Homework Set 10 (Lecture 33)

| Problem 3

Example 22. Find the best approximation of f(x)=x? on the interval [1, 4] using a function of

the form y=a /z.

Solution. Because we are working with functions on [1, 4], the dot product between two functions is
4
(@) o(@) = [ FOa0

The best approximation is the orthogonal projection of z2 onto span{+/z }, which is

4 4
2. /Edt t5/2dt
wm J
(\/_x—\/\/;)ﬁ = 4 VE = VT
’ /ﬁ-ﬁdt /tdt
1 1
[—1 t7/2r 2 ,7/2 2 254
772 =4 —= — 508
= / VE=T0 17'\/52%'\/5:?.5 v
1 g 1 el
5t2:| 2 2 2
1

Armin Straub
straub@southalabama.edu

15



