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HSSM 3302

Fifth 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 : 2x10
(a) Define Basic feasible solution and optimal solution of a LPP.
(b) Giveémathematical formulation to the following LPP =

A retailer deals in two items only, item A and item B . He has Rs. 50,000 to
invest and a space to store at the most 60 pieces. An item of A costs him
Rs. 2500 and B costs him Rs. 500. Net profit to him on items A is Rs. 500
and on item B is Rs. 150. If he can sell all the items that he purchases, how
much should he invest his amount to have maximum profit.

(c) Prove that dual of the dual of a given primal is again primal.
(d) Whatare the limitations of sensitivity Analysis ?

(e) Enumerate various steps involved in Huhgarian method of solving
Assignment problem.

(f) Whatis degeneracy of a Transportation problem ? How it is solved 2.
(g) What do you understand by (i) queue capacity, (ii) traffic intensity.

(h) Explain why Fibonacci search method is called sequential search
technique. L
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(i) Whatis the importance of Projected gradient method ?

() Whatis Kuhn-Tuker condition ?

2. (a) Using graphical method, Solve the following LPP :

Minimum Z = 3X, + 4Xx,

subjectto 10x, + 3x, = 30

(b) Using dual simplex method, solve the LPP :

Maximum Z = —3x1 - 2x2

subjectto x,+ x, > 1

3. (a) Use Revised simplex method to solve the following LPP :

Maximum Z = 6x, — 2x,— 3X,

subjectto 2x, — X, +2x,< 2
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(b)
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Apply sensitivity analysis at proper places to get a solution of the following
EPP 5
Maximum Z = —5X, + 5x, + 13x,
subjectto —x, + X, +3x, <20

12x, + 4x,+10x, <90

X5ooX X 2 0
Using Vogel's Approximation method find the initial feasible solution for the
following transportation problem : . 5

4

Find an optimal solution to an assignment problem with the followingi cost
matrix : 5

2 %5 |4 [14- |8
5 72 14 196 |11
4 4 157113 |9

For a (M/M/1) : («/F/F/0) queuing model, in the steady-state case, obtain
expressions for the mean and variance of queue length in terms of relevant
parameters : &, p. 5

Write a notes on : ' 5

" (i) Genetic Algorithm

(i) Langrages Multiplier.
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6. Solve the following Integer programming problem using branch-bound

method :
Minimize Z=3x,+4X,
subjectto 7x, + 16x, < 52
33X, — 2x,<18
Xy, X, > 0

X,, X, areintegers.

7. Using Kuhn-Tuker condition to solve the non-linear programming :

Maximise Z =—x,2—2x,?+8x,+10x,
subjectto 3x,+2x, <6
XX 2 0
8.  Solve the following problem using the projected gradient method :
Minimize ~ Z = 25(x, — 3x,)? + (x, — 3)°
Subjectto x, +2x,=9

X, %, 20
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