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HOMEWORK #5

Due: March 28 (Wednesday) by midnight
Instructions:

e The assignment consists wfo questions worth 5 and 3 points.

e Submit your assignmemfectronically(via Email) to the instructor; hardcopy submissions
will not be accepted.

e Itis obligatory to use the MATLAB template file available at
http://ww.math.mcmaster.ca/"bprotas/MATH3Q03/templ ate.m (see also the link in
the “Computer Programs” section of the course website oteftle submissions non
compliant with this template will not be accepted.

e Make sure to enter your name and student I.D. number in theopppte section of the
template.

e Late submissions and submissions which do not comply wéhkelguidelines will not be
accepted.

1. Consider a generalized form of Runge’s function
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fa(x):m7

(1)

wherex € [-5,5] anda € (0,1] is a parameter. Sety = (g)k, wherek =0, ..., 10.

(a) For every value afiy solve the polynomial interpolation problem for the funetity, (x)
using auniformgrid and interpolating polynomiaRy(x) of degreeN = {4,8,12 16};
for every value of plot the interpolation errors defined B$N, o) = max| fq, (&j) —
Pn(€j)|, where§j =—5+4j-0.1,j =0,...,100 (use a single figure to plot all the errors);
what is the value oft; for which the Runge phenomenon disappears?

(b) solve the same set of interpolation problems using@hebyshewrid instead of the
uniform grid; plot the interpolation errors on a separaterfigg

HINT — use the functionpolyfit ~ andpolyval to solve the interpolation problems in both
cases.
(5 points)

sin(x)

2. You are given theardinal Whittakerfunction f (x) = == in the intervalQ = [T, 1.

(a) Using the step sizZe= 0.2 calculate approximations ti(x) in Q using the following
methods:
i. second-ordeone—sidedforward) differences,
ii. second—order central differences,
iii. complex step derivative, i.ef’(x) = w + 0(h®) whereF () is a complex
analytic extension of (x), i.e.,F : C — C andF(x) = f(x) forx € R,
iv. fourth—order central differences.

Plot the resulting curves using solid lines in differentarsland the derivative computed
analytically using a dashed line.
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(b) Using the four approximate methods mentioned aboveutate forxy = {5 the relative

errors of the derivatives dsw(m—l(e;“p(o| and plot them on a log—log graph as a

function of the step sizk (for h use fhe values obtained witigspace(-10,0,10) ).

(3 points)



