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HSSM 3302
Special 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)  What roles do slack and surplus variables play in a linear programming
problem ?
(b) Using graphical method examine whether the following Linear Programming
Problem has a feasible solution :
Max Z = 3x, —2x, subject to,
X 22X <2
22Xty > A0
andx,, X, 20

(c) State Complimentary Slackness theorem.

(d) If & 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 waiting time W, by customer in queue and the
average queue length L.

(e) Find the dual of following linear programming problem :

Min Z = 15x, + 10x, subject to,
7X, +5x, =80
11x, + 6x, 2 100
and X, 20, x and is unrestricted in sign.
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(f) What is the basic concept of Branch and Bound Technique to solve an
integer programming problem ?
(g) Using Least Cost Rule, find the initial basic feasible solution of following

transportation problem :
To Available |
25352 |1 7
: 1018 5.4 9
From 7668 18
Requirement —> |5 _[8 |7 [14

(h) Construct the Hessian matrix of the function f(X) = x12 + X X5+ x22 atthe
point X*=[2,3].

(i) Determine a point at which the function f(X) = 3,2+ 2% X X,2+6X, +2x,
subject to the condition 2x, — X, =4, using Lagrange multiplier.

() State Kuhn-Tucker necessary conditions for existence of an optimal
solution of the following non-linear programming problem :
Minimize 1 (X)
subjectto: h;(x)=0,j=12,... m
g(x)20j=m+1,..p

2. (a) Amanufacturer produces three models I, Il, and Il of a certain product. He
uses two types of raw materials — A and B of which 4000 and 6000 units
respectively are available. The raw material requirements per unit of the
three models are given below :

Raw Material Requirement Per unit of given model
| 1l 1]
A 20 -3 5
B 4 2 7

The labour time for each unit of model /is twice that of model Il and three
times that of model /Il. The entire labour force of the factory can produce
the equivalent of 2500 units of model /. A market survey indicates
that minimum demand of the three models are 500, 500 and 375 units re-
spectively. However, the ratios of the number of units produced must be
equalto 3:2:5. Assume that the profit per unit of models /, /I, and Il are
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Rs. 60, Rs. 40 and Rs.100 respectively. Formulate the problem as a linear
programming problem in order to determine the number of units of each

~ product which will maximize profit. b
(b) Solve the following Linear Programming Problem using Big ~M method: 5
Maximize Z = 5x, + 3x, subject to,
20 F . <]
X £ A%, >6
and x,, x, 2 0.
Solve the following Linear Programming Problem using the Revised Simplex method:
10
Maximize Z = 3x, + 2x, + 5x, subject to,
: X, +2%,+X, < 430
3x;+#2x, - < 460
XXy < 420.
and x;, X,, X;> 0
Using Branch —and — Bound technique to solve the following integer programming
problem : 10

Maximize Z =7x, + 9x, subject to
— #3206
X =X 1= 35
(0 = %5 % =7)
and x,, x, are integers.

Using Golden Section Search Method Minimize the function f(X) = 3x*+(x—1)?

subject to 0 < x < 4 using a resolution of & =0.10. 10
(a) Determine the initial basic feasible solution of the following Transportation
problem by using Vogel's Method 5
Supply J
1 2 1 4 30
3 3 2 -1 50
4 2 5 19 20
Demand — 20 40 30 10
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(b) - Solve the following Assignment Problem :

a b* c d e
A 160 |130 | 175 | 190 [200
B 135 | 120 11130 [ 160|175
C 40 110 155 | 170 - | 185
D 50 50 8. | 80 110
E 55 35 70 80 105

7. Findthe optimal solution of the following Non-Linear Programming Problem using
Projected Gradient Method with step size 2.0 :

Minimize f (X) = (x,—3)%+ (

2

Subject to 2x, +x,=3

X,—4

10

8. (a) Ifanaverage of 3000 people per day pass through an airport lobby and the
average time spent in the lobby is an hour and a half, what is the average

number of people occupying the lobby ?

3.5

(b) Find Kuhn —Tucker conditions for the existence of an optimal solution of the

following Non-Linear Programming Problem :

Minimize f(x) = xf—xz subject to

x1+x2=6

>
x1_1

2. =P
x1+x2£26

(c) Findthe dual of the Linear programming Problem :

Minimize Z = X X, + Xy

subject to x, +2x, > 8, x2+2x3=10, 2x1+x2—x3§15, e

unrestricted in sign.
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