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Study on spectral representation and eigen-
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Abstract: The spectral representation and expansion based on eigen-operators were deeply studied. The relations be-
tween Green’s function of characteristic differential equation and Hermitian differential and integral operators were given.
The inverse relations between Hermitian differential operator and Hermitian integral operator were also studied. The
spectral representation of Hermitian differential operators was given. It was also shown that the S-L eigen-equation can-
not be used to realize the spectral representations of infinite dimensions in a finite interval. The method is much simpler
and clearer than that of Neumann, and has advantages. The eigen-expansion (eigen-decomposition) of the Hermitian
integral operator was given, which has the advantages of theoretical generality and comprehensiveness. The incorrect
discussion in Wang et al®! was correct that it is used to study the representation of characteristic spectrum. The physical
and geometric meanings of naming for the long spherical wave function in optimal eigen-expansion were given.
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