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M.Sc. - | (Mathematics) (New CBCS Pattern) Semester-I
PSCMTHO5(A) - Numerical Analysis
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Notes: 1.  Solve all five questions.

b)

d)

b)

d)

2. Each question carries equal marks.
UNIT-I

Discuss the secant method and prove convergence of X, to a under suitable condition.

Assume f(x),f"(x) and f"(x) are continuous for all x in some neighbourhood of o and
assume f(a) =0,f'(a) =0, then prove that if X is chosen sufficiently close to o the

f(xn)
f'(xp)

iterates X,,Nn >0 of X1 =X, - , will converges to a.

OR

Let g (x) be continuous on [a,b], and assume g([a,b]) =[a,b]. Furthermore, assume
there is a constant 0 <A <1, with
l9(x)—g(y)|sr|x—y| forall x,ye[a,b]
Then x =g(x) has a unique solution o in [a,b]. Also, the iterates
Xp =9(Xp_1), n=0 will converge to o for any choice of X in [a,b].

Discuss the comparison of Newton’s method and secant method.

UNIT-II

Let Xq,Xo,...., Xy be distinct real numbers, and let f be a given real valued function with
n+1 continuous derivatives on the interval Iy = H{Xq,X1,...., X}, With t some given real
number. Then prove that there exists & € Iy with

F0-20 o (xpi( = L2 Xn) o) e

(n-1)!
Find the Hermite interpolating polynomial for which
p(a)=f(a) p'(a) =f'(a)
p(b) =f(b) p'(b) =f'(b)
OR

Prove that for k>0

f[X0) X, ’Xk]:k,—lhkAka’ where fo =f(xg) &F; =f(x;)

For any two functions f and g and for any two constants o and (3, show that
A"[af(x)+Bg(X)]=aA"f(x)+BAg(X) r=0
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b)

d)

UNIT-II

Obtain an minimax polynomial approximation a; *(x) for the function f(x)=¢* on the

interval [1,-1].

Assuming [a, b] is finite, then prove that
lim |[f —r, %, =0
nN—o0

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) isa polynomial of degree m, then prove that

=3 O(Sn,(bgn)d’”(x)

Discuss the Gram-Schmidt theorem.

UNIT-IV

Obtain the composite trapezoidal rule with error. Find the expression for the asymptotic

error.

Obtain the expression for Peano-Kernel error formula.
OR
Assume [a,b] is finite. Then prove that the error in Gaussian quadrature,
b

En(f) = ja w(x)f(X) de;‘zlw if(x;)

Satisfies
b

|E,, (F)| < ZUa w(X) dx}pZn_l(f) n>1

With
pon-1(f) the minimax error from py, (f) = Infimum |f —q]_
deg(q)<n

Obtain Simpson three-eights rule of integration.

Show that the Newton’s method for determining a reciprocal root of A has the form
Xn+1=Xn(2—AXy)

Obtain the expression for p;(x) and p,(X) by Lagrange’s interpolation.
For f,g e C[a,b]. Then prove that
[ +all, <[IFll, +lall,

Define:
i)  Asymptotic error estimate
i) Degree of precision
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