CALCULUS: 6raphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy

Chapter 9: Error and Series 9.3:
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What you'll Learn About
How to find the error of a series that does not alternate

Lagrange Error Bound/Taylors Inequality/Remainder Estimation Theorem

1. Give the first term of the series for f(x) = e* centered at x =0
= Find the approximation for P(.1) = \

3. Findfl) =e' = 1101570419
\ %, [05170119

[
4. How accurate is the approximation. ) Al l

5. What is the value of the next term of the polynomial at x =.1

L Give the first two terms of the series for f(x) = ¢* centered at x = ()

2 Find the approximation for P(.1)

A Find f(.1)

{e"- &(ﬂ{'— 003008

4. How accurate is the approximation.

& What is the value of the next term of the polynomial at y=

1. Give the first three terms of the series for f{ix) = ¢* centered at x =0

2. Find the approximation for P(.1)

3. Find fi.1) '8
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4, How accurate is the approximation. I e Pgt“) ’ D

What is the value of the next term of the polynomial at x =.1
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D U Tefms e c(ealeced at x=0

Where x-c 15 the distance
from the center

Where n is the order

We must build the next term
4 little bit bigger to have a
good boundary for the error.

Remember, whenever you
see this, [f(x)—P(x)|<R,

vou are finding error bound

whenever you see this,
L f(x)— P(x]| , You are

Sfinding the actual error
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|f(x)-P(x)|< R <. 3%
Where 2, Use Tavlors Inequality to determine the error bound Lf'{.r)-— P{.‘r)| <R fiom
R= -ﬁ(\c')Z-d'i x=0 xs.! \ o Oéx‘:y
Masof the ) >e. Y M 1Y ol
nextderivative ) D) ze yl l 2 Q= C. ('1)
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& Find the 3" order polynomial of the series for f(x)=

L= (l*?':)’z

£~ +2(1~x§h3
(D= +¢Ct-x)_q
()= ﬁl‘l(l-ﬂ'S

— centered at
(1—x)

£ o)==
£y 2
et

£ (o)=24
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2 Find the Lagrange error bound |_f (x)—- P(_'r)| < R for the series between
0<x<2 Buvild Formula
YA y 3
£ald=" o(i-x) Xep X2 d
f40)y”
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between the function and ' 20 x"‘f
the approximation from the —
polynomial LI |
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4) Write the 2nd order Taylor Polynomial E‘ur@= CosX at X j)

Then use Taylors Inequality to determine the error bound at x = 42°
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5) Write the Ist degree Taylor Polynomial for {{x) = arcsinx at x = 0.
Then use Taylors Inequality to determine the error bound at x = .2 \
3

£ (x) = aresinx £()=0 X
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Summary of Error Bound
For an Alternating Series — Use the next term

For a series that is Not Alternating

1. Write down the formula for the next derivative.

2. Find the value of the next derivative at the ends of the interval and the
center.

3. Whichever value is bigger is the value you use to build your error
bound term
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