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Laplace Operator and Associated Legendre Polynomials

— From a Short Course on Spherical Harmonics —
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Abstract

The associated Legendre polynomials P, p(x) (0 < h < n) are defined in terms of derivatives
of Legendre polynomial P,(z) and shown to satisfy the general Legendre equation which
necessarily appears in constructing spherical harmonics by separation of variables. In this
short note, we try to propose a way to define the associated Legendre polynomials via the
Weyl basis of 0€(3) and angular momentum operator. By this way, showing P, »(x) satisfies
the general Legendre equation is straightforward and geometric.
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