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

Ply= )
Z Find the approximation for P(.1) = _ﬂ_

(3) Findfl) ze°' = | 10510 041D

4, How accurate is the approximation. l—ﬁ () - Pl (1)\ = ,10510418

5. What is the value of the next term of the polynomial at x =.1
negt \
= —_— .
term ™ %
I Give the first two terms of the servies for fix) = ¢* centered ar x = ()
I + x

2. Find the approximation for P(1) = | +.1 = b 4
Findfc) = [, 105 1704L%

4. How accurate is the approximation. l ,f_ L ]) - ?‘ {.h‘ L Db 5 i D‘HB

¥ Whar is the value of the next term of the polynomial at x =1
p =
n'c‘"‘- *:h“: I‘-} i -—----'l - .00%
2% 2
R Give the first !hrt,z terms of the series for [{x) = ¢ cenlered at x =0
[+ X+ 3 I}_

3 Find the approximation for P(.1) = ‘ 4.l 4‘.'.5 = |.105

(3) Findf.1) = LLOBVIDALD "
) l = .000\104
{3{0) = l 4. How accurate is the approximation. £ (- L) . P'l ( ) 0
5. What is the value of the next term of the polynomial at x =.1
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|F(x)-Px)| <R L.
Where

from the center

Where n is the order

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

Remember, whenever you
see this, |f(x)— P(x)|< R,
vou are finding ervor bound

whenever you see this,

|_f (x)— P{.\')l. Yyou are
Sfinding the actual error
between the function and

the approximation from the
pobmomial
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Actodl diflgience

Give the first 4 terms of the series for fix)=e* centered at x = 1)

‘+\7‘4":’.‘..L+-?\3 +J$..I:I
2 3l 4

Maxol the
next dcrjvaiivc r— )™ 2. Use Taylors Inequality to determine the error bound |f(.\‘) - P(.\'}| <R
on thegiven x P (-Q':ES‘ Build nex+ leem ot
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- Luilyy =eX 'm 4t
Where x-¢ is the distance | /. Find the 3 order pohmomial of the series for f{x)= ( ):, centered at
-x

x=1

3= flo)=

£l 2
Py
£3(0y= a4
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L) = 2009
Actoal Diffesenc®

error bouad
2. Find the Lagrange error boung M'-d" or the series between
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4) Write the 2nd order Taylor Polynomial for f(x) = cosx at x = %

Then use Taylors Inequality to determine the error bound at x = 42°

5) Write the 1st degree Taylor Polynomial for f(x) = arcsinx at x = 0.
Then use Taylors Inequality to determine the error bound at x = .2

£() = arcsiax L= 0 8
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9) Given thgt P,( x) = x\represents the first order polynomial fosinx )
im\idat x = (. Use the Lagrange Error Bound to find the error when
.\'| <.05

£ = 5nx
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14) Given that Pt(.r}z{.t'—l)—%(.t—lf +-_I;(.".'—]}J represents the third

order Taylor polynomial for In(x) centered at x = 1. Use the Lagrange
Error Bound to find the error when |x—1[<.1]
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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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