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Three hours Maximum ; 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
#Define slack and surplus variables in LPP.
at is sensitivity analysis? ‘
at is meant by an optimality test in a transportation problem?
ve the mathematical formulation of an assignment problem.
at is meant by zero-one programming problem?

fine saddle point. Is it necessary that a game should always possess a saddle

fte the “Principle of Optimality” in dynamic programming.
t do you mean by crash duration?
ne EVPI. How is it calculated?

tion any four reasons for solving OR problems by simulation.




11.

(a) ()

(i1)

(b) Ina

A,B,C and D respectively and have :
Maximize z = 4x, + 6x, +3x, + %4

Subject to :

(1)
(i1)

(111}

(iv)

PART B — (5 x 16 = 80 marks)

A farm is engaged in breeding pigs. The pigs are fed on vario}
products grown on the farm. In view of the need to ensure certd)
nutrient constituents (say them X, Y and Z), it is necessary to
two additional products, say A and B. One unit of product}
contains 36 units of X, 3 units of Y and 20 units of Z. One unit$
product B contains 6 units of X, 12 units of ¥ and 10 units of Z. B
minimum requirement of X, Y and Z is 108 units, 36 units g
100 units respectively. Product A costs Rs. 20 per unit al
product B Rs. 40 per unit. Formulate the above as a ling
programming problem to minimize the total cost, and solve §
problem by using graphical method. ]

Using Simplex method, solve the following LPP :
Maximize z = 4x; +10x,
Subject to the constraints :
2x, +x, <50
2x, + bx, <100
2x, +3x, <90
x, 20 and
x, 20
Or

pl'"oduct;-mix problem x,,%,,%; and x, indicate the units of prod'

1.5x, + 2x, + 4x; + 3x, < 550 (Machine I, hours)
dx, + x5 +2x5 +x4 S 700 (Machine IL, hours)
2x, + 3x, + x5 +2x, < 200 (Machine I1], hours)

Xy, %g,%5,%, 20
Formulate the dual of the above problem

Solve the dual. From the solution of the dual, read the solutid]
the prime problem 1

If machine I remains out of order for 24 hours, what will be the
to the manufacturer? :

If the profit contribution from product A increases from Rs. §
Rs. 5 per unit, what will be the effect on optimal product mix? %



()

(ii)

Explain briefly
(1) North-west corner rule
(2) Minimum matrix method and

(38} Vogel's approximation method, for finding an initial basic
feasible solution for a transportation problem. (12)

Discuss the ‘Hungarian’ method of solving an assignment problem.
(4}

Or

A manufacturing company has four zones A, B, C, D and four sales
engineers P, Q, R, S respectively for assignment. Since the zones
are not equally rich in sales potential, it is estimated that a
particular engineer operating in a particular zone will
bring the following sales : Zone A : 4,20,000 Zone B : 3,36,000
Zone C: 2,94,000 Zone D : 4,62,000.

The engineers are having different sales ability. Working under the
same conditions their yearly sales are proportional to 14, 9, 11 and
8 respectively. The criteria of maximum expected total sales is to be
met by assigning the best engineer to the richest zone, the next best
to the second richest zone and so on. Find the optimum assignment
and the maximum sales. (12)

Distinguish between the time-minimization and cost-minimization
transportation problems. (4)

What is integer linear programming? Explain the merits and
demerits of “rounding off’ a continuous optimal solution to an
LPP to obtain an integer solution. (6)

A manufacturer of toys makes two types of toys A and D. Processing
of these toys is done on two machines X and Y. Toy A requires two
hours on machine X and six hours on machine Y. Toy B requires
four hours on machine X and five hours on machine Y. There are
16 hours of time per day available on machine X and 30 hours on
machine Y. The profit obtained on both the toys is same, that is
Rs. 5 per toy. What should be the daily production of each of the two
toys? (a non-integer solution for this problem will not be accepted.)
(10)

Or
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b
(ii)
(ii1)

(a) @)
(i1)

(b) (1)

Consider a “modified” form of “matching biased coins” game f
problem. The matching player is paid Rs. 8.00 if the two coins turn
both heads and Rs. 1.00 if the coins turns both tails. The j
non-matching player is paid Rs. 3.00 when the two coins do not -.
match. Given the choice of being the matching or non-matching
player, which one would you choose and what would be your j
strategy? (8)

Explain the Maximin and Minimax principle used in Game Theory.
4) §
What are the properties of a game? Explain the “best strategy” on

the basis of minimax criterion of optimality. (4)

Using dynamic programming, solve the following problem :
Minimize z = y7 + y2 + y2
Subject to the constraints :

¥y + ¥y +¥3 215 and y;,y,,y5 2 0. (8 ',-'-

Solve the following LPP by dynamic programming approach : (8)
Maximize z = 2x, + 5x,

Subject to the constraints :
2x; +x, <43
2x, <46
xXp,%5 2 0.
Or
Explain the following terms :

(1) Resource Smoothing and

(2) Resource Levelling _ (4)?




(i1)

(11)

Given below is the crew-size (manpower) requirements for each
activity in a project.
Activity Normal = Crew-size
time (days) (Manpower

required)
0-1 2 4
1-2 3 3
1-3 4 3
2-4 2 5
3-5 4 3
3-6 3 4
4-17 6 3
5-17 6 6
6-8 5 2
7-9 4 2
8-9 4 9

(1) Draw the network of the project activities.

(2) Re-arrange the activities suitably for reducing the existing
total crew-gize.

(3) Ifonly 9 men are available for the execution of the project, the
re-arrange the activities suitably for levelling the manpower

resource. (12)

A steel manufacturing company is concerned with the possibility of
a strike. It will cost an extra Rs. 20,000 to acquire' and adequate
stockpile. If there is a strike and the company has not stockpiled,
management estimates an additional expenses of Rs. 60,000 on
account of lost sales. Should the company stockpile or not if it
is to use (1) Optimistic criterion (2) Wald criterion (3) Savage
criterion  (4) Hurwicz criterion for @ =0.4 and (5) Laplace

criterion. (10)
Explain the steps involved in Monte-Carle simulation. (6)

Or
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(b)

(1)

(ii)

A businessman has two independent investments A and B available
to him, but he lacks the capital to undertake both of them
simultaneously. He can choose to take A first and then stop, or if
A is successful then take B, or vice-versa. The probability of success
on A is 0.7, while for B it is 0.4. Both investments require an initial
capital outlay of Rs. 2,000 and both return nothing if the venture is
unsuccessful. Successful completion of A will return Rs. 3,000
(over cost), successful completion of B will return Rs. 5,000

(over cost). Draw the decision-tree and determine the best strategy.
(10}

Write short notes on the advantages, the applications, the
limitations and the methodology of simulation. (6)
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