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Instructions : (1) Figures to the right indicate marks.
(2) Use of calculator is permitted.
(3) Statistical tables and graph will be provided on request.

I. (A) Define ‘Model’. State its types in detail. 7
OR
What is Decision Theory ? Discuss decision making under certainty, under
uncertainty and under risk.
(B) What is Operation Research ? Explain its phases in short. 4
OR

Determine the best act for the following pay-off matrix by applying (i) Maxi-Min
Principle (i1) maxi-max principle (ii1) Mini-max principle (iv) Laplace principle.

Events
Acts E, E, E,
A 11 6 2
A, 1 8
Ay 4 5 0
Ay 1 9 7
(C) Find the value of EVPI from the following pay-off matrix : 3
L
S, 0.5 30,000 22,000 17,000
S, 0.3 20,000 18,000 17,000
S; 0.2 15,000 19,000 17,000
OR

The cost price of an item is T 15 and its setting price is ¥ 20. The unsold item can be
returned at T 13 at end of the day. Prepare pay-off matrix from the following :

Demand | 5, 40 50 60
in (units)
Days 30 40 20 10

AA-108 5 P.T.O.



2. (A) Maximize z = 4x, + 3x, + 6x;. Subject to following constraints by using simplex
method
2x, + 3x, + 2x, <440

(B)

©
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(1)

(ii)

4x, +3x,, <470
2x, +5x, <430

OR
Obtain solution of the following transportation problem by using Vogel’s
method :
Sales Depots
Godowns X, X, X, Supply
A 13 17 11 20
B 12 19 22 30
C 20 12 15 50
Requirement 35 15 50

Test whether the given below solution obtained by Vogel’s method is

optimal or not ?

Orisins Destinations Availability

5 A B C D
N 40} 20]

2 3 5 60

40| | 40| | 20]

Y 4 4 5 100
, 40|

5 5 10 40

Requirement 40 80 60 20 —

Explain Hungarian method for solving assignment problem :

OR
Give assignment in the following problem for maximum profit :
Person Job

A B C

I 6 9 10

11 7 8 8

111 8 8 8

v 10 6 7

OR

Explain slack variables and surplus variables.

State the difference between Assignment problem and Transportation problem.

6




3. (A) Solve the following game :

(B)

©

(i) Player—A A,

(i)

Player—A A,

Player - B
B, B, B,
1 2 1
0 -4 —1
1 3 -2
Player - B
B, B, B,
2 -1 3
-2 4 3
4 2 6
OR

There are seven jobs, each of which have to go through machines A and B in order
AB. Processing time in hours is given in the table. Calculate optimal sequence,
total elapsed time, idle time of both machines.

Job 1 2 3 4 5 6 7
Machine—A | 3 |12 | 15| 6 | 10 | 11 | 9
Machine-B | 8 | 10 | 10 | 6 | 12 | 1 3

Attempt any two :
State the steps of obtaining saddle point.

(1

(2) State the name of the models of the sequencing problem.

(3) Write the assumptions for sequencing problem.
Explain the principle of dominance.
OR
State following game in the form of L.P.P. :
Player — A
7 3 8
Player — B { }
2 10 4
4. (A) A project has the following activities and time estimates :
Activity Tob Opt@mistic Mos't likely Pess'imistic
time time time
a 1-2 2 2 14
b 2-3 2 2 8
c 2-4 3 6 15
d 3-5 4 10 16
e 3—-4 4 10 28
f 4-6 2 5 14
g 5-6 1 4 7
(1) Draw the PERT Network Diagram.

AA-108

(2) Determine expected time and variance.
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(B)
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5. (A)

(B)
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(3) Determine the mean project completion time and its variance also.
(4) Find the probability that the project is not completed in 30 days. [Value of

z=11s 0.3413]

OR

Draw a PERT diagram for the following project and find total float and
independent float also find C.P.M.

Activities a b d f
Preceding Activities — a b — c, ¢
Expected Time 4 6 10 10

Explain any two :
(1)  Total Float
(i1)) Free Float

(i11)) Independent Float
Explain merits and demerits of PERT.

OR

Distinguish between PERT and CPM.

Attempt any four :

(1) Whatis EVPI in decision theory ?

(2) State the merits of ‘Model’.

(3) What is unbounded solution ?
(4) Explain the types of game in short.
(5) Explain forward-pass and Backward-pass methods with reference to PERT

and CPM.

(6) Explain following terms in short with reference to L.P.P :

(i)  Objective function

(i1)) Constrain
Do as directed :

(1) Draw PERT Chart from the following information :

ts

Path {1 -2{2-3|2-4|3-5|4-7|5-6{4-9|3-7|6-9|7-9|5-1010-11{6-11|9-11
Time | 10 | 9 7 6 4 12 8 8 5 8 4 7 5 11
(2) Processing time taken by three machines on six jobs is given below :
Jobs 1 2 3 4 5 6
M, 3 12 5 2 9 11
Machines | M, 8 6 4 6 3 1
M, 13 14 9 12 8 13

Determine the optimal sequence of jobs.
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(1) Figures to the right indicate marks.

(2) Use of calculator is permitted.

(3) Statistical tables and graph will be provided on request.

I.  (A) Define ‘Model’. State its types in detail.

(B) What is Operation Research ? Explain its phases in short.

©)
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Old Course

[Max. Marks : 70

What is Decision Theory ? Discuss decision making under certainty, under
uncertainty and under risk.

OR

Determine the best act for the following pay-off matrix by applying (i) Maxi-Min
Principle (i1) maxi-max principle (iii) Mini-max principle (iv) Laplace principle.

Events
Acts

E, E, E,
Ay 11 6 2
A, 7 1 8
A, 4 5 0
Ay 1 9 7

Find the value of EVPI from the following pay-off matrix :

Types Acts
of Prob.

Events Ay Ay As
S, 0.5 30,000 22,000 17,000
S, 0.3 20,000 18,000 17,000
S; 0.2 15,000 19,000 17,000

OR
13
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The cost price of an item is T 15 and its setting price is ¥ 20. The unsold item can be
returned at ¥ 13 at end of the day. Prepare pay-off matrix from the following :

Demand | 5, 40 50 60
in (units)
Days 30 40 20 10

2. (A) Maximize z = 3x, + 5x, subject to following constraints by using simplex method.

(B) Obtain solution of the following transportation problem by using Vogel’s
method :
Sales Depots
Godowns X, X, X, Supply
A 13 17 11 20
B 12 19 22 30
C 20 12 15 50
Requirement 35 15 50 —
OR

©)

3. (A) Solve the following game :

AA-108

3x,+2x, < 18,x, <4,x,<6.
OR

Explain : Travelling salesman problem.

An Automobile dealer has four jobs to be done on four machines. Following matrix
shows the return in ¥ of assigning i machines (i = 1, 2, 3, 4) to the j® job
(G=1,2,3,4). Assign the four jobs to four machines so as to maximize the total

profit :
Jobs
Machines . . . .

1 1} I3 J4
1 211 212 213 214
iz 214 215 216 217
i3 215 216 217 218
iy 218 217 216 215

OR

Explain Slack variables and surplus variables.

Explain balanced and unbalanced assignment problem.

A

(i) Player—A A,

Ay

B
1
0
1

4



(B)
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4. (A)
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(ii)) Player—A A,

Ay

Player - B

Bl B2
2
2 4
4 2
OR

B;

3
3
6

There are seven jobs, each of which have to go through machines A and B in order
AB. Processing time in hours is given in the table. Calculate optimal sequence,
total elapsed time, idle time of both machines.

Job 1 2 3 4 5 6 7
Machine— A | 3 12 | 15 6 10 | 11 9
Machine—B | 8 10 | 10 6 12 1 3

Attempt any two :
(1) State the steps of obtaining saddle point.
(2) State the name of the models of the sequencing problem.
(3) Write the assumptions for sequencing problem.
Explain the principle of dominance.

OR
State following game in the form of L.P.P. :
Player — A
7 3 8
Player — B
2 10 4
A project has the following activities and time estimates :
Activity Job Opt}mlstlc Mos.t likely Pess.lmlstlc
time time time
a 1-2 2 2 14
b 2-3 2 2 8
c 2-4 3 6 15
d 3-5 4 10 16
e 3-4 4 10 28
f 4-6 2 5 14
g 5-6 1 4 7

(1) Draw the PERT Network Diagram.
(2) Determine expected time and variance.

(3) Determine the mean project completion time and its variance also.

(4) Find the probability that the project is not completed in 30 days. [Value of
z=1at0.3413]

OR
15
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5. (A)

(B)
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Draw a PERT diagram for the following project and

independent float also find C.P.M.

Activities a b d f
Preceding Activities — a b — c, ¢
Expected Time 4 6 10 10

Explain any two :

(1) Total Float

(i1)) Free Float

(ii1)) Independent Float

Explain merits and demerits of PERT.
OR

Distinguish between PERT and CPM.

Attempt any four :

(1) Whatis EVPI in decision theory ?
(2) State the merits of ‘Model’.

(3) What is unbounded solution ?

(4) Explain the types of game in short.

find total float and

(5) Explain forward-pass and Backward-pass methods with reference to PERT

and CPM.

(6) Explain following terms with reference to L.P.P :

(1)  Objective function
(i1)) Constraints

Do as directed :

(1) Draw PERT Chart from the following :

Path {1-2{2-3|2-4|3-5|4-7|3-6{4-9|3-7|6-9|7-9|5-1010-11{6-11|9-11
Time | 10 | 9 7 6 4 12 8 8 5 8 4 7 5 11
(2) Processing time taken by three machines on six jobs is given below :
Job 1 2 3 4 5 6
M, 3 12 5 2 9 11
Machines | M, 8 6 4 6 3 1
M, 13 14 9 12 8 13

Determine the optimal sequence of jobs.
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