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HOMEWORK #2

Due: February 8 (Thursday) by midnight
Instructions:

e The assignment consistswio questions, worth 4 points each.

e Submit your assignmemtectronically (via Email) to the address
math4q03@math.mcmaster.ca ; hardcopy submissions will not be accepted.

e Itis obligatory to use the MATLAB template file available at
http://www.math.mcmaster.ca/"bprotas/MATH4Q03/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. You are given five algebraic systemig; = y1, AX2 = Yo, AX3 =Y3, AXq = Y4, andAXxs = ys,
with the same matrix

6 1 0 3
58 40

A=lo 5 71 @
01 2 4

and different right—hand side (RHS) vectors, suchyhat [4 1 9 27 and the remaining RHS

vectors are defied dgo)k = ([y1)k)?, [yalk = ([Yalk)3, [Yalk = ([yalk) " andyslk = ([ya]x) 2,
wherek=1,...,4.

(a) using MATLAB functionlu perform LU decomposition of the matrik; print out the
resulting matriced. andU (note that, due to the specific structure of the ma#rjxhe
matrix IL returned byiu should indeed be lower triangular, rather than “psychalatly
lower triangular” as mentioned thelp lu ),

(b) Write your own two functiongbck andUbck that solve an algebraic system with, re-
spectively, lower and upper triangular matrix using badistitution; use these functions
to solve the above five system in two steps, i.e., first stlxe=y; and thenUx; = z,
i=1,...,5 (do not use the operator™),

(c) printoutin a single row the first elements of the five sioiog vectorss, . .., Xs.
(4 points)

2. Your are given the functiof(x) = xcogx?) in the intervalQ = [—1t, 10 which is discretized
using a uniformly distributed grid witlN + 1 grid points (take = —Ttandxy = ).

(a) consider the Vandermonde approach to interpolationdetelrmine the value dfl for
which the condition numbe¢ (obtained using MATLAB functioreond ) of the interpo-
lation matrix exceeds the threshdid= 10°; write out this value oN,

(b) calculate the Lagrange interpolating polynomials ia tiase wheiN = 4 and plot them
using different colors and the step stze- ;1 — X = S—T{),
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(c) using two separate figures plot the functibfx) in the intervalQ together with the
interpolating polynomials constructed using the Lagrapglgnomials withN = 4 and
N = 16; use the samieas before,

(d) using the Lagrange interpolating polynomials conged@bove determine and print out
the interpolation error at=0.01 and withN = 2,4, ... 10; repeat this using the function
g(x) = |f(x)|; why do the errors decrease within one case, but not in the other?

(4 points)



