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Scat No. !
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April-2017
M.Com., Sem.-1V
507 — Operational Research (Stat.)

Time : 3 Hours| [Max. Marks : 70

Instructions : (1)  All questions carry equal marks.

(2) Use of caleylator is permitted.

I.  (a) WhatisO.R.? Explain its phases in detail. 7
OR
A dealer has to decide the number of units to be stocked.

The cost price per unit of (he item is 2 30 and its selling price during the season
:< 7 40. If a unit is not sold during the season it is to be kept until the next season
and the inventory cost per unit is T 1. The selling price of such item is T 28 per
unit in next scason. 1f the probability distribution of the demand of the units is
as follows, find the number of units (o be stocked and find EVPI also.

Demand units 20 30 40 50 60
Probahility 0.1 0.2 0.4 0.2 0.1
(b) Determine the best act for the following pay-off matrix by applying 4

(1) Maxi-Max Principle
(2) Maxi-Min Principle
(3) Hurwitz's Principle (Where | —a =0.6)

(4) Laplace Principle .
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OR
Answer in short -

(1) State (any two) difference between deterministic model and probabilistic

model.
(ii) State (any two) difference between EMV and EVPI.
Define ; |
(i) ~ lconic Models
(i)  Verbal models
(111)) Dynamic models

Find x; and x; such that z = 6x; + 18x, is maximum under the following
constraints by using Simplex methed :
2x, + 8ry =16, 2v; +4x, <8, ¥y, xy >0
| OR
Find the following transportation problem by using Vogel's method. Also find

the optimum solution.

r B Destinations Supgl
Origins D, D, D, D,

0, 5 6 4 .? 50
- o, 4 7 | 8 ! 70
—_—6; 2 5 2 | 3 80
 — 50 .40 00 20 -




(b)  Solve the following assignment problem to maximize the total profit :

(c)
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0, 19 15 - 16

OR

Five operators are to be assign five machines. The following matrix shows the

cost. Operator *I' cannot operate machine ‘C", and operator I1l cannot operate

machine ‘D’. Find optimal assignment of the following problem :

Machines
Opcrator
A B C D E
11 19 16 14 15 16
I 21 15 17 _ 15
v 19 14 18 10 14
\' |8 17 19 21 13

Answer the following questions :

()
(ii)

What is Degeneracy in Transportation problem ?

State the main difference between unbalanced T.P. and balanced T.P.

(iii) By drawing the graph of linear inequalities, the convex polygon ABCDE
is obtained. The vertices of it is A(0, 2). B(0, 4), C(2, 4), D(10, 0), E(2, 0).

Find x and y such that the profit z = 2x + 2y is maximun.

1101
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Find out the solution of the follow

Player - B

OR

ing pame

processed. Also find idle time of two machines.

There are five jobs to perform, each of should go through two machines X and
Y in order XY, The processing time (in hours

According to that find out the optimal_sequence in which jobs should be

) has been given as under.

Jobs Processing Time
Machines | o " F ;
X 19 8 15 21 12
Y . 16 5 9 13 17

Explain the principle of dominance for solving a game problem without saddle

point.

Define the sequencing and state its main assumptions.

When the game is strictly determinable obtain the value of *a* from the following : 3

B,
Player— A A, -1
Aq -3

OR

Player—B

a =

OR
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Find the saddle point and game value of the following game :

Player-B
B, B, By By B
AT -2 1 3 4 5]
Player—- A A, 5 3 4 6 4
Ay o -3 -4 2 3

Find critical path, Total Floats (TF) and Independent Floats (IF) from

the following

project :

Activitics =2 | 1-3 | 2-3/ 2=4|3-4 3-5 | 4-5

Time (in hours) 5 10 8 10 8 12 10
on

A project has the following activities and time estimates :

Activity Optimistic time | Most likely time Pessimistic time
-2 4 3 16
-3 6 12 30
2-3 2 2 2
2-4 2 8 14
3-4 | 1 1
3-06 4 10 28
4-5 4 10 16
5-0 2 8 26
(i) Draw PERT Network.
(i) Determine the expected time and its variance.
(iii) Obtain the average compilation time of the project and its variance.
(iv) Find the probability that the project will not be completed within 41 days,

[Value of z=+ 1 is 0.3413 and z = £ 0.67 is 0.2480]
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Draw the ; i
- .1 PERT Network ang determine the eritical path from the following :
ctivity A B B
¢ c D E F ‘G H
Preceding Activity | - - - A B |ID.E| C |F.G
Time (in days) 5 3 8 2 10 4 8 6

OR

Explain in short :

(i)  Free Float

(i)  Independent Float

Define :

(i) Event

(if)  Activity

(iii) Dummy Activity

OR
Define :
(i) PERT
(i) C.P.M.

(iit) Float Time

Answer the following questions by selecting the proper altematives :
(1) The expe;:ted value of perfect information is equal to
" (a) EPPI-Max. EMV  (b)

(c) Max. EMV—-EPPI

EPPl-Min. EMV

(d) None of these

(2) In PERT and C.P.M. expected time is equal lo

TR P O

& m
(a) 6

(5 41 +t,
(c) 6

(b)

(d)

14

t“+4t|“+t |

LMo n
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None of these



(3)  In the problem of Game, a saddle point is exists when

(a)
(b)
(c)

(d)

Maxi-Min value = Maxi-Max value
Mini-Max value = Mini-Min value
Maxi-Min value = Mini-Max value

None of these

(4) Each job is taken on different machines one by one for completion of
different jobs on different machines. Such order is known as

(a) Idle order
(b) Process time
(¢) Process order
(d) Nonc of these
(5)  If the value of the non-basic variable is 4; = 0 in last simplex table, then
the solution is known as .
(a) Alternative solution '
(b) Infeasible solution
(¢) - Initial solution
(d) N{mé of these
(6) Iﬁ simplex method, the clement which is common to elements of key row
and key column is called
(a) Row clements
(b) Column elements
(c) Key elements
(d) None of these '
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(b)  Attempt (any four) : .
(1) State advantages of model.

(2) Define Degenerate basic feasible solution and non-Degenerate basic

feasible solution (According to Simplex Method).
(3)  What is Assignment problem with Restriction ?
(4)  What is *No-passing’ rule in sequencing problem ?
(5)  Write the characteristics of two person zero s;un game.

(G) _me a PERT chart from the following and obtain C.P.M.

I

Activities | 1 -2 | 1-3[1-4)4-5(3-6|2-5(2-6(|5-7|[0-7

12

Time . 1
(in days) \ i
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