§ Let (M;,9,) and (M,,9,) be two closed Riemannian manifolds °
Find the spectrum and eigenvectors of the product (M; xM,,d,xd,)

Spec(Ag,xg,) = {A + | A € Spec(Ay,), 1 € Spec(Ay,)}-

For each eigenvalue v =A4+ 1 inthe spectrum °

The eigenvectors (eigenfunctions) of Ay, 4, are all functions of the form ¢ ® ¥, where:

* ¢isan eigenfunction of A, on M; with eigenvalue J,
» 7 is an eigenfunction of A/, on M, with eigenvalue g,

e andv = A+ L.

Each such product function ¢ ® ¥ satisfies:

Ay g (@@ V) = (A + p) (9@ Y).

The multiplicity of an eigenvalue v in the product spectrum is the sum of the products of the

multiplicities from each manifold:

mult(v) = Z mult(A) - mult(u),

A
At p=v

where mult() is the multiplicity of A in Spec(A,, ), and mult () is the multiplicity of g in
Spec(Ay,).



