Quiz #4 (CSE 400.001)

Monday, October 25, 2004

1. (7 points) Use xp = 2.100 and x; = 2.009 in solving the following equation by Newton’s
method
z’ —32=0.

How many additional iterations are necessary to produce the solution to 20D accuracy?

Solution: y 1 3
S €T 20x 2
2f/()%f/( ) _ 2001 2 955

enitl = 0.9955¢2 ~ 0.9955%¢4 | ~ 0.99552" 12" < 5. 1072
-+ n 1 0

e
€1 —€p=(e1—s) — (g — 8) = —x1 + xp = 0.091
€1 ~ €y 4 0.091 ~ —0.9955¢2
0.9955¢2 + €9 4+ 0.091 =~ 0

€0 ~ —0.1012

n=1: 0.9955%-0.1012* ~1.034-107* > 5. 107!
0.9955" - 0.1012% ~ 1.066 - 1078 > 5-1072!
=3:  0.9955%.0.1012'6 ~ 1.132-1071¢ > 5. 107
n=4: 0.9955°".0.1012%2 <1073 < 5.1072!

Hence, n = 4 additional iterations are necessary.

2. (4 points) Interpolate

Jo=70)=0, fi=f(1) =12, fo=[f(2) =6, fs=F(3)=0

by the cubic spline satisfying kg = 3 and k3 = —6.

Solution:
k0+4k1+k2:3'(6):18 4k1 + ko = 15 . _
{k1+4k2+k3:3'(—12):—36 bi+dky — —30 0 M1=0 k2=-9
po(r) = —1623+242%2 +3x, for0<az <1
pi(z) = 9z —-12-21(z—1)2+6(x—1)+12, for1 <z <2
pa(r) = —3(x—-23+6(x—22-9>x-2)+6, for2<x<3

3. (4 points) Compute the following integral using the Gauss quadrature with n = 5.
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