Practice problems: Solutions

1. Assume that we do the following operations in Matlab. Give an upper bound for the relative error of the computed
result.

(@) y = 1000.2 - 1000.1
g1 = f1(1000.2) , g = fI(1000.1) , §:=G1 — G » §:=fI(7) -
Let €5 = % etc. Then |€g1| § €M |6@2‘ S €M, |€g| \ylylyz | y1| —+ |y1‘y2y2| ‘eyz| < 200036]\/] 5
leg| < legl + enr < 20004ep; ~ 2 - 10712

(b) y = exp(.001) - 1
g1 = fI(001) , Go:=exp(fn), o= fl(G2) » =021, §:= fl(y)

leg, | < enmr 5 |eg,| < % leg, | < .001lenr , leg,| < leg,| +emr < 1.00lens , |eg| <
|6g| < |6Q‘ + e < 1002.5¢pr ~ 10713,

(c) How can we get a more accurate result for (b)?
Use the Taylor series for f(z) = e* — 1 about g = 0 : Eg., f(z) = g =0+ 2z + é—? + ”g—? + ﬁ—? + gg—? and
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2. Consider the matrix A= 2 1 4 |,
4 1 2

(a) Apply Gaussian elimination using the pivot candidate with the largest absolute value to find the matrices L, U
and the vector p .

1 0 O 4 1 2 3
L=|14 1 o |, u=[0 74 72 |.,p=]1
1/2 2/7 1 0 0 2 2
(b) Rearrange the rows of the matrix L to obtain L; with L;U = A .
1/4 1 0
Li=| 1/2 2/7 1
1 0 0
2
(c) Using L, U, p solve the linear system Az = 1
—1
-1 —4/7
Solve Ly=b:y=| 9/4 | ,solveUz=y: x= 3/7
6/7 3/7

(d) We want to solve Az = b . # < .01 and solve the linear
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system AT = b . What can you say about ] if HA 1H <257

By taking the maximum of ’bj - bj’ < .01]b;| we get Hbj - bH < .01|b||

Iz — 2l _ Al | A7 HE”;leOC <7-25-0.01=.175
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