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Example : =]
‘Maclaurin series expansion Q
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until the approx. error estimate |8a| falls below a prespecified error criterion & _
conforming to three significant figures:
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4.10 The following infinite series can be used to approxi- mate e*:
2 3 n
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@) Prove that this Maclaurin series expansion is a special case of the Taylor series
expansion (Eq. 4.13) withx; = Oand h = x.

(b) Use the Taylor series to estimatt gy =1 Iong = D25

Employ the zero-, first-, second-, and third-order versions and compute the ||
for each case.
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4.11 The Maclaurin series expansion for cos x is

Starting with the simplest version, cos x = 1, add terms one at a time to estimate cos(m/4).

After each new term is added, compute the true and approximate percent relative errors.

Use your pocket calculator or MATLAB to determine the true value.

Add terms the absolute value of the approximate error estimate falls below an error

criterion conforming to two significant figures.
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4.13 Use zero- through third-order Taylor series expansions to pl‘edic for
. p 3 - 9 g
f(x) =25x" —6x~+7x — 88
using a base point at x = 1. Compute the true percent relative error &; for each

approximation.
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4.9 (a) Evaluate the polynomial

y =x> —7x* + 8x —0.35

at x = 1.37. Use 3-digit arithmetic with chopping. Evaluate
the percent relative error.
(b) Repeat (a) but express y as

y=((x =7x +8)x —0.35

At
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Evaluate the error and compare with part (a).
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Example

Use Taylor Series to approximate f(x) = cos(x) at x. =rn/4 on the basis
of value of x,,, = /3

The correct value f(7/3)=0.5

Zero-order approximation is f( n/3) = f(n/4) = 0.707106781
& relative error

_0.5-0.707106781
t 0.5

First-order approximation is

100% = 41.4%

&

F(r/3)=cos(z/4)+ (-sin(4) (/3 - 7/4) = 0.521986659

g, =—441%
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on the basis of value of x,,,
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Example

Use Taylor Series to approximatef(x)=Cosx at x,=x/4

Cos x
-Sin x
-Cos x
Sin x
Cos x
-Sin x

-Cos x

=7/3

0.707106781
0.521986659
0.497754491

0.499869147
0.500007551

0.500000304

0.499999933

~41.4
4.4
0.449
0.0262
-0.00151
-0.0000608

0.00000244
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