
Neumann János doktori disszertációja
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MTA ajánlás

Forrás: Nagy Ferenc. Neumann János és a ”magyar titok” a dokumentumok tükrében. OMIKK,
Budapest, 1987. 11 / 18



Abraham Fraenkel
”
Around 1922-23, being then professor at Marburg

University, I received from Professor Erhard Schmidt,
Berlin (on behalf of the Redaktion of the Mathematische
Zeitschrift) a long manuscript of an author unknown to
me, Johann von Neumann, with the title Die
Axiomatisierung der Mengenlehre, this being his eventual
doctor dissertation which appeared in the Zeitschrift only
in 1928, (Vol. 27). I was asked to express my view since
it seemed incomprehensible. I don’t maintain that I
understood everything, but enough to see that this was
an outstanding work and to recognize ex ungue leonem.
While answering in this sense, I invited the young scholar
to visit me (in Marburg) and discussed things with him,
strongly advising him to prepare the ground for the
understanding of so technical an essay by a more informal
essay which should stress the new access to the problem
and its fundamental consequences. He wrote such an
essay under the title, Eine Axiomatisierung der
Mengenlehre, and I published it in 1925 in the Journal fur
Mathematik (vol. 154) of which I was then Associate
Editor.”

Forrás: John von Neumann, 1903-1957 (Bulletin of the
American Mathematical Society, Vol. 64, No. 3, Pt. 2,
May 1958) by S. Ulam 12 / 18



13 / 18



Axiómák

I A Von Neumann–Bernays–Gödel (NBG) halmazelmélet elődje,
ZFC-hez képest két szort: halmazok, osztályok

I Nem halmazokra éṕıt, hanem függvényekre.

A→ Bool ∼= P(A)

I C-st́ılusú Bool-t használ: ami nem hamis, az igaz

I I.dolog, II.dolog, I.II.dolog

I Argumentumok, nagy függvények, kis függvények
(argumentumból létrehozva).
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Két szort: tm ⊂ TM

Bevezető: ∅ : tm

– · – : TM→ tm→ tm (∀(x : tm).f · x = g · x)→ f = g

– , – : tm→ tm→ tm

Aritmetikai: id : TM id · x = x x ∈ f := f · x 6= ∅
const : tm→ TM const u · x = u f ⊆ g := ∀x .x ∈ f → x ∈ g

fst : TM fst · (x , y) = x

snd : TM snd · (x , y) = y

app : TM app · (f , y) = f · y
pair : TM→ TM→ TM pair f g · x = (f · x , g · x)

comp : TM→ TM→ TM comp f g · x = f · (g · x)

Logikai: eq : TM (x , y) ∈ eq↔ x = y

t : TM→ TM x ∈ t f ↔ (∀(y : tm).f · (x , y) = ∅)
extract : TM→ TM (∃!y .(x , y) ∈ f )→ extract f · x = y

Méret: f : TM és nem f : tm↔ van ráképzés f -ről tm-re

Végtelenség: nat : tm

zero : tm zero ∈ nat

suc : tm→ tm x ∈ nat→ suc x ∈ nat és x ⊂ suc x

union : tm→ tm x ∈ y → y ∈ f → x ∈ union f

pow : tm→ tm x ⊆ f → ∃(y : tm).(y ∈ pow f )× (x ⊆⊇ y)
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Gödel nemteljességi tételei
I 1900. Hilbert 2. problémája: a számelmélet ellentmondásmentessége

I 1931. Gödel nemteljességi tételei:

1. A számelméletben van olyan álĺıtás, mely nem bizonýıtható, és a
tagadása sem bizonýıtható.

2. A számelmélet konzisztenciája nem bizonýıtható a számelméletben.

I Jan von Plato. Can Mathematics be Proved Consistent? : Gödel’s
Shorthand Notes & Lectures on Incompleteness. Springer 2020
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Idővonal
I 1930. szept. 5–7. Königsbergi konferencia a matematika alapjairól

I Gödel az utolsó napon:
”
Vannak olyan egyszerű álĺıtások (a Goldbach

és Fermat-sejtéshez hasonlóak), melyek minden számra igazak, de
bebizonýıthatatlanok a klasszikus matematika formális rendszerében.”

I 1930. nov. 17. Gödel beküldi a
”
Über formal unentscheidbare Sätze der

Principia Mathematica und verwandter Systeme I” cikket. Csak az első
nemteljességi tétel van benne.

I 1930. nov. 20. Neumann ı́r Gödelnek: a módszereddel megmutattam, hogy a
matematika konzisztenciája bebizonýıthatatlan. Nemsokára publikálom.

I 1930. nov. 24. Gödel két további oldallal kiegésźıti a cikkét. A folyóirat
szerkesztője a témavezetője, megoldható a módośıtás.

I 1930. nov. 25. Gödel ı́r Neumannak: magyarázkodik, hogy miért nem
beszélt neki a második nemteljességi tételről.

I 1930. nov. 29. Neumann ı́r Gödelnek: mégsem publikálja a bizonýıtását.
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Összefoglalás

”
A shadow is cast on Gödel’s great achievement; there is no way of

undoing the fact that Gödel together with Hahn played a well-planned
trick to persuade von Neumann not to publish.”

Forrás: Jan von Plato. Can Mathematics be Proved Consistent? : Gödel’s

Shorthand Notes & Lectures on Incompleteness. Springer 2020)

”
Gödel is absolutely irreplaceable; he is the only mathematician alive

about whom I would dare to make this statement,’ he wrote to
Flexner. ‘Salvaging him from the wreck of Europe is one of the great
single contributions anyone could make to science at this moment.”’

Forrás: Ananyo Bhattacharya. The Man from the Future: The Visionary Life of

John von Neumann. W. W. Norton & Company. 2022.
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