Answers to lecture problems — lectures 20

Lecture 20
Slide 1
Write x*+2x in terms of Legendre polynomials by using their orthonormality.

Use:

P, =x.

P, =1(5x° - 3x).

Write f(x) = x* + 2x =aP, + bP,.

We have:

1 2 2
P.(x)f(x)dx = a=—a.
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But also:

1 1 1 1 X 2x3 ] 26
LPl(x)f(x) dx = fo (x)dx = J._lx(x3 +2x)dx = I_l(x4 +2x%)dx = 2[€+—] =—
0
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Hence:
2 26 13
—a=—=a=—.
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1 2 2

P.(xX)f (x)dx = b==b.
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But also:

1 1 1 1
Lpg(x)f (x)dx = fo(x) dx = L%(5x3 —3x)(x® +2x) dx = L%(SXB +7x* —6x%) dx
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