
Math 1a 2013 Homework Assignment 6 due November 18,2013

1.(10 points) Let f be a function on [a, b] with the property that there are a finite
number of points

a = x0 < x1 < x2 . . . < xj . . . < xn = b,

so that
f(x) = cj ,

with cj a real constant, whenever xj−1 < x < xj . Calculate explicitly with proof the upper
and lower integrals for f in terms of the xj ’s and cj ’s. Conclude that f is integrable.

2.(10 points) Let f be a function which is differentiable at each point of an open
interval I (that is an interval of the form (a, b) ) with the property that the derivative of
f is zero at each point of I. Show that f is constant on I.

3.(10 points) In the notes for Lecture 17, we show that the approximation to an integral

produced by Simpson’s rule which we denote J3 differs from the integral
∫ b

a
f(x)dx, where

f can be assumed C∞([a, b]), as O( 1
n3 ) where n is the number of subintervals into which

the interval [a, b] is divided. Show that the the better estimate that the error is O( 1
n4 ) also

holds.

4.(10 points) Use the version of Taylor’s theorem with remainder obtained in Lecture

18 to obtain explicit error estimates for |J2 −
∫ b

a
f(x)dx| and |J3 −

∫ b

a
f(x)dx| in terms of

a, b,M where M is a number which bounds the absolute values of the first,second, third,
and fourth derivatives of f on [a, b].

5.(10 points) Devise a method of numerical integration which works for functions which
are at least 6 times continuously differentiable on the interval [a, b] and which obtains an
estimate on the error of strength O( 1

n6 ) where n is the number of positions at which one
must sample the function being integrated.
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