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Letters to G. Birkhoff,
Nov. 13, Wednesday, [1935?]
Dear Garrett,

Many thanks for your letter. Your idea of requiring a<c—aU(bNc)=(aUb)Nc in
Hilbert space for the finite a,b,c only is very interesting, but will it permit to differentiate
between Hilbert-space and other Banach-spaces?

I would like to make a confession with may seem immoral: I do not believe absolutely in
Hilbert space any more. After all Hilbert-space (as far as quantum-mechanical things are
concerned) was obtained by generalizing Euclidean space, footing on the principle of
“conserving the validity of all formal rules”. This is very clear, if you consider the
axiomatic-geometric definition of Hilbert-space, where one simply takes Weyl’s axioms for a
unitary-Euclidean-space, drops the condition on the existence of a finite linear basis, and
replaces it by a minimal of topological assumptions (completeness + separability). Thus
Hilbert-space is the straightforward generalization of Euclidean space, if one considers
vectors as the essential notions.

Now we begin to believe, that it is not the vectors which matter but the lattice of all linear

(closed) subspaces. Because ...

Quotation from “John von Neumann: Selected Letters” edited by Mikl6s Rédei published from
American Mathematical Society in 2005, p.59.
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