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Bessel's Inequality

Theorem
Corollary 1
Corollary 2

Proof
Source of Name
Sources

Let  be an inner product space.

Let  be the inner product norm for .

Let  be a countably infinite orthonormal subset of .

Then, for all :

Let  be a orthonormal subset of .

Then, for each , the set:

is countable.

Let  be a orthonormal subset of .

Then, for all :

Note that for any natural number  we have, applying sesquilinearity of the inner product:
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We have:

sesquilinearity of inner product

conjugate symmetry of inner product

conjugate symmetry of inner product

Product of Complex Number with Conjugate
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the sequence  is bounded and increasing.

So from Monotone Convergence Theorem (Real Analysis): Increasing Sequence, we have that:

the sequence  converges.

Since:

 for each 

we then have from Limits Preserve Inequalities:
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