
Math 128A: Worksheet #4

Name: Date: October 5, 2020

Fall 2020

Problem 1. 1. Use the Hermite theorem or divided di↵erences to construct an approximating polynomial
for the following data:

x f(x) f 0(x)
0 1 0
0.5 0.8 -0.64

2. This data was taken from the function f(x) = (1 + x2)�1. Use the interpolating polynomials to
approximate f(0.25). Give the actual error and the error bound on this approximation.

1

Xo

X )

Zi fczo) 8Gt. T.ffti.az ; - i. Zi] ffto.Z.itz.EC]

t.azo-xo.CI#::::i::s/o::/o:.-E-o.f::÷÷÷÷.is/-o.::o#o.u2-z=x,=O.S-0.64
.

Then
, Hsb) - It OG - o) - 0.86-0740.644-014×-0.51=1 -0.8×30.64×4×-0.57 .

2
. FLO.25)xHzGQ2S) -I- 0.810.2512+0.646.2554025-0.57=-0.940

Egon: I ftp.zsl-tlzlo.257/=I#E - 0.941--10.94117642-0.941=0.001176470

Erd: FLA -- Han"GAt8"f}?nc× .us?..cx-xnS2,egGEaibI--C90.5T
X

Isao.es - a.ask H÷÷dco.is . cats -o.EE see. #
fYx7={¥z - 2x

18491=1-9%4-+24.pt#Is/ =E¥*

9 s"H=9¥¥-¥⇒.
aseem 4E7÷.lt/E#ItPEsII :

to getbetter shut tE¥s
bound -

s 28849+2.4-+384191=120 9 tI7
used Mathematica

.

180.25) - H, Is k¥0.2512 (0.25-0.512-0.01953
9
Zox larger than actual

error.

Too crude.



Problem 2. 1. Construct the natural cubic spline for the following data (by hand and using Matlab):

x f(x)
0 3
1 0
2 3

2. This data was taken from the function f(x) = 3(x� 1)2. Use the cubic splines to approximate f(0.5)
and f 0(0.5), and calculate the actual error.

3. This data also matches the function g(x) = 3x4�5x3�3x2+2x+3. Use the cubic splines to approximate
g(0.5) and g0(0.5), and calculate the actual error.
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The cubic sphene is much worse at approximating g than f. This shows
how cubic splines can fail at predicting the function , especially of the points
are spaced far away.



Problem 3 (4.1, #28). Derive a method for approximating f 000(x0) whose error term is of order h2 by
expanding the function f in a fourth Taylor polynomial about x0 and evaluating at x0 ± h and x0 ± 2h.
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Problem 4 (4.2, #1a). Apply Richardson’s Extrapolation on the centered-di↵erence formula:
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1
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to determine N3(h), an approximation to f 0(x0), for the following function and stepsize:

f(x) = ln(x), x0 = 1.0, h = 0.4.
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