
DS-288 Numerical Methods
UE-201 Introduction to Scientific Computing

Due date: September 25, 2022 (Sunday 11:59 PM)
Homework-2

Total 100 points Weight 10%

Please read the following instruction carefully.

• Please write your NAME and SR. NUMBER on the report

• Answers for all the questions and respective explanations (if required), should be mentioned
in the report explicitly.

• Put all codes and the report in a folder, with the folder named DS288-YourName-HW2,
compress it into a zip file, and submit that zip file in the teams.

• Only the submitted zip file will be checked. Make sure it has all the required materials.

• You can also write a script (.sh file or .m file) to run all the programs with one command.

Writing Programming for All Questions.

1. Using the initial approximation x0 = −1.0, x1 = 0.0 and x2 = 1.0. Compute the next five
iterations (x3, x4, x5, x6, x7) of the Muller’s method to find the root of the equation [15]

f(x) = cosx− xex = 0

2. Using fixed-point iteration to find the smallest positive zero of the function f(x) = e−x−sinx.

Note: Consider I = [0.5, 0.7] and g(x) = x+ e−x − sinx. Further, consider relative tolerance
|xn−xn−1|

|xn| < ϵ = 10−6, where xn is the nth iteration approximation. [12]

3. Calculate log10(301) using Lagrange interpolation for the following data. [13]

x 300 304 305 307
f(x) 2.4771 2.4829 2.4843 2.4871

4. (a) Find the interpolating polynomials and an approximation to the value of f(7) for the
following data using the “divided differences” formula. [13]

x 0.5 1.5 3.0 5.0 6.5 8.0
f(x) 1.625 5.875 31 131.0 282.125 521.0

. . .
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(b) Find the interpolating polynomials and an approximation to the value of f(0.25) and
f(0.35) for the following data using the “forward difference” formulas. [6+6]

x 0.1 0.2 0.3 0.4 0.5
f(x) 1.40 1.56 1.76 2.00 2.28

5. Find the estimates of f(7.5) and f(4), Using cubic spline (natural spline) approximation for
the function defined by the following data [15]

x 3.0 4.5 7.0 9.0
f(x) 2.5 1.0 2.5 0.5

6. Find an approximation of f(1.5) using Hermite Interpolation (via the Lagrange interpolation
and divided difference) defined by the following data. [10+10]

x1 x2 x3

x 1.3 1.6 1.9
f(x) 0.6200860 0.4554022 0.2818186
f ′(x) -0.5220232 -0.5698959 -0.5811571


