 2llel.
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OR

2 22122y Susdl QL Al Geueinisll s Goued die 529 d (ARl ¢l ©: e

G URRe2,” “Yeed UAR AR 2l A5 si5l els.” 241 Geuigirl

AsOAL Aot AR UH[EA URGUML UR 2UUIRA ©: U UsR, HEUH SR, 2 oY)

oo, €25 WRERRAM U2 iglsyct A5l (vt 3(aml) IRl andR A0S i slda ©: (07)
GeulgA Horoqd GodR | HEUH GlaR AU GerR

UL U 2RR22 3. 2506w 3. 100 @t 3.50 @V

Yerd HER AlefR 3. 180 @v 3. 150 @m 3. 80 @lv

A5 515l s 3. 200 @lv 3. 120 @lv 3.70 @V
“Al2AAL €25 (Aol (A3l Guaisol 830 dird s2el Hier 2% Bouign sl s2U:
drvdi [Ruy (Laplace Rule)
ARAE, (A3t (Maximin Rule)
91 (R4 (Maximax Rule)

@8-1 ds-js2liAd (43 (Minimax Regret Rule)
2ARUAEAL RS o = 0.8 A8 ¢l M (Hurwicz Rule)
Sudl A usiRel alollzt A 244 B otr1dl 6, oidd aloll2AHl 291 s CziEe ¢l 9.
£25 oLl 2154 gls Q21 et 249 €25 Q21 32 ety BRs sr3Raud Al
Yoro O (07)
CHIRE] Aell4 | B | rdu &[5 srzRuia

Q2R T 30 10 120

Q21 11 20 30 150

CEIRERI| 15 25 100

Aol A Al Bua 2A5ugls 325 9, 24 200l B Al Fud 2isugls T35 9. 20 Q1R

Hierdl grian BlRs sr3laid Yol s3cll dud €25 usiR-l sesedl olull vRleell sdgA § o7eil

Wl YA AN
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%3, (A)  9AsgUAs W [Aarel sacl su-dl 2R Aved Wl AR GeuwgA Wizl el YR8l

YRS ©. v, Yreidl 2t AL -l yovo ©: (06)
Py Py P Py ‘13%1

S, 9 1|5 |7 675

S, 8 7 |10 |12 450

S, 12 |14 |7 |9 550

S, 1 |13 [8 |6 650

Yoy 625 | 500 | 350 | 850

cAdldrl 2igleve A (VAM) Al Guaial s34 Wi [Ms yoeyd 2154 B Aadl. d gvedyt
8% k7

(B) 25 56 [AcRil Suddl 2R AzueGuisl 2R sRaueurl gsi-al dgiidl Yresl YW 9.
£25 ARe1GU AUl &35 g5l Hle BeuigA w2l 2L sivesiul [BoidaR ©. 4 Bowigd w2l
iy 2 2 A €25 ArelB @l gsirl (R fsct 53, (05)
Gevigd vl (arvi %)

2 N

SeiGu /i[?eqz;urﬂcgsmé
w, 36 {40 (45| 30
W, 38 36|42 28
W, 45 |50|48 ] 35
w, 40 | 38|44 | 32

(C)  Acll UgIRL dlr2d 530 HIE Surdl 2L Ao (BUL YR (A, B, 241 C) W [BuR 631 26l
8. gl dnd (geaRul Asl) 12 Yoren ©: (03)

g2l
El E2 E3
A [2,400] 1,600 | —900
B 1,800 | 1,400 | 400
C 1,000 | 1,200 | 200

EVPI -l 2181zl $31

YR

OR
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(A) 25 5[ UgRL [AcRs Sl 1R vidRIMIA] AR GAstRIML 501 2 WseUWAL Y251 YL WS

. v, YReatgl 2 UL 1A Yoot O

M, | M, | My | M, E)Qc'té\l
A4, 15 18 16 | 17 | 350
4, 19 14 13 | 18 | 600
A, 17 | 20 18 | 15 | 400
Ay 16 19 17 | 14 | 150
9L 450 | 300 | 500 | 250

(06)

Max (Min — Max) 4&ad-Al Guol s34 WR(Ms Yooy 254 B3 Aadl. d gvedu 8

5 Adl o ASRAL §A AUgAHASR W2 WAL,

(B) 215 Sudli 4 s320=121 24 3 s1dL €l O, €35 514 55 25 sHARLA Al s O, 24 €35

SHARIA €35 514 UL UsaR Al 2009 8.

sl g ZWTE E

1 2 3 4
T, | 16 | 21 | 26 | 31
T, | 11| 19 |23 |27
T, | 13| 17 | 20|25

sHARAA sl gredy aduell s s ovell 5@ Wl et .

(05)

(C) s WyssuRoL Sl dedl g1zl 2w [ s3et w2 A [Aseul yeuisA sA L o (03)

[Qsey 1: 248 Adl wsi [Rsuadl
YR : 32,25,000 (A5 dvidl 4sa)

iglloval s wyas:
2450 A4er2(60% UetetAL): ¥5,00,000
[Gi2i50 Ast(40% eual): 32,00,000

(s 2: graddl veHl spia yardl

Ya2 1 790,000 (ctfds vzl )
25U 2UEd dURL

250 o2 (60% edetAL): ¥3,50,000

[Gi2is0 etz (40% Heual): 1,75,000
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M. 4

(1)

2)

g5 [Aseu Wie 20u(Ed Aleusla He 2l
s wala el dlan vl dduid Goulgria daRAl Hie AWvl 240 [8d 24198 A5l
3L

N N\

AHIR] oLl RAAL 2R SUAl2l s3L [Asey YiE 39l sdd@ )

A2l WAl et 2L (13 AL 28L) (12)
AU 2UAlsrt AR 2U[RUAs ] Usdall.

(Rayfscteil A2 2ied 247 [Ayfscd] 3L B Hieedl EURAUAAL A unsnell

(ol Rigaia 2led 97 Ayel Wl 2rufEid Arusla yeu Axell.

ASASHAGIR UHRAL HHodClL.

~{2AAL uEL A3tsvell.

(1) Barve e eyl

(2) AR 24 dAR $1%2s

ENGLISH VERSION

Answer any five from the following questions. (10)
A technology company wants to invest in one of three projects X, Y and Z for
the next year. Estimated profits (in ) based on three market scenarios - best,

most likely and worst are as follows:

Condition Project X | ProjectY | Project Z
Best 1,50,000 | 2,00,000 | 1,20,000
Most Likely 70,000 80,000 60,000
Worst 10,000 30,000 -10,000

Determine the best option according to Laplace’s rule.

A company is considering launching a new product. The decision-makers
have identified three potential market scenarios: Optimistic, Moderate, and
Pessimistic. They estimate the potential profits (in ) from the product launch

under each scenario as follows:

Scenario Option A Option B | Option C
Optimistic 2,00,000 | 2,40,000 | 1,80,000
Moderate 1,20,000 | 1,40,000 | 1,00,000
Pessimistic 40,000 60,000 20,000

State which is the best option according to Hurwicz rule? (a = 0.7)

(3) Define the objective function in linear programming.
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(4) Explain the Expected monetary value.
(5) Given the profit in the following matrix. Obtain feasible solution to get maximum
profit by using Matix minima method.

X Y | Supply

F, 21 | 7 | 300
F, 16 | 11| 250
F, 26 | 8 | 200

Demand | 250 | 500

(6) Find the initial feasible solution to the following transportation problem by
Max(Min — Max) Method.

D, D, D, | Supply

F, 10 15 14 32

F, 11 16 9 24

Demand 8 28 20

(7) Solve the following assignment problem.

Tob — Ma;jline v
1 2 3
Ji 22 | 39 | 21
A 12 | 20 | 18
J; 16 | 18 | 14
Q.2 (A) A bakery owner analyses the daily demand y for pastries in their local area, 07)

which follows the probability distribution shown below:

Daily Demand (y) | 50 | 100 | 150 | 200 | 250
Probability 0.1 04 | 03 | 0.1 | 0.1

The bakery sells each pastry for ¥30, while the cost of each pastry is ¥15. Any unsold
pastries can be disposed of each unsold pastry is sold at the end of the day for X5
If the bakery owner stocks pastries in multiples of 5, How many pastries should

a bakery owner keep in stock? Also show that EVPI = Min EOL

P5038
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(B)

Q.2 (A)

(1
2)
)
4
)
(B)

Solve the following linear programming problem by graphical Method 07)
Find the minimize value of objective function Z = 4x, + 6x,
Subject to Constraint

2x, +3x,< 150

3x1 + 4x2 > 180

x;+2x,270
X)Xy 2 0
OR
A startup company is considering which of three new products to launch: 07)

“Smart Home Assistant,” “Portable Solar Charger,” or “Subscription Coffee Box.”
The success of these products depends on three possible market outcomes: Strong
Market, Moderate Market, and Weak Market. The estimated profit (in Lakhs of
Rupees) for each scenario is given in the following payoff matrix:

Product Strong Market | Moderate Market | Weak Market
Smart Home Assistant Rs. 250 Lakhs | Rs. 100 Lakhs | Rs. 50 Lakhs
Portable Solar Charger Rs. 180 Lakhs | Rs. 150 Lakhs | Rs. 80 Lakhs
Subscription Coffee Box | Rs. 200 Lakhs | Rs. 120 Lakhs | Rs. 70 Lakhs

Determine the best product to launch using each of the following decision rules:

Laplace Rules

Maximin Rules

Maximax Rules

Minimax Regret Rules

Hurwicz Rules with a coefficient of optimism a= 0.8

The company manufactures two types of tablets, A and B, both tablets contain 07)
three essential vitamins. The amount of vitamins per unit of each tablet and the

minimum daily requirement for each vitamin are as follows:

Vitamin Tablet A | Tablet B Mli{réﬁl;ilrr:mzi?y
Vitamin [ 30 10 120
Vitamin I 20 30 150
Vitamin II1 15 25 100

Tablet A costs X25 per unit, and Tablet B costs ¥35 per unit. How many tablets of
each type should be purchased to minimize cost while meeting the minimum daily

requirement for all three vitamins?
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Q.3.(A) An electronic parts distribution company supplies components from four suppliers to

four production plants. The costs, supplies, and demands are as follows: (06)
P, P, |Py |P, Supply
S, 9 11 |5 7 675
S, 8 7 10 |12 450
AN 12 14 |7 9 550
Sy 11 13 |8 6 650
Demand | 625 | 500 | 350 | 850

Obtain an initial basic feasible solution using Vogel’s Approximation Method

(VAM). Is it optimal or not?’

(B) A food distribution company supplies produce to four grocery stores from four (05)
warehouses. Production cost for each warehouse to each shop are detailed in the tables
below. Assign shops from each warehouse in such a way that total cost is minimized.

Manufacturing Cost (in Lakhs )

Grocery Store
Warehouses A B 2 cl o
w, 36 140 (45| 30
w, 38 |36(42]| 28
W, 45 | 50|48 35
w, 40 |38 |44 32
(C) A company is considering three marketing strategies (A, B, and C) for a new 03)

product launch. The estimated payoffs (profits in thousands) are as follows:

Event
E, E, Ey
A 2,400 | 1,600 | —900

Strategy

B 1,800 | 1,400 | 400
C 1,000 | 1,200 | 200
Calculate EVPI
OR

P5038
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(A) An agricultural distribution company supplies fruits and vegetables from four
farms to four markets. The costs, supplies, and demands are as follows:

M, | M, | My | M, |Supply
A, 15 | 18 16 | 17 | 350
A, 19 | 14 13 | 18 | 600
Ay 17 | 20 18 | 15| 400

A, 16 | 19 17 | 14| 150
Demand | 450 | 300 | 500 |250

Obtain the initial basic feasible solution using Max (Min — Max) Method.

Verify that it is optimal or not. Find total transportation cost.

(B) A company has 4 employees and 3 tasks. Each task can be assigned to only one

employee, and the cost of assigning each task to each employee is given below.

Employee
E | E | Ey|E,
T, 16 | 21 | 26 | 31
T, 11 | 19 | 23 | 27

T, | 13|17 ]20]25

Task

(06)

(05)

Find the optimal assignment of tasks to employees that minimizes the total cost.

(C) A manufacturing company is evaluating two options to expand its product line:
Option 1: Develop a New Product
Cost: %2,25,000 (one-time cost)
Projected Annual Revenue:
Favourable Market (60% Probability): ¥5,00,000
Unfavourable Market (40% Probability): ¥2,00,000

Option 2: Enhance Existing Products Quality
Cost: 390,000 (annual cost)
Expected Increase in Revenue:
Favourable Market (60% Probability): ¥3,50,000
Unfavourable Market (40% Probability): X1,75,000
(1) Calculate the expected monetary value for each option.
(2) Determine the net expected revenue for enhancing existing products after
considering the annual cost.

(3) Based on your calculations, which option should the company choose?

RAN-2408000603020008 ] [10] [
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Q.4 Answer the following questions, (any three) (12)

(1) Explain the mathematical model of linear programming.

(2) What is an assignment problem? Explain the Hungarian method for solving the
assignment problem.

(3) What is decision theory? Explain Expected value of Perfect Information.

(4) Explain transportation Problem

(5) Explain the following terms
(1) Actor Strategy
(2) Payoffs and Payoft Table
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