
Math 142 – Homework Project 3 - Due Monday, 2/23

Assignment: Compare 3 different methods for doing approximation integration by applying
the different rules to the following 3 problems:

1.
∫ 10
0 (x2 + 1)2 dx, Exact Value = 62030/3

2.
∫ 4
2

1
x
ex dx, (Use exp(x) for ex), Exact Value = 14.67664011405

3.
∫ 1
0 cos(x2) dx, Exact Value = 0.90452437900

You should apply the rules until you have at least 6 correct digits in the answer.
You should create a summary table for each problem showing how many subintervals

you used and the results for each method. Turn in this summary and the listings of the
program(s) you used.

Details: Homework Project #1 used the Left-Hand rule and #2 used the Midpoint rule, so
you only need to add either the Trapezoid rule or Simpson’s rule to get your three methods.
You’ll need to change the first two programs slightly and write a new program for Trapezoid
or Simpson’s.

Basic Changes: We don’t have antiderivatives for these problems, so we can’t compute
the exact value. I’ve given you the exact value for each problem. You should replace the
line exactval = cf1(b) - cf1(a); with exactval = and fill in the exact value for the
problem you are doing. You may also want to change it so that it automatically does 10 or
more approximations (rather than typing 0 10 times); see HW Project #2 for information
on what to change.

For each problem, you’ll also need to change the integrand in the file f1.m.

Trapezoid Changes: Start with HW Project #1 code. For each subinterval we need the value
of the function at both endpoints. We can do that inefficiently by replacing the line sk = sk

+ f1(xi); with sk = sk + (f1(xi) + f1(xi+h))/2; We’ll discuss more efficient versions
in class.

Simpson Changes: Start with HW Project #1 code. Since we need three values, we’ll use 2
subintervals at a time. The inefficient way to do this is to replace the line for i = 1:m with
for i = 1:(m/2), the line xi = xi + h; with xi = xi + 2*h; and sk = sk*h with sk =

sk*2*h;. Then we need to use three values to approximate the area of the rectangle, so we
replace sk = sk + f1(xi); with sk = sk + (f1(xi) + 4*f1(xi+h) + f1(xi+2*h))/6;

Again we’ll discuss more efficient ways to do this in class.


