
CHAPTER 2. TECHNIQUES OF INTEGRATION 2.5. NUMERICAL INTEGRATION

Solution: Assuming the given data points are on a continuous curve y = f (x), we will approximate
the area under the curve using the trapezoidal rule. �e given data points determine eight subintervals.

As a result, n = 8, h = ∆x = b−a
n = 4−2

8
= 0.25, and the trapezoid rule, Equation (1), gives

∫ 4
2

f (x)dx ≈
1

2
h ( f (x0) + 2 f (x1) + 2 f (x2) + ... + 2 f (x8) + f (x9))

=
.25

2
(4.16 + 2(3.78) + 2(3.27) + 2(3.56) + 2(3.98) + 2(4.25) + 2(4.67) + 2(5.48) + 7.53)

= 0.125 (4.16 + 7.56 + 6.54 + 7.12 + 7.96 + 8.5 + 9.34 + 10.96 + 7.53)

= 0.125(69.67)

≈ 8.709

Later in this chapter we will apply a di�erent technique to this same data set and compare the

two results.

In some cases it is prudent to know the accuracy of our approximation. �ere is a way to estimate

the error associated with the use of the trapezoidal rule, the proof of which is beyond the scope of

this course and o�en proved in an advanced calculus course. We will, however, investigate this in the

next section and use the following notation for the error:

ET = ∫ b

a
f (x)dx −

1

2
h ( f (x0) + 2 f (x1) + . . . + 2 f (xn−1) + f (xn))

2.5.2 Error Estimate for Trapezoidal Rule

�eorem 1. If K is a positive real number such that ∣ f ′′(x)∣ ≤ K for all x in [a, b], then an

upper bound for the absolute value of the error, ET , in approximating ∫ b

a
f (x)dx using n

trapezoids is

∣ET ∣ ≤
K(b − a)3

12n2
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