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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 figure in the right-hand margin indicate marks.

1. Answer the following questions. 2x10

(@) When does the simplex method indicate that a Linear Programming
Problem has an unbounded solution ?

(b) Solve the following linear programming problem using graphical method :
MaxZ = 5x, +10x, subject to,
5x, +10x, < 60
4x, +4x, < 40
and Xx,,X,>0.
(c) Findthe dual of following linear programming problem :
MinZ = 5x, +10x,subjectto,
7X,+5x,> 60
11x, + 6x, < 100

and: x>0
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(d) Using North West Corner Rule, find the initial basic feasible solution of
following transportation problem :

To Avaiable
o iz 4t 5
S Bl 8
From 51 417 -
1 6 14
Reqqired = -9 18 34

(e) What do you mean by a cutin a network ? Give a statement of minicut
maxflow theorem in case of network flow problem.

'(f) State Bellman’s principle of optimality for dynamic programming problems.

() Whatisthe relation between average number of customers in a queue and
that in the corresponding queuing system with the single server and infinite

queue length ?

(h) Distinguish between a discrete simulation model and a continuous simula-

tion model with examples.

(i) Solve the following two persons zero —sum game .

-4 6
2 -3 .
() Formulate a set covering problem‘ on a zero — one integer programming
problem.
2. Solvethe following LPP using the simplex method : 10
Minimize Z 4X, +5%,— 3x, subjectto,

and
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2x1 +3X,+ Xy < 40

X = X 1
x1,x2,x320,
2
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Solve the following LPP using the dual simplex algorithm : 10
MaximizeZ = —2x,— X, subjectto,’
Xk Xo X = 5
X,z 2x +4X =8
pa e 0}

Using Gomory cutting plan;e azlgo?;ithm, solve the following pure integer
programming problem. ' 10
MaximizeZ = X, + 4x, subjectto,
Xk 6% < 18
X <8

1
X, X, > 0 andintegers.

Using Dijkstra’s algorithm, find the shortest path from the vertex a to the vertex z
in the following weighted graph. 10

: d 4 f
Determine an optimal solution of the following transportation problem. 10
Supply |
11 13 17 14 250
16 18 14 10 300
21 24 3 10 400

Demand—» 200 25 075 950

(a) Asuppermarket has two girls ringing up sales at the counters. If the service
time of each customer is exponehtial with mean four minutes and if people
arrive in a Poisson fashion at the counter, at the rate 10 per hour, then
calculate. 5

(i) The probability that a customer has wait for service.

(i) The expected percentage of idle time for each girl.
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(b) Using dynamic programming to solve the following problem : 5
MinimizeZ = y2+ y2+ y2 subject to,

Y.t Vot V. =215
and v, v5 ¥, = 0.

-8. (a) Using dominance principle, solve the following 2 — person game : 5
B, B B, B,
A, 5 =10 9 0
Player A % 8 ¢ : :
A, 8 15 1
A, 3 4 -1 4

(b) There are 4 jobs, each of which has to go through the machines Mj, =1,
2,3,4,5,6in order M1, M2, Ms, M4, MS, MS. Processing time in hours for

each machine is given in the following table. 5
Machine
Jobs
M, M, M, M, M, M;
JobA |20 10 9 4 12 27
JobB 19 8 1 8 10 21
JobC | 13 7 10 7 9 17
JobD |22 6 5 6 10 14
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