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HSSM 3302B

Fifth Semester Examination — 2011
OPTIMIZATION IN ENGINEERING
2 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

(a)
(b)

What are the main features of the standard form of a LPP.
Obtain the dual problem of the following primal LP problem

Maximize Z=2%, — 4%,

Subject to X, +5x, 24
33X, —2%, 23

and Xy Xp 20

What is the advantage of revised Simplex method over simplex method in
finding the solution of LPP ?

What do you mean by unbalanced assignment problem ? How do you
handle such situation in order to find a solution ?

What is the advantage of least cost rule over North-West corner rule to
find the initial feasible solution of a transportation problem ?

What are the different queue discipline ?

Explain why Fibonacci search method is called sequential search technique.
What is the basic goal of Golden search method ?

What is the basic use of Lagrange multipliers in optimization problems ?
Explain why Genetic algorithm is called a search technique.
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2. (a) A manufacturer company produces two different types of products P1
and P2. Both these products are to be processed through two different
machines M1 and M2. Machine M1 is available for 200 hours and
machine M2 is available for 100 hours. The requirements of time on

- these machines is as follows : 5
Product P1 Product P2
Machine M1 10 hours 6 hours
Machine M2 5 hours 4 hours

The company makes a profit of Rs800 on sale of one product P1 and
Rs. 500 on sale of the product P2. The company wants to know the
quantities of products P1 and P2 to produce to maximize the profit.
Formulate the problem into a LPP.

(b) Solve the following LLP by graphical method : - 5
Maximize Z= X, +X,
Subject to X, +X% <1
X, =X, <3
: and Xys Xg >0
3. Using duality solve the following LPP 10
Maximize Z=2X, + X,
Subject to X, +2%, <10
X, +X, <6
X, =X, <2
X, —2%, <1
X, X >0

4. A batch of four jobs can be assigned to five ifferent machines. The set up time
for each job on various machines is given by the following table :

Machines

1 2.3, .4

1 4 3

Jobs 2| 9 7 9

3| 4 5} 7

4 | 8 7

Find an optimal assignment of jobs to machines which will minimize the total
set up time. : 10
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5. (a) Find the initial basic feasible solution to the following transportation
problem using Vogel approximation method. 5

(b) A barber runs his own salon. It takes him exactly 25 minutes to complete
on haircut. Customers arrive in a Poisson fashion at an average rate of
one in every 35 minutes. Find

(i)  Forwhat percent of time would the barber be idle
(i) What is the average time of a customer spent in the shop 5

6.  Minimize the following objective function using Golden section search method.
Use a resolution of € =0.10

Minimize f(x) = 2(x — 3)% + €05
subject to 0<x <100 10
7. Solve the following quadratic programming problem : 10
Maximize Z=Xx2— XX, +3x 2= 4x, + 4
Subject to X, +X, <1
X X, 20
8.  Write the short notes of the followings : 3+3+4

(a) Big-M method
(b) Fibonacci search method
(c) Genetic algorithm

HSSM 3302B 3 ‘ -C




