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Homework 2

Due:Fri 02-29-2008

(1). Find the least squares approximation to f(x) = |x − 2| on [0, 4]
with polynomials of degree ≤ 2. Note the difference with the best
approximation in L∞ norm.

(2). Give a thorough analysis of trapezoidal rule using the Peano
kernel theorem. More specifically, there are two seperate Peano kernel
representations for the error in the trapezoidal rule depending on the
degree of smoothness we assume of f . Give both in the case of the
simple rule on the interval [–1,1]. Give explicit expressions for both
kernels and plot them using Matlab, (indicate the scale on the y axis).
Apply this to analyze the error for the composite trapezoidal rule on
an arbitrary interval [a, b] using n subintervals for f ∈ C1([a, b]) and
f ∈ C2([a, b]).

(3). Consider the function f
α
(x) = xα on (0,1). For α > −1 this

funciton is integrable. Using the computer to investigate the rate of
convergence of the composite midpoint rule with equal subintervals
for computing

∫
1

0
f

α
for various values of α. Let r

α
denote the rare

of convergence, i.e., the largest real number so that the error can be
bounded by Chrα for some constant C independent of h. Based on
your experiments conjecture an expression for r

α
in terms of α valid

for all α > −1. State your result precisely. If you can, try to prove
that it is indeed true.

(4). Find the simple quadrature rule of highest degree of precision for

estimating
∫

1

−1
f(x) dx in terms of the value of f at −1

2
, 0, and 1

2
. Give

a complete convergence analysis for the corresponding composite quad-
rature rule using an arbitrary subdivision of the interval of integration
into subintervals.

(5). Find the 1- and 2-point Gaussian quadrature rules for the weight
function log(1/x) on [0,1].


