7.7 Videos Guide

/.73
e The Midpoint Rule:

o f:f(x) dx = Ax[f(x7) + f(x%3) + --- f(x,)], where Ax = b_Taand X, = xi%”i, the

midpoint of [x;_1, x;]
K(b—a)3

anz where |f"'(x)| < K for x € [a, b]

o Erroris |Ey| <

7.7b
e The Trapezoid Rule:

o JIfQ) dx ~Z[f (o) + 2f (1) +2f () + ++ 2f (tney) + f ()], where

szbfaandxi =a+iAx

K(b-a)3
2n2 '’

o Erroris |Ep| < where |f"'(x)| < K for x € [a, b]

Exercises:
7.7¢C
e Use (a) the Trapezoidal Rule and (b) the Midpoint Rule to approximate the given integral with
the specified value of n. (Round your answers to six decimal places.)

f:\/;cosy dy, n=28

7.7d

e a) Estimate the errors for Ty, and M, for flz el/* dx.

b) How large do we have to choose n so that the approximations T,, and M,, to the integral in
part (a) are accurate to within 0.0001?

/.7e
e Simpson’s Rule:
o [ f(x)dx
= ZfCro) +4F(r) + 2 () + 4 (85) + -+ 2 (¥ 2) + 4f Cena) + F ()], where

. b—a .
niseven, Ax = — ,and x; = a + iAx

K(b-a)®
180:;4 , where |f®(x)| < K forx € [a, b]

o Erroris |Eg| <



