§ Eigenvalues of Laplace-Beltrami operator on S°
Using spherical coordinates (€, ¢) * the Laplace-Beltrami operator on S° is :
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521 associated Legendre equation *
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3. Legendre polynomial -
The Legendre polynomials satisfy the Legendre differential equation:
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where 72 is a non-negative integer (the polynomial degree).

2. Orthogonality:
They are orthogonal on the interval [—1, 1] with respect to the weight function w(z) = 1:
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For m = n, the integral evaluates to

3. Rodrigues' Formula:

The n-th Legendre polynomial can be generated using:
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5. Generating Function:

The polynomials can be derived from the generating function:
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First few Legendre polynomials *
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