
[image: image1.jpg]3. The differential equation (Legendre equation) for the angular dependence of Laplace's equation is given as:
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where x = cos 8 , in the interval (0=0 < m). Using the differential equation, show that
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a) f P, (x)dx = 0; and b) the Legendre Polynomials are orthogonal in the interval (-1,1) for n=m
-1

ie. f Py PL(x)dx =0 [Sturm-Liouville system of equations] =
-1
[ Hint: prove first that for any functions f(x), &() , whose derivatives are f\(x), g'(x), we can interchange:

.r [(l—xz) f®I'g(x)dx = f [(l-xz) g@I' f(x)dx, thenlet f, g bePp, Py, etc]
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