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Attempt All guestions. Parts of a question must be
. answered together: Marks are indicated against
each question. Use of Non-programrﬁéble
scientific -c’al;:uldtor. is allowed.

1. (a) Derive the fqilowing inequalities.
(i) le*—e7 < [x=g|, for all x, z < 0
‘(ii) PYP (x-y) < XP — ¥ < pxP(x-y)
. for0<ys<x p>l. ®

. (b) Define-order of convergence of an iteration. Find
the order of convergence for

X, (xi + 3a) :
Xy = —5——, 020
3x; +a
to compute /3. : ©(5)

P.T.C.
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2. (a) Give the geometric interpretation of secant method.
Use secant method to find the smallest positive
root of the equation :

x—x =10 =0,

correct to three decimal places. 5)

(b) Consider x;, x, as the nodal points and- € the
‘ maximum value of the Arounding error in the
function evaluations. Show that the effect of these
rounding errors on the linear interpolation is

bounded by € for x; < x < x| (5) .

3. (a) For K > 0, prove that

. 1 . _
fTXg X, - - -, X, ] = Lﬂrﬁ“fx. )

(b) Find the minimum number of equal length
subinterval needed to approximate

fxe"dx

o i
to an accuracy of atleast SXIO_Eusing

Trapezoidal rule. (5)

(¢) Evaluate

rf2 ‘
1= _[ sinx dx
(]

using Gaussian—duadrature forn=2. 5)
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4. (a) Obtain a linear polynomial approximation to
the function. f(x) = €nx on the interval [1,2]

using the least square approximately with weight
W(x)=1. (5)

(b) Solve the following system of linear equation using
Crout reduction :
X+y+z=1]
4x +3y-z=6
n+§y+h¥4 5)

(c) Define a diagonally dominant matrix. Solve the
following system of equation using Jacobi method :

6x — 2y +z=11
x + 2y - 5z = -1

22X+ Ty +2z2=5

(Show three iterations). L (5)

5. (a) For the differential equation
y' = 1+¥%, with y(0) ='0, :
the starting values are _ 7
y(0.2) = 0.2027, y(0.4) = 0.42_28,. y(0.6) = 0.6841.
lUse Adams — Moulton method to advance the

solution to x = 0.8. : (»

P.T.0.
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(b} Solve the following equation with boundary points -
(O 0) and (2,3.5) usmg the Rayleigh-Ritz method

yiory=dd (s

6. (a) Compute the Frobenius norm and column norm for
5 -5 -7

the matrix A ={-4 2 -4{. : @)
-7 -4 5

(b) Write the codes in MATLAB/MATHEMATICA/
MAPPLE for evaluating

I ’ (31{2 ——'2x) dx

]

using Trapezoidal rule. (3)

(c) Find the dominant eigen value and the
corresponding eigen vector by the power method

2 3 |
16 5 , (5)

(d) Derive the expression for f'(x) using the method
of undetermined coefficients. (5)

(300)****-



