Lecture (2)
=l Jalsilt Numerical Integration
1. Trapezoidal Approximations
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The Trapezoidal Rule

To approximate _}[ ': flx)dx, use

r= %(}‘u +2yn+2p+ 2y }‘ﬂ)-

The v’s are the values of f at the partition points
Xpy=ax—a+Axvx,=a+2Ax,...,x, = a+ (n— 1)Ax,x, = b,

where Ax = (b — a)/n.

EXAMPLE 1 Use the Trapezoidal Rule with n = 4 to estimate flzf dx. Compare the
estimate with the exact value.

Solution Partition [ 1, 2] into four subintervals of equal length (Figure 8.8). Then eval-

uate y = x° at each partition point (Table 8.2).
Using these y-values, n = 4, and Ax = (2 — 1)/4 = 1/4 in the Trapezoidal Rule,

we have

Ir= %(}b + 2y + 2n + 2y + }'4)
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2. Simpson’s Rule: Approximations Using Parabolas

Simpson’s Rule

To approximate j: filx) dx, use
§ = %{}’0 +dn +In A+ 4 Dy AN o).

The v's are the values of f at the partition points

p=ax=—a+ Ay, =a+2Ax,...,x,,=a+ (n—1)Ax,x, = b.

The number n is even, and Ax = (b — a)/n.
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EXAMPLE 2 Use Simpson’s Rule with n = 4 to approximate J{DE Sxt dx.

Solution Partition [0, 2] into four subintervals and evaluate y = 5x* at the partition
points (Table 8.3). Then apply Simpson’s Rule with n = 4 and Ax = 1/2:

§ = % (}’a +4y + Iy + 4y + }’4)
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Estimate the integral with n = 4 steps using Simpson’s Rule

3 j:ll (x2 + 1)dx 4. j:j(f — 1)dx
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23. Volume of water in a swimming pool A rectangular swim-
ming pool is 30 ft wide and 50 ft long. The accompanying table
shows the depth h(x) of the water at 5-ft intervals from one end of
the pool to the other. Estimate the volume of water in the pool
using the Trapezoidal Rule with 1 = 10 applied to the integral

50
V= / 30 - hix) dx.
0

Position (ft) Depth (ft) Position (ft) Depth (ft)
x hix) x hix)
0 6.0 30 115
5 82 35 119
10 9.1 40 123
15 9.9 45 12.7
20 10.5 50 13.0

25 11.0




