Paper / Subject Code: 86001 / Operation Rescarch

Duration: 2 %2 Hours Max. Marks: 75
Note:

1. All questions arc compulsory. (Subject to internal Choice)

2. Figures to the right indicate full marks.

3. The normal distribution table is printed on the last page for reference.

4. Support your answers with diagrams/illustrations wherever necessary.

5. Graph paper will be supplied on request.

Q1 A) State whether following Statements are True or False (Any Eight)

1. Linear Programming Problems consist of decision variables, an objective function,
and constraints.

2. Inthe Graphical Method of Linear Programming, the feasible region is always a

polygon.

The Assignment Problem can have multiple optimal solutions.

4. Tn abalanced transportation problem, the total supply must be equal to the total
demand.

5. Dummy activities are used in network diagrams to maintain logical dependencies.

6. The Program Evaluation and Review Technique (PERT) considers three time
estimates for activity duration.

7. Crashing a project reduces both time and cost simultaneously.

8. In job sequencing, idle time refers to the time a machine remains unutilized.

9. A two-person zero-sum game means that one player’s gain is exactly equal to the
other player’s loss.

10. In the Simplex Method, slack variables are introduced to convert inequalities into

equations.

Lid

Q1 B) Match the Column Questions: (Any SIi\’EN]

!_ } am;.‘l - Ct:-'fumn 5
_lfcaSIble Region | a ‘VIL'LhmI to solve transportation problems i
B 2. Redundant Conslrﬂint_ ~b) P_Ju.cl scheduling technique
3. Decision Variables “¢) Represents unused or excessive restrictions in LPP
{iuﬁbaﬂnﬁcﬁolutmn B _dJ Graphical arca satisfying all constraints in 1.PP
| 5. Duality in Linear e)U sed in Linear Programmmg Formulation
~ Programming ]
MODIMethed [} When n there is no f'___r_1_|_'ge uptﬂ'u_a! :.-ol_utmn_ -

' ? ]ad\ Variable - ‘ e DIHLILHLL between primal and dual problems

" 8. Network Dmg,ram h) Extra variable added 1o convert “<” constraint into

- | equality

' | 9. .fuo Sum Game [ 1) One player s ::.un JS ce.Ju_J m lhe ulhm plmu 5 im\

| 10. Least Cost \'lclhud (L( MJ ) iln_ur:-, ic approach f for ll.mapurhmun prul:-h.ma
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Q2 A) Vitamins B: and Bz are found in two foods Fi and Fz. 1 unit of Fs contains 3 unils of By and 08
4 units of Bz. 1 unit of F: contains 5 units of Bi and 3 units of Bz The minimum daily
prescribed consumption of Bi & Bz is 50 and 60 units, respectively. The cost per unit of F,

& Fsis Rs.6 & Rs.3, respeclively.
Formulate as LPP (Lincar Programming Problem).

Q2 B) Solve the following Linear Programming problem by simplex method. 07
Max. Z=3x1+ 5x2
Subject to the constraints:
xnitxa=4
X2+ Xe=0
I+ 2+ xs=12
X1, Xz, X3, Xa, X5 20
Does degeneracy occur in this problem?

OR

Q2 C) During the modification of a factory layout at BMS Aulo Parts, four newly acquired 08
machines—M,, Mz, Ms, and Ms—need to be installed in a machine shop. The shop has five
available locations: A, B, C, D, and E, which are suitable for installation.

However, due to size constraints:

» M: cannot be placed at C, and

« M, cannot be placed at A.
The installation cost (in hundreds of rupees) for each machine at different locations is given
in the following table:

| Machines | Location -
a8 Jc b [E_
M, 9 1 |15 [10 |1l
W o (X foly
| Ms X e |7
[
M [ s [12]7 [3 |

Find the optimal assignment that minimizes the total installation cost.

Q2 D) Solve the following LPP by the graphical Method 07
Maximize Z=50x,+20x»
Constrainis:
Xtxz< 600
Xit+xa = 300
fix +2x2> 1200
xx2= 0
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Q3 A) Foraproject, different activities along with time and cost estimates are given below: 08
| Activity | Normal | Crash | Cost  Normal
|| | Time Time | Slope Cost

| (Days) | (Days) | (AC/AT) | (Rs)

- | (Rs) .
1.2 (4 [3 (30 [0
| 1-7 6 4 50 __1_2_50
i1-4 2 |1 - 20 45 N
2-4 |5 3 50 100
3-4 |2 42 INIL 150 |
L_g_-}____?___.fr 35 H_IED
[4-5 1 2 ___@3_ s

Indirect cost is Rs. 100 per day.
(a) Construct the project network and identify the critical path. What is the normal duration
and corresponding total cost of the project?
(b) Systematically Crash the project and find the minimum cost and optimal time. Also,
find out the additional costs required to reach the optimal time.
(¢) Find the total cost required to reach the minimum time.

Q3 B) A company is lransporting its units from three factories F1, Fz, and Iy to four warehouses Wi, W, 07
Wi, and Wa, The transportation cost per unit (in Rs.), along with supply and demand details, 1s
provided below. The total demand for warchouses is as follows: Wi 400 units W2: 500 units
W 700 units Wa: 800 units. The total supply available from the factories is: Fi: 800 units
Fa: 600 units Fa: 1000 units
A feasible solution, including allocations and unit cost data, is presented in the table below.

From—To |W.  |[Wi  [Wi  [W.  [Supply]
' Fi 12 6 20 25| 800
' |
A le—_ |1 Jis__ iz [e0
] |
S R N L S S N T
T G
‘Demand 400 [500  [700 _ [s00 2400
(i) Test the given solution for optimality using the Modified Distribution Method
{MODI Method).
(i) 1t the solution is not optimal, modify it to obtain the best possible solution.
(iii) Determine the mininum transportation cosl.
OR
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Q3 C) M/s Motwani Limited have taken up a special project consisting of 10 activities whose

three point time ¢stimates are listed in the table below. Activities are marked with their

node numbers.

T Adiviy |

_Optir_ni_stic_'

__Time Estimates in Weeks
| Most Likely

Pessimistic

(a) Draw network diagram and find expected completion time of project.

(b) Identity critical path.

(¢) Find the probability that the project is completed in | 7 weceks.
(d) What is the probability that the project will not be completed in 20 weeks?

() If the project includes a penalty clause of Rs. 1,000 per week for any delay beyond

19 weceks. What is the probability of paying a penalty of more than Rs. 5,000.

Q4 A) Sixjobs P,Q, R, S, T, and U are to be processed on two maclhines M and N in the order

MN. The processing time (in minutes) for each job on the respective machines is given

below: -
I Jobs ]
I
Q|20
R a2
s e
T 13
U 2

Find:

Machine M

—

50
35
25
30
2
45

Machine N —I
- - |

a) The optimal sequence of jobs to mimimize total elapsed time.

Iy} The total elapsed time.

¢} ldle time for each machine.

78801
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Q4 B)

Q4 C)

Q4 D)

Q5 A)
Q5 B)

Paper / Subject Code: 86001 / Operation Research

Alpha Corp (Firm A) and Beta Ltd (Firm B) are two competing firms in a market. Each 07
firm has three possible strategic choices to maximize their payoffs. The following payoff
matrix represents the outcomes for Alpha Corp based on the strategic interaclions with

Beta Lud,

[ [Betal  |Betall |Betalll |

TAlphal | 220 | 150 | 170

;il_pn?n[ S0 [ 40 ] 20

| AlphaIll | 140 120 100
S D
Find:

I. Identify the optimal maximin strategy for Alpha Corp.
2. Determine the optimal minimax strategy for Beta Lid.
3. Compute the value of the game and check if a saddle point exists.

OR

A company has 3 plants P1, P2 and P3. It supplies to 4 warehouses W1, W2, W3 and W4. 08

Cost per unit and demand — supply data is as given below. Find the Initial Feasible Solution
(IFS) using Lhc Luast Cost Method ( LCM). B
~ Plant w1 wz_] W3 W4 Capacity |
I_Pl 400 __;
] l"‘—’ 18 ﬂ‘ZS 26 J}Uﬂ :

P3 3U 22 140 | 300

‘Demand | 5 15j‘35{:-_l 450 | T

Six jobs G, H, 1, J, K, L arc to be processed on three machines A, B, C in the order A — B 07
— C. The processing times (in hours) are:

Machine ,G_[u 170K L

A 819 7110 6 11
= Rrars
lc — Isl7l4]6 |38

L

Find:
|. The optimal job sequence that minimizes total elapsed time.
2. The total elapsed time.
3. ldle time on Machine A, Machine B, and Machine C.

Explain Forward pass and Backward Pass calculation of Network Analysis 08
Explain Different techniques of Operation Research, 07

OR
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Q5 C) Write Short Notes (ANY THREE) 15

T8ROI

-

LA

Yogel's Approximation Methed (VAM) in Transportation Problems
North-West Corner Rule for Initial Feasible Solution

Differences Between Balanced and Unbalanced Transportation Problems
Concept of Free Float, Total Float, and Independent Float in CPM
Saddle Point and Its Significance in Game Theory

LA R AR R R TR RN NN
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A222:
5 | 4357
3| L4474
| 4573
4656
A726
ATE3
4830
AB6S
4898
4922
4941
4956
A967
4976
4982
4987
4991
4994
4995
4997
4938
4999
4999
.4999
5000

15561 e ddsdl|
T ek el
11985 | 201910
2 | 2642|2673 | .
0/|:2939 | 2
‘3186 | 3212 |\

4066 | .40

A599 | 4999
4999 | 4yl
4999 | 4359
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