Alternating Series Estimation Theorem

If the alternating series Z:(—l)"i1 b, (where b, >0) satisfies:
n=1 %Me\&-
et
s -\—of @n=]
c=S,+8&q
—s45 ~59

i) limb, =0

n—oo

i) {b,} is a decreasing sequence

then ‘Rn‘:‘s—sn‘sbw @~ = S-S

oo\ = \s-Sqlbs

. . . ) ) A
The size of the error is at most the size of the first omitted term.
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The error committed in using the 9th partial sum to approximate the total sum is R,

The size of this error is at most the size of the first omitted term.

R|=[s—s|sb = Loyt

100 100

s 6 The actual sum is between
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The sign of the error is the sign of the first omitted term.
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Taylor Series Estimation Theorem

Taylor’s Formula
If f has derivatives of all orders in an open interval [ containing a, then for each
positive integer # and for each x in [,
f"( ) 5
flx) = fla) + flla)x —a) + —7—(x —a) +
fJ.'I(a)
+ J}’T{.\‘ —a)" + Rylx), (1)
where
R(x) = .f‘(.':+|:'{(_.} - o . X ix
Wx) = ) (x a) or some ¢ between ¢ and x. (2)

If Ry(x) — 0 as n — 00 for all xe I, we say that the Taylor series generated by f
at x = a converges to f on [, and we write

(k)
flx) = 2 f [ —

4/25/2014



I
"3 % < m
four ?’L @ Swma ”0/ M
QAer ™~ ‘I"\V\ [ ¥

The Remainder Estimati : I there 15 a positive
constant M such that for all + between x and a. inclusive, then
the remainder term R;{x]) in Tavlor’s Theorem satisfies the inequality &‘ﬂ'
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If this inequality holds for every n and the other conditions of Tavlor’s Theorem
are satisfied by f, then the series converges to f(x). [ RSYA
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Consider the polynomial 1 + o + 17‘ + é

—2 < o < 2. What is the best bound on the error for this estimate that is given by Taylor’s
inequality?

(a) 1/24  (b)e/12  (c) 2¢2/3  (d) €3/4  (e) 3¢*/2  (f) ¢°

as an approximation to ¢” on the interval
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M is the upper bound on the 4th derivative of f (x) choosing an x in /
|9 (c)|sM cin (-2,2)

Y (c)=e¢° choose ¢ to make this as big as possible=>c=2 and M = e’
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choose x to make |x|" as big as possible = x=2 or —2
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