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HSSM 4301
Sixth Semester Examination — 2012

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 precisely : 2x10

(a)

(b)

(c)
(d)

Write the different steps involved in graphical method to solve a linear-

programming problem.
Obtain the dual problem of the following primal LP problem
Maximize z=25x, +3X,
subject to 2%, + 3%, + X, 22
X, + X, +7x, =1 and x,x,20
What is the importance of sensitivity analysis ?

Define ‘Non-degenerate basic feasible solution and degenerate basic feasible
solution’. How to avoid the degeneracy ?

Define ‘Transhipment problem’.
Write the mathematical form of an assignment problem.
What is M/M/I queuing model ? Explain.
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(h) Whatis Lagranges multiplier ? Why they are used in optimization problem?
(i)  Write the steps in branch-bound method to solve integer programming.
(i) Whatis Kuhn- Tucker condition to solve optimization problem ?

2. Inachemical industry two products A and B are made involving two operations.
The production of B also results in a by-product C. The product A can be sold at
Rs. 3 profit per unit and at Rs. 8 profit per unit. The by- product C has a profit
Rs. 2 per unit but cannot be sold as the destruction cost is Re. 1 per unit.
Forecasts show that upto 5 units of C can be sold. The company gets 3 units of
C for each unit of A and B produced. Forecasts show that they can sell all the
units of A and B produced. The manufacturing times are 5 hours and 3 hours
per unit for A on operation one and two respectively, 4 hours and 5 hours per unit
for B on operation one and two respectively. Because the product C results from
producing B, no time is used in producing C. The available times are 18 and 21
hours of operation one and two respectively. How much of A and B need to be
produced keeping C in mind, to make the highest profit. Formulate the above
problem as alinear programming problem solve the LPP using simplex method.

10
3. (a) Solve the following transportation problem using Vogel's Approximation
method to find the initial basic feasible solution : 4

2 2 2 1

10 8 5 4

£ 6 6 8

(b) Find an optimal solution to an assignment problem with the following cost

matrix : 6
10 9 7 8
b7 8 7 7
5 4 6 5
2 3 4 5
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4. (a) Writethe steps involved in Revised simplex method to find the solution of a
LPP. 4

(b) Using dual simplex solve the following LPP : 6
Minimize : Z = x, +4x,+ 3X,
Subjectto : x, +2x,~X,*+X, >3
—2X5 =X F AX H X, =2

Xy Xps X5, %X, 2 0
5. (a) ATV mechanic finds that the time spent on his jobs has an exponential
distribution with mean 30 minutes, if he repairs sets in the order in which
they come in . If the arrival of sets is approximately Poisson with an average
rate 10 per eight- hour day, what is the mechanic’s expected idle time each

day ? How many jobs are ahead of the average set just broughtin ? 5

(b) A car park contains 10 cars. The arrival of cars is Poission, ata mean rate
of 10 per hour. The length of time each car park is exponential distribution
with mean of 0.5 hours. How many cars are in the park on an average?

5
6. Solve the following problem using the projected gradient method : 10
Minimize z = 16 (x, — 2x,)? + (x, — 2)
Subjectto  x, +2x,=8
7. Solve the following quadratic programming problem : 10
Minimize z=x,?-XX,+3x,?—4x,+4
Subject to Xeobixs < i X4X,20
8. Write noteson: 5x2

(a) Fibonacciand Golden Section search

(b) Genetic Algorithm.
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