Lesson 38

How can we approximate the definite integral using P degree

polynomials (Simpson's Rule)?

Quick Check

i} Determine whether the statement is TRUE or FALSE. Explain your answer.

If f(x) is concave down on the interval (a, b), then the trapezoidal approximation T,
. b
underestimates [’ f(z) dz.

b2—a2
2

b
(2] Prove/ xdr =
a
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Simpson's Rule
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Simpson's Rule Intuition

/ jzp(:c) iz~ | () da

Leta = g and b = x5

b b
/p(m)da::/ Az? + Bz + Cdz
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Simpson's Rule

Let f be continuous on [a, b] and let n be an even integer. Simpson’s Rule for
approximating [? f(x) dx is

f f(x)dxzb;Ia[f(xO) +4f(x1) +2f(x2) +4f(x3) + ..

+ 4 f(n-1) + fx)].

Moreover, as n — oo, the right-hand side approaches [? f(x) dx.

Observe the function coefficients have a patternl 4 2 4 2 4...4 2 4 1
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Practice

Use the Trapezoidal Rule and the Simpson's Rule to approximate each definitte integral
using 1 subintervals.

T 8
ﬂ/ sin(z)dx, n=4 B/ Yrdr, n=38
0 0

3 4
B/ idm, n — 4 B/(4—x2)da}, n =206
2 72 1
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