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8. Answer according to the instruction :

(a) Develop the Kuhn-Tucker condition for the following linear programming

problem 5

minimize f(X) = PX

subject to the conditions

(b) Find the optimal solution of the following quadratic programming problem

using Wolfe’'s method : 5
maximize [(X) = —2%i— 22X, X, = 2%

subject to the conditions
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HSSM 3302(N)
Sixth Semester Examination — 2011

OPTIMIZATION IN ENGINEERING
(New Course)

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.

Answer the following questions precisely : 2x10

(@)

(b)

What is the cost of the penalty variable of some maximization linear
prbgramming problem in penalty ?

What one can conclude about the optimal solution of some linear
programming probiem when 6 does not exist in dual simplex method ?
How one can detect infinite number of optimal solutions of some linear

programming problem in simplex method ?

Find the optimal solutions of the given linear programming problem by
graphical method
minimize F(X) = x,+x,
subject to the conditions
2x, - 3x,<0
=3x, +2x,<0
2x, + 5x, > 200000
X = (x,, x,)" 20
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(e) Find the dual of the following linear programming problem

maximize F(X) = 3x,+4x,
subject to the conditions
X, + X, <45
2x, + X, <60

. X = (x,, XZ)TZO
(f) Test the set K ={(x, y) | x?+y? < 4} for convexity.

(9) Find the basic solution of the following transportation problem by North-

West corner method

I
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(h) If oo and B are the customers arrival and departure rates respectively in
a queuing system with one server and infinite queue length, then what
is the relation between average queue length L, and average length of

queuing system L.

(i) If o and B are the customers arrival and departure rates respectively in
a queuing system with one server and innite queue length, then what
is the relation between the average waiting time W, by customer in

queue and the average queue length L.

() If o and B are the customers arrival and departure rates respectively in
a queuing system with one server and innite queue length, then what
is the relation between the average waiting time W by customer in

queueing system and the average length of queuing system L.
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2. Answer the following questions according to the instruction :

(a) A company manufactures two types of product. In particular, product |
and product Il. The company can manufacture everyday 500 units of
only product Il within the available labor hours but the manufacturing of
one unit of product | requires double labor hours as required for
manufacturing one unit of product Il. If requirement for product | and
product Il respectively at most 150 and 250 everyday, then formulate a
linear programming problem for manufacturing the number of units of
each product everyday when the net profit is $5 and $8 respectively by

manufacturing one unit of product | and product II. 5}

(b) Solve the following linear programming problem using simplex method

maximize F(X) = 5x,+8x,
subject to the conditions
2x, *+ x, < 500
x, <150
X, bs 250

X = (x,, x,)T =0

17
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3. Answer the following questions according to the instruction :
(a) Solve the following linear programming problem by dual-simplex method
5
maximize F(X) = 5x,+ 3x,
subject to the conditions
3x, + 5x, <15
5x, +2x, <10
X = (x,, x2)T >0
(b) Find the optimal solution of the dual programming problem corresponding
to the primal linear programming problem given in Question No. 3a using

only optimal table of the primal problem. 5
4. Answer the following questions according to the instruction :

(a) Solve the following linear programming problem for optimal solution by

penalty method 5

minimize F(X) = 15x,+ 10x,
subject to the conditions
3x, + 5%, 25
Sx, +2x,23

X =(x, %) 20
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(b) Find the optimal solution of the problem by including the constraint

X, *x, =4 in the problem given in Question No. 4a using sensilivity

analysis. 5
5. Answer the following questions according to the instruction :

(a) Find the integer solution of the following linear programming problem by

cutting plane method . 5

" maximize F(X) = x,+2x,
subject to the conditions

4x, + 2x, <13
X = (x,, ;)T 20
xlelfor1 <ji<?2
(b) If customers are arriving at a cafeteria with single server at an average

rate of 0.4 per minute and they are being served at an average rate of

0.6 per minute, then find 5
(i) the average queuing system

(i) the average waiting time by a customer in queue
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6. Answer according to the instruction :

(a) What is a balanced transportation problem? Solve the followving

unbalanced transportation problem for optimal solution using initig

solution obtained by Vogel's approximation method. 5

(b) Solve the following assignment problem by Hungarian method

13 1210 11
8 11 10 10
8 7 9 8
5 6 7 8

7. Answer according to the instruction :

(a) Find the extreme points of /(X) = 4x2 +2x3 4 x2 — 4x,x, subject to the

conditions 5

x1+x2+x3—15= 0

2x, = X, +2x;—20 = 0

of £(X) = x, +x3+x subject to the conditions

5

(b) Find the optimal points

4x, - X2 +2x,—14 =0
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