2. a. {(f,g+h)=(f.9) + {f,h) =0+8=38

b |lg+ A = \/(g+h,g+h)= V{(9:9) +2(g. by + (A, By = T+ 6+ 50 = /57

25.

26.

d. From part ¢ we know that 1 5 [, g are orthonormal, so we apply Algorithm 5.2.1 to obtain the third

c. Since (f,g) = 0,]lg]l = 1, and ||f|| = 2, we know that —'g,g is an orthonormal basis of span (f, g).

Now proigh = (£,0) L+ tg,lg = 2(5,m)f + (o = 27 +36.

polynomial in an orthonormal basis of span(f, g, h):

h — projgh h— 2f 39 h-2f-3g ——f—§‘+lh

Ih~projeh] ~ Th—2f=3¢] ~ 5 5775975
. 2 3

Orthonormal basis: Ef,g, _Ef 59 + 5h

Using the inner product defmed in Example 2, we find that

2
& = V(&7 = \/1 +o 4+ - + s i +oe= -1;— \/_ (see the text right after Fact 5.5.6).
a0 = — ) fit)ydt=0
' Vor ). =
1 0 2 T
by = ;r—/ f(t)sin(kt) dt = - {—/ sin(kt) dt+/ sm(kt)dt} = -7;/ sin(kt) dt
2 . 04 ‘if k is even
= TEr I = (i k s odd

Ry

1 T
= / f(t) cos(kt) dt = 0, since the integrand is odd.

.




A8 = Fot) =~ sin(e)

4 . 4 4 .
F5(t) = fo(t) = - sin(t) + 3 sin(3t) + o sin(5t)




