MATH 3511 — Numerical Analysis 2 Due March 22, 2012

Assignment 7

1. (20 points) Find the linear least squares polynomial approximation on the interval [—1,1] for the
following functions

(a) f(z) =e"
(b) f(2) = 735

2. (10 points) Show that if {¢g, ¢1,...,¢n} is an orthogonal set of functions on [a, b] with respect to the
weight function w, then {¢g, ¢1,...,d,} is a linearly independent set.

3. (20 points)
It is suspected that the data (¢;, f;), i = 1,...,m obeys a relationship

f(t) = Cleczt’

for some ¢y and ¢y, where

t /

0 3.8396
0.1034 | 4.1518
0.2069 | 4.1505
0.3103 | 4.5318
0.4138 | 4.4482
0.5172 | 4.7243
0.6207 | 4.8406
0.7241 | 4.8784
0.8276 | 4.9102
0.9310 | 5.2830
1.0345 | 5.3545
1.1379 | 5.6890
1.2414 | 5.8557
1.3448 | 6.1572
1.4483 | 6.2358
1.5517 | 6.3070
1.6552 | 6.6102
1.7586 | 6.6784
1.8621 | 6.9911
1.9655 | 7.2086
2.0690 | 7.4408
2.1724 | 7.6436
2.2759 | 8.0268
2.3793 | 7.9795
2.4828 | 8.4671
2.5862 | 8.7794
2.6897 | 9.0369
2.7931 | 9.3041
2.8966 | 9.5418
3.0000 | 9.9061

Rewrite the problem in the form Ax = b where A € R™*2 and b € R™ (Hint: use log function ).
Solve the problem in Matlab (you may just use the Matlab’s backslash command.) Plot on the same
screen the computed exponential function together with data points.




