




Ref. No. Ex/FM/5.1/39/2019

BACHELOR OF SCIENCE EXAMINATION, 2019

(3" Year, 1* Semester)

MATHEMATICS (Honours)
Paper-5.1
(Numerical Methods)
Full Marks: 50 Time: Two Hours

The figures in'the margin indicate Jull marks
Use a separate Answer seript for each part
(Symbols have their usual meaning)
(Part - 1)

(30 Marks)

Answer any THREE questions from the foliowing:

L {a) State and prove sufficient condition of convergence of fi xed-point iteration method

and hence show that the root obtained is unique.

(b)  Find the rate of convergence of the iteration scheme
flxn)
Xnet =Xy~ o5, n=0,1,2,+
m * f'(xo)

(¢) Determine the values of @, b, ¢ such that the formula

[ 0ax = iar @ + by (%) + e ooy
0

is exact for polynomial of as high order as possible. [(3+2)+2+3]

" 2. (a) Derive Hermite’s interpolation formula,

b) Prove that ué = M

{¢) Determine the step size h and the number of points n to be used in the tabulation of
f(x) = cosx inthe interval [1, 2] so that the error in quadratic interpolation will be less

than orequal to 5 x 109, [5+2+3]

'3, (a) Establish Newton-Cotes’ quadrature formula to evaluate fab f(x)dx and hence derive

Simpson’s 1/3 rule.
(b Ifa, B are the roots of x% 4+ ax + b = 0, show that the iteration x,,, = —(

will converge to @ when [a} > |8} .

4. (a) From the following table
x  |-f I 2 3 4 5 7

—r

RORE i 16 |81 | 256 |625 | 2401

find the value of f'(3) using Richardson's extrapolation.

(b) Compute the relative error in computing y = x* + 3x% ~ x for x = VZ, taking
VZ = 1414 :

(c ) Distinguish between round-off and chopping errors with an example. [5+3+iﬁj

Use a separate Answer script for each Group

Part 11
(20 Marks)

Answer any TWO questions
Symbols and notations have their usual meaning

All questions are of equal marks

5. Describe Gauss Jacobi's method of solving a system of linear algebraic eqda—

tions and prove its convergence. (10)

6. Obtain a quadiatic polynomial approximation of the function f{z) = z° + 5

in [0, 1] using least squarc approximation.  (10)
7. Apply Modified Euler method to solve the following differential equation to
find »(0.1) correct up to two decimal places taking b = .05.

d
(Ti =bzy, O<z <1, y0) =1 (10)



