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oABSTRACT o

The study of the spectral theory of compact operators is relatively simple in
comparing with such study of other operators. Especially , if the compact operators
are self -adjoint, their spectrum constitutes of the eigenvalues only . At the same
time the eigenfunctions , corresponding different eigenvalues are mutually
orthogonal . Hence , if the Hilbert space is infinite dimensional and separable , the
eigenfunctions form a basis . This properties are true if the operator is linear ,
compact and self —adjoint. By using the spectral theory for such operator one can
study the spectral theory for an important kind of operators , namely , the operators
with a pure point spectrum , because they have a compact inverse. Therefore, by
using the spectral theory of compact operators one can study the spectral theory of
the last operators, and then determine the domain ( of definition ) of the operator
through determining converging numerical series certain Fourier series with respect
to the eigenfunctions. As applications, we can solve operator equations containing
such operators. In concret, we studied differential Legendre operator, which has the
famous Legendre polynomials as eigenfunctions.
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adjoint operator.
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