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a. Project f(z) =¢" on [0,1] on V = span{vl( ), va(z), v3(z)}.
Projection fy = ajvi(x) + agva(x) + asvz(z) where @ = (a1, az,a3)” can be computed
from Ad = b, Where Aj;j = (vi,v;) and b; = (v;, f). The inner product is defined as
(vi, v;5) fo vi(z)v;(x)dw.
Take vi(z) =1 vg( ) =z,v3(z) = 22

1. Using Uz(a}> = gi-l you can show (Uiy'Uj) — fOl 2 I=2 .

2. Then, show
% ai e—1
1 a9 = 1
% as e—2

3. Solve the system, and then compute fy = a; + asx + azx?
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b. Analogous approach.
Now f(z) = (™) on [0,1] and vy (x) = 1, ve(x) = sin(rz), v3(z) = cos(nz).

1. Show (you can use Mathematica or other software package)

0 ai 1.97631
0 az | = | 1.42854
% as 0

2. Solve the system, and then compute fy = aj + agsin(wz) + a3 cos(mz)
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