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(c) Set up the Gauss-seidel iteration schenre to solvc the

system of equations :

(
6xr -2x, +x, = ll

-2x1+7xr+2xt=5

\ + 2x2- sxt = -l

Take the initial approiimation * /0) = (1, 0, 0) and do

three iterations. 6.5

(a) Construct the l,agrdnge form ofthe interpotating pol)'nomial

from the following data : 6

x I 0 I

t$)={ e-l ,0 el

(b) Construct the divided difference table for the following

data set and then write out the NeMon form of the

interpolating polynomial :

(

.x -l 0 I 2

r 5 I II

Hence, estimate the value of/(0.5).

ro=tr'
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All the six questions are compulsory.

Attempt any rwo parts from each question.

Marks aie indicated against each {uestion.

Use of Non-Programmable Scientific Calculator is allowed-

(a) Find a root of the equation .r sin(;r) + cos(.r) = 0 using

Newton-Raphson Method for starting approximation
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(6) A real root of the equation- .r3 - 5r + 1 = 0 lies in

10, l[. Perform three iterations of Bisection Method to( (

obtain the root.

(c) Prove that fixed point method converges at a linear rate

using g(r) - P - 2* - 3 = 0 and starting approximation

xo: 4'

2. (a) Using Secant Method, find a real root of the equation

xd - | = 0 correct upto four decimal places. Given the,
(

root lies between 0 and l, perform three iterations. 6

(3 ) 7e4t

(c) Evaluate order of convergence of Ne\f,ton Method

numerically using /(x) ='f + Zx - I = 0 and initial

I

.aPproxunation ft = -.

3. (a) Find an LU decomposition of the matrix

(2) 7l
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(6)
l

Consider the tunction g(x) =f *r-|. Analyically

and use it to solve the system AX = [0 4 l]T. 6.5

(6) . Set up the Gauss-Jacobi iteration scheme to solve the

system of equations :

4xr + x2+2\ = 4

3x1+ 5x, + xt =7

\+12+3\=3

Take the initial approximation u. 1(0) = (0, 0, 0) and ito

v€riry that this flmction has unique fixed point on the real

line. Perform three iterations starting at r0 = 0 to locate

6.5

;

the fixed point. 6

three iterations.

P.T.O.
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6.5

(c) Find the maximum value of the step size l, that can be

used in the tabulation of f(x) = d on the interval [0, l]

so that the error in the linear interpolation of/(.r) is less

than 5 , l0].

i (a) Define the forward difference operator A, the central

difference operator 6 a.nd the averaging oPerator p.

Prove that :

(0 a=162+6 t+162

6

2

(t + a)-i .

(6) Use the formula

-,. f\xo)-Jgo-h)
J rxo) = 

-_T-
to approximate the derivative of f(x) = sinx at xo = t

taking l, = 1,0.1,0.01. What is the order of

6.5approximation ?

P.T.O.



(6) '1911

6.

(c) Derive the following forward difference approximation

for the second derivatiye : 6.5

f"(xi =
f(xo) - 2f(xo+h)+f(xo+2h)

h2

(q) Define degree ofprecision ofa quadrature rule. Show that

the degree of precision of the Trapemidal rule is l. 6

(r) Approximate the value of the integat j--L. dx using
;t+x-

Simpson's l/3rd rule. 6

(c) Use Euler's method to approximate the solution of the

initial value problem.

x'= a3 -r, r(0) :1,0<r< I taking 4 steps. 6

671 1,900


