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7.7 | Approximate Integration

B The Midpoint and Trapezoidal Rules

In Section 5.2 we considered the case where x;° in the Riemann sum is chosen to be the
midpoint X; of the subinterval [x;—1, x;]. Figure 2 shows the midpoint approximation M,
for the area in Figure 1. It appears that M, is a better approximation than either L, or R,.

Midpoint Rule

|7 () dx = M, = AX[F(E) + f(@) + - + f(E)]

b—a
where Ax =
n
and X; = 2(xi-1 + x;) = midpoint of [x;—, x;]
YA -

X

N
|

FIGURE 2
Midpoint approximation



Another approximation, called the Trapezoidal Rule,

Trapezoidal Rule

b A
[1700 dx = T, = SELF00) + 200) + 2f () + -+ 2f(v0) + ()]

where Ax = (b — a)/nand x; = a + i Ax.

Y 2 & ZFU(‘D)
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FIGURE 3

Trapezoidal approximation
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EXAMPLE 1 Use (a) the Trapezoidal Rule and (b) the Midpoint Rule with n = 5 to
. . r2 Ae—
approximate the integral | (1/x) dx.
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Simpson

Thomas Simpson was a weaver who
taught himself mathematics an:

on to become one of the

B Simpson’s Rule

Simpson’s Rule

b A &./ .
[ 70 dx = 5, = S [fGr) +4F(x1) + 2f(x2) + 4 () + -+

+ 2f(x4-2) + 4f(x,-1) + f(x,)]
where n is even and Ax = (b — a)/n. D_
£45)

£
EXAMPLE 4 Use Simpson’s Rule with n = 10 to approximate |; (1/x) dx.
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