
Hilbert Spaces - Part 5

Jordan-von Neumann Theorem Let             be a normed space. Then:

the parallelogram law is satisfied

is induced by an inner product on 

there is an inner product       on    such that

In this case: for

forgives the inner product on

Proof: Consider case . So we define:

To show three properties: (1) positive definite

(2) linear in the second argument

(3) symmetry

(1):

and

(3):

(2) linearity: we will use:

First step:

parallelogram
    law

First result:
induction

Additivity:

parallelogram
    law

Homogeneity:
additivity

induction

combining with for all

all positive
real numbers
can be approximated


