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15. TAYLOR REMAINDER (2/11/2021)

Goals.

(1) Review Taylor expansion

(2) Lagrange remainder for linear approximation
(3) Lagrange remainder: general case
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Math 100 — WORKSHEET 15
TAYLOR REMAINDER ESTIMATES

1. REVIEW: TAYLOR EXPANSION

(1) Estimate (4.1)%2 using a linear and a quadratic ap-
proximation.
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(2) The third-order expansion of h(z) about x = 2 is
3+3(x —2) +2(x — 2)°. What are A/(2) and h"(2)?
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2. ERROR ESTIMATE 1

Let Ri(x) = f(x)—Ti(x) be the remainder. Then there
1s ¢ between a and x such that
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We found (4.1)32 =~ 4.3 to first order.

(4) Estimate the error in the linear approx1mat1ons to

(4.1)3/2. "
Ri@) =14 4< (41-97
a‘lT ﬂg(c) (xfaf (oks Lok 7wra’n;c
e volue o (21)" m?&,m’w
W non opyrox ’YQ ,’/2 .
formsley (o ) 249 = ﬁoo for o

4 <C < &)

Colh Mﬂm«m CMWBZH R o, tod: 3 2 C~/1>@
¥ ’4) >’X3 ( 1.3 ™ om uno(wthmd*e)'
2

-./Z 3 ’ (
2 ==
also w) % I it o, Ct¢a =

o (@) L-yg < =

t ’%,’Ldav) < B3> 3//6oo



‘z_ﬂ&fﬁ@ Ervor H)UQM appyox
(bob Wke ‘|‘)/\o q\mdwhb Mo, Q(Q[_" with f
vio. Pt £

D ap e behuas, Q" B e bounds on
P90%) 5 ® inf on £

@g/fv L) - (043 (1%3) e thn On b«;(;!):f(%)

i) Uneor agprxe $'00- T55 gf? o

JORCIELY F'@m 2(3)20+0(})-0

: | \4c? 2
() o ¥B-0+R (5)-L£ (= i%)@‘ -0) :
- g"(y),”2/"*2)-(‘2*)(‘2"’ 0 4232 i

(0

(2)

[1-%9) 2 I TS R R
My =.-L. 1*C ——
R =g (l=c?) ,
mfﬁi (.:t’;—i)l s (hoveasiny wilh ¢ , % ( °<C<§)
J= \ro” < L__}CL | + {)3-)1 19/9
& 7y cl)‘< ) Ry x
- (1-14)) /9)
!
4 f(9)<-5

10/9 \o _ S
F(%) > ")_{' /g2~ T /32.



3. HIGHER ORDER ERROR ESTIMATES

Let Ry(z) = f(x)—T,(x) be the remainder. Then there
15 ¢ between a and z such that

f(“ﬂ)(c)
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() (n+1)!
We found (4.1)%/2? ~ @.301875 to second order.

(6) Estimate the magnitude of the error in the quadratic
approxunatlon to (4 1)3/2 '/
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