
Lecture 20: Simpson’s Method for Approximating Inte-

grals (03/04/2026)

The trapezoid rule approximates the function using a straight line. Simpson’s method im-

proves this by approximating the function with a quadratic polynomial. Instead of connecting

points with straight lines, Simpson’s rule fits a parabola through the points.

0.14 Three Point Approximation

Using points

(x0, f(x0)), (x1, f(x1)), (x2, f(x2))

we approximate∫ x2

x0
f(x) dx with

h

3
[f(x0) + 4f(x1) + f(x2)]

If n is even and h = b−a
n
, then

∫ b

a

f(x) dx ≈ h

3
[f(x0) + 4f(x1) + 2f(x2) + 4f(x3) + · · ·+ 2f(xn−2) + 4f(xn−1) + f(xn)]

Simpson Rule is:

Sn =
h

3

[
f(x0) + 4

∑
odd

f(xk) + 2
∑
even

f(xk) + f(xn)

]

0.15 Error Order

Simpson’s rule has error |I − Sn| = O(h4) which is much more accurate than the trapezoid

rule.
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