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Under boundary conditions, the equation has a countable set of solutions.
We can usually classify them by natural numbers: n.
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We can denote the operation on the function f(x) as an operator A.
A= [peoo] + @
= dx \PY ] T

The equation can be written as:
A-f(x)=2-f(x)

This will be called Sturm-Liouville or Eigenfunction Equation of Operator.
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Under boundary conditions, the equation has a countable set of solutions.
We can usually classify them by natural numbers: n.

The eigenfunctions are u,, and their corresponding eigenvalues are A,,.
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All n eigenvalues A of a symmetric matrix § are real.
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Sturm-Liouville Problem
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A-up(0) = —|p() ==
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Under boundary conditions, the equation has a countable set of solutions.

We can classify them by n and order them by eigenvalues from small to large:
N <A< <Ay < -

It could be proven that A,, is unbounded: A, = o0,asn — o©

We’ll skip the proof of this crucial step since it’s too technical.

But it 1s reasonable and true for the examples we talked about.
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