EE 4 SEM NUMERICAL MI'.THOD.S AND OPTIMIZATION TECHNIOUES JUN 2015

Note:
Question No. 1 is compulsory.
Answer any three from the remaining five questions.
Assume suitable data if necessary and justify the same.
- Figures to the right indicate the marks.
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1 Each question carry five marks

a
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Define and compare absolute error and relative error in numésical
computation with one example each. : |

Explain how. golden ratio can be used to calculate the nevs é'é;drch range
to solve one dimensional optimization problem using Golden section
search? | '

Explain why bracketing methods always‘ converge whereas open
methods may sometimes diverge? .

Define unbounded solution in LPP. Expl'?.iﬁ- how this can be identified

while solving the problem using graphieal method with an example.

What is meant by interpolation” What are the steps‘of Newton's divided
difference interpolation mecthod and discuss the error in this
interpolation. How the accuracy can be improved in this interpolation?
Using Newton’s Divided difference method of order 4 and the given set
of X and Y, find the interpolated value of Y at given X=3.20 with
maximum accuracy.

X 1 (2 3 4 5 6
Y 8.0 . [11.0 [16.0 [23.0 [320 [43.0
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3 a What do you unélerstand by one-dimensional unconstrained 10
optimization? Write the algorithm of Quadratic interpolation method to
find the maximum of a function. Employ Quadratic interpolation method
to find the maximum of f{x)= =2+8x-12 on initial guesses xo=0, x1=2,
x,=6. Perform only two iterations. a2zSubjects. com
b State the necessary and sufficient condition for solving multi variab.e K 10
| optimization problem with equality constraint using the methcd of
Lagrange Multipliers. . |
Using Lagrange’s multiplier method, o
Maximize Z=7x,-0.3%°+8x2-0.4x,%; subject to 4x;+5;762=100 and
X, X2 2 0. | |
4 a Give the algorithm of Secant method to find the root of an equation. 10 —

Explain geometrically how the choice of guess for new interval and new

root are made in any iteration of Secant n'eonod

b AnLC circuit obeys following law ng-i— 1 = Eosint with the initial 10
conditions i=0, and -‘i—i = 6, when r=0. For the given equation L=0.541,
C= 0.2F aﬁd Ep = 10V then T'nd i’ after 0.Ilsec taking h= 0.1 using
Runge Kutta fourth ordgr 1oethod. |
5 a Solve the following I.P problem using simplex method. 10

Max Z= 5x;+3x2
subject to x;+x2 <2;: 5x)+2x; <10, 3x;+8x2 < 12; and x), x2 2 0
b What are single step and multi-step methods ‘of solving first order 05
ordinary Jifferential equation? Distinguish between them. _ e
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¢  Using Picard’s method find the solution of % = x?+)7 at x=0.2 with the 05

initial condition as y (0) =2.

6. a A furniture manufacturer makes two products: chairs and tables. 10
Processing of these products is done on two machmes A a.nd B.A chalf
requires 2 hours on machine A and 6 hours on machme B. A tae'le |

.' requires 5 hours on machine A and no time on machme B. Therg ate 16

hours per day available on machine A and 30 hours on machire 8. Profit
gained by the manufacturer from a chair and a table is Rs. 2.znd Rs. 10
respectively. Solve this problem using graphical method'to find the daily
production of each of the two products.

b Find a polynomial for f{x) where ﬂ’O) =], f( I 1=2 and f(3)=5 using 05
Lagrange’s method.

¢ Explain the advantages of pivoting for: solving Linear algebraic 05

equations using LU decomposition.
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