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HSSM 4301

Special Examination — 2011
OPTIMIZATION IN ENGINEERING

Full Marks —70

Time —3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

What condition must exist in a simplex table to establish the existence
of degeneracy ? :

Explain the concept of sensitivity analysis in LP problem.

Define the following dynamic programming terms : state variable and state
trans-formation function.

Write the concept of Prim’s algorithm for minimal spanning tree of a
graph.
State two major reasons for using simulation.

Explain the difference between pure strategy and mixed strategy in game
theory.

State the four elements that characterize a sequencing problem.
Explain the difference between decision making under risk and uncertainty.

What do you mean by queue discipline ? State the different forms of
queue discipline.

State one disadvantage of using North-West Corner rule to find the initial
solution to the transportation problem.

2. A pharmaceutical company has developed a new pill to be taken by smokers
that will nauseate them if they smoke. This new pill is a combination of four
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ingredients that are costly and limited in supply. The available supply and cost
are as follows : i

Ingredients Supply Availability (kg) Cost(Rs/kg)
1 2 28
2 18 25
3 20 52
4 24 26

Blending requirements for this new pill are as follows :

(i) Ingredient 1 must be at least 45 per cent of the total, but can not exceed
60 per cent of the total

(i) Ingredient 2 and 3 must each comprise at least 10 per cent of the
mixture, but their combined percentage can not exceed 25 per cent of
the total

(iii) Ingredient 4 must not be more than 50 per cent of the total. Additionally,
at least 25 kg of the pill must be produced.

Formulate this problem as an LP model to determine optimum blending of
ingredients. 10

3. (a) Analyse the solution of the following LP problem using graphical method
Maximize Z=x,+05Xx,
Subject to the constraints
33X, +2x, < 12
5x, =10
;+ X, >8
=X+ X, >4
Xy, X >0 5
(b) Write the dual of the following LP problem stating the rules
Maximize Z = 3%+ X+ 2X5— X,

Subject to 2X; = X, + X3+ %X, =1

and Xy + X, = X3 + X4 = 3
Xy, X5 >0
and x, and x, are unrestricted in sign. 5
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4. Using Simplex method, solve the following LP problem 10
Maximize Z =3x,+3X,
Subject to  2x;+Xx, < 1000
X, +X, < 800

X4 < 400
X, < 700
and X, X, >0

5. A manufacturer has distribution centres at Agra, Allahabad and Kolkata. These
centres have availabilily ot 40, 20 and 40 units of his product respectively. His
retail outlets A, B, C D and E require 25, 10, 20, 30 and 15 units respectively.
The transport cost (in Rs) per unit between each centre outlet is given

below:
Distribution Retail Outlet
Centre A B C | D E
Agra 55 30 l 40 50 40
Allahabad | 35 30 100 { 45 60
Kolkata { 40 | =60 + % il 5 30

Determine the optimal distribution to minimize the cost of transportation. 10

6. A Departmental Head has four subordinates and four tasks to be performed.
The subordinates differ in efficiency and the tasks differ in their intrinsic
difficulty. His estimate of the times (in hours) that each man would take to
perform each task is given below :

Subordinates Tasks
| 1 1l v
A 8 { 26 17 11
B 13 28 4 26
[ C 38 19 18 15
| D l 19 % | 24 | 10
Find the assignment of tasks to the subordinates so as to minimize the total
man-hours. 10
7. Solve the following integer programming problem using Gomory'’s cutting plane
algorithm 10
Maximize Z =7x;+ 9%,
Subject to —x,+3x, < 6
S T7X + X%, <35
and Xy, X, >0 and integers
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8. (a) Find the average rate at which a clerk at a super market must work in
order to ensure a probability of 0.90 so that the customer will not wait
longer than 12 minutes. It is assumed that there is only one counter at
which customers arrive in a Poisson fashion at an average rate of 15
per hour. The length of service by the clerkhas an exponential distribution.

5
(b) Solve the following game by using Maximum (minimax) princle whose pay
oft matrix are given below : 5
Player A Player B
[ Bl % B2 B3 | B4 |
| A -5 3 1 10 |
A2 5 5 4 6
l A3 4‘_| -2 |. 0 -5 J
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