
Math 142 – Homework Project 2 - Due Thur., 2/5

Assignment: Perform a complete analysis of the problem of finding the area of the region
below the curve y = f(x) and above the curve y = g(x), where

f(x) = 2x + 1 and g(x) = x2 + x + 1.

You should turn in a 1-2 page summary (format as in the attached example) and copies of
your MATLAB programs.

Details: There are four elements to the analysis: (1) graph with computation of approximate
area using at least 4 rectangles and the midpoint rule, (2) relating area to a limit to an integral
to a value via the relevant definitions and theorems, (3) actual evaluation of the area using
an antiderivative and (4) evaluation of the area using the MATLAB program to produce a
sequence of approximate areas.

Program Issues: We will use the same basic MATLAB program as in HW Project 1 (you
can download the description from the class webpage), except for a few small changes:

1. In the two function files f1.m and cf1.m you will need to change them to the integrand
for this problem and a corresponding antiderivative, respectively. The results of your
program should confirm that you got the antiderivative correct.

2. In the main program fint1d.m we are going to change from the left-hand rule to the
midpoint rule. To do this change the line

xi = a;

to
xi = a + h/2;

This change will move the first point to the midpoint of the first interval and then as
you increase this value by h (= ∆x), you’ll move to the next midpoint, etc.

3. (Optional) Since we know we want to run this for k = 1 to k = 12 or higher, you can
replace the while loop (while (n==0)) with a for loop (for k = 1:12). You’d then
take out the lines asking for the user to input 0 and the line increasing k: k = k + 1;.

4. (Optional) The program saves the values of − log(h) and − log(r) where r is the relative
error, so you can plot them to see how the information log(r) increases as log(h)
increases. To do this, after you run your program, type

plot(logh,loge)

You can print this plot and include it in your analysis. As a comparison, you could
use the original program (left-hand rule) and compare the results.


