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Notes: 1.  Solve all five questions.
2. Each question carries equal marks.

UNIT -1
1. a) Discuss the Regula Falsi method for finding the roots of equation. 8
b)  Show that the order of convergence of Newton’s method is 2. 8
OR
€)  Letg(x) be continuous on [a, b], and assumeg([a,b]) =[a,b]. Furthermore, assume there 8

is a constant 0 <A <1, with

la(x)-g(y)|<r|[x—y| for all x,y €[a,b]

Then x =g(x) has a unique solution o in [a, b]. Also, the iterates x, =g(x,_3), n>0
will converge to a for any choice of xg in [a,b].

d)  Obtain the iteration formula of Muller’s method for finding roots of polynomial. 8
UNIT - 11
2. a) Let xq,Xy,......,Xp be distinct real numbers, and let f be a given real valued function with 8

n+1 continuous derivatives on the interval Iy =H{t,Xg, X;.....,Xp } , With t some given
real number. Then prove that there exist & € I; with

£(0)- X0t gy (1) = L2l o

=0 (n-1)!
b)  Prove that for k>0 8
HECR IOy :ﬁAkfo, where fo =f(xq)&fj =f (X;)
!
OR
c)  Forany two functions f and g and for any two constant o and 3, show that 8

A" of (x)+Bg(x) |=aA'f (x)+pA"g(x)r=0

d)  Find the Hermite interpolating polynomial for which 8
p(a)=f(a) p'(a)=F"(a)
p(b)=f(b) p'(b)=F'(b)
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UNIT - 111

Obtain an intermediate polynomial approximation rl*(x) for the function f(x)=e* on
the interval [1,—1]

b)  Discuss the Gram-Schmidt theorem.
OR

) Let {¢, (x)}‘ n>0} be an orthogonal family of polynomials on (a, b) with weight function
w(x). With such a family we always assume implicitly that degree ¢, =n n>0. If f(x) is

a polynomial of degree m, then prove that

0= 27 oy 2 dan ()

d)  Assuming [a,b] is finite, then prove that
. -1, -0
UNIT - IV
4. a) Obtain Simpson three-eights rule of integration.
b)  Obtain simple trapezoidal rule with error.
OR

c)  Assume [a, b] is finite. Then prove that the error in Gaussian quadrature.
Satisfies E, (f) = '[:w(x)f (x)dxz;]zlef (xj)
b
En (F) < Z[Ia W(X)dx:lpZn_l(f) n>1

with pop 4 (f) the minimax error from p,, ()= Infimum [

" deg(q)<n =,
d)  Obtain the expression for Peano-Kernel error formula.

5. a)  Show that the Newton’s method for determining a square root of A has the form.

1 A
Xn+1=E Xn+x— .
n

b)  Obtain the expression for p,(x) by Lagrange’s interpolation.

c)  State the Weierstrass theorem and Taylor’s theorem.

d)  Define-
i)  Asymptotic error estimate i)  Degree of precision.
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