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Section 6.5 Homework: 1,4,7,9.10a,19ab

Trapezoidal Rule
)

What you’ll learn about

—_% a (bu +b&>

= Trapezoidal Approximations
= Qther Algorithms S\'m{)gﬁv{s L0,
= Error Analysis

... and why

Some definite integrals are best found by
numerical approximations, and rectangles are not
always the most efficient figures to use.
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Trapezoidal Approximations

0
e

[ f)ds ~ h-@h-

= h(&_i_yl +y2 +"'+yn—l +y_n
2 ;2
h
=5(y0+2y1 +2y, 442y, +yﬂ)’

wherey, = f(a), y,=/(x), s Y, =F(x,.), ¥, = f(b).
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The Trapezoidal Rule A

To approximate I:J f(x)dx, use g ‘F(Y) d)(

h N=
T=—(y0+2y1+2y2 +...+2yn_]+yn)?\ = 1D "hfo..?

where [a, b] 1s partltloned into n subintervals of equal length

h=(b— a)/n h= 10-5_56_1
~ LRAM +RRAM ) \l) p)

Equwalentlst = ; 5 ,

where LRAM, and RRAM  are the Rienamm sums using the left

and right endpoints, respectively, for f* for the partition.
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1. The function f is continuous on the closed interval [1,7] and has

values that are givew/below; 7\
x 1 4 6 7
fx) 10 30 40 20

Using the subintervals [1,4], [4,6], and [6,7], what is the trapezoidal

apperFn{atlon of I f (xj_dm“
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EXAMPLE 2 Averaging Temperatures

An observer measures the outside temperature every hour from noon until midnight,
recording the temperatures in the following table.

O XN \ [
Time| N 1 2 3 4 5 6 7 8 9 10 11 M
Temp| 63 65 66 68 70 69 68 68 65 64 62 58 55

.
o- &

What was thq ayerageftemperature for the 12-hour period? l‘\ =1

——

= @3 -La(tps) (w6 "&M)*;\(W
2A64) * A La (6%)*+a(65) T
a(A)+a(63) 3 (59) 455
5 (1504)
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EXAMPLE 1 Applying t zoidal Ru
Use the Trapezoidal Rule witR n = 4 t estimal@ dx. Compare the estimate
with the value of NINT (xz, x, 1, and with th act value.
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: : &
Simpson’s Rule

b
To approximate I f(x)dx, use

h
S = g(y0 +4y, +2y, +4y, . 42y, , + 4V, + V)5

where [a, b] 1s partitioned into an even number 7 subintervals
of equal length 2 =(b—a)/n.
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EXAMPLE 3 Applying Simpson’s Rule

Use Simpson’s Rule with » = 4 to approximate 1625.1:4 dx.

TABLE 6.5

B oW = = D=
Ln
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