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FESM 6302
Special Examination — 2012
ADVANCED NUMERICAL METHODS
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 Piecewise Interpolation of a function.

(b) Find f(2) ,f’(2) of the using central difference formula of the given data :
x 0 [ [z 3] |
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(c) Write the formula to find ux(xi,yj) . ny(xpy;) , uxx(xi,yj).

(d) Whatis Fast Fourier Transform ?

(e) Define eigen value and eigen vector ofa matrix.

(f) Whatis a predictor and corrector method ?

(g) Write the Crank Nicholoson formula to solve heat equation.

(h) Write the error in ABM3 predictor-corrector method.

(i) Whatis accelerating convergence of a method ?

(i) Write the stability condition for Explicit method in wave equation.

2. (a) Using cubic spline interpolation ,find the interpolating polynomial of the data

(-2,4), (-1 -1),(0,2), (1,1) and (2,8). 5
' : [1 00
2

(b) Find the dominant eigen value of the matrix Lzl _‘1 . using basic power
method.
P.T.O.
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(a) Using the following values of f(x) and f'(x) 5

X F(x) F'(x)
- 1 -5
0 1 1
1 3 7
Estimate the values of f(-0.5) and (0.5) using piecewise cubic Hermite
interpolation.
(b) Write the different steps to find the smallest eigen value using shifted power
method. 5
(a) Findthe Fourier approximating polynomial of the following data : 5

x |0 |2n/5 |4w/5 |67m/5 |87/5

0 |3 2 0 —1
(b) Solvey =-2xy,y(0)=2,0on[0,1]using Adam’s Moulten method. 5
(a) Giventhatdy/dx =4e%®— 0.5y, y(0) =2, Find y(4) using Milne-Simphson’s
predictor-corrector method. 5
d
(b) Giventhat o-=1+¥2,y(0)=0,y(0.2) =0 202,y(0.4) =0 .42.28, y(0.6)
=0.6841. Find y(0.8) using ABM-4 predictor-corrector method. 5
Write a short note on : 3+3+4

(i) Matrix form of FFT
(ii)  Algebraic form of FFT
(iii) Basic QR method

Derive the Implicit formula to solve the wave equation. What is the condition of
convergence. 10
Using Explicit method, solve the wave equation u,—u, =0,for0O<x<1,t>0. '
The initial conditions are u(x,0) = x3, for 0< x < 1 with boundary conditions are
u(0,t) =0, u(1,t) =1,for t>0. take h=0.2 and k = 0.02. 10
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