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Time: 3 Hours MAX. MARKS: 50

Instructions to Candidates:

% Answer ANY FIVE FULL questions.
¢+ Missing data may be suitably assumed.

1A. Briefly explain decision under uncertainty (02)
1B. Explain artificial variables with example (02)

Consider the payoff matrix of player A as shown below. Find the optimal strategies and
value of the game. Use graphical approach to reduce the matrix size.

Player B
1C. (06)

Bl BZ B3 B4 BS
A1
Ao 2

A consultancy cell has six expert engineers each of whom can handle the clients in 5
hours an average. The clients are registered at a single counter and then sent to
different engineers. Clients arrive at the consultancy cell at an average of 1 per hour.
Assuming that the client arrivals are Poisson distributed and the handling times are
exponentially distributed, determine

2A. (a) Probability that the system is idle (06)
(b) Probability that there shall be 8 clients in the cell
(c) Average queue length
(d) Average system length
(e) Average waiting time in the queue
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2B.

3A.

3B.

4A.

4B.

SA.

5B.

Solve the following LPP graphically
Maximize Z=3x;+4X;
Subject to
-3X1+2X2 < 6
3X1+X2 2 6
X1+Xo £ 8
And X3,X, =0

What is the importance of Dual of a Primal?

Obtain the optimal solution to the following LPP using Two-phase method.

Minimize Z = 24x; + 36X, + 30x3
Subject to 4xq, + 8%y + 6X3 = 64

3X1 + 6Xo + 12%X3 = 96
And X1, X2 and x3 =20

What are the adjustments to be made in VAM while solving the maximization problems

in Transportation Problems?

Obtain the optimal solution to the following transportation problem for which the IBFS is
supplied in bold figures. Make use of MODI method. Table gives cost of transportation

in thousands of INR.
Destinations

Dl D2 D3 D4
A 25 82 10 7|23
Sources
B 12 9140 4
C 9130 11 10
Demand 25 32 40 23

Briefly explain the general structure of waiting line models

The matrix below gives bid amount in millions of INR submitted by four different
contractors. How the four different jobs should be assigned to four contractors such that

the total cost of construction is minimized.
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Contractors
C, C C3 C(C
Jo| 18| 26 | 17 | 11
Jo| 13|28 | 14 | 26
J3| 38|19 | 18 | 15
Js| 19| 26 | 24 | 10
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A truck is to be loaded with cargo out of three items (at least one unit of each type must
be loaded) whose details are shown below. If the maximum weight of the vessel is 10
tons, find the optimal cargo loading using dynamic programming such that the total

returns is maximized

BA. Item | Weight/ Unit | Returns/ Unit (06)
(tons) (in thousands of INR)
A 1 20
B 2 50
C 2 60
Solve the minimum  span problem for the network  shown in
6B FIG.Q6B. The numbers on the branches represent the costs in lakhs of INR (04)

CIE 503

Page 3 of 4



Reg. No.

Manipal Institute of Technology, Manipal

(A Constituent Institute of Manipal University)

N

/AN
KNOWLEDGE IS POWER

INSPIRED BY LIFE

FIG.Q6B
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