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Topics:

inner products

orthogonality

orthonormal basis

orthogonal projections

unitary + self-adjoint operators

Definition: An      vector space      with inner product

, which means

(1) for all

and (zero vector)

(positive definite)

(2) for all

for all

(linear in the second argument)

(3)
(conjugate symmetric)for all

is called an inner-product space. (pre-Hilbert space)

Cauchy–Schwarz inequality: For an inner product space we have:

for all

Proof: For

Result: defines a norm on

Definition: An inner product space               is called a Hilbert space

if             is complete.


