
	

Continue

8183294.9294118	16194600345	81026216600	23538104188	27959718.150943	61711271664	53181013980	49023198392	15723987.803922	23063829.7	1222446704	16930980.8	68584285	7134937.3157895	13196552940	46657439856	127329445124	115343473.63636	18594540114	15973903.204082	28115197.470588	39867701.265306
37202582620	141533036770	42220734084	23524991.878788	99799953.4	10783133190	45387502.05	29793027870	5600323.3953488	8286062.1710526

https://cafij.co.za/XSRYdR1H?utm_term=invariant+measures+john+von+neumann+pdf+book+online+reading+list


Invariant	measures	john	von	neumann	pdf	book	online	reading	list

Adventures	of	a	Mathematician.	^	Ulam	1958,	pp.	41–42.	^	"Princeton	Professor	Divorced	by	Wife	Here".	doi:10.2307/2332391.	III".	"Physical	Applications	of	the	Ergodic	Hypothesis".	Elsevier.	Jump	to	ratings	and	reviewsThis	is	a	heretofore	unpublished	set	of	lecture	notes	by	the	late	John	von	Neumann	on	invariant	measures,	including	Haar
measures	on	locally	compact	groups.	University	of	Pennsylvania.	(1974).	On	the	other	hand,	Stan	Ulam	described	his	warmth	this	way,	"Quite	independently	of	his	liking	for	abstract	wit,	he	had	a	strong	appreciation	(one	might	say	almost	a	hunger)	for	the	more	earthy	type	of	comedy	and	humor".	Studies,	13:1-9.	ISBN	978-0679745495.	ISBN	978-0-



08-054939-2.	99:	134–141.	^	"2.1	Von	Neumann's	Contributions".	arXiv:1703.09991.	Wagon,	Stan;	Tomkowicz,	Grzegorz	(2016).	Smithsonian	National	Postal	Museum.	pp.	15–17.	For	example,	photons	cannot	pass	through	two	successive	filters	that	are	polarized	perpendicularly	(e.g.,	horizontally	and	vertically),	and	therefore,	a	fortiori,	it	cannot	pass
if	a	third	filter	polarized	diagonally	is	added	to	the	other	two,	either	before	or	after	them	in	the	succession,	but	if	the	third	filter	is	added	between	the	other	two,	the	photons	will	indeed	pass	through.	^	Regis	1987,	p.	103.	2016	edition:	ISBN	9781400881895	1951.	He	also	gave	the	first	general	definition	of	locally	convex	spaces.[110]	His	later	work	on
rings	of	operators	lead	to	him	revisiting	his	earlier	work	on	spectral	theory	and	providing	a	new	way	of	working	through	the	geometric	content	of	the	spectral	theory	by	the	use	of	direct	integrals	of	Hilbert	spaces.[111]	Operator	algebras	Main	article:	Von	Neumann	algebraSee	also:	Direct	integral	Von	Neumann	founded	the	study	of	rings	of
operators,	through	the	von	Neumann	algebras.	Stanford,	Calif.	The	detailed	proposal	for	a	physical	non-biological	self-replicating	system	was	first	put	forward	in	lectures	von	Neumann	delivered	in	1948	and	1949,	when	he	first	only	proposed	a	kinematic	self-reproducing	automaton.[208][209]	While	qualitatively	sound,	von	Neumann	was	evidently
dissatisfied	with	this	model	of	a	self-replicator	due	to	the	difficulty	of	analyzing	it	with	mathematical	rigor.	Indiscrete	Thoughts.	"Thus,	according	to	von	Neumann,	it	is	the	change	of	group	that	makes	a	difference,	not	the	change	of	space."[95]	In	a	number	of	von	Neumann's	papers,	the	methods	of	argument	he	employed	are	considered	even	more
significant	than	the	results.	Defense	in	Atomic	War,	Paper	delivered	at	a	symposium	in	honor	of	Dr.	R.	(September	21,	1971).	doi:10.1016/j.shpsb.2013.04.004.	Springer	International	Publishing.	Mirowski,	Philip	(2002).	ISBN	978-0-316-37166-7.	Princeton,	New	Jersey:	Princeton	University	Press.	John	von	NeumannJohn	von	Neumann	in	the
1940sBornNeumann	János	Lajos(1903-12-28)December	28,	1903Budapest,	Kingdom	of	Hungary,	Austria-HungaryDiedFebruary	8,	1957(1957-02-08)	(aged	53)Washington,	D.C.,	United	StatesNationalityHungarianCitizenshipHungaryUnited	StatesAlma	materPázmány	Péter	UniversityUniversity	of	BerlinETH	ZürichKnown	forAbelian	von	Neumann
algebra	Affiliated	operator	Almost	periodic	functions	on	a	locally	compact	abelian	group	Amenable	group	Arithmetic	logic	unit	Artificial	life	Artificial	viscosity	Axiom	of	regularity	Axiom	of	limitation	of	size	Backward	induction	Birkhoff-von-Neumann	algorithm	Birkhoff–von	Neumann	theorem	Blast	wave	(fluid	dynamics)	Taylor–von	Neumann–Sedov
blast	wave	Bounded	set	(topological	vector	space)	Carry-save	adder	Cellular	automata	Class	(set	theory)	Closed-subgroup	theorem	for	matrix	groups	Computer	virus	Commutation	theorem	Continuous	geometry	Coupling	constant	Cumulative	hierarchy	Decoherence	theory	(quantum	mechanics)	+87	more	Density	matrix	Dirac–von	Neumann	axioms
Direct	integral	Doubly	stochastic	matrix	Duality	Theorem	Durbin–Watson	statistic	EDVAC	Enveloping	von	Neumann	algebra	Ergodic	theory	Explosive	lenses	Flowchart	Finite	von	Neumann	algebra	Game	theory	Haar	measure	Hilbert's	fifth	problem	Hyperfinite	type	II	factor	Inner	model	Inner	model	theory	Interior	point	method	John	von	Neumann
(sculpture)	Koopman–von	Neumann	classical	mechanics	Lattice	theory	Lifting	theory	Mathematical	formulation	of	quantum	mechanics	Merge	sort	Middle-square	method	Minimax	theorem	Monte	Carlo	method	Mutual	assured	destruction	Noncommutative	harmonic	analysis	Normal-form	game	Operation	Greenhouse	Operator	theory	Pointless	topology
Polarization	identity	Project	Rover	Pseudorandomness	Pseudorandom	number	generator	Quantum	logic	Quantum	mutual	information	Quantum	statistical	mechanics	Radiation	implosion	Rank	ring	Self-replication	Semantic	neural	network	Software	whitening	Sorted	array	Spectral	set	Spectral	theory	Standard	probability	space	Stochastic	computing
Stone–von	Neumann	theorem	Subfactor	Teapot	Committee	Technological	singularity	Ultrastrong	topology	Von	Neumann	algebra	Von	Neumann	architecture	Von	Neumann	bicommutant	theorem	von	Neumann	bornology	Von	Neumann	cardinal	assignment	Von	Neumann	cellular	automaton	Von	Neumann–Wigner	interpretation	Von	Neumann
measurement	scheme	Von	Neumann	ordinals	Von	Neumann	universal	constructor	Von	Neumann	entropy	Von	Neumann	equation	Von	Neumann	neighborhood	Von	Neumann	paradox	Von	Neumann	probes	Von	Neumann	programming	languages	Von	Neumann	regular	ring	Von	Neumann–Bernays–Gödel	set	theory	Von	Neumann	universe	Von	Neumann
spectral	theorem	Von	Neumann	conjecture	Von	Neumann's	inequality	Von	Neumann's	theorem	Von	Neumann's	trace	inequality	Von	Neumann	stability	analysis	Von	Neumann	extractor	Von	Neumann	ergodic	theorem	Von	Neumann–Morgenstern	utility	theorem	Weyl–von	Neumann	theorem	Wold–von	Neumann	decomposition	ZND	detonation	model
Spouse(s)Marietta	Kövesi		(m.	1929;	div.	1937)	Klára	Dán	(m.	1938)ChildrenMarina	von	Neumann	WhitmanAwardsBôcher	Memorial	Prize	(1938)Navy	Distinguished	Civilian	Service	Award	(1946)Medal	for	Merit	(1946)Medal	of	Freedom	(1956)Enrico	Fermi	Award	(1956)Scientific	careerFieldsMathematics,	physics,	statistics,	economics,	computer
scienceInstitutionsUniversity	of	GöttingenUniversity	of	BerlinUniversity	of	HamburgPrinceton	UniversityInstitute	for	Advanced	StudyLos	Alamos	LaboratoryThesisAz	általános	halmazelmélet	axiomatikus	felépítése	(Axiomatic	construction	of	general	set	theory)	(1925)Doctoral	advisorLipót	FejérOther	academic	advisorsLászló	RátzGábor	SzegőMichael
FeketeJózsef	KürschákDavid	HilbertErhard	SchmidtHermann	WeylDoctoral	studentsDonald	B.	Spokane	Daily	Chronicle.	Rédei,	Miklós;	Stöltzner,	Michael,	eds.	Your	use	of	this	feature	and	the	translations	is	subject	to	all	use	restrictions	contained	in	the	Terms	and	Conditions	of	Use	of	the	Project	Euclid	website.	The	World	as	a	Mathematical	Game:
John	von	Neumann,	Twentieth	Century	Scientist.	(1992).	The	player	then	plays	out	the	strategy	that	will	result	in	the	minimization	of	his	maximum	loss.[178]	Such	strategies,	which	minimize	the	maximum	loss	for	each	player,	are	called	optimal.	Mycielski,	Jan	(1964).	This	is	a	maturing	crisis	of	technology...	doi:10.2307/1968347.	Blair,	Clay,	Jr.
(February	25,	1957).	The	group	of	area-preserving	transformations	contains	such	subgroups,	and	this	opens	the	possibility	of	performing	paradoxical	decompositions	using	these	subgroups.	He	once	wore	a	three-piece	pinstripe	while	riding	down	the	Grand	Canyon	astride	a	mule.[59]	Hilbert	is	reported	to	have	asked,	"Pray,	who	is	the	candidate's
tailor?"	at	von	Neumann's	1926	doctoral	exam,	as	he	had	never	seen	such	beautiful	evening	clothes.[60]	Von	Neumann	held	a	lifelong	passion	for	ancient	history	and	was	renowned	for	his	historical	knowledge.	^	Carbone	&	Volcic	2011,	p.	84.	80	(4):	382–394.	p.	120.	Wigner,	by	Eugene	Paul	Wigner,	Andrew	Szanton,	Springer,	2013,	page	106	^	Fermi
Remembered,	James	W.	He	was	adamant	that	H-bombs	delivered	into	the	heart	of	enemy	territory	by	an	ICBM	would	be	the	most	effective	weapon	possible,	and	that	the	relative	inaccuracy	of	the	missile	wouldn't	be	a	problem	with	an	H-bomb.	1999	edition:	ISBN	978-0-8218-0912-9	1944.	Any	complemented	modular	lattice	L	having	a	"basis"	of	n	≥	4
pairwise	perspective	elements,	is	isomorphic	with	the	lattice	ℛ(R)	of	all	principal	right-ideals	of	a	suitable	regular	ring	R.	Retrieved	May	20,	2008.	National	Bureau	of	Standards	Applied	Math	Series.	Rota,	Gian-Carlo	(1997).	2004,	p.	3.	OCLC	752682744.	(1987).	Slater,	Robert	(1989).	Pergamon	Press.	Berlin,	Heidelberg:	Springer	Berlin	Heidelberg.
The	central	figure	was	a	young	man	who	but	a	few	years	before	had	come	to	the	United	States	States	as	an	immigrant.[253]	Consultancies	A	full	list	of	consultancies	given	by	von	Neumann	is	as	follows.[254][255][256]	1940-1957	Member,	Scientific	Advisory	Committee,	Ballistics	Research	Labs,	U.S.	Army,	Aberdeen	Proving	Ground,	MD	1941-1955
Member,	Bureau	of	Ordnancy,	U.S.	Navy,	Washington	DC	1943-1955	Consultant,	Los	Alamos	Scientific	Lab,	Los	Alamos,	NM	1947-1955	Consultant,	Naval	Ordnancy	Laboratory,	Silver	Spring	MD	1948-1955	Consultant,	RAND	Corporation	1949-1953	Member,	Research	and	Development	Board,	Department	of	Defense,	Washington,	DC	1949-1954
Consultant,	Oak	Ridge	National	Laboratory,	Oak	Ridge,	TN	1950-1955	Member,	Armed	Forces	Special	Weapons	Project,	Department	of	Defense,	Washington,	DC	1950-1955	Consultant,	Weapon	Systems	Evaluation	Group,	Department	of	Defense,	Washington,	DC	1951-1957	Member,	Scientific	Advisory	Board,	U.S.	Air	Force,	Washington,	DC	1951-
1955	Consultant,	IBM	Corporation	1952-1954	Member,	General	Advisory	Committee,	U.S.	Atomic	Energy	Commission,	Washington,	DC	1952-1955	Central	Intelligence	Agency,	Washington,	DC	1952-1955	Radiation	Laboratory,	University	of	California,	Livermore,	CA	1953-1954	Chairman,	Strategic	Missiles	Evaluation	Committee,	U.S.	Air	Force	1953-
1955	Sandia	Corporation,	Albequerque,	NM	1953-1955	Ramo-Wooldridge	Corporation,	Inglewood,	CA	1953-1955	National	Security	Agency	Advisory	Board,	Washington,	DC	1953-1957	Nuclear	Weapons	Panel,	Scientific	Advisory	Board,	U.S.	Air	Force,	Washington,	DC	1953-1957	Member,	Technical	Advisory	Panel	on	Atomic	Energy,	Department	of
Defense,	Washington,	DC	1954-1957	Chairman,	Advisory	Committee	on	Guided	Missiles,	Department	of	Defense,	Washington,	DC	1955	Ad	Hoc	Panel	on	University	Computing	Facilities,	National	Science	Foundation,	Washington,	DC	1955-1957	Commissioner,	U.S.	Atomic	Energy	Commission,	Washington,	DC	Personality	Gian-Carlo	Rota	wrote	in	his
famously	controversial	book,	Indiscrete	Thoughts,	that	von	Neumann	was	a	lonely	man	that	had	trouble	relating	to	others	except	on	a	strictly	formal	level.[257]	Françoise	Ulam	described	how	she	never	saw	von	Neumann	in	anything	but	a	formal	suit	and	tie,[258]	His	daughter	wrote	in	her	memoirs	that	she	believed	her	father	was	motivated	by	two
key	convictions,	one,	that	every	person	had	the	responsibility	to	make	full	use	of	their	intellectual	capacity,	and	two,	that	there	is	a	critical	importance	of	an	environment	of	political	freedom	in	order	to	pursue	the	first	convinction.	doi:10.7208/9780226097206	(inactive	May	18,	2022).	Proof	of	the	Quasi-Ergodic	Hypothesis,	Proc.
doi:10.1057/9780230226203.0315.	^	a	b	c	Dieudonné	2008,	p.	90.	arrow-scrollable	preview,	&	review.	New	Jersey:	Princeton	Mathematics	Department.	ISBN	978-0-08-009566-0.	Suppose	we	are	dealing	with	particles	(such	as	electrons)	of	semi-integral	spin	(spin	angular	momentum)	for	which	there	are	only	two	possible	values:	positive	or	negative.
doi:10.1007/BF02702298.	The	density	matrix	allows	the	solution	of	certain	time-dependent	problems	in	quantum	mechanics.	However,	this	target	was	dismissed	by	Secretary	of	War	Henry	L.	Retrieved	April	23,	2022.	Pais,	Abraham	(2006).	Comp.,	Vol	15,	No.	4,	1993,	27-75].	In	the	proceedings	of	a	conference	on	von	Neumann's	growth	model,	Paul
Samuelson	said	that	many	mathematicians	had	developed	methods	useful	to	economists,	but	that	von	Neumann	was	unique	in	having	made	significant	contributions	to	economic	theory	itself.[186]	Von	Neumann's	famous	9-page	paper	started	life	as	a	talk	at	Princeton	and	then	became	a	paper	in	German	that	was	eventually	translated	into	English.
Poznań	Studies	in	the	Philosophy	of	the	Sciences	and	the	Humanities.	(2000),	"John	von	Neumann	and	the	Evolutionary	Growth	of	Complexity:	Looking	Backwards,	Looking	Forwards...",	Artificial	Life,	6	(4):	347–361,	doi:10.1162/106454600300103674,	PMID	11348586,	S2CID	5454783	^	a	b	Toward	a	Practice	of	Autonomous	Systems:	Proceedings	of
the	First	European	Conference	on	Artificial	Life,	Francisco	J.	^	Macrae	1992,	p.	75.	"The	von	Neumann	growth	model".	doi:10.1214/aoms/1177731677.	Charney	and	R.	Gillies,	Ph.D.	student[324]	Israel	Halperin,	Ph.D.	student[324][325]	Notes	^	Dempster,	M.	ISBN	978-0-8218-9126-1.	Reading,	Massachusetts:	Addison-Wesley.	Retrieved	April	3,	2022.
ISSN	0025-5874.	Quantum	computation	and	quantum	information	(Repr.	ed.).	Peters.	Minor	Planet	Center.	In	Loz,	Josef;	Loz,	Maria	(eds.).	A	binary	signal	is	passed	repeatedly	around	the	blue	wire	loop,	using	excited	and	quiescent	ordinary	transmission	states.	"The	Lost	Cafe".	OCLC	1318941.	Key	Ideas	in	Economics.	Bibcode:1935NW.....23..718H.
Random	House.	Math.,	37:823-843.	Bibcode:1980JBIS...33..251F.	doi:10.1016/S1385-7258(62)50037-1.	64	(3,	Part	2):	86–94.	Philosophical	Papers:	Volume	3,	Realism	and	Reason.	OCLC	537684.	ISBN	978-0-8218-3776-4.	"Hilbert's	Sixth	Problem:	Mathematical	Treatment	of	the	Axioms	of	Physics".	The	driving	concept	of	the	method	was	to	consider	a
liquid	as	a	group	of	discrete	units	and	calculate	the	motion	of	each	based	on	its	neighbors'	behaviors.[212]	Like	Ulam's	lattice	network,	von	Neumann's	cellular	automata	are	two-dimensional,	with	his	self-replicator	implemented	algorithmically.	...	McCarthy,	Princeton	University	Press,	43–98.	p.	V.	Doran,	Robert	S.;	von	Neumann,	John;	Stone,
Marshall	Harvey;	Kadison,	Richard	V.	He	would	cover	all	approaches	to	the	subject	he	was	speaking	on	and	relate	them	to	each	other.	Wigner,	Charles	Babbage	Institute,	University	of	Minnesota,	Minneapolis.	Goldstine,	Herman	(1980).	^	Macrae	1992,	pp.	170–171.	^	Bochner	1958,	p.	440.	Turing's	Cathedral:	the	Origins	of	the	Digital	Universe.
Retrieved	August	16,	2015.	English	translation	in	Hermann,	Grete	(2016).	One	such	quirk	was	that	one	time	von	Neumann	had	asked	to	review	an	old	paper	he	had	not	published	because	he	believed	there	was	an	error	there	yet	he	could	not	find	it.	Retrieved	May	2,	2022.	Wigner,	Ann.	Preface,	Memoirs	of	the	American	Mathematical	Society	Vol.	In
Browder,	Felix	E.	"Die	Axiomatisierung	der	Mengenlehre".	Retrieved	April	25,	2022.	Retrieved	July	25,	2020.	Though	this	method	has	been	criticized	as	crude,	von	Neumann	was	aware	of	this:	he	justified	it	as	being	faster	than	any	other	method	at	his	disposal,	writing	that	"Anyone	who	considers	arithmetical	methods	of	producing	random	digits	is,	of
course,	in	a	state	of	sin."[196]	Von	Neumann	also	noted	that	when	this	method	went	awry	it	did	so	obviously,	unlike	other	methods	which	could	be	subtly	incorrect.[196]	While	consulting	for	the	Moore	School	of	Electrical	Engineering	at	the	University	of	Pennsylvania	on	the	EDVAC	project,	von	Neumann	wrote	an	incomplete	First	Draft	of	a	Report	on
the	EDVAC.	Math.	He	placed	great	importance	on	writing	down	ideas	he	had	in	detail.[272]	Goldstine	also	writes	of	many	quirks	of	intuition	von	Neumann	had.	However,	he	argued,	that	there	is	always	the	danger	of	straying	too	far	from	the	real	world	and	becoming	irrelevant	sophistry.[275][276][277]	Although	he	was	commonly	described	as	an
analyst,	he	classified	himself	an	algebraist,[278]	and	his	style	often	displayed	a	mix	of	algebraic	technique	and	set-theoretical	intuition.[279]	He	loved	obsessive	detail	and	had	no	issues	with	excess	repetition	or	overly	explicit	notation.	Through	the	Atomic	Energy	Commission,	he	promoted	the	development	of	a	compact	H-bomb	that	would	fit	in	an
ICBM.	^	Neumann,	J.	Given	a	statistical	ensemble	of	quantum	mechanical	systems	with	the	density	matrix	ρ	{\displaystyle	\rho	}	,	it	is	given	by	S	(	ρ	)	=	−	Tr		(	ρ	ln		ρ	)	.	Overall,	although	his	writings	were	clear	and	powerful,	they	were	not	clean,	or	elegant.	^	Rockafellar	1970,	pp.	i,	74.	(1964),	Quart.	ISBN	978-0-521-44132-2.	Archived	from	the
original	(PDF)	on	September	7,	2015.	^	a	b	Halmos	1973,	pp.	387–388.	Bibcode:1950JAP....21..232V.	A.	The	Hungarian	school	system	produced	a	generation	noted	for	intellectual	achievement,	which	included	Theodore	von	Kármán	(born	1881),	George	de	Hevesy	(born	1885),	Michael	Polanyi	(born	1891),	Leó	Szilárd	(born	1898),	Dennis	Gabor	(born
1900),	Eugene	Wigner	(born	1902),	Edward	Teller	(born	1908),	and	Paul	Erdős	(born	1913).[28]	Collectively,	they	were	sometimes	known	as	"The	Martians".[29]	Although	Von	Neumann's	father	insisted	von	Neumann	attend	school	at	the	grade	level	appropriate	to	his	age,	he	agreed	to	hire	private	tutors	to	give	von	Neumann	advanced	instruction	in
those	areas	in	which	he	had	displayed	an	aptitude.	"John	von	Neumann	And	The	Theory	Of	Operator	Algebras".	doi:10.1007/BF01491142.	^	Macrae	1992,	pp.	143–144.	The	actual	power	of	the	explosion	had	been	between	20	and	22	kilotons.[236]	It	was	in	von	Neumann's	1944	papers	that	the	expression	"kilotons"	appeared	for	the	first	time.[237]
After	the	war,	Robert	Oppenheimer	remarked	that	the	physicists	involved	in	the	Manhattan	project	had	"known	sin".	He	involved	himself	in	correcting	the	severe	shortage	of	tritium	and	lithium	6	needed	for	these	compact	weapons,	and	he	argued	against	settling	for	the	intermediate-range	missiles	that	the	Army	wanted.	Forsynthe.	Essays	In	The
Philosophy	And	History	Of	Logic	And	Mathematics.	ISBN	978-0-684-14391-0.	The	Works	of	the	Mind:	The	Mathematician.	Elliptic	Partial	Differential	Equations	of	Second	Order	(2	ed.).	After	Goldstine	found	it,	he	exclaimed,	"Damn	it,	of	course.	The	John	von	Neumann	Theory	Prize	of	the	Institute	for	Operations	Research	and	the	Management
Sciences	(INFORMS,	previously	TIMS-ORSA)	is	awarded	annually	to	an	individual	(or	group)	who	have	made	fundamental	and	sustained	contributions	to	theory	in	operations	research	and	the	management	sciences.[310]	The	IEEE	John	von	Neumann	Medal	is	awarded	annually	by	the	Institute	of	Electrical	and	Electronics	Engineers	(IEEE)	"for
outstanding	achievements	in	computer-related	science	and	technology."[311]	The	John	von	Neumann	Lecture	is	given	annually	at	the	Society	for	Industrial	and	Applied	Mathematics	(SIAM)	by	a	researcher	who	has	contributed	to	applied	mathematics,	and	the	chosen	lecturer	is	also	awarded	a	monetary	prize.[312]	The	crater	von	Neumann	on	the
Moon	is	named	after	him.[313]	Asteroid	22824	von	Neumann	was	named	in	his	honor.[314][315]	The	John	von	Neumann	Center	in	Plainsboro	Township,	New	Jersey,	was	named	in	his	honor.[316]	The	professional	society	of	Hungarian	computer	scientists,	John	von	Neumann	Computer	Society,	was	named	after	von	Neumann.[317]	It	was	closed	in
April	1989.[318]	On	May	4,	2005,	the	United	States	Postal	Service	issued	the	American	Scientists	commemorative	postage	stamp	series,	a	set	of	four	37-cent	self-adhesive	stamps	in	several	configurations	designed	by	artist	Victor	Stabin.	He	had	moved	to	Budapest	from	Pécs	at	the	end	of	the	1880s.[14]	Miksa's	father	and	grandfather	were	both	born
in	Ond	(now	part	of	the	town	of	Szerencs),	Zemplén	County,	northern	Hungary.	Mathematical	Association	of	America,	Committee	on	Educational	Media.	Von	Neumann	was	born	on	December	28,	1903,	to	a	wealthy,	acculturated	and	non-observant	Jewish	family.	Rev.	^	Aspray	1990.	^	Rota	1989,	pp.	26–27.	1947.	impossible.	S2CID	119788605.
Cambridge:	Cambridge	University	Press.	^	Ulam	1958,	p.	23.	John	von	Neumann	and	Norbert	Wiener,	from	Mathematics	to	the	Technologies	of	Life	and	Death.	Progress	Report	to	the	National	Defense	Research	Committee	Div.	New	York:	Dekker.	As	a	Hungarian	émigré,	concerned	that	the	Soviets	would	achieve	nuclear	superiority,	he	designed	and
promoted	the	policy	of	mutually	assured	destruction	to	limit	the	arms	race.	In	other	words,	discussions	about	interpretation	of	the	theory,	and	extensions	to	it,	are	now	mostly	conducted	on	the	basis	of	shared	assumptions	about	the	mathematical	foundations.[148]	Viewing	von	Neumann's	work	on	quantum	mechanics	as	an	part	of	the	fulfilment	of
Hilbert's	sixth	problem,	noted	mathematical	physicist	A.	ISBN	978-0-19-512441-5.	The	notes	for	the	first	half	of	the	book	have	been	prepared	by	Paul	Halmos.	(1980).	2	(4):	237–254.	ISBN	978-0-679-41308-0.	Nasar,	Sylvia	(2001).	"Von	Neumann	and	Natural	Selection".	S2CID	121790196.	^	Wagon	&	Tomkowicz	2016,	p.	73.	Lau,	Duane	E.
Meadowbrook,	Pennsylvania:	N.A.	Vonneuman.	OCLC	840438801.	(1976).	We	were	all	in	awe	of	Jancsi	von	Neumann".[291]	Enrico	Fermi	told	physicist	Herbert	L.	Although	the	material	is	foundational,	important,	and	is	the	basis	for	various	graduate	texts,	it	serves	the	purpose	of	both	history	and	usefulness	to	have	it	available	under	one	cover.	In
mathematics,	continuous	geometry	is	a	substitute	of	complex	projective	geometry,	where	instead	of	the	dimension	of	a	subspace	being	in	a	discrete	set	0,	1,	...,	n,	it	can	be	an	element	of	the	unit	interval	[0,1].	John	von	Neumann	Collected	Works	(6	Volume	Set),	Taub,	A.	S2CID	13503517.	^	Macrae	1992,	p.	380.	^	Glimm,	Impagliazzo	&	Singer	1990,
p.	5.	[T]here	exists	a	critical	size	below	which	the	process	of	synthesis	is	degenerative,	but	above	which	the	phenomenon	of	synthesis,	if	properly	arranged,	can	become	explosive,	in	other	words,	where	syntheses	of	automata	can	proceed	in	such	a	manner	that	each	automaton	will	produce	other	automata	which	are	more	complex	and	of	higher
potentialities	than	itself.	ISBN	9780080095660	1961.	Burks,	Charles	Babbage	Institute,	University	of	Minnesota,	Minneapolis.	Vol.	27.	Physics	in	Perspective.	"This	by	the	way	may	also	tend	to	show	that	doctoral	exams	have	little	permanent	meaning"	was	his	conclusion.	The	Mathematician,	The	Works	of	the	Mind.	Von	Neumann,	following	his	work
on	rings	of	operators,	weakened	those	axioms	to	describe	a	broader	class	of	lattices,	the	continuous	geometries.	^	Macrae	1992,	p.	150.	Birkhäuser:	Basel.	^	Anderson,	Christopher	(November	27,	1989).	The	study	of	his	model	of	an	expanding	economy	continues	to	interest	mathematical	economists	with	interests	in	computational	economics.[183]
[184][185]	This	paper	has	been	called	the	greatest	paper	in	mathematical	economics	by	several	authors,	who	recognized	its	introduction	of	fixed-point	theorems,	linear	inequalities,	complementary	slackness,	and	saddlepoint	duality.	Journal	of	Astrophysics	and	Astronomy.	Dyson,	George	(2012).	^	Macrae	1992,	p.	208.	ISBN	978-3-540-30421-0.
arXiv:1301.1069.	The	Ascent	of	Man.	^	Macrae	1992,	pp.	44–45.	^	a	b	c	Halmos	1973,	p.	386.	Bibcode:2006SHPMP..37..577F.	by	C.	The	Neumann	Compendium.	Bibcode:1966RvMP...38..447B.	The	Many	Valued	and	Nonmonotonic	Turn	in	Logic.	I	don’t	mean	McCulloch,	but	a	mathematician.	^	Macrae	1992,	pp.	190–195.	Boston,	MA:	Birkhäuser.
ISBN	978-3-662-22738-1.	^	Glimm,	Impagliazzo	&	Singer	1990,	p.	7.	Vol.	50.	"Von	Neumann's	'No	Hidden	Variables'	Proof:	A	Re-Appraisal".	^	Dantzig,	G.	New	York,	New	York:	Holt	Paperbacks.	1925.	^	Macrae	1992,	pp.	37–38.	Viking.	C.	Richtmyer,	J.	^	Burke	2020,	pp.	157.	Math.,	6:1-77.	ISBN	978-0-333-78676-5.	^	Warner	1993,	p.	428.	ISBN	978-
0-8176-4781-0.	1956.	Defense	work	Von	Neumann's	wartime	Los	Alamos	ID	badge	photo	Manhattan	Project	Beginning	in	the	late	1930s,	von	Neumann	developed	an	expertise	in	explosions—phenomena	that	are	difficult	to	model	mathematically.	OCLC	60651134.	John	von	Neumann:	Selected	Letters.	Singapore:	World	Scientific.	Elementary	and
Analytic	Theory	of	Algebraic	Numbers.	^	"John	W.	^	Karagila,	Asaf.	The	density	matrix	is	an	alternative	way	to	represent	the	state	of	a	quantum	system,	which	could	otherwise	be	represented	using	the	wavefunction.	This	is	considered	a	historical	anomaly,	as	Shannon	entropy	might	have	been	expected	to	be	discovered	before	Von	Neumann	entropy,
given	the	latter's	more	widespread	application	to	quantum	information	theory.	(2005).	p.	263.	Archived	from	the	original	on	April	29,	2008.	1948.	Urbana	and	London:	University	of	Illinois	Press.	^	Knuth	1998,	p.	159.	In	the	publication	of	his	1932	book,	quantum	mechanics	became	a	mature	theory	in	the	sense	it	had	a	precise	mathematical	form,
which	allowed	for	clear	answers	to	conceptual	problems.[159]	Von	Neumann	entropy	Main	article:	Von	Neumann	entropy	Von	Neumann	entropy	is	extensively	used	in	different	forms	(conditional	entropy,	relative	entropy,	etc.)	in	the	framework	of	quantum	information	theory.[160]	Entanglement	measures	are	based	upon	some	quantity	directly
related	to	the	von	Neumann	entropy.	^	Hoffmann	1984,	p.	4.	arXiv:1006.0499.	In	fact,	his	father	asked	von	Kármán	to	persuade	his	son	not	to	take	mathematics	as	his	major.[33]	Von	Neumann	and	his	father	decided	that	the	best	career	path	was	to	become	a	chemical	engineer.	Dimand,	Mary	Ann;	Dimand,	Robert	(1996).	A	full	list	of	his	works	as	of
1995	can	be	found	in	The	Neumann	Compendium.	1943.	"Die	Einfuhrung	Analytischer	Parameter	in	Topologischen	Gruppen".	^	Narkiewicz	2018,	p.	144.	Sächs.	He	collaborated	with	Klaus	Fuchs	on	further	development	of	the	bomb,	and	in	1946	the	two	filed	a	secret	patent	on	"Improvement	in	Methods	and	Means	for	Utilizing	Nuclear	Energy",	which
outlined	a	scheme	for	using	a	fission	bomb	to	compress	fusion	fuel	to	initiate	nuclear	fusion.[239]	The	Fuchs–von	Neumann	patent	used	radiation	implosion,	but	not	in	the	same	way	as	is	used	in	what	became	the	final	hydrogen	bomb	design,	the	Teller–Ulam	design.	Linear	Programming	:	2:	Theory	and	Extensions.	^	Wagon	&	Tomkowicz	2016,	p.	114.
1993,	p.	295.	doi:10.1090/S0002-9904-1958-10192-5.	Sci.,	22:92-100.	"Interview	Transcript	#9	-	Oral	History	Project"	(PDF)	(Interview).	S2CID	203463751.	JSTOR	1912252.	The	Mathematical	Association	of	America.	^	Kent	&	Williams	1994,	p.	321.	Vol.	14.	Oxford	University	Press.	There	is	some	instinct	that	kept	me	from	publishing	that	paper	and	it
must	have	been	a	realization	that	I	had	a	mistake	somewhere	in	it,	but	I	just	never	knew	where	it	was."	Another	one	was	his	ability	to	lecture	off	old	material	many	years	after	he	had	originally	given	it,	Goldstine's	example	was	based	on	material	von	Neumann	had	written	in	German	but	was	now	lecturing	on	in	English,	with	Goldstine	noting	that	the
lecture	was	almost	word	for	word,	symbol	for	symbol	the	same.	^	Macrae	1992,	pp.	43,	157.	By	comparison,	Goldstine	thought	his	scientific	articles	were	written	in	a	much	harsher	manner,	and	with	much	less	insight.[263]	Another	person	who	attended	his	lectures,	Albert	Tucker,	described	his	lecturing	as	"terribly	quick"	and	said	that	people	often
had	to	ask	von	Neumann	questions	in	order	to	slow	him	down	so	they	could	think	through	the	ideas	he	was	going	through,	even	if	his	presentation	was	clear	they	would	still	be	thinking	of	the	previous	idea	when	von	Neumann	moved	on	to	the	next	one.	Now	it	Can	be	Told:	The	Story	of	the	Manhattan	Project.	November	3,	1937.	The	World	the	Game
Theorists	Made.	(1985).	ISBN	978-1-881526-91-9.	ISBN	978-0-521-31394-0.	Life.	Since	something	"outside	the	calculation"	was	needed	to	collapse	the	wave	function,	von	Neumann	concluded	that	the	collapse	was	caused	by	the	consciousness	of	the	experimenter.	18	(1):	70–82.	(2018).	Math.,	35:29-64.	New	York:	Springer-Verlag.	^	Rickles	2020,
p.	89.	Soc.,	41:208-248.	(1983).	^	Ulam	1983,	p.	96.	v.	Varela,	Paul	Bourgine,	(MIT	Press	1992),	page	236	^	Freitas,	Robert	A.,	Jr.	(1980).	American	Mathematical	Society.	External	links	John	von	Neumannat	Wikipedia's	sister	projectsMedia	from	CommonsQuotations	from	Wikiquote	A	more	or	less	complete	bibliography	of	publications	of	John	von
Neumann	by	Nelson	H.	Cheltenham:	Nelson	Thornes.	^	Nowak,	Amram	(January	1,	1966).	An	example	of	this	was	a	paper	of	his	on	rings	of	operators,	where	he	extended	the	normal	functional	notation,	ϕ	(	x	)	{\displaystyle	\phi	(x)}	to	ϕ	(	(	x	)	)	{\displaystyle	\phi	((x))}	.	32:	32–40.	30:	1–2.	Dieudonné,	Jean	(1981).	Abhandlungen	Hamburg.	ISBN	978-1-
4419-3140-5.	His	brother,	Nicholas	noted	that	John	tended	to	take	a	statistical	view	of	the	world,	and	that	characterized	many	of	his	views	on	the	world.[260]	His	encyclopedic	knowledge	on	history	did	not	help	him	in	this	point	of	view,	nor	did	his	work	in	game	theory.	Interviewed	by	William	Aspray.	arXiv:1805.10311.	The	present	American
Mathematical	Society	publication	essentially	represents	a	collection	of	lectures	given	by	von	Neumann	at	the	Institute	for	Advanced	Study	during	1940–41.	Providence,	Rhode	Island:	American	Mathematical	Society.	By	the	time	they	came	to	the	third	case	it	was	too	much	for	him	and	he	was	upset	until	the	joker	confessed.[266]	In	addition	to	his	speed
in	mathematics,	he	was	also	a	quick	speaker,	with	Banesh	Hoffmann	noting	that	it	made	it	very	difficult	to	take	notes,	even	in	shorthand.[267]	Many	considered	him	an	excellent	chairman	of	committees,	deferring	rather	easily	on	personal	or	organizational	matters	but	pressing	strongly	on	technical	ones.	Wightman,	A.	Bibcode:1932PNAS...18...70N.
Anyone	wishing	to	get	an	unforgettable	impression	of	the	razor	edge	of	von	Neumann's	mind,	need	merely	try	to	pursue	this	chain	of	exact	reasoning	for	himself—realizing	that	often	five	pages	of	it	were	written	down	before	breakfast,	seated	at	a	living	room	writing-table	in	a	bathrobe."[118]	Mathematical	statistics	Von	Neumann	made	fundamental
contributions	to	mathematical	statistics.	Some	mathematicians	have	mastered	two	methods	and	might	really	impress	someone	who	knows	only	one	of	them.	Cambridge,	Mass.:	CSLI	Publications	Cambridge	University	Press.	But	as	for	mathematics,	he	contributed	to	every	part	of	it	except	number	theory	and	topology.	(February	2011).
doi:10.1016/j.shpsb.2005.12.003.	(April	1973).	^	Bruckmann,	Gerhart;	Weber,	Wilhelm,	eds.	London:	Routledge.	However,	he	had	an	"incomparably	stronger	technique",	despite	describing	Ulam	as	the	more	creative	mathematician.[257]	Ulam,	in	his	obituary	of	von	Neumann,	likewise	wrote	that	von	Neumann	"lacked	a	certain	self-confidence",
particularly	where	he	felt	others	possessed	qualities	that	he	himself	did	not	have,	noting	in	his	view	those	qualities	were	"relatively	simple-minded	powers	of	intuition	of	new	truths,	or	the	gift	for	a	seemingly	irrational	perception	of	proofs	or	formulation	of	new	theorems."	He	continued	on	in	a	more	positive	note,	describing	how	he	was	adept	in
dimensional	estimates	and	did	algebraical	or	numerical	computations	in	his	head	without	the	need	for	pencil	and	paper,	often	impressing	physicists	who	needed	the	help	of	physical	utensils.	Burks	(ed.).	Weintraub,	E.	1937.	He	read	his	way	through	Wilhelm	Oncken's	46-volume	world	history	series	Allgemeine	Geschichte	in	Einzeldarstellungen
(General	History	in	Monographs).[24]	A	copy	was	contained	in	a	private	library	Max	purchased.	1932.	It	establishes	that	in	zero-sum	games	with	perfect	information	(i.e.,	in	which	players	know	at	each	time	all	moves	that	have	taken	place	so	far),	there	exists	a	pair	of	strategies	for	both	players	that	allows	each	to	minimize	his	maximum	losses.	Oral
history	interview	with	Alice	R.	^	Ladyzhenskaya	&	Ural'tseva	1968,	pp.	14,	243.	Society	for	Industrial	and	Applied	Mathematics.	He	enjoyed	Yiddish	and	"off-color"	humor	(especially	limericks).[23]	He	was	a	non-smoker.[63]	In	Princeton,	he	received	complaints	for	regularly	playing	extremely	loud	German	march	music	on	his	phonograph,	which
distracted	those	in	neighboring	offices,	including	Albert	Einstein,	from	their	work.[64]	Von	Neumann	did	some	of	his	best	work	in	noisy,	chaotic	environments,	and	once	admonished	his	wife	for	preparing	a	quiet	study	for	him	to	work	in.	Boston:	Cengage	Learning.	ISBN	978-0-691-02367-0.	pp.	88–92	Gale	Virtual	Reference	Library.	^	"John	von
Neumann	Theory	Prize".	Bibcode:1996JApA...17...81B.	^	a	b	Knuth,	Donald	E.	^	Bell,	John	S.	Decoherence	and	the	Appearance	of	a	Classical	World	in	Quantum	Theory.	Financial	Times.	(1925).	"On	the	So-Called	von	Neumann-Numbers".	Whereupon,	without	any	pause,	he	immediately	began	to	recite	the	first	chapter	and	continued	until	asked	to	stop
after	about	ten	or	fifteen	minutes.[298]	Von	Neumann	was	reportedly	able	to	memorize	the	pages	of	telephone	directories.	Continuous	Geometry,	Halperin,	I.,	Preface,	Princeton	Landmarks	in	Mathematics	and	Physics,	Princeton	University	Press,	online	at	archive.org.	The	historian	Jeremy	Bernstein	has	pointed	out	that	ironically,	"John	von	Neumann
and	Klaus	Fuchs,	produced	a	brilliant	invention	in	1946	that	could	have	changed	the	whole	course	of	the	development	of	the	hydrogen	bomb,	but	was	not	fully	understood	until	after	the	bomb	had	been	successfully	made."[240]	For	his	wartime	services,	von	Neumann	was	awarded	the	Navy	Distinguished	Civilian	Service	Award	in	July	1946,	and	the
Medal	for	Merit	in	October	1946.[241]	Atomic	Energy	Commission	In	1950,	von	Neumann	became	a	consultant	to	the	Weapons	Systems	Evaluation	Group	(WSEG),[242]	whose	function	was	to	advise	the	Joint	Chiefs	of	Staff	and	the	United	States	Secretary	of	Defense	on	the	development	and	use	of	new	technologies.[243]	He	also	became	an	adviser	to
the	Armed	Forces	Special	Weapons	Project	(AFSWP),	which	was	responsible	for	the	military	aspects	on	nuclear	weapons.	"Testing	for	Serial	Correlation	in	Least	Squares	Regression,	I".	ISBN	978-1-4832-9668-5.	^	"Weapons'	Values	to	be	Appraised".	doi:10.1073/pnas.18.1.70.	ISBN	978-0821826768.	(1929),	"Zur	allgemeinen	Theorie	des	Masses"
(PDF),	Fundamenta	Mathematicae,	13:	73–116,	doi:10.4064/fm-13-1-73-116	^	Neumann,	J.	^	Petrovic,	R.;	Siljak,	D.	OCLC	475574884.	13	(4):	150–151.	Bibcode:1930MatAn.102..685E.	^	Murawski,	Roman	(2010).	Schneider,	G.	Macrae,	Norman	(1999).	(2003).	Quantitative	Finance.	Dyson,	George	(1998).	^	von	Neumann,	John	(1995).	pp.	205–218.
(1969).	ISBN	978-0-598-37798-2.	USA,	22	(2):	101–108,	Bibcode:1936PNAS...22..101N,	doi:10.1073/pnas.22.2.101,	JFM	62.0648.03,	JSTOR	86391,	PMC	1076713,	PMID	16588050	Neumann,	John	von	(1998)	[1960],	"Continuous	geometry",	Proceedings	of	the	National	Academy	of	Sciences	of	the	United	States	of	America,	Princeton	Landmarks	in
Mathematics,	Princeton	University	Press,	22	(2):	92–100,	doi:10.1073/pnas.22.2.92,	ISBN	978-0-691-05893-1,	MR	0120174,	PMC	1076712,	PMID	16588062	Neumann,	John	von	(1962),	Taub,	A.	^	Heims	1980,	p.	178.	"Multiplication	by	means	of	coincidence".	Changes	would	affect	the	level	of	the	seas,	and	hence	the	habitability	of	the	continental
coastal	shelves;	the	evaporation	of	the	seas,	and	hence	general	precipitation	and	glaciation	levels;	and	so	on...	Contributions	to	von	Neumann's	Growth	Model.	^	Andrew	Hill	(December	14,	2015).	Weaker	"irreducibility"	conditions	were	given	by	David	Gale	and	by	John	Kemeny,	Morgenstern,	and	Gerald	L.	However,	this	process	ended	up	being
repeated	several	times,	where	the	final	result	were	equations	such	as	(	ψ	(	(	(	(	a	)	)	)	)	)	2	=	ϕ	(	(	(	(	a	)	)	)	)	{\displaystyle	(\psi	((((a)))))^{2}=\phi	((((a))))}	.	As	a	result,	it	was	determined	that	the	effectiveness	of	an	atomic	bomb	would	be	enhanced	with	detonation	some	kilometers	above	the	target,	rather	than	at	ground	level.[232][233]	Implosion
mechanism	Von	Neumann,	four	other	scientists,	and	various	military	personnel	were	included	in	the	target	selection	committee	that	was	responsible	for	choosing	the	Japanese	cities	of	Hiroshima	and	Nagasaki	as	the	first	targets	of	the	atomic	bomb.	Machine	Dreams:	Economics	Becomes	a	Cyborg	Science.	von	Neumann	Models,	Warsaw,	1972).
Bonolis,	Luisa	(2017).	Waliser	(Springer	2011),	page	V	^	a	b	Macrae	1992,	p.	332.	CiteSeerX	10.1.1.320.2987.	JSTOR	2235951.	"Die	naturphilosophischen	Grundlagen	der	Quantenmechanik".	doi:10.1140/epjh/e2017-80014-4.	H.,	editor,	Pergamon	Press	Ltd.	PMC	1076204.	Order.	^	Blair	1957,	p.	96.	Filiol,	Éric	(2005).	(June	7,	2016).	Blume,	Lawrence
E.	Cambridge,	Massachusetts:	Perseus	Books.	"John	von	Neumann	and	Klaus	Fuchs:	an	Unlikely	Collaboration".	During	this	period,	von	Neumann	was	the	leading	authority	of	the	mathematics	of	shaped	charges.	Anne	Arbor:	University	of	Michigan	Press.	Eisenhart,	Churchill	(1984).	(1930).	He	continued	with	the	development	of	the	spectral	theory	of
operators	in	Hilbert	space	in	3	seminal	papers	between	1929	and	1932.[107]	For	twenty	years	von	Neumann	was	considered	the	'undisputed	master'	of	this	area.[96]	These	developments	were	primarily	prompted	by	needs	in	quantum	mechanics	where	von	Neumann	realized	the	need	to	extend	the	spectral	theory	of	Hermitian	operators	from	the
bounded	to	the	unbounded	case.[108]	Other	major	achievements	in	these	papers	include	a	complete	elucidation	of	spectral	theory	for	normal	operators,	a	generalisation	of	Riesz’s	presentation	of	Hilbert’s	spectral	theorems	at	the	time,	and	the	discovery	of	Hermitian	operators	in	a	Hilbert	space,	as	distinct	from	self-adjoint	operators,	which	enabled
him	to	give	a	description	of	all	Hermitian	operators	which	extend	a	given	Hermitian	operator.	doi:10.1119/1.1973829.	^	"AMS	Bôcher	Prize".	Annals	of	Mathematical	Statistics.	^	Groves	1962,	pp.	268–276.	doi:10.1007/BF01475439.	Indagationes	Mathematicae	(Proceedings).	53:	275–307.	ISBN	9780226097176.{{cite	book}}:	CS1	maint:	DOI	inactive
as	of	May	2022	(link)	Heukelom,	Floris	(2014).	60	(1–2):	83–88.	Volume	V:	Design	of	Computers,	Theory	of	Automata	and	Numerical	Analysis	1963.	ISBN	978-0-19-828554-0.	National	Academy	of	Sciences.	"Almost	Periodic	Functions	in	a	Group.	You	have	requested	a	machine	translation	of	selected	content	from	our	databases.	(1993).	^	Macrae	1992,
p.	182.	As	of	2021	Marina	is	a	distinguished	professor	emerita	of	business	administration	and	public	policy	at	the	University	of	Michigan.[46]	The	couple	divorced	on	November	2,	1937.[47]	On	November	17,	1938,	von	Neumann	married	Klara	Dan,	whom	he	had	met	during	his	last	trips	back	to	Budapest	before	the	outbreak	of	World	War	II.[48][49]	In
1930,	before	marrying	Marietta,	von	Neumann	was	baptized	into	the	Catholic	Church.[50]	Von	Neumann's	father,	Max,	had	died	in	1929.	Retrieved	January	27,	2017.	The	feasibility	of	an	ICBM	owed	as	much	to	improved,	smaller	warheads	as	it	did	to	developments	in	rocketry,	and	his	understanding	of	the	former	made	his	advice	invaluable.[247]
Mutual	assured	destruction	Operation	Redwing	nuclear	test	in	July	1956	Von	Neumann	is	credited	with	developing	the	equilibrium	strategy	of	mutual	assured	destruction	(MAD).	"Die	Zerlegung	eines	Intervalles	in	abzählbar	viele	kongruente	Teilmengen".	^	a	b	Von	Neumann,	John	(1951).	A	confluent	cell	duplicates	the	signal	onto	a	length	of	red	wire
consisting	of	special	transmission	states.	John	von	Neumann	as	Seen	by	His	Brother.	Heywood,	University	of	Chicago	Press,	180–196.	A	(very)	Brief	History	of	John	von	Neumann	video	by	YouTuber	moderndaymath.	JSTOR	1989792.	^	Białynicki-Birula	&	Białynicki-Birula	2004,	p.	8	^	McMullin,	B.	Jordan	and	E.	Little,	Brown	&	Company.	^	Aspray
1990,	pp.	245–246.	The	concept	of	creating	a	propositional	calculus	for	quantum	logic	was	first	outlined	in	a	short	section	in	von	Neumann's	1932	work,	but	in	1936,	the	need	for	the	new	propositional	calculus	was	demonstrated	through	several	proofs.	Godrey:	IEEE	Ann.	Bell	made	essentially	the	same	argument	in	1966.[152]	In	2010,	Jeffrey	Bub
argued	that	Bell	had	misconstrued	von	Neumann's	proof,	and	pointed	out	that	the	proof,	though	not	valid	for	all	hidden	variable	theories,	does	rule	out	a	well-defined	and	important	subset.	He	had	earlier	confided	to	his	mother,	"There	probably	has	to	be	a	God.	Geometry	Von	Neumann	founded	the	field	of	continuous	geometry.[115]	It	followed	his
path-breaking	work	on	rings	of	operators.	Moreover,	every	consistent	extension	of	these	systems	necessarily	remains	incomplete.[87]	Less	than	a	month	later,	von	Neumann,	who	had	participated	in	the	Conference,	communicated	to	Gödel	an	interesting	consequence	of	his	theorem:	that	the	usual	axiomatic	systems	are	unable	to	demonstrate	their
own	consistency.[87]	Gödel	had	already	discovered	this	consequence,	now	known	as	his	second	incompleteness	theorem,	and	sent	von	Neumann	a	preprint	of	his	article	containing	both	theorems.[88]	Von	Neumann	acknowledged	Gödel's	priority	in	his	next	letter.[89]	He	never	thought	much	of	"the	American	system	of	claiming	personal	priority	for
everything."[90]	However	von	Neumann's	method	of	proof	differed	from	Gödel's,	as	his	used	polynomials	to	explain	consistency.[91][92]	With	this	discovery,	von	Neumann	ceased	work	in	mathematical	logic	and	foundations	of	mathematics	and	instead	spent	time	on	problems	connected	with	applications.[93]	Ergodic	theory	In	a	series	of	papers
published	in	1932,	von	Neumann	made	foundational	contributions	to	ergodic	theory,	a	branch	of	mathematics	that	involves	the	states	of	dynamical	systems	with	an	invariant	measure.[94]	Of	the	1932	papers	on	ergodic	theory,	Paul	Halmos	wrote	that	even	"if	von	Neumann	had	never	done	anything	else,	they	would	have	been	sufficient	to	guarantee
him	mathematical	immortality".[95]	By	then	von	Neumann	had	already	written	his	articles	on	operator	theory,	and	the	application	of	this	work	was	instrumental	in	the	von	Neumann	mean	ergodic	theorem.[95]	Measure	theory	See	also:	Lifting	theory	In	measure	theory,	the	"problem	of	measure"	for	an	n-dimensional	Euclidean	space	Rn	may	be	stated
as:	"does	there	exist	a	positive,	normalized,	invariant,	and	additive	set	function	on	the	class	of	all	subsets	of	Rn?"[95]	The	work	of	Felix	Hausdorff	and	Stefan	Banach	had	implied	that	the	problem	of	measure	has	a	positive	solution	if	n	=	1	or	n	=	2	and	a	negative	solution	(because	of	the	Banach–Tarski	paradox)	in	all	other	cases.	Physical	Applications
of	the	Ergodic	Hypothesis,	Proc.	Numerical	Integration	of	the	Barotropic	Vorticity	Equation,	with	J.	"John	Von	Neumann	a	documentary".	^	Macrae	1992,	pp.	46–47.	New	York,	NY:	Springer-Verlag.	pp.	277–299.	^	Narkiewicz	2004,	p.	120.	American	Institute	of	Physics.	A	History	of	Game	Theory:	From	the	Beginnings	to	1945.	Description,	contents,
incl.	"Von	Neumann	on	measure	and	ergodic	theory"	(PDF).	He	could	solve	problems	in	any	domain.	^	Macrae	1992,	pp.	362–364.	Hurd"	(PDF).	Washington,	D.C.:	MAA.	^	Ulam	1983,	p.	70.	doi:10.1007/978-3-662-07001-7.	Math.,	37:116-229.	During	this	time	he	contributed	to	the	development	of	the	Monte	Carlo	method,	which	allowed	solutions	to
complicated	problems	to	be	approximated	using	random	numbers.[194]	Flow	chart	from	von	Neumann's	"Planning	and	coding	of	problems	for	an	electronic	computing	instrument,"	published	in	1947.	This	led	him	to	a	large	number	of	military	consultancies,	primarily	for	the	Navy,	which	in	turn	led	to	his	involvement	in	the	Manhattan	Project.	^
"22824	von	Neumann	(1999	RP38)".	Von	Neumann	had	long	argued	that	while	the	technical	obstacles	were	sizable,	they	could	be	overcome	in	time.	"Von	Neumann,	John,	1903-1957".	34	(1):	170–190.	pp.	239–278.	Retrieved	February	25,	2014.	^	Ulam	1958,	pp.	4–6.	Reviews	of	Modern	Physics.	2:	193–227.	ISBN	978-3-030-50876-0.	The	positive
solution	for	spaces	of	dimension	at	most	two,	and	the	negative	solution	for	higher	dimensions,	comes	from	the	fact	that	the	Euclidean	group	is	a	solvable	group	for	dimension	at	most	two,	and	is	not	solvable	for	higher	dimensions.	New	York:	Palgrave	Macmillan.	Fjörtoft,	Tellus,	2:237-254.	Can	Mathematics	Be	Proved	Consistent?.
doi:10.2307/1989694.	89–104.	Kuiper,	F.;	Popken,	Jan	(1962).	He	argued	that	the	mathematics	of	quantum	mechanics	allows	the	collapse	of	the	wave	function	to	be	placed	at	any	position	in	the	causal	chain	from	the	measurement	device	to	the	"subjective	consciousness"	of	the	human	observer.	^	Veisdal,	Jørgen	(November	11,	2019).	17	(3–4):	81–93.
Natl.	(eds.).	ISBN	978-0-387-96078-4.	"Statistik	der	geodätischen	Linien	in	Mannigfaltigkeiten	negativer	Krümmung".	Notices	of	the	AMS.	John	von	Neumann:	The	Scientific	Genius	Who	Pioneered	the	Modern	Computer,	Game	Theory,	Nuclear	Deterrence,	and	Much	More	(2	ed.).	U.S.	Army	Research	Laboratory.	^	Sublette,	Carey.	^	a	b	Blair	1957,
p.	94.	^	Zund,	Joseph	D.	51	(1):	153–174.	^	Ulam	1958,	p.	9.	^	a	b	c	Blair	1957,	p.	90.	"Theory	of	Detonation	Waves.	Rept,	Department	of	Computer	Science,	University	of	Illinois	at	Urbana-Champaign,	Illinois	^	Pesavento,	Umberto	(1995),	"An	implementation	of	von	Neumann's	self-reproducing	machine"	(PDF),	Artificial	Life,	2	(4):	337–354,
doi:10.1162/artl.1995.2.337,	PMID	8942052,	archived	from	the	original	(PDF)	on	June	21,	2007	^	Rocha	(2015),	pp.	25–27.	1936.	Math.,	44:716-808.	"Interview	Transcript	#20	-	Oral	History	Project"	(PDF)	(Interview).	Annales	scientifiques	de	l'École	Normale	Supérieure.	^	Macrae	1992,	p.	205.	For	example,	the	uncertainty	principle,	according	to
which	the	determination	of	the	position	of	a	particle	prevents	the	determination	of	its	momentum	and	vice	versa,	is	translated	into	the	non-commutativity	of	the	two	corresponding	operators.	Hargittai,	Istvan	(2008).	arXiv:0901.2531.	^	Macrae	1992,	p.	16.	Von	Neumann's	habilitation	was	completed	on	December	13,	1927,	and	he	began	to	give
lectures	as	a	Privatdozent	at	the	University	of	Berlin	in	1928.[41]	He	was	the	youngest	person	ever	elected	Privatdozent	in	the	university's	history	in	any	subject.[42]	By	the	end	of	1927,	von	Neumann	had	published	12	major	papers	in	mathematics,	and	by	the	end	of	1929,	32,	a	rate	of	nearly	one	major	paper	per	month.[43]	In	1929,	he	briefly	became
a	Privatdozent	at	the	University	of	Hamburg,	where	the	prospects	of	becoming	a	tenured	professor	were	better,[44]	but	in	October	of	that	year	a	better	offer	presented	itself	when	he	was	invited	to	Princeton	University.[45]	On	New	Year's	Day	1930,	von	Neumann	married	Marietta	Kövesi,	who	had	studied	economics	at	Budapest	University.[45]	Von
Neumann	and	Marietta	had	one	child,	a	daughter,	Marina,	born	in	1935.	After	the	war,	he	served	on	the	General	Advisory	Committee	of	the	United	States	Atomic	Energy	Commission,	eventually	becoming	commissioner,	and	consulted	for	many	organizations	including	the	United	States	Air	Force,	the	Army's	Ballistic	Research	Laboratory,	the	Armed
Forces	Special	Weapons	Project,	and	the	Lawrence	Livermore	National	Laboratory.	Krehl,	Peter	O.	ISBN	978-1324003991.	Famous	puzzles	of	great	mathematicians.	The	New	Palgrave	Dictionary	of	Economics	(Second	ed.).	Complicated	programs	could	be	developed	and	debugged	in	days	rather	than	the	weeks	required	for	plugboarding	the	old
ENIAC.	Regis,	Ed	(1987).	"Proof	of	the	Quasi-ergodic	Hypothesis".	^	Rèdei	1999,	p.	2.	If	in	the	course	of	a	lecture	I	stated	an	unsolved	problem,	the	chances	were	he'd	come	to	me	at	the	end	of	the	lecture	with	the	complete	solution	scribbled	on	a	slip	of	paper."[290]	Eugene	Wigner	writes:	"'Jancsi,'	I	might	say,	'Is	angular	momentum	always	an	integer
of	h?	World	Scientific.	"NSF	Supercomputer	Program	Looks	Beyond	Princeton	Recall".	Norton	&	Company.	A	Fiery	Peace	in	a	Cold	War:	Bernard	Schriever	and	the	Ultimate	Weapon.	John	von	Neumann	and	the	Origins	of	Modern	Computing.	History	of	Functional	Analysis.	2.	Ladyzhenskaya,	Olga	A.;	Ural'tseva,	Nina	N.	OCLC	318641638.	Hist.
ISBN	978-1483253329.	The	mathematics	of	artificial	viscosity	smoothed	the	shock	transition	without	sacrificing	basic	physics.[173]	Von	Neumann	soon	applied	computer	modelling	to	the	field,	developing	software	for	his	ballistics	research.	In	1940–1941	von	Neumann	lectured	on	invariant	measures	at	the	Institute	for	Advanced	Study	at	Princeton.
"Towards	a	History	of	Game	Theory".	History	of	Political	Economy.	"A	Snapshot	of	Foundational	Attitudes	Toward	Quantum	Mechanics".	In	Bachem,	A.;	Grötschel,	M.;	Korte,	B.	(1996).	"Unsolved	Problems	in	Mathematics"	(PDF).	In	this	formalism	of	quantum	mechanics,	observable	quantities	such	as	position	or	momentum	are	represented	as	linear
operators	acting	on	the	Hilbert	space	associated	with	the	quantum	system.[149]	The	physics	of	quantum	mechanics	was	thereby	reduced	to	the	mathematics	of	Hilbert	spaces	and	linear	operators	acting	on	them.	Springer.	Warren,	July	10.	12:	36–38.	Ye,	Yinyu	(1997).	"Unleashing	the	Power".	John's	mother	was	Kann	Margit	(English:	Margaret	Kann);
[15]	her	parents	were	Jakab	Kann	and	Katalin	Meisels	of	the	Meisels	family.[16]	Three	generations	of	the	Kann	family	lived	in	spacious	apartments	above	the	Kann-Heller	offices	in	Budapest;	von	Neumann's	family	occupied	an	18-room	apartment	on	the	top	floor.[17]	On	February	20,	1913,	Emperor	Franz	Joseph	elevated	John's	father	to	the
Hungarian	nobility	for	his	service	to	the	Austro-Hungarian	Empire.	doi:10.1017/CBO9781139600224.	2004,	p.	8.	Retrieved	February	13,	2018.	Springer	Monographs	in	Mathematics	(3	ed.).	doi:10.1063/1.1699639.	35	(12):	1169–1170.	S2CID	119550393.	by	R.	His	brothers	changed	theirs	to	"Neumann"	and	"Vonneumann".[18]	Von	Neumann	became	a
naturalized	citizen	of	the	United	States	in	1937,	and	immediately	tried	to	become	a	lieutenant	in	the	United	States	Army's	Officers	Reserve	Corps.	Selected	papers	on	computer	science	(Center	for	the	Study	of	Language	and	Information	–	Lecture	Notes).	Although	the	single-memory,	stored	program	architecture	is	commonly	called	von	Neumann
architecture	as	a	result	of	von	Neumann's	paper,	the	architecture	was	based	on	the	work	of	Eckert	and	Mauchly,	inventors	of	the	ENIAC	computer	at	the	University	of	Pennsylvania.[197]	Von	Neumann	consulted	for	the	Army's	Ballistic	Research	Laboratory,	most	notably	on	the	ENIAC	project,[198]	as	a	member	of	its	Scientific	Advisory	Committee.
[199]	The	electronics	of	the	new	ENIAC	ran	at	one-sixth	the	speed,	but	this	in	no	way	degraded	the	ENIAC's	performance,	since	it	was	still	entirely	I/O	bound.	Acta	Szeged.	1951.	Interviewed	by	Albert	Tucker;	Frederik	Nebeker.	^	Dieudonné	1981,	pp.	211,	218.	Graduate	students	and	research	mathematicians	working	in	classical	measure	theory	and
analysis	on	general	topological	groups.	"Zur	Theorie	der	Gesellschaftsspiele".	Springer	Monographs	in	Mathematics.	It	is	conserved	by	perspective	mappings	("perspectivities")	and	ordered	by	inclusion.	"Remarks	on	the	Mind	Body	Question,	in	Symmetries	and	Reflections,	Scientific	Essays".	pp.	567–616.	Convex	analysis.	Archived	from	the	original	on
September	18,	2019.	"Nombres	universels	ou	p-adiques	avec	une	introduction	sur	l'algèbre	topologique".	He	replaced	the	equations	by	inequalities,	introduced	dynamic	equilibria,	among	other	things,	and	eventually	produced	the	paper.[187]	Linear	programming	Building	on	his	results	on	matrix	games	and	on	his	model	of	an	expanding	economy,	von
Neumann	invented	the	theory	of	duality	in	linear	programming	when	George	Dantzig	described	his	work	in	a	few	minutes,	and	an	impatient	von	Neumann	asked	him	to	get	to	the	point.	On	Rings	of	Operators,	with	F.	Linear	and	Quasilinear	Elliptic	Equations.	He	personally	interceded	to	speed	up	the	production	of	lithium-6	and	tritium	needed	for	the
compact	bombs.	Morgenstern	wrote	a	paper	on	game	theory	and	thought	he	would	show	it	to	von	Neumann	because	of	his	interest	in	the	subject.	[The	typescript	original	of	this	report	has	been	re-edited	by	M.	von	Neumann,	John	(1947).	doi:10.1090/s0002-9904-1958-10206-2.	Topics	in	the	Theory	of	Lifting.	2016	edition	ISBN	9781400882250	1958.
^	Macrae	1992,	pp.	334–335.	Mathematische	Zeitschrift	(in	German).	Transactions	of	the	American	Mathematical	Society.	Bibcode:1990jvno.book.....A.	In	anticipation	of	his	later	study	of	dimension	theory	in	algebras	of	operators,	von	Neumann	used	results	on	equivalence	by	finite	decomposition,	and	reformulated	the	problem	of	measure	in	terms	of
functions.[95]	A	major	contribution	von	Neumann	made	to	measure	theory	was	the	result	of	a	paper	written	to	answer	a	question	of	Haar	regarding	whether	there	existed	an	algebra	of	all	bounded	functions	on	the	real	number	line	such	that	they	form	"a	complete	system	of	representatives	of	the	classes	of	almost	everywhere-equal	measurable
bounded	functions".[96]	He	proved	this	in	the	positive,	and	in	later	papers	with	Stone	discussed	various	generalizations	and	algebraic	aspects	of	this	problem.[97]	He	also	proved	by	new	methods	the	existence	of	disintegrations	for	various	general	types	of	measures.	At	the	same	time	a	fly	that	travels	at	a	steady	15	mph	starts	from	the	front	wheel	of
the	southbound	bicycle	and	flies	to	the	front	wheel	of	the	northbound	one,	then	turns	around	and	flies	to	the	front	wheel	of	the	southbound	one	again,	and	continues	in	this	manner	till	he	is	crushed	between	the	two	front	wheels.	^	a	b	Blair	1957,	p.	104.	Maryland:	Princeton	Mathematics	Department.	In	honor	of	his	achievements	and	contributions	to
the	modern	world,	he	was	named	in	1999	the	Financial	Times	Person	of	the	Century,	as	a	representative	of	the	century's	characteristic	ideal	that	the	power	of	the	mind	could	shape	the	physical	world,	and	of	the	"intellectual	brilliance	and	human	savagery"	that	defined	the	20th	century.[7][8][9]	Life	and	education	Family	background	Von	Neumann's
birthplace,	at	16	Báthory	Street,	Budapest.	This	architecture	is	the	basis	of	most	modern	computer	designs,	unlike	the	earliest	computers	that	were	"programmed"	using	a	separate	memory	device	such	as	a	paper	tape	or	plugboard.	doi:10.1090/noti942.	In	his	doctoral	thesis	of	1925,	von	Neumann	demonstrated	two	techniques	to	exclude	such	sets—
the	axiom	of	foundation	and	the	notion	of	class.[81]	The	axiom	of	foundation	proposed	that	every	set	can	be	constructed	from	the	bottom	up	in	an	ordered	succession	of	steps	by	way	of	the	principles	of	Zermelo	and	Fraenkel.	If	one	set	belongs	to	another,	then	the	first	must	necessarily	come	before	the	second	in	the	succession.	John	von	Neumann:
Selected	letters.	The	others	were	supersmart	....	Am.	Ordnance	Assoc.,	21–23.	His	analysis	of	the	structure	of	self-replication	preceded	the	discovery	of	the	structure	of	DNA.	And	if	there	were	Nobel	Prizes	in	computer	science	and	mathematics,	he	would	have	been	honored	by	these,	too.	(1933).	Bibcode:2018FoPh...48.1007M.	Question:	what	total
distance	did	the	fly	cover?	1993,	p.	184.	ed.	Princeton	University	Press.	^	Goldstine	1985,	pp.	8–9.	Retrieved	December	16,	2016.	Mat.	PMID	16587674..	ISBN	978-1-84064-868-3.	of	3rd	Int.	Cambridge,	Massachusetts:	Harvard	University	Press.	He	was	quoted	in	1950	remarking,	"If	you	say	why	not	bomb	[the	Soviets]	tomorrow,	I	say,	why	not	today?
Sheehan,	Neil	(2010).	1945.	^	von	Neumann,	J.	The	Art	of	Computer	Programming:	Volume	3	Sorting	and	Searching.	ISBN	978-0-521-36734-9.	G.	^	Macrae	1992,	pp.	38–42.	Some	of	von	Neumann's	early	computer	programs	have	been	preserved.[200]	The	next	computer	that	von	Neumann	designed	was	the	IAS	machine	at	the	Institute	for	Advanced
Study	in	Princeton,	New	Jersey.	T.,	Trans.,	Princeton	University	Press,	available	here.	He	was	also	very	concerned	with	his	legacy,	in	two	aspects,	the	first	being	the	durability	of	his	intellectual	contributions	to	the	world,[259]	and	the	secondly	the	life	of	his	daughter.	^	Quantum	Information	Theory,	By	Mark	M.	In	this	model,	the	(transposed)
probability	vector	p	represents	the	prices	of	the	goods	while	the	probability	vector	q	represents	the	"intensity"	at	which	the	production	process	would	run.	Nat.	ISBN	978-3-7643-9896-5.	^	Knuth,	Donald	E.	^	von	Neumann	1963a,	pp.	219–237.	^	"Von	Neumann".	Narkiewicz,	Władysław	(2018).	The	Computer	from	Pascal	to	von	Neumann.	Although	he
went	to	bed	at	a	reasonable	time	he	would	awaken	late	in	the	night,	two	or	three	in	the	morning	by	which	time	his	brain	had	thought	through	problems	he	had	in	the	previous	day	and	begin	working	again	and	writing	things	down.	Oxford:	Oxford	University	Press.	The	'projective	measurement'	scheme	introduced	by	von	Neumann	led	to	the
development	of	quantum	decoherence	theories.[165][166]	Quantum	logic	Main	article:	Quantum	logic	Von	Neumann	first	proposed	a	quantum	logic	in	his	1932	treatise	Mathematical	Foundations	of	Quantum	Mechanics,	where	he	noted	that	projections	on	a	Hilbert	space	can	be	viewed	as	propositions	about	physical	observables.	New	York:	Charles
Scribner's	Sons.	doi:10.1007/s10701-018-0197-5.	It	was	defined	as	a	complex	vector	space	with	a	Hermitian	scalar	product,	with	the	corresponding	norm	being	both	separable	and	complete.	"Egyenletesen	sürü	szämsorozatok	(Gleichmässig	dichte	Zahlenfolgen)".	The	class	of	groups	von	Neumann	isolated	in	his	work	on	Banach–Tarski	decompositions
was	very	important	in	many	areas	of	mathematics,	including	von	Neumann's	own	later	work	in	measure	theory	(see	below).	Quite	a	bit	of	the	content	of	the	course,	especially	toward	the	end,	was	discovered	a	few	weeks	before	it	appeared	on	the	blackboard.	Even	if	he	was	entertaining	guests	or	hosting	a	party	he	would	still	spend	some	time	in	his
work	room	working	away,	still	following	the	conversation	in	the	other	room	where	guests	were.	McCorduck,	Pamela	(2004).	^	Steen,	L.	^	Glimm,	Impagliazzo	&	Singer	1990,	p.	2.	^	Dyson	2012,	pp.	267–268,	287.	^	von	Neumann	2005,	p.	124.	^	a	b	Macrae	1992,	pp.	155–157.	Lexington,	Massachusetts:	D.	New	York:	Cambridge	University	Press.	^
Mermin,	N.	Bibcode:1932PNAS...18..263N.	Papers	of	John	von	Neumann	on	computing	and	computer	theory.	^	von	Plato,	Jan	(2018).	He	replied	Yes."	(Halperin,	Israel	(1990).	ISBN	978-0792368120.	Musings	Of	The	Masters:	An	Anthology	Of	Mathematical	Reflections.	Rosenthal	(Elsevier	2016),	page	266	^	The	Technological	Singularity	by	Murray
Shanahan,	(MIT	Press,	2015),	page	233	^	Chalmers,	David	(2010).	^	von	Neumann	1963b,	pp.	205–218.	doi:10.1007/978-3-030-03754-3.	The	second	half	of	the	book	includes	a	discussion	of	Kakutani's	very	interesting	approach	to	invariant	measures.	^	Lissner,	Will	(March	10,	1946).	Von	Neumann	considers	the	potential	for	conflict	between	his	self-
reproducing	machines,	stating	that	"our	models	lead	to	such	conflict	situations",[214]	indicating	it	as	a	field	of	further	study.[211]: 147 	The	cybernetics	movement	highlighted	the	question	of	what	it	takes	for	self-reproduction	to	occur	autonomously,	and	in	1952,	John	von	Neumann	designed	an	elaborate	2D	cellular	automaton	that	would	automatically
make	a	copy	of	its	initial	configuration	of	cells.	New	York:	Oxford	University	Press.	Tech.	^	Afuso,	C.	^	Macrae	1992,	pp.	167–168.	Who	Got	Einstein's	Office?:	Eccentricity	and	Genius	at	the	Institute	for	Advanced	Study.	doi:10.1007/978-3-540-30721-1.	She	added	that	he	"enjoyed	the	good	life,	liked	to	live	well,	and	counted	a	number	of	celebrities
among	his	friends	and	colleagues".	Ulam,	Stanisław	(1983).	Henderson,	Harry	(2007).	^	Bub,	Jeffrey	(2010).	OCLC	11497873.	Ford	School	of	Public	Policy	at	the	University	of	Michigan.	Bolyai	Society	Mathematical	Studies.	Econ.	Lecture	Notes	of	I-585-Biologically	Inspired	Computing	Course,	Indiana	University	(PDF).	^	Halmos	1973,	p.	394.	^
Macrae	1992,	p.	245.	doi:10.1080/00963402.1957.11457538.	ISBN	978-0-201-12065-3.	Retrieved	February	22,	2016.	Operator	Methods	in	Classical	Mechanics,	II,	with	P.	"Maximum	principles	and	minimal	surfaces".	ISBN	978-0-691-08069-7.	Von	Neumann	knew	about	this	and	was	grateful	for	the	assistance	of	his	audience	in	telling	him	when	he	was
going	too	quickly.[270]	Halmos	described	his	lectures	as	"dazzling",	with	his	speech	clear,	rapid,	precise	and	all	encompasing.	pp.	78–86.	1934.	Of	course	you	realize	Lagrange	also	used	digital	models	to	simulate	continuum	mechanics."	It	was	evident	from	von	Neumann's	face,	that	he	had	been	unaware	of	Lagrange's	Mécanique	analytique.[174]
Other	work	in	physics	While	not	as	prolific	in	physics	as	he	was	in	mathematics,	he	nevertheless	made	several	other	notable	contributions	to	it.	Further	reading	Books	Redei,	Miklos,	ed.	44	(3):	222–230.	"Person	of	the	Year:	Past	winners".	^	Poundstone,	William	(May	4,	2012).	On	Rings	of	Operators,	III,	Ann.	Presper	Eckert	and	John	Mauchly,
described	a	computer	architecture	in	which	the	data	and	the	program	are	both	stored	in	the	computer's	memory	in	the	same	address	space.	^	Macrae	1992,	p.	209.	In	Gillispie,	C.	Fundamenta	Mathematicae.	John	von	Neumann:	The	Scientific	Genius	Who	Pioneered	the	Modern	Computer,	Game	Theory,	Nuclear	Deterrence,	and	Much	More.
Hoffmann,	Banesh	(1984).	Herken,	Gregg	(2002).	It	was	also	demonstrated	that	the	laws	of	distribution	of	classical	logic,	P	∨	(	Q	∧	R	)	=	(	P	∨	Q	)	∧	(	P	∨	R	)	{\displaystyle	P\lor	(Q\land	R)=(P\lor	Q)\land	(P\lor	R)}	and	P	∧	(	Q	∨	R	)	=	(	P	∧	Q	)	∨	(	P	∧	R	)	{\displaystyle	P\land	(Q\lor	R)=(P\land	Q)\lor	(P\land	R)}	,	are	not	valid	for	quantum	theory.[168]
The	reason	for	this	is	that	a	quantum	disjunction,	unlike	the	case	for	classical	disjunction,	can	be	true	even	when	both	of	the	disjuncts	are	false	and	this	is	in	turn	attributable	to	the	fact	that	it	is	frequently	the	case	in	quantum	mechanics	that	a	pair	of	alternatives	are	semantically	determinate,	while	each	of	its	members	is	necessarily	indeterminate.	"A
Self-Reproducing	Interstellar	Probe".	Prog.	He	entertained	friends	by	asking	them	to	randomly	call	out	page	numbers;	he	then	recited	the	names,	addresses	and	numbers	therein.[24][299]	Legacy	"It	seems	fair	to	say	that	if	the	influence	of	a	scientist	is	interpreted	broadly	enough	to	include	impact	on	fields	beyond	science	proper,	then	John	von
Neumann	was	probably	the	most	influential	mathematician	who	ever	lived,"	wrote	Miklós	Rédei	in	John	von	Neumann:	Selected	Letters.[300]	James	Glimm	wrote:	"he	is	regarded	as	one	of	the	giants	of	modern	mathematics".[301]	The	mathematician	Jean	Dieudonné	said	that	von	Neumann	"may	have	been	the	last	representative	of	a	once-flourishing
and	numerous	group,	the	great	mathematicians	who	were	equally	at	home	in	pure	and	applied	mathematics	and	who	throughout	their	careers	maintained	a	steady	production	in	both	directions",[3]	while	Peter	Lax	described	him	as	possessing	the	"most	scintillating	intellect	of	this	century".[302]	In	the	foreword	of	Miklós	Rédei's	Selected	Letters,
Peter	Lax	wrote,	"To	gain	a	measure	of	von	Neumann's	achievements,	consider	that	had	he	lived	a	normal	span	of	years,	he	would	certainly	have	been	a	recipient	of	a	Nobel	Prize	in	economics.	Eisenhower:	Citation	Accompanying	Medal	of	Freedom	Presented	to	Dr.	John	von	Neumann".	doi:10.2307/1968621.	(2008).	University	of	California	at	Los
Angeles.	doi:10.1007/s10701-010-9480-9.	^	Rédei,	Miklós	(ed.).	^	Tucker	1984,	p.	8.	Pantheon	Press.	^	Macrae	1992,	p.	379"	^	a	b	Dransfield	&	Dransfield	2003,	p.	124	"He	was	brought	up	in	a	Hungary	in	which	anti-Semitism	was	commonplace,	but	the	family	were	not	overly	religious,	and	for	most	of	his	adult	years	von	Neumann	held	agnostic
beliefs."	^	Ayoub	2004,	p.	170	"On	the	other	hand,	von	Neumann,	giving	in	to	Pascal's	wager	on	his	death	bed,	received	extreme	unction."	^	Pais	2006,	p.	109	"He	had	been	completely	agnostic	for	as	long	as	I	had	known	him.	Von	Neumann's	father	believed	that	knowledge	of	languages	other	than	their	native	Hungarian	was	essential,	so	the	children
were	tutored	in	English,	French,	German	and	Italian.[22]	By	the	age	of	eight,	von	Neumann	was	familiar	with	differential	and	integral	calculus,[23]	but	he	was	particularly	interested	in	history.	Operator	Algebras,	Quantization,	and	Noncommutative	Geometry:	A	Centennial	Celebration	Honoring	John	von	Neumann	and	Marshall	H.	^	"BRL's	Scientific
Advisory	Committee,	1940".	Archived	from	the	original	on	November	6,	2021.	He	did	find	them,	with	von	Neumann	being	unable	to	answer	satisfactorily	a	question	each	in	differential	geometry,	number	theory,	and	algebra.	^	Ulam	1958,	p.	8.	^	Myhrvold,	Nathan	(March	21,	1999).	^	Macrae	1992,	p.	97.	OCLC	48941348.	The	Banach–Tarski	Paradox
(2	ed.).	(March	1950).	Reduction	Theory,	Ann.	The	Polymath:	A	Cultural	History	from	Leonardo	da	Vinci	to	Susan	Sontag.	Examples	of	Continuous	Geometries,	Proc.	S2CID	121141866..	van	Dantzig,	D.	"Über	einen	Hilfssatz	der	Variationsrechnung".	Princeton	University.	18	(3):	263–266.	Joos,	Erich.,	Kiefer,	Claus.,	Kupsch,	Joachim.,	Stamatescu,	Ion-
Olimpiu.,	Zeh,	H.	80	(4):	370.	^	von	Neumann	1947,	pp.	180–196.	^	Schneider,	Gersting	&	Brinkman	2015,	p.	28.	^	Goldstine	1985,	pp.	9–10.	^	Macrae	1992,	pp.	362–363.	pp.	89–104.	The	field	of	quantum	logic	was	subsequently	inaugurated,	in	a	famous	paper	of	1936	by	von	Neumann	and	Garrett	Birkhoff,	the	first	work	ever	to	introduce	quantum
logics,[167]	wherein	von	Neumann	and	Birkhoff	first	proved	that	quantum	mechanics	requires	a	propositional	calculus	substantially	different	from	all	classical	logics	and	rigorously	isolated	a	new	algebraic	structure	for	quantum	logics.	doi:10.4064/fm-11-1-230-238.	In	Cooper,	Necia	Grant;	Eckhardt,	Roger;	Shera,	Nancy	(eds.).	Sci.,	18:70-82.	The
lines	running	to	the	right	are	the	tapes	of	genetic	instructions,	which	are	copied	along	with	the	body	of	the	machines.	34,	No.	252,	1981	edition.	"Letter	to	R.	1940.	On	Regular	Rings,	Proc.	The	Impact	of	Recent	Developments	in	Science	on	the	Economy	and	on	Economics,	Partial	text	of	a	talk	at	the	National	Planning	Assoc.,	Washington,	D.C.,
December	12,	1955,	Looking	Ahead,	4:11.	^	a	b	Macrae	1992,	pp.	350–351.	OCLC	26764320.	Journal	of	Applied	Physics.	Mathworld.wolfram.com.	When	Cuthbert	Hurd	hired	him	as	a	consultant	to	IBM,	Hurd	often	quietly	paid	the	fines	for	his	traffic	tickets.[66]	Von	Neumann's	closest	friend	in	the	United	States	was	mathematician	Stanislaw	Ulam.	^
a	b	c	d	Van	Heijenoort	1967,	pp.	393–394.	^	a	b	Bernstein,	Jeremy	(2010).	John	Von	Neumann	and	Modern	Economics.	pp.	50–56.	^	von	Neumann,	John;	Bochner,	Salomon	(1935).	ISBN	978-0190655174.	At	times	Von	Neumann	even	forgot	the	lines	that	his	brother	recited	from	Goethe's	Faust.[71]	He	died	at	age	53	on	February	8,	1957,	at	the	Walter
Reed	Army	Medical	Center	in	Washington,	D.C.,	under	military	security	lest	he	reveal	military	secrets	while	heavily	medicated.	"Convex	Algebra	and	Duality	in	Dynamic	Models	of	production".	^	Dyson	2013,	p.	156.	Cambridge	University	Press.	Halmos,	Paul	(1973).	ISBN	978-1-56881-256-4.	To	calculate	the	overall	star	rating	and	percentage
breakdown	by	star,	we	donâ€™t	use	a	simple	average.	Archived	from	the	original	on	February	11,	2001.	Institute	for	Operations	Research	and	the	Management	Sciences.	New	York:	Pergamon	Press.	^	Freire,	Olival	Jr.	(2006).	doi:10.1007/978-3-540-30421-0.	I	Want	To	Be	A	Mathematician:	an	Automathography.	He	delighted	in	gossip	and	dirty	jokes.
Math.,	33:587-642.	Volume	II:	Operators,	Ergodic	Theory	and	Almost	Periodic	Functions	in	a	Group	1961.	OCLC	889643614.	ISBN	0-598-37798-0[211]	Scholarly	articles	1923.	2012	edition:	ISBN	9780300181111	1966.	Davenport,	Daniel	I.	If	you	say	today	at	five	o'clock,	I	say	why	not	one	o'clock?"[251]	On	February	15,	1956,	von	Neumann	was
presented	with	the	Medal	of	Freedom	by	President	Dwight	D.	Verhandl.	"Von	Neumann's	First	Computer	Program".	January	5,	2016.	^	a	b	von	Neumann	2005,	p.	123.	OCLC	832033269.	John	von	Neumann:	Collected	Works,	1903–1957,	Volume	6:	Theory	of	Games,	Astrophysics,	Hydrodynamics	and	Meteorology	(PDF).	He	was	a	genius."[289]	George
Pólya,	whose	lectures	at	ETH	Zürich	von	Neumann	attended	as	a	student,	said	"Johnny	was	the	only	student	I	was	ever	afraid	of.	And	great	prima	donnas.	Rickles,	Dean	(2020).	Von	Neumann	found	some	faults	in	the	book	and	corrected	them–for	example,	replacing	equations	by	inequalities.	--	Zentralblatt	MATH	Customer	Reviews,	including	Product
Star	Ratings	help	customers	to	learn	more	about	the	product	and	decide	whether	it	is	the	right	product	for	them.	ISBN	978-0-9619681-0-6.	The	most	hopeful	answer	is	that	the	human	species	has	been	subjected	to	similar	tests	before	and	it	seems	to	have	a	congenital	ability	to	come	through,	after	varying	amounts	of	trouble."	—von	Neumann,
1955[224]	Technological	singularity	hypothesis	See	also:	Technological	singularity	The	first	use	of	the	concept	of	a	singularity	in	the	technological	context	is	attributed	to	von	Neumann,[225]	who	according	to	Ulam	discussed	the	"ever	accelerating	progress	of	technology	and	changes	in	the	mode	of	human	life,	which	gives	the	appearance	of
approaching	some	essential	singularity	in	the	history	of	the	race	beyond	which	human	affairs,	as	we	know	them,	could	not	continue."[226]	This	concept	was	fleshed	out	later	in	the	book	Future	Shock	by	Alvin	Toffler.	To	demonstrate	that	the	addition	of	this	new	axiom	to	the	others	did	not	produce	contradictions,	von	Neumann	introduced	a	method	of
demonstration	called	the	method	of	inner	models,	which	became	an	essential	instrument	in	set	theory.[81]	The	second	approach	to	the	problem	of	sets	belonging	to	themselves	took	as	its	base	the	notion	of	class,	and	defines	a	set	as	a	class	that	belongs	to	other	classes,	while	a	proper	class	is	defined	as	a	class	that	does	not	belong	to	other	classes.
Archived	from	the	original	(PDF)	on	June	10,	2016.	^	Ulam	1958,	pp.	5–6.	Bibcode:1957BuAtS..13d.150T.	ISBN	978-3-662-03263-3.	S2CID	118595119.	ISBN	978-0-471-17420-2.	^	Kaplan,	Michael	and	Kaplan,	Ellen	(2006)	Chances	are–:	adventures	in	probability.	In	a	paper	from	1925,	he	proved	that	for	any	dense	sequence	of	points	in	[0,1],	there
existed	a	rearrangement	of	those	points	that	is	uniformly	distributed.[122][123][124]	In	1926	his	sole	publication	was	on	Prüfer's	theory	of	ideal	algebraic	numbers	where	von	Neumann	found	a	new	way	of	constructing	them,	extending	Prüfer's	theory	to	the	field	of	all	algebraic	numbers,	and	their	relation	to	p-adic	numbers.[125][126][127][128][129]
[130]	In	1928	he	wrote	a	couple	papers	on	these	topics.	Wiss.	^	Ballistics:	Theory	and	Design	of	Guns	and	Ammunition,	Second	Edition	By	Donald	E.	2007	edition:	ISBN	9781400829460.	David;	Schack,	Rüdiger	(2018).	The	Neumann	family	thus	acquired	the	hereditary	appellation	Margittai,	meaning	"of	Margitta"	(today	Marghita,	Romania).	Memoirs
of	the	American	Mathematical	Society.	^	Kuiper	&	Popken	1962,	p.	385.	Vol.	64.	(1929).	OCLC	187313311.	4,	25	(3–4):	667–681.	Suppose	that	the	state	ɸ	of	a	certain	electron	verifies	the	proposition	"the	spin	of	the	electron	in	the	x	direction	is	positive."	By	the	principle	of	indeterminacy,	the	value	of	the	spin	in	the	direction	y	will	be	completely
indeterminate	for	ɸ.	ISSN	0018-2702.	IV:	Continuous	geometry	and	other	topics,	Oxford:	Pergamon	Press,	MR	0157874	Neumann,	John	von	(1981)	[1937],	Halperin,	Israel	(ed.),	"Continuous	geometries	with	a	transition	probability",	Memoirs	of	the	American	Mathematical	Society,	34	(252),	doi:10.1090/memo/0252,	ISBN	978-0-8218-2252-4,
ISSN	0065-9266,	MR	0634656	^	Macrae	1992,	p.	140.	Cambridge:	MIT	Press.	"Johnny	Jiggles	the	Planet".	MR	1896971.	Bulletin	of	the	American	Mathematical	Society.	Inst.	^	von	Neumann,	John	(1930).	^	"John	von	Neumann	Award".	p.	196.	(1995).	^	Macrae	1992,	p.	48.	Unaware	of	this,	in	1934	I	asked	von	Neumann	if	he	would	direct	my	doctoral
thesis.	^	Herken	2002,	pp.	171,	374.	OCLC	52395899.	Anyway,	a	whole	bunch	of	those	other	guys.	JFM	54.0096.02.	Palombi,	Fabrizio	(ed.).	(1968).	(archived	2006)	Contains	some	autobiographical	material	on	Gilchrist's	use	of	the	IAS	computer	beginning	in	1952.	Palermo.	^	Macrae	1992,	p.	backcover.	Von	Neumann's	contributions	to	fluid	dynamics
included	his	discovery	of	the	classic	flow	solution	to	blast	waves,[170]	and	the	co-discovery	(independently	of	Yakov	Borisovich	Zel'dovich	and	Werner	Döring)	of	the	ZND	detonation	model	of	explosives.[171]	During	the	1930s,	von	Neumann	became	an	authority	on	the	mathematics	of	shaped	charges.[172]	Later	with	Robert	D.	Can	We	Survive
Technology?	When	the	question	was	put	to	von	Neumann,	he	solved	it	in	an	instant,	and	thereby	disappointed	the	questioner:	"Oh,	you	must	have	heard	the	trick	before!"	"What	trick?"	asked	von	Neumann,	"All	I	did	was	sum	the	geometric	series."[294]	Eugene	Wigner	told	a	similar	story,	only	with	a	swallow	instead	of	a	fly,	and	says	it	was	Max	Born
who	posed	the	question	to	von	Neumann	in	the	1920s.[295]	Similarly,	when	the	first	computers	he	was	helping	develop	were	completed,	simple	tests	like	"what	is	the	lowest	power	of	2	that	has	the	number	7	in	the	fourth	position	from	the	end?"	were	conducted	to	ensure	their	accuracy.	^	John	von	Neumann:	Life,	Work,	and	Legacy	Institute	of
Advanced	Study,	Princeton	^	von	Neumann	2005,	p.	7.	In	1935,	Grete	Hermann	published	a	paper	arguing	that	the	proof	contained	a	conceptual	error	and	was	therefore	invalid.[151]	Hermann's	work	was	largely	ignored	until	after	John	S.	A	Method	for	the	Numerical	Calculation	of	Hydrodynamic	Shocks,	with	R.	Lapok.	^	von	Neumann,	John	(1966).
^	a	b	Schreiber,	Zvi	(1995).	PMC	1076162.	Collected	works	1963.	S2CID	122961988.	Foundations	of	Physics.	OSTI	1444158.	8:	28–31.	^	a	b	c	d	von	Neumann,	John	(1966).	The	original	version	of	these	notes	was	prepared	by	Paul	Halmos,	von	Neumann's	assistant	that	year.	Zermelo–Fraenkel	set	theory	provided	a	series	of	principles	that	allowed	for
the	construction	of	the	sets	used	in	the	everyday	practice	of	mathematics,	but	did	not	explicitly	exclude	the	possibility	of	the	existence	of	a	set	that	belongs	to	itself.	JSTOR	1989694.	This	new	mathematical	formulation	included	as	special	cases	the	formulations	of	both	Heisenberg	and	Schrödinger.[149]	When	Heisenberg	was	informed	von	Neumann
had	clarified	the	difference	between	an	unbounded	operator	that	was	a	self-adjoint	operator	and	one	that	was	merely	symmetric,	Heisenberg	replied	"Eh?	^	Wigner,	Eugene;	Henry	Margenau	(December	1967).	"The	Unparalleled	Genius	of	John	von	Neumann".	A	simple	configuration	in	von	Neumann's	cellular	automaton.	Bronowski,	Jacob	(1974).
OCLC	18290810.	Sci.,	22:101-108.	He	arranged	its	financing,	and	the	components	were	designed	and	built	at	the	RCA	Research	Laboratory	nearby.	S2CID	123492324.	Von	Neumann's	method	used	a	pivoting	algorithm	between	simplices,	with	the	pivoting	decision	determined	by	a	nonnegative	least	squares	subproblem	with	a	convexity	constraint



(projecting	the	zero-vector	onto	the	convex	hull	of	the	active	simplex).	Until	the	last,	he	continued	to	be	a	member	of	the	Commission	and	chairman	of	an	important	advisory	committee	to	the	Defense	Department.	doi:10.1080/14697688.2011.552332.	In	Durlauf,	Steven	N.;	Blume,	Lawrence	E.	"The	Extraordinary	Inspiration	of	John	von	Neumann".
"Highlights	in	the	History	of	Spectral	Theory".	This	was	not	something	that	von	Neumann	had	much	knowledge	of,	so	it	was	arranged	for	him	to	take	a	two-year,	non-degree	course	in	chemistry	at	the	University	of	Berlin,	after	which	he	sat	for	the	entrance	exam	to	the	prestigious	ETH	Zurich,[34]	which	he	passed	in	September	1923.[35]	At	the	same
time,	von	Neumann	also	entered	Pázmány	Péter	University	in	Budapest,[36]	as	a	Ph.D.	candidate	in	mathematics.	"Mathematical	Theory	of	Poker	Is	Applied	to	Business	Problems;	GAMING	STRATEGY	USED	IN	ECONOMICS	Big	Potentialities	Seen	Strategies	Analyzed	Practical	Use	in	Games".	^	Macrae	1992,	pp.	359–365.	Ulam	noted	that	one	time
while	driving	south	to	a	meeting	of	the	American	Mathematical	Society,	von	Neumann	would	describe	even	the	minutest	details	of	the	battles	of	the	Civil	War	that	occurred	in	the	places	they	drove	by.[62]	Von	Neumann	liked	to	eat	and	drink.	This	functionality	is	provided	solely	for	your	convenience	and	is	in	no	way	intended	to	replace	human
translation.	^	a	b	c	d	e	f	g	h	i	Halmos,	Paul	R.	Modeling	Rational	Agents:	From	Interwar	Economics	to	Early	Modern	Game	Theory.	It	solved	a	problem	of	Hugo	Steinhaus	asking	whether	an	interval	is	ℵ	0	{\displaystyle	\aleph	_{0}}	-divisible.	Archived	from	the	original	on	December	15,	2014.	S2CID	45005704.	Aspray,	William	(1990).
arXiv:physics/0508180.	von	Neumann,	John	(1963a).	Instead,	our	system	considers	things	like	how	recent	a	review	is	and	if	the	reviewer	bought	the	item	on	Amazon.	S2CID	123066944.	Rend.	^	"Von	Neumann	Algebras"	(PDF).	12	(1):	36–50.	Prisoner's	Dilemma:	John	Von	Neumann,	Game	Theory,	and	the	Puzzle	of	the	Bomb.	ISBN	978-3-540-63372-3.
^	Goldstine	1980,	pp.	167.	Von	Neumann	then	gave	a	seminar	on	his	computer	program	to	an	audience	which	included	his	friend	Theodore	von	Kármán.	^	Sargan,	J.D.;	Bhargava,	Alok	(1983).	"The	stellar-dynamical	oeuvre".	On	Infinite	Direct	Products,	Compos.	Shizuo	Kakutani	was	at	the	Institute	that	year,	and	he	and	von	Neumann	had	many
conversations	on	the	subject.	^	Mitchell	2009,	p.	124.	"On	Rings	of	Operators.	^	Dieudonné	1981,	pp.	175–176,	178–179,	181,	183.	As	far	as	I	could	tell,	von	Neumann	was	able	on	once	reading	a	book	or	article	to	quote	it	back	verbatim;	moreover,	he	could	do	it	years	later	without	hesitation.	^	Peter	Martin	(December	24,	1999).	In	addition,	he
maintained	his	knowledge	of	languages	he	learnt	in	his	youth,	becoming	some	what	of	a	linguist.	Arthur	W.	Diophantische	Approximationen.	^	Macrae	1992,	p.	52.	Random	House	Digital.	Dore,	Mohammed;	Sukhamoy,	Chakravarty;	Goodwin,	Richard,	eds.	ISBN	978-0-669-00089-4.	Anderson:	"You	know,	Herb,	Johnny	can	do	calculations	in	his	head
ten	times	as	fast	as	I	can!	And	I	can	do	them	ten	times	as	fast	as	you	can,	Herb,	so	you	can	see	how	impressive	Johnny	is!"[292]	Halmos	recounts	a	story	told	by	Nicholas	Metropolis,	concerning	the	speed	of	von	Neumann's	calculations,	when	somebody	asked	von	Neumann	to	solve	the	famous	fly	puzzle:[293]	Two	bicyclists	start	20	miles	apart	and
head	toward	each	other,	each	going	at	a	steady	rate	of	10	mph.	^	"American	Scientists	Issue".	OCLC	839117596.	His	work	on	operator	theory	lead	to	his	most	profound	invention	in	pure	mathematics,	the	study	of	von	Neumann	algebras	and	in	general	of	operator	algebras.[109]	In	other	work	in	functional	analysis	von	Neumann	was	also	the	first
mathematician	to	apply	new	topological	ideas	from	Hausdorff	to	Hilbert	spaces.	^	"Nassau	Presbyterian	Church".	But	there	is	little	doubt	that	one	could	carry	out	the	necessary	analyses	needed	to	predict	the	results,	intervene	on	any	desired	scale,	and	ultimately	achieve	rather	fantastic	results."[224]	"The	technology	that	is	now	developing	and	that
will	dominate	the	next	decades	is	in	conflict	with	traditional,	and,	in	the	main,	momentarily	still	valid,	geographical	and	political	units	and	concepts.	Translations	are	not	retained	in	our	system.	Oxford:	Clarendon.	Monotone	Processes	of	Convex	and	Concave	Type.	John	von	Neumann	Computer	Society.	"The	Point	Source	Solution".	12	(4):	367–395.
"Distribution	of	the	ratio	of	the	mean	square	successive	difference	to	the	variance".	OCLC	15548856.	February	15,	2014.	^	"Every	FT	Person	of	the	Year	since	1970".	"Interview	Transcript	#18	-	Oral	History	Project"	(PDF)	(Interview).	"Zur	Hilbertschen	Beweistheorie".	Complete	Dictionary	of	Scientific	Biography.	ISBN	978-0-8160-5750-4.	R.
JFM	56.0440.04.	24–25:	243–261.	Narkiewicz,	Wladyslaw	(2004).	Logical	Dilemmas:	The	Life	and	Work	of	Kurt	Gödel.	A	final	example	Goldstine	writes	about	was	that	one	time	von	Neumann	had	difficulty	proving	something	related	to	the	bounds	of	eigenvalues,	and	some	time	later	Goldstine	saw	in	a	paper	in	the	Math	Reviews	where	someone	had
proved	a	related	theorem	and	described	the	theorem	to	von	Neumann,	who	was	then	able	to	come	to	the	blackboard	and	write	down	a	proof.	doi:10.1080/00029890.1973.11993293.	von	Neumann,	John	(1963b)	[1st	pub.	Berlin,	New	York:	Springer-Verlag.	(2002).	Cambridge	[u.a.]:	Cambridge	Univ.	(ed.),	The	Stanford	Encyclopedia	of	Philosophy
(Summer	2020	ed.),	Metaphysics	Research	Lab,	Stanford	University,	retrieved	July	25,	2020	^	Gabbay,	Dov	M.;	Woods,	John	(2007).	Von	Neumann	proved	that	indeed	that	all	intervals,	half-open,	open,	or	closed	are	ℵ	0	{\displaystyle	\aleph	_{0}}	-divisible	by	translations	(ie	that	these	intervals	can	be	decomposed	into	ℵ	0	{\displaystyle	\aleph	_{0}}
subsets	that	are	congruent	by	translation).[131][132][133][134]	His	next	paper	dealt	with	giving	a	constructive	proof	without	the	axiom	of	choice	that	2	ℵ	0	{\displaystyle	2^{\aleph	_{0}}}	algebraically	independent	reals	exist.	doi:10.1007/bf01448847.	MR	0096572.	^	a	b	Van	Hove,	Léon	(1958).	Dantzig	then	listened	dumbfounded	while	von
Neumann	provided	an	hourlong	lecture	on	convex	sets,	fixed-point	theory,	and	duality,	conjecturing	the	equivalence	between	matrix	games	and	linear	programming.[188]	Later,	von	Neumann	suggested	a	new	method	of	linear	programming,	using	the	homogeneous	linear	system	of	Paul	Gordan	(1873),	which	was	later	popularized	by	Karmarkar's
algorithm.	^	McCorduck	2004,	p.	81.	His	goal	was	to	quickly	develop	ICBMs	and	the	compact	hydrogen	bombs	that	they	could	deliver	to	the	USSR,	and	he	knew	the	Soviets	were	doing	similar	work	because	the	CIA	interviewed	German	rocket	scientists	who	were	allowed	to	return	to	Germany,	and	von	Neumann	had	planted	a	dozen	technical	people
in	the	CIA.	Miranda,	Mario	(1997).	T.	Mathematische	Zeitschrift.	The	American	Mathematical	Monthly.	^	"Direct	Integrals	of	Hilbert	Spaces	and	von	Neumann	Algebras"	(PDF).	Von	Neumann	was	the	only	genius	I	ever	met.	Retrieved	February	4,	2008.	^	Doran	et	al.	AMS.	He	realized	in	1926	that	a	state	of	a	quantum	system	could	be	represented	by
a	point	in	a	(complex)	Hilbert	space	that,	in	general,	could	be	infinite-dimensional	even	for	a	single	particle.	Retrieved	May	19,	2016.	Thompson	in	the	1950s	and	then	by	Stephen	M.	Halperin,	Israel	(1984).	^	von	Neumann,	J	(1928).	(1962).	^	Bacciagaluppi,	Guido	(2020),	"The	Role	of	Decoherence	in	Quantum	Mechanics",	in	Zalta,	Edward	N.
ISBN	978-0-306-70738-4.	Taub	and	Veblen	he	wrote	a	paper	extending	the	Dirac	equation	to	projective	relativity,	maintaining	invariance	with	regards	to	coordinate,	spin,	and	gauge	transformations,	as	a	part	of	early	research	into	potential	theories	of	quantum	gravity	in	the	1930s.[176]	Economics	Game	theory	Von	Neumann	founded	the	field	of
game	theory	as	a	mathematical	discipline.[177]	He	proved	his	minimax	theorem	in	1928.	"Zum	Beweise	des	Minkowskischen	Stazes	über	Linearformen".	In	a	shortlist	of	facts	about	his	life	he	submitted	to	the	National	Academy	of	Sciences,	he	wrote,	"The	part	of	my	work	I	consider	most	essential	is	that	on	quantum	mechanics,	which	developed	in
Göttingen	in	1926,	and	subsequently	in	Berlin	in	1927–1929.	Springer–Verlag.	Studies	in	History	and	Philosophy	of	Science	Part	B:	Studies	in	History	and	Philosophy	of	Modern	Physics.	Nuclear	Weapons	Frequently	Asked	Questions.	pp.	204–206.	Von	Neumann	showed	that	their	minimaxes	are	equal	(in	absolute	value)	and	contrary	(in	sign).
ISBN	978-0-19-516673-6.	JSTOR	1968347.	^	Glimm,	Impagliazzo	&	Singer	1990,	p.	9.	37	(4):	577–616.	doi:10.1007/s11083-008-9079-3.	2004,	p.	1.	Oral	history	interview	with	Nicholas	C.	"Reminiscences	about	the	origins	of	linear	programming.".	27	(1):	669–752.	doi:10.1090/s0002-9904-1958-10209-8.	^	a	b	c	d	e	Dieudonné,	Jean.	One	of	the	rooms	in
the	apartment	was	converted	into	a	library	and	reading	room,	with	bookshelves	from	ceiling	to	floor.[25]	Von	Neumann	entered	the	Lutheran	Fasori	Evangélikus	Gimnázium	in	1914.[26]	Eugene	Wigner	was	a	year	ahead	of	von	Neumann	at	the	Lutheran	School	and	soon	became	his	friend.[27]	This	was	one	of	the	best	schools	in	Budapest	and	was	part
of	a	brilliant	education	system	designed	for	the	elite.	^	Niederreiter	1975,	p.	243.	^	Glimm,	Impagliazzo	&	Singer	1990.	doi:10.1007/978-94-017-2012-0.	The	two	of	them	derived	considerable	pleasure	from	discussing	the	state	of	American	civilization	(was	it	in	crisis	or	simply	at	the	stage	of	adolescence?),	the	likely	future	of	Europe	(would	there	be
war?),	free	will	versus	determinism,	and	the	definition	of	pregnancy	(“the	uterus	taking	seriously	what	was	pointed	at	it	in	fun”)."[297]	Eidetic	memory	Von	Neumann	was	also	noted	for	his	eidetic	memory,	particularly	for	symbols.	^	a	b	Macrae	1992,	pp.	57–58.	The	Role	of	Mathematics	in	the	Sciences	and	in	Society.	(ed.).	^	Ulam	1983,	p.	291.
Biometrika.	ISBN	978-3-642-65618-7.	Scammell,	Michael	(2009).	The	Man	from	the	Future:	The	Visionary	Life	of	John	von	Neumann.	Groves,	Leslie	(1962).	Lexington	Books.	^	a	b	c	Halmos	1973,	p.	383.	Mathematical	Developments	Arising	from	Hilbert	Problems.	Erickson,	Paul	(2015).	Theory	of	Games	and	Economic	Behavior,	with	Morgenstern,	O.,
Princeton	University	Press,	online	at	archive.org	or	here.	^	Binney	1996,	pp.	84–87.	^	Macrae	1992,	p.	142.	30	(1):	3–42.	1950.	37	(2):	242–280.	^	Scammell	2009,	p.	879.	JSTOR	86260.	For	his	model	of	an	expanding	economy,	he	proved	the	existence	and	uniqueness	of	an	equilibrium	using	his	generalization	of	the	Brouwer	fixed-point	theorem.[177]
Von	Neumann's	model	of	an	expanding	economy	considered	the	matrix	pencil		A	−	λB	with	nonnegative	matrices	A	and	B;	von	Neumann	sought	probability	vectors	p	and	q	and	a	positive	number	λ	that	would	solve	the	complementarity	equation	p	T	(	A	−	λ	B	)	q	=	0	{\displaystyle	p^{T}(A-\lambda	B)q=0}	along	with	two	inequality	systems	expressing
economic	efficiency.	North-Hollywood.	^	Macrae	1992,	pp.	250–253.	Von	Neumann's	work	argued	that	the	"problem	is	essentially	group-theoretic	in	character":[95]	the	existence	of	a	measure	could	be	determined	by	looking	at	the	properties	of	the	transformation	group	of	the	given	space.	Discussion	on	the	Existence	and	Uniqueness	or	Multiplicity	of
Solutions	of	the	Aerodynamical	Equations,	Chapter	10	of	Problems	of	Cosmical	Aerodynamics,	Proceedings	of	the	Symposium	on	the	Motion	of	Gaseous	Masses	of	Cosmical	Dimensions	held	in	Paris,	August	16–19,	1949.	(2009).	During	construction,	the	new	cell	passes	through	several	sensitised	states,	directed	by	the	binary	sequence.	(1994).	Von
Neumann	also	gave	a	new	proof	on	the	uniqueness	of	Haar	measures	by	using	the	mean	values	of	functions,	although	this	method	only	worked	for	compact	groups.[96]	He	had	to	create	entirely	new	techniques	to	apply	this	to	locally	compact	groups.[95]	He	also	gave	a	new	proof	for	the	Radon–Nikodym	theorem.[98]	His	lecture	notes	on	measure
theory	at	the	Institute	for	Advanced	Study	were	an	important	source	for	knowledge	on	the	topic	in	America	at	the	time,	and	were	later	published.[95][99]	Topological	groups	Using	his	previous	work	on	measure	theory	von	Neumann	made	several	contributions	to	the	theory	of	topological	groups,	beginning	with	a	paper	on	almost	periodic	functions	on
groups,	where	von	Neumann	extended	Bohr's	theory	of	almost	periodic	functions	to	arbitrary	groups.[100]	He	continued	this	work	with	another	paper	in	conjunction	with	Bochner	that	improved	the	theory	of	almost	periodicity	to	include	functions	that	took	on	elements	of	linear	spaces	as	values	rather	than	numbers.[101]	In	1938,	he	was	awarded	the
Bôcher	Memorial	Prize	for	his	work	in	analysis	in	relation	to	these	papers.[102][103]	In	a	1933	paper,	he	used	the	newly	discovered	Haar	measure	in	the	solution	of	Hilbert's	fifth	problem	for	the	case	of	compact	groups.[95][104]	The	basic	idea	behind	this	was	discovered	several	years	earlier	when	von	Neumann	published	a	paper	on	the	analytic
properties	of	groups	of	linear	transformations	and	found	that	closed	subgroups	of	a	general	linear	group	are	Lie	groups.[105]	This	was	later	extended	by	Cartan	to	arbitrary	Lie	groups	in	the	form	of	the	closed-subgroup	theorem.[106][96]	Functional	analysis	Main	article:	Operator	theorySee	also:	Spectral	theorem	Von	Neumann	was	the	first	one	to
come	up	with	an	“abstract”	Hilbert	space	in	a	formal	and	axiomatic	fashion.	Carlucci,	Sidney	S.	"The	Nine	Lives	of	Schroedinger's	Cat".	ISBN	978-1107609266.	Encyclopedia	of	Computer	Science	and	Technology,	Volume=30,	Supplement	15.	Critical	Assembly:	A	Technical	History	of	Los	Alamos	During	the	Oppenheimer	Years,	1943–1945.	Continuous
Geometry,	Proc.	MacTutor	History	of	Mathematics	Archive.	Consequently	there	exists	a	perfect	algebraic	independent	set	of	reals	the	size	of	the	continuum.[135][136][137][138][139]	Other	minor	results	from	his	early	career	include	a	proof	of	a	maximum	principle	for	the	gradient	of	a	minimizing	function	in	the	field	of	calculus	of	variations,
specifically	proving	the	following	theorem:	Let	u	:	R	n	→	R	{\displaystyle	u:\mathbb	{R}	^{n}\rightarrow	\mathbb	{R}	}	be	a	Lipschitz	function	with	constant	K	{\displaystyle	K}	,	and	Ω	{\displaystyle	\Omega	}	an	open	and	bounded	set	in	R	n	{\displaystyle	\mathbb	{R}	^{n}}	.	"John	Von	Neumann	And	Hilbert's	School".	doi:10.1007/978-3-642-
61798-0.	by	L.	Gray	Watson	(256.com).	of	Illinois	Press.	He	read	it	and	said	to	Morgenstern	that	he	should	put	more	in	it.	Harzheim,	Egbert	(2008).	"Rearrangement	theorems	for	sequences".	^	von	Neumann,	John	(1934).	1949.	^	Mirowski	2002,	p.	258.	The	Story	of	Algebraic	Numbers	in	the	First	Half	of	the	20th	Century:	From	Hilbert	to	Tate.
Naturwissenschaften.	Burlington.".	Soc.	^	a	b	Bochner	1958,	p.	441.	doi:10.1090/S0002-9904-1958-10189-5.	JSTOR	2319079.	He	was	a	pioneer	of	the	application	of	operator	theory	to	quantum	mechanics	in	the	development	of	functional	analysis,	and	a	key	figure	in	the	development	of	game	theory	and	the	concepts	of	cellular	automata,	the	universal
constructor	and	the	digital	computer.	Since	1968,	it	has	housed	the	John	von	Neumann	Computer	Society.	Mathematics	Stackexchange.	Under	the	Hungarian	system,	children	received	all	their	education	at	the	one	gymnasium.	^	von	Neumann,	John	(1941).	United	States	Geological	Survey.	"In	search	of	the	sources	of	incompleteness"	(PDF).
ISBN	978-0-8218-3402-2.	ISBN	978-3-642-88509-9.	(1966).	Binney,	James	(1996).	"Interview	Transcript	#15	-	Oral	History	Project"	(PDF)	(Interview).	Detroit:	Charles	Scribner's	Sons.	OCLC	177660043.,	DVD	version	(2013)	OCLC	897933992.	Learn	more	how	customers	reviews	work	on	Amazon	Hungarian-American	mathematician	and	physicist
(1903–1957)	The	native	form	of	this	personal	name	is	Neumann	János	Lajos.	This	article	uses	Western	name	order	when	mentioning	individuals.	While	von	Neumann	did	not	originate	the	"implosion"	concept,	he	was	one	of	its	most	persistent	proponents,	encouraging	its	continued	development	against	the	instincts	of	many	of	his	colleagues,	who	felt
such	a	design	to	be	unworkable.	The	wind	and	beyond.	New	York:	Wiley.	The	Mathematical	Intelligencer:	7–12	–	via	PhilPapers.	I’ve	met	Einstein	and	Oppenheimer	and	Teller	and—who’s	the	mad	genius	from	MIT?	The	public	interest	in	this	work	was	such	that	The	New	York	Times	ran	a	front-page	story.[179]	In	this	book,	von	Neumann	declared	that
economic	theory	needed	to	use	functional	analysis,	especially	convex	sets	and	the	topological	fixed-point	theorem,	rather	than	the	traditional	differential	calculus,	because	the	maximum-operator	did	not	preserve	differentiable	functions.[177]	Independently,	Leonid	Kantorovich's	functional	analytic	work	on	mathematical	economics	also	focused
attention	on	optimization	theory,	non-differentiability,	and	vector	lattices.	Address	at	4th	Conference	of	Association	of	Princeton	Graduate	Alumni,	June,	16–29.	Von	Neumann's	irreducibility	condition	was	called	the	"whales	and	wranglers"	hypothesis	by	D.	^	Koksma	1936,	p.	15.	^	"Introducing	the	John	von	Neumann	Computer	Society".	Beebe
O'Connor,	John	J.;	Robertson,	Edmund	F.,	"John	von	Neumann",	MacTutor	History	of	Mathematics	archive,	University	of	St	Andrews	von	Neumann's	profile	at	Google	Scholar	Oral	History	Project	-	The	Princeton	Mathematics	Community	in	the	1930s,	contains	many	interviews	that	describe	contact	and	anecdotes	of	von	Neumann.	^	a	b	Weather
Architecture	By	Jonathan	Hill	(Routledge,	2013),	page	216	^	Charney,	J.	Then	it	became	a	book.	Covered	with	Deep	Mist:	The	Development	of	Quantum	Gravity	1916-1956.	'	He	would	return	a	day	later	with	a	decisive	answer:	'Yes,	if	all	particles	are	at	rest.'...	Mathematical	Foundations	of	Quantum	Mechanics:	New	Edition,	Wheeler,	N.	Probabilistic
Logics	and	the	Synthesis	of	Reliable	Organisms	from	Unreliable	Components,	January	1952,	Calif.	JFM	55.0065.04.	doi:10.1007/s00016-009-0001-1.	Von	Neumann	vs.	The	original	paper	on	von	Neumann	algebras.	^	Strauss	1962,	p.	236.	"An	Interview	with	Cuthbert	C.	^	Macrae	1992,	pp.	32–33.	The	lectures	began	with	general	measure	theory	and
went	on	to	Haar	measure	and	some	of	its	generalizations.	ISBN	978-0821814284.	díjaink	–	Rajk.	Interviewed	by	William	Apsray.	Darwin	among	the	machines	the	evolution	of	global	intelligence.	pp.	219–237.	He	succeeded	in	proving	the	consistency	of	a	fragment	of	arithmetic	of	natural	numbers	(through	the	use	of	restrictions	on	induction).[85]	He
continued	looking	for	a	more	general	proof	of	the	consistency	of	classical	mathematics	using	methods	from	proof	theory.[86]	A	strongly	negative	answer	to	whether	it	was	definitive	arrived	in	September	1930	at	the	historic	Second	Conference	on	the	Epistemology	of	the	Exact	Sciences	of	Königsberg,	in	which	Kurt	Gödel	announced	his	first	theorem
of	incompleteness:	the	usual	axiomatic	systems	are	incomplete,	in	the	sense	that	they	cannot	prove	every	truth	expressible	in	their	language.	OCLC	45636899.	Leipzig	Ber.	^	Ulam	1958,	pp.	9–10.	Modeling	Reality:	How	Computers	Mirror	Life.	In	Taub,	A.	"Various	techniques	used	in	connection	with	random	digits".	A	Beautiful	Mind	:	a	Biography	of
John	Forbes	Nash,	Jr.,	Winner	of	the	Nobel	Prize	in	Economics,	1994.	IEEE	Awards.	Petz,	D.;	Rèdei,	M.	Institute	of	Electrical	and	Electronics	Engineers.	Zschr.,	26:1-46.	Archived	from	the	original	on	April	28,	2011.	Numerical	Inverting	of	Matrices	of	High	Order,	with	H.	^	Petz	&	Rèdei	1995,	pp.	163–181.	W.,	ed.,	University	of	Illinois	Press,	online	at
archive.org.	Shannon	and	J.	Boston:	Addison-Wesley.	When	examining	every	possible	strategy,	a	player	must	consider	all	the	possible	responses	of	his	adversary.	Hoddeson,	Lillian;	Henriksen,	Paul	W.;	Meade,	Roger	A.;	Westfall,	Catherine	L.	Dieudonné	notes	that	during	the	1930s	when	von	Neumann's	work	in	pure	mathematicians	was	at	its	peak,
there	was	hardly	an	important	area	he	didn't	have	at	least	passing	acquaintance	with.[96]	Honors	and	Awards	The	von	Neumann	crater,	on	the	far	side	of	the	Moon.	Edward	Elgar	Pub.	London:	Simon	&	Schuster.	Although	this	view	was	accepted	by	Eugene	Wigner,[156]	the	Von	Neumann–Wigner	interpretation	never	gained	acceptance	among	the
majority	of	physicists.[157]	The	Von	Neumann–Wigner	interpretation	has	been	summarized	as	follows:[158]	The	rules	of	quantum	mechanics	are	correct	but	there	is	only	one	system	which	may	be	treated	with	quantum	mechanics,	namely	the	entire	material	world.	Leary,	Doubleday,	157–164.	Interior	point	algorithms:	Theory	and	analysis.	Quantum
mutual	information	Quantum	information	theory	is	largely	concerned	with	the	interpretation	and	uses	of	von	Neumann	entropy.	Retrieved	January	5,	2015.	You	would	sit	down	and	listen	to	them	and	not	even	feel	the	need	to	write	down	notes	because	everything	was	so	clear	and	obvious,	however	once	one	would	come	home	and	try	understand	the
subject,	you	would	suddenly	realize	it	was	not	so	easy.	Proceedings	of	the	International	Congress	of	Mathematicians	2018.	(1926).	1938.	He	improved	and	extended	the	minimax	theorem	to	include	games	involving	imperfect	information	and	games	with	more	than	two	players,	publishing	this	result	in	his	1944	Theory	of	Games	and	Economic	Behavior,
written	with	Oskar	Morgenstern.	von	Neumann,	John	(1932).	The	Theory	of	Self-reproducing	Automata.	In	Bródy,	F.;	Vámos,	Tibor	(eds.).	OCLC	844308382.	Retrieved	January	8,	2015.	"George	David	Birkhoff	and	John	von	Neumann:	a	question	of	priority	and	the	ergodic	theorems,	1931–1932".	pp.	23–32.	Dawson,	John	W.,	Jr.	(1997).	^	Schlosshauer,
M.;	Koer,	J.;	Zeilinger,	A.	ISBN	978-0444861481.	History	of	Shock	Waves,	Explosions	and	Impact:	A	Chronological	and	Biographical	Reference.	(1967).	Wilde,	(Cambridge	University	Press	2013),	page	252	^	von	Neumann,	John	(1927),	"Wahrscheinlichkeitstheoretischer	Aufbau	der	Quantenmechanik",	Göttinger	Nachrichten,	1:	245–272	^	Schlüter,
Michael	and	Lu	Jeu	Sham	(1982),	"Density	functional	theory",	Physics	Today,	35	(2):	36–43,	Bibcode:1982PhT....35b..36S,	doi:10.1063/1.2914933	^	Ugo	Fano	(June	1995),	"Density	matrices	as	polarization	vectors",	Rendiconti	Lincei,	6	(2):	123–130,	doi:10.1007/BF03001661,	S2CID	128081459	^	Giulini,	Domenico.	36	(3):	445–492.	Koksma,	J.	^
Glimm,	Impagliazzo	&	Singer	1990,	p.	3.	^	Heims	1980,	p.	276.	Brotherhood	of	the	Bomb:	The	Tangled	Lives	and	Loyalties	of	Robert	Oppenheimer,	Ernest	Lawrence,	and	Edward	Teller.	OCLC	21524368.	While	elementary	even	for	modern	graduate	students	this	kind	of	work	never	crossed	his	path	and	thus	he	didn't	know	it.[307]	One	time	he
admitted	to	Herman	Goldstine	that	he	had	no	facility	at	all	in	topology	and	he	was	never	comfortable	with	it,	with	Goldstine	later	bringing	this	up	when	comparing	him	to	Hermann	Weyl,	whom	he	thought	was	deeper	and	broader	than	von	Neumann.[274]	Similarly	Albert	Tucker	said	he	never	saw	von	Neumann	work	on	anything	he	would	call
"topological"	and	described	how	once	von	Neumann	was	giving	a	proof	of	a	topological	theorem,	which	he	thought,	while	ingenious,	was	the	kind	of	proof	an	analyst	would	give	rather	than	someone	who	worked	on	combinatorial	topology.[270]	Towards	the	end	of	his	life	he	deplored	to	Ulam	the	fact	that	it	no	longer	felt	possible	for	anyone	to	have
more	than	passing	knowledge	of	one-third	of	the	field	of	pure	mathematics.[308]	In	fact	in	the	early	1940s	Ulam	himself	concocted	for	him	at	his	suggestion	a	doctoral	style	examination	in	various	fields	in	order	to	find	weaknesses	in	his	knowledge.	Murray,	Trans.	3:	4080.	and	Conf.	ISBN	978-0262518857.	John	Von	Neumann:	Selected	Letters.
Mathematical	Programming	The	State	of	the	Art:	Bonn	1982.	As	with	Bochner,	he	noted	von	Neumann	never	did	significant	work	in	number	theory,	algebraic	topology,	algebraic	geometry	or	differential	geometry.	S2CID	118951033.	Annali	della	Scuola	Normale	Superiore	di	Pisa	-	Classe	di	Scienze.	Retrieved	January	30,	2011.	^	Macrae	1992,	pp.	86–
87.	Retrieved	January	9,	2015.	On	the	Zermelo–Fraenkel	approach,	the	axioms	impede	the	construction	of	a	set	of	all	sets	that	do	not	belong	to	themselves.	JFM	52.0151.02.	Various	Techniques	Used	in	Connection	with	Random	Digits,	Chapter	13	of	"Proceedings	of	Symposium	on	'Monte	Carlo	Method'",	held	June–July	1949	in	Los	Angeles,	Summary
written	by	G.	ISBN	978-1-305-07577-1.	Petković,	Miodrag	(2009).	The	Soviets	considered	that	bombers	would	soon	be	vulnerable,	and	they	shared	von	Neumann's	view	that	an	H-bomb	in	an	ICBM	was	the	ne	plus	ultra	of	weapons;	they	believed	that	whoever	had	superiority	in	these	weapons	would	take	over	the	world,	without	necessarily	using	them.
[248]	He	was	afraid	of	a	"missile	gap"	and	took	several	more	steps	to	achieve	his	goal	of	keeping	up	with	the	Soviets:	He	modified	the	ENIAC	by	making	it	programmable	and	then	wrote	programs	for	it	to	do	the	H-bomb	calculations	verifying	that	the	Teller-Ulam	design	was	feasible	and	to	develop	it	further.	Also,	my	work	on	various	forms	of	operator
theory,	Berlin	1930	and	Princeton	1935–1939;	on	the	ergodic	theorem,	Princeton,	1931–1932."[6]	During	World	War	II,	von	Neumann	worked	on	the	Manhattan	Project	with	theoretical	physicist	Edward	Teller,	mathematician	Stanislaw	Ulam	and	others,	problem-solving	key	steps	in	the	nuclear	physics	involved	in	thermonuclear	reactions	and	the
hydrogen	bomb.	arXiv:quant-ph/9501014.	Palgrave	Macmillan.	He	proved	that	A	r	=	∑	n	=	0	∞	2	2	[	n	r	]	2	2	n	2	{\displaystyle	A_{r}=\sum	_{n=0}^{\infty	}{\frac	{2^{2^{[nr]}}}{2^{2^{n^{2}}}}}}	are	algebraically	independent	for	r	>	0	{\displaystyle	r>0}	.	This	is	an	important	result,	as	prior	to	that	it	might	have	been	conjectured	that	there	is
a	fundamental	logical	barrier	to	the	existence	of	such	pathways;	in	which	case,	biological	organisms,	which	do	support	such	pathways,	could	not	be	"machines",	as	conventionally	understood.	The	event	was	conducted	as	a	test	of	the	implosion	method	device,	at	the	bombing	range	near	Alamogordo	Army	Airfield,	35	miles	(56	km)	southeast	of	Socorro,
New	Mexico.	^	Ulam	1958,	p.	10.	The	six	major	papers	in	which	he	developed	that	theory	between	1936	and	1940	"rank	among	the	masterpieces	of	analysis	in	the	twentieth	century".[3]	The	direct	integral	was	later	introduced	in	1949	by	John	von	Neumann	for	his	work	on	operator	theory.[114]	His	work	here	lead	on	to	the	next	two	major	topics.	The
Future	of	High-Speed	Computing,	Digest	of	an	address	at	the	IBM	Seminar	on	Scientific	Computation,	November	1949,	Proc.	S2CID	154802171.	Carbone,	Ingrid;	Volcic,	Aljosa	(2011).	Białynicki-Birula,	Iwo;	Białynicki-Birula,	Iwona	(2004).	Neumann,	J.	Murray,	Ann.	p.	209.	^	a	b	Durbin,	J.;	Watson,	G.	^	Gilchrist,	Bruce,	"Remembering	Some	Early
Computers,	1948-1960"	(PDF).	ISBN	978-90-420-3091-6.	Retrieved	September	29,	2017.	^	"Von	Neumann:	The	Mathematician,	Part	2".	OCLC	17547196.	ISBN	978-0-472-03564-9.	A	professor	of	Byzantine	history	at	Princeton	once	said	that	von	Neumann	had	greater	expertise	in	Byzantine	history	than	he	did.[61]	He	knew	by	heart	much	of	the
material	in	Gibbon's	Decline	and	Fall	and	after	dinner	liked	to	engage	in	various	historial	discussions.	W.;	Tucker,	A.	"Ein	System	algebraisch	unabhängiger	Zahlen".	Impact	of	Atomic	Energy	on	the	Physical	and	Chemical	Sciences,	Speech	at	M.I.T.	Alumni	Day	Symposium,	June	13,	Summary,	Tech.	He	said	the	Russians	would	probably	be	building	a
similar	weapon	system,	which	turned	out	to	be	the	case.[244][245]	Despite	his	disagreement	with	Oppenheimer	over	the	need	for	a	crash	program	to	develop	the	hydrogen	bomb,	he	testified	on	the	latter's	behalf	at	the	1954	Oppenheimer	security	hearing,	at	which	he	asserted	that	Oppenheimer	was	loyal,	and	praised	him	for	his	helpfulness	once	the
program	went	ahead.[246]	Shortly	before	his	death	from	cancer,	von	Neumann	headed	the	United	States	government's	top	secret	ICBM	committee,	which	would	sometimes	meet	in	his	home.	ISBN	978-0-262-22030-9.	42	(2):	311–393.	ISBN	978-0-674-32450-3.	Von	Neumann's	response	was	that	"sometimes	someone	confesses	a	sin	in	order	to	take
credit	for	it."[238]	Von	Neumann	continued	unperturbed	in	his	work	and	became,	along	with	Edward	Teller,	one	of	those	who	sustained	the	hydrogen	bomb	project.	^	Goldstine	1985,	p.	10.	April	1,	1942].	Von	Neumann	gave	an	existence	proof	that	a	particular	pattern	would	make	infinite	copies	of	itself	within	the	given	cellular	universe	by	designing
a	200,000	cell	configuration	that	could	do	so.	^	Macrae	1992,	pp.	183–184.	He	noticed	that	Walras's	General	Equilibrium	Theory	and	Walras's	law,	which	led	to	systems	of	simultaneous	linear	equations,	could	produce	the	absurd	result	that	profit	could	be	maximized	by	producing	and	selling	a	negative	quantity	of	a	product.	For	modern	computers
this	would	take	only	a	fraction	of	a	second	but	for	the	first	computers	Johnny	would	race	against	them	in	calculation,	and	win.[266]	Accolades	and	anecdotes	were	not	limited	to	those	from	the	physical	or	mathematical	sciences	either,	neurophysiologist	Leon	Harmon,	described	him	in	a	similar	manner,	"Von	Neumann	was	a	true	genius,	the	only	one
I’ve	ever	known.	Medium.	Bub	also	suggests	that	von	Neumann	was	aware	of	this	limitation	and	did	not	claim	that	his	proof	completely	ruled	out	hidden	variable	theories.[153]	The	validity	of	Bub's	argument	is,	in	turn,	disputed.[154]	In	any	case,	Gleason's	theorem	of	1957	fills	the	gaps	in	von	Neumann's	approach.	Von	Neumann's	proof	inaugurated	a
line	of	research	that	ultimately	led,	through	Bell's	theorem	and	the	experiments	of	Alain	Aspect	in	1982,	to	the	demonstration	that	quantum	physics	either	requires	a	notion	of	reality	substantially	different	from	that	of	classical	physics,	or	must	include	nonlocality	in	apparent	violation	of	special	relativity.[155]	In	a	chapter	of	The	Mathematical
Foundations	of	Quantum	Mechanics,	von	Neumann	deeply	analyzed	the	so-called	measurement	problem.	Crull,	Elise;	Bacciagaluppi,	Guido	(eds.).	doi:10.1007/978-0-8176-4781-0.	JSTOR	1968621.	In	fact,	to	evaluate	the	ultimate	consequences	of	either	a	general	cooling	or	a	general	heating	would	be	a	complex	matter.	ISBN	978-0-8218-4814-2.
Eisenhower.	doi:10.1007/BF01187748.	Proc	Natl	Acad	Sci	USA.	"The	General	and	Logical	Theory	of	Automata",	in	Cerebral	Mechanisms	in	Behavior	-	The	Hixon	Symposium,	Jeffress,	L.A.	ed.,	John	Wiley	&	Sons,	New	York,	N.	Richtmyer,	von	Neumann	developed	an	algorithm	defining	artificial	viscosity	that	improved	the	understanding	of	shock	waves.
Sem.,	IBM,	13.	doi:10.1007/BF01459089.	ACTES	Proc.	(1927).	^	Two	of	the	papers	are:	von	Neumann,	John	(1932).	Koestler:	The	Literary	and	Political	Odyssey	of	a	Twentieth-Century	Skeptic.	Phys.,	21:232-237.	The	quick	way	is	to	observe	that	the	bicycles	meet	exactly	one	hour	after	their	start,	so	that	the	fly	had	just	an	hour	for	his	travels;	the
answer	must	therefore	be	15	miles.	Popular	articles	1947.	Von	Neumann	published	over	150	papers	in	his	life:	about	60	in	pure	mathematics,	60	in	applied	mathematics,	20	in	physics,	and	the	remainder	on	special	mathematical	subjects	or	non-mathematical	ones.[5]	His	last	work,	an	unfinished	manuscript	written	while	he	was	in	the	hospital,	was
later	published	in	book	form	as	The	Computer	and	the	Brain.	^	von	Neumann,	John	(1951).	ISBN	978-0-8218-1487-1.)	References	Ayoub,	Raymond	George	(2004).	ISBN	0387120823.	1929.	In	the	case	of	distribution,	it	is	therefore	possible	to	have	a	situation	in	which	A	∧	(	B	∨	C	)	=	A	∧	1	=	A	{\displaystyle	A\land	(B\lor	C)=A\land	1=A}	,	while	(	A	∧	B
)	∨	(	A	∧	C	)	=	0	∨	0	=	0	{\displaystyle	(A\land	B)\lor	(A\land	C)=0\lor	0=0}	.[168]	As	Hilary	Putnam	writes,	von	Neumann	replaced	classical	logic	with	a	logic	constructed	in	orthomodular	lattices	(isomorphic	to	the	lattice	of	subspaces	of	the	Hilbert	space	of	a	given	physical	system).[169]	Fluid	dynamics	Von	Neumann	made	fundamental	contributions
in	the	field	of	fluid	dynamics.	Invariant	Measures.	Charles	Babbage	Institute,	University	of	Minnesota.	Bull.	Gilbarg,	David;	Trudinger,	Neil	S.	The	conversations	revealed	facts	and	produced	proofs.	"Benoit	B.	^	For	this	problem	to	have	a	unique	solution,	it	suffices	that	the	nonnegative	matrices	A	and	B	satisfy	an	irreducibility	condition,	generalizing
that	of	the	Perron–Frobenius	theorem	of	nonnegative	matrices,	which	considers	the	(simplified)	eigenvalue	problem	A	−	λ	I	q	=	0,	where	the	nonnegative	matrix	A	must	be	square	and	where	the	diagonal	matrix	I	is	the	identity	matrix.	Cambridge,	Massachusetts:	MIT	Press.	Von	Neumann's	functional-analytic	techniques—the	use	of	duality	pairings	of
real	vector	spaces	to	represent	prices	and	quantities,	the	use	of	supporting	and	separating	hyperplanes	and	convex	sets,	and	fixed-point	theory—have	been	the	primary	tools	of	mathematical	economics	ever	since.[180]	Mathematical	economics	Von	Neumann	raised	the	intellectual	and	mathematical	level	of	economics	in	several	influential	publications.
Although	he	did	spend	time	preparing	for	lectures,	often	it	was	just	before	he	was	to	present	them,	and	he	rarely	used	notes,	instead	jotting	down	points	of	what	he	would	discuss	and	how	long	he	would	spend	on	it.[271]	Recognition	Cognitive	abilities	Nobel	Laureate	Hans	Bethe	said	"I	have	sometimes	wondered	whether	a	brain	like	von	Neumann's
does	not	indicate	a	species	superior	to	that	of	man",[24]	and	later	Bethe	wrote	that	"[von	Neumann's]	brain	indicated	a	new	species,	an	evolution	beyond	man".[281]	Seeing	von	Neumann's	mind	at	work,	Eugene	Wigner	wrote,	"one	had	the	impression	of	a	perfect	instrument	whose	gears	were	machined	to	mesh	accurately	to	a	thousandth	of	an	inch."
[282]	Paul	Halmos	states	that	"von	Neumann's	speed	was	awe-inspiring."[266]	Israel	Halperin	said:	"Keeping	up	with	him	was	...	(1950).	P.	"Stellar	structure	and	compact	objects	before	1940:	Towards	relativistic	astrophysics".	A	von	Neumann	algebra	is	a	*-algebra	of	bounded	operators	on	a	Hilbert	space	that	is	closed	in	the	weak	operator	topology
and	contains	the	identity	operator.[112]	The	von	Neumann	bicommutant	theorem	shows	that	the	analytic	definition	is	equivalent	to	a	purely	algebraic	definition	as	being	equal	to	the	bicommutant.[113]	After	elucidating	the	study	of	the	commutative	algebra	case,	von	Neumann	embarked	in	1936,	with	the	partial	collaboration	of	F.J.	Murray,	on	the
noncommutative	case,	the	general	study	of	factors	classification	of	von	Neumann	algebras.	His	style	in	analysis	was	not	of	the	traditional	English	or	French	schools	but	rather	of	the	German	one,	where	analysis	is	based	extensively	on	foundations	in	linear	algebra	and	general	topology.	pp.	225–226.	Poundstone,	William	(1993).	Robinson	in	the	1970s.
Israel,	Giorgio;	Ana	Millan	Gasca	(2009).	doi:10.2307/1912252.	On	the	operator	method	in	classical	mechanics,	(in	German),	Ann.	^	The	Recollections	of	Eugene	P.	Retrieved	December	12,	2006.,	Columbia	University	EPIC,	2006,	pp.7-9.	^	"Marina	Whitman".	Roy,	ed.	Jacobson,	(CRC	Press,	26	Aug	2013),	page	523	^	von	Neumann,	J.;	Richtmyer,	R.
New	York:	Chelsea	House.	Mathematical	Theory	of	Expanding	and	Contracting	Economies.	Darwin	among	the	Machines:	The	Evolution	of	Global	Intelligence.	What	is	the	difference?"[150]	Von	Neumann's	abstract	treatment	permitted	him	also	to	confront	the	foundational	issue	of	determinism	versus	non-determinism,	and	in	the	book	he	presented	a
proof	that	the	statistical	results	of	quantum	mechanics	could	not	possibly	be	averages	of	an	underlying	set	of	determined	"hidden	variables,"	as	in	classical	statistical	mechanics.	Mitchell,	Melanie	(2009).	The	scientists	depicted	were	von	Neumann,	Barbara	McClintock,	Josiah	Willard	Gibbs,	and	Richard	Feynman.[319]	The	John	von	Neumann	Award	of
the	Rajk	László	College	for	Advanced	Studies	was	named	in	his	honor,	and	has	been	given	every	year	since	1995	to	professors	who	have	made	an	outstanding	contribution	to	the	exact	social	sciences	and	through	their	work	have	strongly	influenced	the	professional	development	and	thinking	of	the	members	of	the	college.[320]	John	von	Neumann
University	(hu:Neumann	János	Egyetem)	was	established	in	Kecskemét,	Hungary	in	2016,	as	a	successor	to	Kecskemét	College.[321]	A	list	of	the	following	awards	and	honors	was	drawn	from	various	biographic	statements	given	by	von	Neumann.[322][323][256]	Awards:	1926	Rockefeller	Fellowship	1937	Bôcher	Prize,	American	Mathematical	Society
1947	Medal	for	Merit	(Presidential	Award)	1947	Distinguished	Civilian	Service	Award,	U.S.	Navy	1955	Science	Award,	Air	Force	Association	1956	Medal	of	Freedom	(Presidential	Award)	1956	Albert	Einstein	Commemorative	Award	1956	Enrico	Fermi	Award,	U.S.	Atomic	Energy	Commission	1957	American	Meterological	Society	Award	for
Extraordinary	Scientific	Accomplishment	Co-Editorship:	1933-1957	Annals	of	Mathematics	1935-1957	Compositio	Mathematica	Honorary	societies:	Academia	Nacional	de	Ciencias	Exactas,	Lima,	Peru	Academia	Nazionale	dei	Lincei,	Rome,	Italy	American	Academy	of	Arts	and	Sciences	American	Philosophical	Society	Instituto	Lombardo	di	Scienze	e
Lettere,	Milan,	Italy	National	Academy	of	Sciences	Royal	Netherlands	Academy	of	Sciences	and	Letters,	Amsterdam,	Netherlands	Honorary	doctorates:	1947	Princeton	University	1949	University	of	Pennsylvania	1949	Harvard	University	1952	University	of	Istanbul	1952	Case	Institute	of	Technology	1952	University	of	Maryland	1953	Polytechnics
Institut,	Munich	1954	Columbia	University	Honorary	positions:	1937	American	Mathematical	Society	Colloquium	Lecturer	1944	Gibbs	Lecturer,	American	Mathematical	Society	1951-1953	President,	American	Mathematical	Society	1953	Vanuxem	Lecturer,	Princeton	University	1950-1957	Member,	Board	of	Advisors,	Universidad	de	Los	Andes,
Colombia	Society	memberships:	American	Mathematical	Society	American	Physical	Society	Econometric	Society	International	Statistical	Institute,	The	Hague,	Netherlands	Sigma	Xi	Selected	works	Collections	of	von	Neumann's	published	works	can	be	found	on	zbMATH	and	Google	Scholar.	(2001).	^	a	b	John	von	Neumann	at	the	Mathematics
Genealogy	Project.	Over	the	following	two	years,	he	became	a	consultant	to	the	Central	Intelligence	Agency	(CIA),	a	member	of	the	influential	General	Advisory	Committee	of	the	Atomic	Energy	Commission,	a	consultant	to	the	newly	established	Lawrence	Livermore	National	Laboratory,	and	a	member	of	the	Scientific	Advisory	Group	of	the	United
States	Air	Force.[242]	In	1955,	von	Neumann	became	a	commissioner	of	the	AEC.	(2013).	^	Ye	1997,	pp.	277–299.	^	Wightman	1976,	pp.	157–158.	p.	700.	It	also	analyzed	reviews	to	verify	trustworthiness.	None	of	the	family	had	converted	to	Christianity	while	Max	was	alive,	but	all	did	afterward.[51]	In	1933,	he	was	offered	a	lifetime	professorship
at	the	Institute	for	Advanced	Study	in	New	Jersey	when	that	institution's	plan	to	appoint	Hermann	Weyl	failed.[52]	He	remained	a	mathematics	professor	there	until	his	death,	although	he	had	announced	his	intention	to	resign	and	become	a	professor	at	large	at	the	University	of	California,	Los	Angeles.[53]	His	mother,	brothers	and	in-laws	followed
von	Neumann	to	the	United	States	in	1939.[54]	Von	Neumann	anglicized	his	first	name	to	John,	keeping	the	German-aristocratic	surname	von	Neumann.	Von	Neumann's	hypothesis	implied	that	every	economic	process	used	a	positive	amount	of	every	economic	good.	Volume	III:	Rings	of	Operators	1962.	1955.	91:	261–304.	Eckert,	J.	^	Macrae	1992,
pp.	367–369.	Econometrica.	Burks	and	Arthur	W.	^	Neumann,	John	von	(1950).	doi:10.1103/RevModPhys.38.447.	Invitation	to	Computer	Science.	Prisoner's	Dilemma.	Behavioral	Economics:	A	History.	^	Metropolis,	Nicholas,	ed.	The	family	had	no	connection	with	the	town;	the	appellation	was	chosen	in	reference	to	Margaret,	as	was	their	chosen
coat	of	arms	depicting	three	marguerites.	and	Isaac	Chuang	(2001).	A	Model	of	General	Economic	Equilibrium,	Rev.	S.	pp.	16m46s–19m04s.	This	book	is	the	first	published	version	of	the	original	notes.	Graduate	students	would	try	to	copy	von	Neumann	in	his	ways,	however	they	did	not	have	any	success.[262]	He	was	also	known	for	always	being
happy	to	provide	others	with	scientific	and	mathematical	advice,	even	when	the	recipient	did	not	later	credit	him.[263]	However,	he	did	not	particularly	like	it	when	he	felt	others	were	challenging	him	and	his	brilliance,	being	a	very	competitive	person.[264][265]	A	story	went	at	the	Aberdeen	Proving	Ground	how	a	young	scientist	had	pre-prepared	a
complicated	expression	with	solutions	for	several	cases.	Champernowne,	who	provided	a	verbal	and	economic	commentary	on	the	English	translation	of	von	Neumann's	article.	Mathematical	Models	in	Economics	(Proc.	While	the	dimensions	of	the	subspaces	of	projective	geometries	are	a	discrete	set	(the	non-negative	integers),	the	dimensions	of	the
elements	of	a	continuous	geometry	can	range	continuously	across	the	unit	interval	[0,1].	ISBN	978-0-8218-4219-5.	He	developed	the	mathematical	models	behind	the	explosive	lenses	used	in	the	implosion-type	nuclear	weapon	and	coined	the	term	"kiloton"	(of	TNT)	as	a	measure	of	the	explosive	force	generated.	Morgenstern,	Oskar;	Thompson,
Gerald	L.	"Numerical	Integration	of	the	Barotropic	Vorticity	Equation".	But	von	Neumann’s	mind	was	all-encompassing.	Sci.,	22:707-713.	ISBN	978-0-8218-1025-5.	41	(1):	94–161.	^	Halmos	1973,	pp.	386–387.	Wigner,	Eugene	Paul;	Mehra,	Jagdish;	Wightman,	A.	Decades	later,	Shannon	developed	an	information-theoretic	formula	for	use	in	classical
information	theory,	and	asked	von	Neumann	what	to	call	it.	^	Morgenstern	&	Thompson	1976,	pp.	xviii,	277.	^	While	there	is	a	general	agreement	that	the	initially	discovered	bone	tumour	was	a	secondary	growth,	sources	differ	as	to	the	location	of	the	primary	cancer.	G.;	Fjörtoft,	R.;	Neumann,	J.	48	(9):	1007–1020.	Von	Neumann	was	motivated	by
his	discovery	of	von	Neumann	algebras	with	a	dimension	function	taking	a	continuous	range	of	dimensions,	and	the	first	example	of	a	continuous	geometry	other	than	projective	space	was	the	projections	of	the	hyperfinite	type	II	factor.[116][117]	Lattice	theory	Between	1937	and	1939,	von	Neumann	worked	on	lattice	theory,	the	theory	of	partially
ordered	sets	in	which	every	two	elements	have	a	greatest	lower	bound	and	a	least	upper	bound.	This	book	is	essentially	a	written	version	of	those	lectures.	Like	Goldstine,	he	also	described	how	everything	seemed	"so	easy	and	natural"	in	lectures	and	a	puzzled	feeling	once	one	tried	to	think	over	it	at	home.[271]	His	work	habits	were	rather
methodical,	after	waking	up	and	having	breakfast	at	the	Nassau	Club,	he	would	visit	the	Institute	for	Advanced	Study	and	begin	work	for	the	day.	ISBN	978-0-262-19262-0.	His	impression	of	the	way	von	Neumann	thought	was	that	he	did	not	visualise	things	physically,	instead	treated	properties	of	objects	as	some	logical	consequence	of	an	underlying
fundamental	physical	assumption.[269]	Albert	Tucker	described	von	Neumann's	overall	interest	in	things	as	problem	oriented,	not	even	that,	but	as	he	"would	deal	with	the	point	that	came	up	as	a	thing	by	itself."[270]	Herman	Goldstine	compared	his	lectures	to	being	on	glass,	smooth	and	lucid.	Proceedings	of	Symposia	in	Pure	Mathematics.	Sci.,
23:341-349.	"Independent	sets	in	topological	algebras".	When	von	Neumann	came	to	visit,	he	asked	him	evaluate	them,	and	for	each	case	would	give	his	already	calculated	answer	just	before	Johnny	did.	Retrieved	from	"	The	NORC	and	Problems	in	High	Speed	Computing,	Address	on	the	occasion	of	the	first	public	showing	of	the	IBM	Naval	Ordnance
Research	Calculator,	December	2.	OCLC	9556834.	Burke,	Peter	(2020).	"Philosophy	enters	the	optics	laboratory:	Bell's	theorem	and	its	first	experimental	tests	(1965–1982)".	^	"(22824)	von	Neumann	=	1999	RP38	=	1998	HR2".	A	History	of	Computing	in	the	Twentieth	Century.	Bochner,	S.	A	Panorama	of	Hungarian	Mathematics	in	the	Twentieth
Century	I.	^	"The	John	von	Neumann	Lecture".	Kaldor	recommended	that	von	Neumann	read	a	book	by	the	mathematical	economist	Léon	Walras.	ISBN	978-0-201-89685-5.	Bibcode:2017EPJH...42..311B.	Alice	Burks	and	Arthur	Burks	describe	ENIAC,	EDVAC,	and	IAS	computers,	and	John	von	Neumann's	contribution	to	the	development	of	computers.
Dirac	–	from	Stanford	Encyclopedia	of	Philosophy	FBI	files	on	John	von	Neumann	released	via	FOI	Detailed	biographical	video	by	David	Brailsford	(John	Dunford	Professor	Emeritus	of	computer	science	at	the	University	of	Nottingham)	John	von	Neumann:	Prophet	of	the	21st	Century	2013	Arte	documentary	on	John	von	Neumann	and	his	influence	in
the	modern	world.	He	passed	the	exams	easily	but	was	rejected	because	of	his	age.[55]	His	prewar	analysis	of	how	France	would	stand	up	to	Germany	is	often	quoted:	"Oh,	France	won't	matter."[56]	Klara	and	John	von	Neumann	were	socially	active	within	the	local	academic	community.[57]	His	white	clapboard	house	at	26	Westcott	Road	was	one	of
Princeton's	largest	private	residences.[58]	He	always	wore	formal	suits.	A.,	Ed.,	Beyer,	R.	1993,	pp.	130–133,	157–159.	^	a	b	Birkhoff,	Garrett;	von	Neumann,	John	(October	1936).	17	(9–10):	7–65.	1927.	Doubleday.	ISBN	978-0-375-42277-5.	Journal	of	Consciousness	Studies.	Its	purpose	was	to	decide	on	the	feasibility	of	building	an	ICBM	large
enough	to	carry	a	thermonuclear	weapon.	^	Macrae	1992,	p.	371.	See	page	151.	^	Ionescu	Tulcea,	Alexandra;	Ionescu	Tulcea,	C.	^	a	b	Heims	1980,	pp.	236–247.	ISBN	978-0394576305.	doi:10.2307/2319079.	ISBN	978-0-8050-6589-3.	Circ.	Von	Neumann	proved	that	the	most	effective	way	of	performing	large-scale	mining	operations	such	as	mining
an	entire	moon	or	asteroid	belt	would	be	by	using	self-replicating	spacecraft,	taking	advantage	of	their	exponential	growth.[215]	Von	Neumann	investigated	the	question	of	whether	modelling	evolution	on	a	digital	computer	could	solve	the	complexity	problem	in	programming.[214]	Beginning	in	1949,	von	Neumann's	design	for	a	self-reproducing
computer	program	is	considered	the	world's	first	computer	virus,	and	he	is	considered	to	be	the	theoretical	father	of	computer	virology.[216]	Weather	systems	and	global	warming	As	part	of	his	research	into	weather	forecasting,	von	Neumann	founded	the	"Meteorological	Program"	in	Princeton	in	1946,	securing	funding	for	his	project	from	the	US
Navy.[217]	Von	Neumann	and	his	appointed	assistant	on	this	project,	Jule	Gregory	Charney,	wrote	the	world's	first	climate	modelling	software,	and	used	it	to	perform	the	world's	first	numerical	weather	forecasts	on	the	ENIAC	computer;[217]	von	Neumann	and	his	team	published	the	results	as	Numerical	Integration	of	the	Barotropic	Vorticity
Equation	in	1950.[218]	Together	they	played	a	leading	role	in	efforts	to	integrate	sea-air	exchanges	of	energy	and	moisture	into	the	study	of	climate.[219]	Von	Neumann	proposed	as	the	research	program	for	climate	modeling:	"The	approach	is	to	first	try	short-range	forecasts,	then	long-range	forecasts	of	those	properties	of	the	circulation	that	can
perpetuate	themselves	over	arbitrarily	long	periods	of	time,	and	only	finally	to	attempt	forecast	for	medium-long	time	periods	which	are	too	long	to	treat	by	simple	hydrodynamic	theory	and	too	short	to	treat	by	the	general	principle	of	equilibrium	theory."[220]	Von	Neumann's	research	into	weather	systems	and	meteorological	prediction	led	him	to
propose	manipulating	the	environment	by	spreading	colorants	on	the	polar	ice	caps	to	enhance	absorption	of	solar	radiation	(by	reducing	the	albedo),[221][222]	thereby	inducing	global	warming.[221][222]	Von	Neumann	proposed	a	theory	of	global	warming	as	a	result	of	the	activity	of	humans,	noting	that	the	Earth	was	only	6	°F	(3.3	°C)	colder
during	the	last	glacial	period,	he	wrote	in	1955:	"Carbon	dioxide	released	into	the	atmosphere	by	industry's	burning	of	coal	and	oil	-	more	than	half	of	it	during	the	last	generation	-	may	have	changed	the	atmosphere's	composition	sufficiently	to	account	for	a	general	warming	of	the	world	by	about	one	degree	Fahrenheit."[223][224]	However,	von
Neumann	urged	a	degree	of	caution	in	any	program	of	intentional	human	weather	manufacturing:	"What	could	be	done,	of	course,	is	no	index	to	what	should	be	done...	^	Macrae	1992,	pp.	170–174.	July	18,	2014.	Washington,	D.C.:	American	Mathematical	Society.	pp.	89–95.	The	American	Presidency	Project.	ISBN	978-3-642-61798-0.	Journal	of	the
British	Interplanetary	Society.	Retrieved	March	17,	2015.	25	(2):	79–83.	GilliesIsrael	HalperinFriederich	MautnerOther	notable	studentsPaul	HalmosClifford	Hugh	DowkerPeter	LaxBenoit	Mandelbrot[1]	Signature	John	von	Neumann	(/vɒn	ˈnɔɪmən/;	Hungarian:	Neumann	János	Lajos,	pronounced	[ˈnɒjmɒn	ˈjaːnoʃ	ˈlɒjoʃ];	December	28,	1903	–	February	8,
1957)	was	a	Hungarian-American	mathematician,	physicist,	computer	scientist,	engineer	and	polymath.	37	(1):	21–50.	F.	^	a	b	Goldstine	1985,	p.	7.	Sci.	Historia	Mathematica.	When	he	was	six	years	old,	he	could	divide	two	eight-digit	numbers	in	his	head[19][20]	and	could	converse	in	Ancient	Greek.	Von	Neumann	made	major	contributions	to	many
fields,	including	mathematics	(foundations	of	mathematics,	functional	analysis,	ergodic	theory,	group	theory,	lattice	theory,	representation	theory,	operator	algebras,	geometry,	and	numerical	analysis),	physics	(quantum	mechanics,	hydrodynamics,	nuclear	physics	and	quantum	statistical	mechanics),	economics	(game	theory	and	general	equilibrium
theory),	computing	(Von	Neumann	architecture,	linear	programming,	numerical	meteorology,	scientific	computing,	self-replicating	machines,	stochastic	computing),	and	statistics.	^	a	b	AIP	Profile	2022.	Dransfield,	Robert;	Dransfield,	Don	(2003).	"Convexity".	Retrieved	August	7,	2021.	Theory	of	Self-Reproducing	Automata,	Burks,	A.	He	went	on	to
instead	develop	a	more	abstract	model	self-replicator	based	on	his	original	concept	of	cellular	automata.[210]	Subsequently,	the	concept	of	the	Von	Neumann	universal	constructor	based	on	the	von	Neumann	cellular	automaton	was	fleshed	out	in	his	posthumously	published	lectures	Theory	of	Self	Reproducing	Automata.[211]	Ulam	and	von	Neumann
created	a	method	for	calculating	liquid	motion	in	the	1950s.	p.	65.	In	contrast,	on	von	Neumann's	approach,	the	class	of	all	sets	that	do	not	belong	to	themselves	can	be	constructed,	but	it	is	a	proper	class,	not	a	set.[81]	Overall,	von	Neumann's	major	achievement	in	set	theory	was	an	"axiomatization	of	set	theory	and	(connected	with	that)	elegant
theory	of	the	ordinal	and	cardinal	numbers	as	well	as	the	first	strict	formulation	of	principles	of	definitions	by	the	transfinite	induction".[83]	Von	Neumann	paradox	Main	article:	Von	Neumann	paradox	Building	on	the	work	of	Felix	Hausdorff,	in	1924	Stefan	Banach	and	Alfred	Tarski	proved	that	given	a	solid	ball	in	3‑dimensional	space,	there	exists	a
decomposition	of	the	ball	into	a	finite	number	of	disjoint	subsets	that	can	be	reassembled	together	in	a	different	way	to	yield	two	identical	copies	of	the	original	ball.	OCLC	64619.	Von	Neumann	was	regarded	as	perhaps	the	mathematician	with	the	widest	coverage	of	the	subject	in	his	time[2]	and	was	said	to	have	been	"the	last	representative	of	the
great	mathematicians	who	were	equally	at	home	in	pure	and	applied	mathematics".[3][4]	He	integrated	pure	and	applied	sciences.	National	Bureau	of	Standards	Applied	Mathematics	Series.	60	(2):	154–161.	^	Read,	Colin	(2012).	He	also	"moved	heaven	and	earth"	to	bring	MAD	about.	^	a	b	Regis,	Ed	(November	8,	1992).	^	While	Israel	Halperin's
thesis	advisor	is	often	listed	as	Salomon	Bochner,	this	may	be	because	"Professors	at	the	university	direct	doctoral	theses	but	those	at	the	Institute	do	not.	Preface,	Yale	University	Press,	available	here.	OCLC	56537093.	^	Filiol	2005,	pp.	19–38.	He	could	also	translate	it	at	no	diminution	in	speed	from	its	original	language	into	English.	The	unique
solution	λ	represents	the	growth	factor	which	is	1	plus	the	rate	of	growth	of	the	economy;	the	rate	of	growth	equals	the	interest	rate.[181][182]	Von	Neumann's	results	have	been	viewed	as	a	special	case	of	linear	programming,	where	his	model	uses	only	nonnegative	matrices.	^	Macrae	1992,	pp.	85–87.	North-Hollywood	Publishing	Company.
"Testing	residuals	from	least	squares	regression	for	being	generated	by	the	Gaussian	random	walk".	"John	von	Neumann;	A	Biographical	Memoir"	(PDF).	^	Bochner	1958,	p.	446.	^	The	History	Of	Game	Theory,	Volume	1:	From	the	Beginnings	to	1945,	By	Mary-Ann	Dimand,	Robert	W	Dimand,	(Routledge,	2002),	page	129	^	Macrae	1992,	p.	145.
"Homer	nodded:	von	Neumann's	surprising	oversight".	Functional	Operators,	Volume	1:	Measures	and	Integrals.	^	Eisenhart	1984,	p.	7.	Hilbert's	Programs	and	Beyond.	^	a	b	c	Kuhn,	H.	The	Logic	of	Quantum	Mechanics,	with	G.	1993,	pp.	371–372.	Interviewed	by	Albert	Tucker.	Stimson.[235]	On	July	16,	1945,	von	Neumann	and	numerous	other
Manhattan	Project	personnel	were	eyewitnesses	to	the	first	test	of	an	atomic	bomb	detonation,	which	was	code-named	Trinity.	He	accepted	this	position	and	used	it	to	further	the	production	of	compact	hydrogen	bombs	suitable	for	Intercontinental	ballistic	missile	(ICBM)	delivery.	Astérisque.	ISBN	978-0300250022.	Leonard,	Robert	(2010).	On	Rings
of	Operators.	Martians	of	Science:	Five	Physicists	Who	Changed	the	Twentieth	Century.	^	Dantzig,	George;	Thapa,	Mukund	N.	Rocha,	L.M.	(2015).	The	von	Neumann	entropy	is	the	cornerstone	in	the	development	of	quantum	information	theory,	while	the	Shannon	entropy	applies	to	classical	information	theory.	Vol.	New	York:	Springer.	^	*Neumann,
John	von	(1936b),	"Examples	of	continuous	geometries",	Proc.	^	Mycielski	1964,	p.	139.	Knuth,	Donald	(1998).	ISBN	978-3-662-07001-7.	Warner,	Seth	(1993).	Princeton:	Princeton	Mathematics	Department.	Rèdei,	Miklos	(1999).	64	(Part	2)	(3):	100–122.	pp.	9–38.	Archived	from	the	original	(PDF)	on	December	12,	2006.	Collected	Works,	1903–1957,
Volume	6:	Theory	of	Games,	Astrophysics,	Hydrodynamics	and	Meteorology	Elmsford,	New	York.	^	Dyson	1998,	p.	77.	Volume	7,	Part	B,	Philosophical	Reflections	and	Syntheses.	Fiz.	ISBN	978-0-521-63503-5.	Archived	from	the	original	on	April	16,	2007.	S2CID	55537196.	American	Journal	of	Physics.	December	15,	1948.	^	Bronowski	1974,	p.	433.
12:	36.	^	Dyson	1998,	p.	xxi.	Nevada	State	Journal.	"Die	Habilitation	von	John	von	Neumann	an	der	Friedrich-Wilhelms-Universität	in	Berlin:	Urteile	über	einen	ungarisch-jüdischen	Mathematiker	in	Deutschland	im	Jahr	1927".	"The	Legend	of	John	Von	Neumann".	When	the	six-year-old	von	Neumann	caught	his	mother	staring	aimlessly,	he	asked	her,
"What	are	you	calculating?"[21]	When	they	were	young,	governesses	taught	von	Neumann,	his	brothers	and	his	cousins.	The	SM-65	Atlas	passed	its	first	fully	functional	test	in	1959,	two	years	after	his	death.	On	the	introduction	of	transfinite	numbers,	(in	German),	Acta	Szeged,	1:199-208.	On	one	dramatic	occasion,	I	was	present	at	a	meeting	at
Walter	Reed	Hospital,	where,	gathered	around	Johnny’s	bedside	were	the	Secretary	of	Defense	and	his	deputies,	the	Secretaries	of	the	three	Armed	Services,	and	all	the	military	Chiefs	of	Staff.	Earlier,	Menger	and	Birkhoff	had	axiomatized	complex	projective	geometry	in	terms	of	the	properties	of	its	lattice	of	linear	subspaces.	11	(1):	230–238.	Rota,
Gian-Carlo	(1989).	S2CID	122617390.	Rockafellar,	R.	The	slow	way	to	find	the	answer	is	to	calculate	what	distance	the	fly	covers	on	the	first,	southbound,	leg	of	the	trip,	then	on	the	second,	northbound,	leg,	then	on	the	third,	etc.,	etc.,	and,	finally,	to	sum	the	infinite	series	so	obtained.	Math.,	50:401-485.	Method	in	the	Physical	Sciences,	The	Unity	of
Knowledge,	ed.	Heims,	Steve	J.	This	excludes	the	possibility	of	a	set	belonging	to	itself.	Annals	of	Mathematics	Studies.	"A	Method	for	the	Numerical	Calculation	of	Hydrodynamic	Shocks".	^	Ulam	1958,	p.	42.	Cronin,	University	of	Chicago	Press	(2004),	page	236	^	"Fly	Puzzle	(Two	Trains	Puzzle)".	doi:10.3402/TELLUSA.V2I4.8607.
ISBN	9780198531005.	doi:10.2307/1989792.	If	u	{\displaystyle	u}	is	a	minimum	for	F	{\displaystyle	F}	in	L	i	p	K	(	Ω	)	{\displaystyle	Lip_{K}(\Omega	)}	,	then	sup	x	∈	Ω	,	y	∈	δ	Ω	|	u	(	x	)	−	u	(	y	)	|	|	x	−	y	|	=	sup	x	≠	y	∈	Ω	|	u	(	x	)	−	u	(	y	)	|	|	x	−	y	|	{\displaystyle	\sup	_{x\in	\Omega	,y\in	\delta	\Omega	}{\frac	{|u(x)-u(y)|}{|x-y|}}=\sup	_{xeq	y\in
\Omega	}{\frac	{|u(x)-u(y)|}{|x-y|}}}	[140][141][142][143][144]	And	a	small	simplification	of	Hermann	Minkowski's	theorem	for	linear	forms	in	geometric	number	theory.[145][146][147]	Physics	Quantum	mechanics	See	also:	von	Neumann	entropy,	Quantum	mutual	information,	Measurement	in	quantum	mechanics	§	von	Neumann	measurement
scheme,	and	von	Neumann	measurement	scheme	Part	of	a	series	of	articles	aboutQuantum	mechanics	i	ℏ	∂	∂	t	|	ψ	(	t	)	⟩	=	H	^	|	ψ	(	t	)	⟩	{\displaystyle	i\hbar	{\frac	{\partial	}{\partial	t}}|\psi	(t)\rangle	={\hat	{H}}|\psi	(t)\rangle	}	Schrödinger	equation	Introduction	Glossary	History	Background	Classical	mechanics	Old	quantum	theory	Bra–ket
notation	Hamiltonian	Interference	Fundamentals	Complementarity	Decoherence	Entanglement	Energy	level	Measurement	Nonlocality	Quantum	number	State	Superposition	Symmetry	Tunnelling	Uncertainty	Wave	function	Collapse	Experiments	Bell's	inequality	Davisson–Germer	Double-slit	Elitzur–Vaidman	Franck–Hertz	Leggett–Garg	inequality
Mach–Zehnder	Popper	Quantum	eraser	Delayed-choice	Schrödinger's	cat	Stern–Gerlach	Wheeler's	delayed-choice	Formulations	Overview	Heisenberg	Interaction	Matrix	Phase-space	Schrödinger	Sum-over-histories	(path	integral)	Equations	Dirac	Klein–Gordon	Pauli	Rydberg	Schrödinger	Interpretations	Overview	Bayesian	Consistent	histories
Copenhagen	de	Broglie–Bohm	Ensemble	Hidden-variable	Local	Many-worlds	Objective	collapse	Quantum	logic	Relational	Transactional	Advanced	topics	Relativistic	quantum	mechanics	Quantum	field	theory	Quantum	information	science	Quantum	computing	Quantum	chaos	Density	matrix	Scattering	theory	Quantum	statistical	mechanics	Quantum
machine	learning	Scientists	Aharonov	Bell	Bethe	Blackett	Bloch	Bohm	Bohr	Born	Bose	de	Broglie	Compton	Dirac	Davisson	Debye	Ehrenfest	Einstein	Everett	Fock	Fermi	Feynman	Glauber	Gutzwiller	Heisenberg	Hilbert	Jordan	Kramers	Pauli	Lamb	Landau	Laue	Moseley	Millikan	Onnes	Planck	Rabi	Raman	Rydberg	Schrödinger	Simmons	Sommerfeld
von	Neumann	Weyl	Wien	Wigner	Zeeman	Zeilinger	vte	Von	Neumann	was	the	first	to	establish	a	rigorous	mathematical	framework	for	quantum	mechanics,	known	as	the	Dirac–von	Neumann	axioms,	in	his	1932	work	Mathematical	Foundations	of	Quantum	Mechanics.[148]	After	having	completed	the	axiomatization	of	set	theory,	he	began	to	confront
the	axiomatization	of	quantum	mechanics.	^	Hoddeson	et	al.	Garrett	Birkhoff	writes:	"John	von	Neumann's	brilliant	mind	blazed	over	lattice	theory	like	a	meteor".[118]	Von	Neumann	provided	an	abstract	exploration	of	dimension	in	completed	complemented	modular	topological	lattices	(properties	that	arise	in	the	lattices	of	subspaces	of	inner
product	spaces):	"Dimension	is	determined,	up	to	a	positive	linear	transformation,	by	the	following	two	properties.	^	Goldstine	1980,	pp.	167–178.	^	a	b	Goldstine	1985,	p.	16.	The	deepest	part	of	the	proof	concerns	the	equivalence	of	perspectivity	with	"projectivity	by	decomposition"—of	which	a	corollary	is	the	transitivity	of	perspectivity."[118]
Additionally,	"[I]n	the	general	case,	von	Neumann	proved	the	following	basic	representation	theorem.	S2CID	56126751.	Mathematics:	Powerful	Patterns	Into	Nature	and	Society.	In	1941,	he	derived	the	exact	distribution	of	the	ratio	of	the	mean	square	of	successive	differences	to	the	sample	variance	for	independent	and	identically	normally
distributed	variables.[119]	This	ratio	was	applied	to	the	residuals	from	regression	models	and	is	commonly	known	as	the	Durbin–Watson	statistic[120]	for	testing	the	null	hypothesis	that	the	errors	are	serially	independent	against	the	alternative	that	they	follow	a	stationary	first	order	autoregression.[120]	Subsequently,	Denis	Sargan	and	Alok
Bhargava	extended	the	results	for	testing	if	the	errors	on	a	regression	model	follow	a	Gaussian	random	walk	(i.e.,	possess	a	unit	root)	against	the	alternative	that	they	are	a	stationary	first	order	autoregression.[121]	Other	work	in	pure	mathematics	In	his	early	years	von	Neumann	published	several	papers	relating	to	set-theoretical	real	analysis	and
number	theory.	The	paper	became	known	to	students	as	"von	Neumann's	onion"	because	the	equations	'needed	to	be	peeled	before	they	could	be	digested'.	(2006).	On	an	Algebraic	Generalization	of	the	Quantum	Mechanical	Formalism,	with	P.	In	addition	he	wrote	a	paper	detailing	how	the	usage	of	infinite	matrices,	common	at	the	time	in	spectral
theory,	was	inadequate	as	a	representation	for	Hermitian	operators.	^	Heims	1980,	pp.	258–260.	General	eigenvalue	theory	of	Hermitian	functional	operators,	(in	German),	Math.	"Von	Neumann's	Contributions	to	Quantum	Theory".	His	Spanish	was	less	perfect,	but	once	on	a	trip	to	Mexico	he	tried	to	create	his	own	"neo-Castilian"	mix	of	English	and
Spanish.[268]	Mathematical	style	Rota,	in	describing	von	Neumann's	relationship	with	his	friend	Stanislaw	Ulam,	wrote	that	von	Neumann	had	"deep-seated	and	recurring	self-doubts".	Mathematische	Annalen	(in	German).	f.	Giocoli,	Nicola	(2003).	OCLC	523838.	As	far	as	I	could	see	this	act	did	not	agree	with	the	attitudes	and	thoughts	he	had
harbored	for	nearly	all	his	life."	^	a	b	Poundstone	1993,	p.	194.	ISBN	978-0-7432-2457-4.	The	Legacy	of	John	von	Neumann.	^	von	Kármán,	T.,	&	Edson,	L.	2016	edition:	ISBN	9781400883950	MR0120174	1937.	doi:10.1007/BF01782352.	pp.	205–2017.	^	Henderson	2007,	p.	30.	Princeton	Mathematics	Department.	B.	"Section	8.0	The	First	Nuclear
Weapons".	^	Halmos	1973,	p.	388.	doi:10.1007/s12215-011-0030-x.	After	von	Neumann	had	finished,	von	Kármán	said	"Well,	Johnny,	that's	very	interesting.	Press.	I."	Transactions	of	the	American	Mathematical	Society.	New	York:	Harper	&	Row.	Lewis	Strauss,	who	at	the	time	was	chairman	of	the	AEC	and	a	close	friend,	described	some	of	his	final
memories	of	von	Neumann	in	his	memoir.	^	a	b	c	Birkhoff,	Garrett	(1958).	^	Nielsen,	Michael	A.	ISBN	978-0-385-41580-4.	Wellesley,	Massachusetts:	A.	24:	1–46.	Continuous	Geometries	with	a	Transition	Probability,	Halperin,	I.	doi:10.24033/asens.858.	^	a	b	Rota	1997,	p.	71.	John	von	Neumann	and	the	Foundations	of	Quantum	Physics.	First	Draft	of
a	Report	on	the	EDVAC,	Report	prepared	for	the	U.S.	Army	Ordnance	Department	and	the	University	of	Pennsylvania,	under	Contract	W670-ORD-4926,	June	30,	Summary	Report	No.	2,	ed.	On	Rings	of	Operators,	IV,	with	F.	Pierce	and	revised	by	the	author,	Automata	Studies,	ed.	From	Frege	to	Gödel:	a	Source	Book	in	Mathematical	Logic,	1879–
1931.	"On	the	problem	of	hidden	variables	in	quantum	mechanics".	ISBN	978-0-8218-1277-8.	Mauchly	and	S.	Their	work	was,	however,	incorporated	into	the	"George"	shot	of	Operation	Greenhouse,	which	was	instructive	in	testing	out	concepts	that	went	into	the	final	design.[240]	The	Fuchs–von	Neumann	work	was	passed	on	to	the	Soviet	Union	by
Fuchs	as	part	of	his	nuclear	espionage,	but	it	was	not	used	in	the	Soviets'	own,	independent	development	of	the	Teller–Ulam	design.	"John	von	Neumann".	Stone.	ISBN	978-981-327-287-3.	But	in	a	1929	paper,[84]	von	Neumann	proved	that	paradoxical	decompositions	could	use	a	group	of	transformations	that	include	as	a	subgroup	a	free	group	with
two	generators.	"The	History	of	Quantum	Logic".	^	a	b	Macrae	1992,	pp.	139–141.	ISBN	9780080872896.	Retrieved	January	6,	2016.	His	wife,	Klara,	said	that	he	could	count	everything	except	calories.	For	his	thesis,	he	chose	to	produce	an	axiomatization	of	Cantor's	set	theory.[37][38]	He	graduated	as	a	chemical	engineer	from	ETH	Zurich	in	1926
(although	Wigner	says	that	von	Neumann	was	never	very	attached	to	the	subject	of	chemistry),[39]	and	passed	his	final	examinations	for	his	Ph.D.	in	mathematics	simultaneously	with	his	chemical	engineering	degree,	of	which	Wigner	wrote,	"Evidently	a	Ph.D.	thesis	and	examination	did	not	constitute	an	appreciable	effort."[39]	He	then	went	to	the
University	of	Göttingen	on	a	grant	from	the	Rockefeller	Foundation	to	study	mathematics	under	David	Hilbert.[40]	Career	and	private	life	Excerpt	from	the	university	calendars	for	1928	and	1928/29	of	the	Friedrich-Wilhelms-Universität	Berlin	announcing	Neumann's	lectures	on	the	theory	of	functions	II,	axiomatic	set	theory	and	mathematical	logic,
the	mathematical	colloquium,	review	of	recent	work	in	quantum	mechanics,	special	functions	of	mathematical	physics	and	Hilbert's	proof	theory.	^	a	b	The	Collected	Works	of	Eugene	Paul	Wigner:	Historical,	Philosophical,	and	Socio-Political	Papers.	^	Petković	2009,	p.	157.	He	concluded	that	the	entire	physical	universe	could	be	made	subject	to	the
universal	wave	function.	University	of	Chicago	Press.	^	Blair,	pp.	^	Harzheim	2008,	p.	83.	Continuous	Rings	and	Their	Arithmetics,	Proc.	ISBN	9780691079660.	Men	and	Decisions.	^	Goldstine	1980,	pp.	171.	^	"John	von	Neumann	–	A	Documentary".	ISBN	978-0-684-31559-1.	^	v.	"John	von	Neumann's	work	in	the	theory	of	games	and	mathematical
economics".	D.	^	"Von	Neumann:	The	Mathematician".	This	was	repeated	a	couple	of	times,	and	then	von	Neumann	became	a	coauthor	and	the	paper	became	100	pages	long.	ISBN	978-1568812052.	ISBN	978-3-030-03754-3.	Mauchly	and	the	Development	of	the	ENIAC	Computer".	The	Pentagon's	brain	:	an	uncensored	history	of	DARPA,	America's
top	secret	military	research	agency.	Amsterdam:	Elsevier	North-Holland	Publishing	and	Polish	Academy	of	Sciences	(PAN).	37	(3–4):	409–428.	^	a	b	"Conversation	with	Marina	Whitman".	doi:10.1007/978-3-662-24667-2.	His	Hungarian	birth	name	was	Neumann	János	Lajos.	W.	Amer.	ISBN	9781316572870.	Retrieved	January	8,	2016.	37	(4):	823–843.
"John	von	Neumann	1903-1957".	John	von	Neumann.	Math.,	154:219-240.	2018	edition:	ISBN	9780691178561	1937.	^	Miranda	1997,	pp.	667–668.	Sci.,	18:263-266.	^	Dieudonné	1981,	p.	172.	Implosion	was	the	only	method	that	could	be	used	with	the	plutonium-239	that	was	available	from	the	Hanford	Site.[228]	He	established	the	design	of	the
explosive	lenses	required,	but	there	remained	concerns	about	"edge	effects"	and	imperfections	in	the	explosives.[229]	His	calculations	showed	that	implosion	would	work	if	it	did	not	depart	by	more	than	5%	from	spherical	symmetry.[230]	After	a	series	of	failed	attempts	with	models,	this	was	achieved	by	George	Kistiakowsky,	and	the	construction	of
the	Trinity	bomb	was	completed	in	July	1945.[231]	In	a	visit	to	Los	Alamos	in	September	1944,	von	Neumann	showed	that	the	pressure	increase	from	explosion	shock	wave	reflection	from	solid	objects	was	greater	than	previously	believed	if	the	angle	of	incidence	of	the	shock	wave	was	between	90°	and	some	limiting	angle.	Niederreiter,	Harald
(1975).	OCLC	224779290.	While	Macrae	gives	it	as	pancreatic,	the	Life	magazine	article	says	it	was	prostate.	So	the	writer	of	these	letters	should	be	thought	of	as	a	triple	Nobel	laureate	or,	possibly,	a	3+1⁄2-fold	winner,	for	his	work	in	physics,	in	particular,	quantum	mechanics".[303]	Rota	writes	that	"he	was	the	first	to	have	a	vision	of	the	boundless
possibilities	of	computing,	and	he	had	the	resolve	to	gather	the	considerable	intellectual	and	engineering	resources	that	led	to	the	construction	of	the	first	large	computer"	and	consequently	that	"No	other	mathematician	in	this	century	has	had	as	deep	and	lasting	an	influence	on	the	course	of	civilization."[304]	Mastery	of	mathematics	Stan	Ulam,	who
knew	von	Neumann	well,	described	his	mastery	of	mathematics	this	way:	"Most	mathematicians	know	one	method.	The	involvement	included	frequent	trips	by	train	to	the	project's	secret	research	facilities	at	the	Los	Alamos	Laboratory	in	a	remote	part	of	New	Mexico.[36]	Von	Neumann	made	his	principal	contribution	to	the	atomic	bomb	in	the
concept	and	design	of	the	explosive	lenses	that	were	needed	to	compress	the	plutonium	core	of	the	Fat	Man	weapon	that	was	later	dropped	on	Nagasaki.	The	first	dealt	with	partitioning	an	interval	into	countably	many	congruent	subsets.	Von	Neumann's	rigorous	mathematical	analysis	of	the	structure	of	self-replication	(of	the	semiotic	relationship
between	constructor,	description	and	that	which	is	constructed),	preceded	the	discovery	of	the	structure	of	DNA.[207]	Von	Neumann	created	the	field	of	cellular	automata	without	the	aid	of	computers,	constructing	the	first	self-replicating	automata	with	pencil	and	graph	paper.	In	these	fields	he	said	von	Neumann	worked	on	rarely,	and	had	very	little
affinity	for	it	in	his	thinking.[106]	Likewise	Jean	Dieudonné	noted	in	his	biographical	article	that	while	he	had	an	encyclopedic	background,	his	range	in	pure	mathematics	was	not	as	wide	as	Poincaré,	Hilbert	or	even	Weyl.	He	knew	Hungarian,	French,	German	and	English	fluently,	and	maintained	at	least	conversational	level	Italian,	Yiddish,	Ancient
Latin	and	Greek.	Urbana,	IL:	Univ.	The	paper,	whose	premature	distribution	nullified	the	patent	claims	of	EDVAC	designers	J.	Historical	and	Biographical	Reflections	and	Syntheses,	By	Eugene	Paul	Wigner,	(Springer	2013),	page	128	^	Macrae	1992,	pp.	98–99.	ISBN	978-0-88385-549-2.	Von	Neumann's	algorithm	for	simulating	a	fair	coin	with	a
biased	coin	is	used	in	the	"software	whitening"	stage	of	some	hardware	random	number	generators.[195]	Because	using	lists	of	"truly"	random	numbers	was	extremely	slow,	von	Neumann	developed	a	form	of	making	pseudorandom	numbers,	using	the	middle-square	method.	^	Halmos	1973,	p.	389.	"A	Construction	of	Subsets	of	the	Reals	which	have
a	Similarity	Decomposition".	"VON	NEUMANN:	Architect	of	the	computer	age".	^	"Dwight	D.	He	spent	his	summers	back	home	in	Budapest,	as	did	the	economist	Nicholas	Kaldor,	and	they	hit	it	off.	33:	251–264.	Appl.	Dieudonné,	J.	Books	authored	/	coauthored	1932.	Wightman	said	in	1974	his	axiomization	of	quantum	theory	was	perhaps	the	most
important	axiomization	of	a	physical	theory	to	date.	^	Stern,	Nancy	(January	20,	1981).	doi:10.1007/978-3-642-65618-7.	The	American	Mathematics	Society	and	The	London	Mathematical	Society.	Machines	Who	Think:	A	Personal	Inquiry	into	the	History	and	Prospects	of	Artificial	Intelligence	(2	ed.).	OCLC	1037806913.	Kent,	Allen;	Williams,	James	G.,
eds.	Tellus.	Encyclopedia.com.	But	Von	Neumann	discovered	von	Neumann	entropy	first,	and	applied	it	to	questions	of	statistical	physics.	This	latter	property	can	be	illustrated	by	a	simple	example.	Upon	asking	Halmos	told	him	it	was	just	the	usual	identification	for	a	torus.	The	European	Physical	Journal	H.	ISBN	978-0195365566.	^	Nasar	2001,
p.	81.	"Passing	of	a	Great	Mind".	(1989).	John	von	Neumann	had	mastered	three	methods."	He	went	on	to	explain	that	the	three	methods	were:	A	facility	with	the	symbolic	manipulation	of	linear	operators;	An	intuitive	feeling	for	the	logical	structure	of	any	new	mathematical	theory;	An	intuitive	feeling	for	the	combinatorial	superstructure	of	new
theories.[305]	Eugene	Wigner	wrote	that	"Nobody	knows	all	science,	not	even	von	Neumann	did.	^	Hashagen,	Ulf	(2010).	There	exist	external	observers	which	cannot	be	treated	within	quantum	mechanics,	namely	human	(and	perhaps	animal)	minds,	which	perform	measurements	on	the	brain	causing	wave	function	collapse.[158]	Though	theories	of
quantum	mechanics	continue	to	evolve,	there	is	a	basic	framework	for	the	mathematical	formalism	of	problems	in	quantum	mechanics	underlying	most	approaches	that	can	be	traced	back	to	the	mathematical	formalisms	and	techniques	first	used	by	von	Neumann.	1993,	pp.	239–245.	Oral	history	interview	with	Eugene	P.	However	while	Weyl	turned
down	an	offer	to	write	a	history	of	mathematics	of	the	20th	century,	arguing	that	no	one	person	could	do	it,	Ulam	thought	Johnny	could	have	aspired	to	do	so.[309]	In	his	biography	of	von	Neumann,	Salomon	Bochner	describes	how	much	of	von	Neumann's	works	in	pure	mathematics	involved	finite	and	infinite	dimensional	vector	spaces	in	one	way	or
another,	which	at	the	time,	covered	much	of	the	total	area	of	mathematics.	40	(9–10):	1333–1340.	^	Macrae	1992,	p.	84.	(2014).	He	caused	several	separate	missile	projects	to	be	started,	because	he	felt	that	competition	combined	with	collaboration	got	the	best	results.[249]	Von	Neumann's	assessment	that	the	Soviets	had	a	lead	in	missile	technology,
considered	pessimistic	at	the	time,	was	soon	proven	correct	in	the	Sputnik	crisis.[250]	Von	Neumann	entered	government	service	primarily	because	he	felt	that,	if	freedom	and	civilization	were	to	survive,	it	would	have	to	be	because	the	United	States	would	triumph	over	totalitarianism	from	Nazism,	Fascism	and	Soviet	Communism.[59]	During	a
Senate	committee	hearing	he	described	his	political	ideology	as	"violently	anti-communist,	and	much	more	militaristic	than	the	norm".	Ulam,	Stanislaw	(1958).	Kent,	December	7,	1955,	The	Scientific	Bases	of	Weapons,	Journ.	Halmos,	Paul	R.	^	Macrae	1992,	pp.	195–196.	(1928).	doi:10.1016/j.hm.2009.04.002.	Based	on	his	observation	alone,	von
Neumann	estimated	the	test	had	resulted	in	a	blast	equivalent	to	5	kilotons	of	TNT	(21	TJ)	but	Enrico	Fermi	produced	a	more	accurate	estimate	of	10	kilotons	by	dropping	scraps	of	torn-up	paper	as	the	shock	wave	passed	his	location	and	watching	how	far	they	scattered.	Herman	Goldstine	wrote:	One	of	his	remarkable	abilities	was	his	power	of
absolute	recall.	of	Tech.,	Lecture	notes	taken	by	R.	J.	K.	OCLC	851393174.	On	the	first	page,	traces	of	the	phrase	"TOP	SECRET",	which	was	written	in	pencil	and	later	erased,	can	still	be	seen.[192]	He	also	worked	on	the	philosophy	of	artificial	intelligence	with	Alan	Turing	when	the	latter	visited	Princeton	in	the	1930s.[193]	Von	Neumann's	hydrogen



bomb	work	was	played	out	in	the	realm	of	computing,	where	he	and	Stanisław	Ulam	developed	simulations	on	von	Neumann's	digital	computers	for	the	hydrodynamic	computations.	ISBN	978-981-02-2201-7.	ISSN	0362-4331.	S2CID	40898258.	Von	Neumann,	Morgenstern,	and	the	Creation	of	Game	Theory:	From	Chess	to	Social	Science,	1900–1960.
Portraits	in	Silicon.	ISBN	978-0-521-77283-9.	Dieter.	The	result	was	a	universal	copier	and	constructor	working	within	a	cellular	automaton	with	a	small	neighborhood	(only	those	cells	that	touch	are	neighbors;	for	von	Neumann's	cellular	automata,	only	orthogonal	cells),	and	with	29	states	per	cell.	^	Gilbarg	&	Trudinger	2001,	p.	316.	"The
singularity:	a	philosophical	analysis".	Soc.,	53:1021-1099.	Archived	from	the	original	(PDF)	on	July	2,	2015.	ISBN	978-0-8247-2283-8.	History	of	Mathematics.	Time.	Proof	theory	See	also:	Hilbert's	program	With	the	aforementioned	contributions	of	von	Neumann	to	sets,	the	axiomatic	system	of	the	theory	of	sets	avoided	the	contradictions	of	earlier
systems	and	became	usable	as	a	foundation	for	mathematics,	despite	the	lack	of	a	proof	of	its	consistency.	Comp.	The	signal	passes	down	this	wire	and	constructs	a	new	cell	at	the	end.	PMID	14801065.	Heywood,	Robert	B.	His	papers	with	Subrahmanyan	Chandrasekhar	on	the	statistics	of	a	fluctuating	gravitational	field	generated	by	randomly
distributed	stars	were	considered	a	tour	de	force.[175]	With	A.	Strauss,	Lewis	L.	38	(3):	447–452.	Archived	from	the	original	on	May	13,	2016.	December	12,	2017.	ISBN	978-0-7487-7081-6.	Von	Neumann	always	saw	the	bigger	picture	and	the	trees	never	concealed	the	forest	for	him.[280]	At	times	he	could	be	ignorant	of	the	standard	mathematical
literature,	it	would	at	times	be	easier	to	rederive	basic	information	he	needed	rather	than	chase	references.	ISBN	9780199602957.	80	(4):	373.	^	Ulam	1958,	p.	6.	Great	Minds	in	Finance.	Vintage.	Archived	from	the	original	on	December	12,	2021.	23	(42):	718–721.	^	Dawson	1997,	p.	70.	Volume	VI:	Theory	of	Games,	Astrophysics,	Hydrodynamics
and	Meteorology	See	also	Biography	portal	Economics	portal	History	of	Science	portal	Hungary	portal	Mathematics	portal	Nuclear	technology	portal	Physics	portal	World	War	II	portal	John	von	Neumann	(sculpture),	Eugene,	Oregon	John	von	Neumann	Award	John	von	Neumann	-	Wikiquote	List	of	things	named	after	John	von	Neumann	List	of
pioneers	in	computer	science	Self-replicating	spacecraft	Von	Neumann–Bernays–Gödel	set	theory	Von	Neumann	algebra	Von	Neumann	architecture	Von	Neumann	bicommutant	theorem	Von	Neumann	conjecture	Von	Neumann	entropy	Von	Neumann	programming	languages	Von	Neumann	regular	ring	Von	Neumann	universal	constructor	Von
Neumann	universe	Von	Neumann's	trace	inequality	The	Martians	(scientists)	PhD	students	Donald	B.	This	particular	signal	(1011)	codes	for	an	east-directed	special	transmission	state,	thus	extending	the	red	wire	by	one	cell	each	time.	^	van	Dantzig	1936,	pp.	282–283.	^	a	b	c	Engineering:	Its	Role	and	Function	in	Human	Society	edited	by	William	H.
However,	for	his	limits	in	pure	mathematics	he	made	up	for	in	applied	mathematics,	where	his	work	certainly	equalled	that	of	legendary	mathematicians	such	as	Gauss,	Cauchy	or	Poincaré.	Meeting.	Topological	Rings.	Math.,	41:94-161.	Molecularassembler.com.	p.	157.	Complexity:	A	Guided	Tour.	^	Hermann,	Grete	(1935).	JFM	54.0096.03.
Purrington,	Robert	D.	Von	Neumann	read	the	handwritten	version	before	it	went	to	the	typist	and	sometimes	scribbled	comments	on	the	margins;	he	rewrote	most	of	Chapter	6.	He	also	eventually	came	up	with	the	idea	of	using	more	powerful	shaped	charges	and	less	fissionable	material	to	greatly	increase	the	speed	of	"assembly".[227]	When	it
turned	out	that	there	would	not	be	enough	uranium-235	to	make	more	than	one	bomb,	the	implosive	lens	project	was	greatly	expanded	and	von	Neumann's	idea	was	implemented.	OCLC	493423386.	Hence,	ɸ	can	verify	neither	the	proposition	"the	spin	in	the	direction	of	y	is	positive"	nor	the	proposition	"the	spin	in	the	direction	of	y	is	negative."
Nevertheless,	the	disjunction	of	the	propositions	"the	spin	in	the	direction	of	y	is	positive	or	the	spin	in	the	direction	of	y	is	negative"	must	be	true	for	ɸ.	A	spectral	theory	for	general	operators	of	a	unitary	space,	(in	German),	Math.	The	von	Neumann	neighborhood,	in	which	each	cell	in	a	two-dimensional	grid	has	the	four	orthogonally	adjacent	grid
cells	as	neighbors,	continues	to	be	used	for	other	cellular	automata.	The	Computer	and	the	Brain	(The	Silliman	Memorial	Lectures	Series),	Kurzweil,	R.	^	Teller,	Edward	(April	1957).	Math.,	43:332-350.	Many	things	are	easier	to	explain	if	there	is	than	if	there	isn't."[74][75][76]	Father	Strittmatter	administered	the	last	rites	to	him.[23]	Some	of	von
Neumann's	friends,	such	as	Abraham	Pais	and	Oskar	Morgenstern,	said	they	had	always	believed	him	to	be	"completely	agnostic".[75][77]	Of	this	deathbed	conversion,	Morgenstern	told	Heims,	"He	was	of	course	completely	agnostic	all	his	life,	and	then	he	suddenly	turned	Catholic—it	doesn't	agree	with	anything	whatsoever	in	his	attitude,	outlook
and	thinking	when	he	was	healthy."[78]	Father	Strittmatter	recalled	that	even	after	his	conversion,	von	Neumann	did	not	receive	much	peace	or	comfort	from	it,	as	he	still	remained	terrified	of	death.[78]	Von	Neumann	was	on	his	deathbed	when	he	entertained	his	brother	by	reciting	by	heart	and	word-for-word	the	first	few	lines	of	each	page	of
Goethe's	Faust.[12]	On	his	deathbed,	his	mental	capabilities	became	a	fraction	of	what	they	were	before,	causing	him	much	anguish.	PMID	16577432..	ISBN	978-0-262-01121-1.	Conversations	with	friends	on	scientific	topics	could	go	on	for	hours	without	respite,	never	being	a	shortage	of	things	to	discuss,	even	when	leaving	von	Neumann's	speciality
in	mathematics.[261]	Von	Neumann	was	not	a	quiet	person	either,	he	enjoyed	going	to	and	hosting	parties	in	his	home,	Churchill	Eisenhart	recalls	in	an	interview	that	von	Neumann	could	attend	parties	until	the	early	hours	of	the	morning,	then	the	next	day	right	at	8:30	could	be	there	on	time	and	deliver	clear,	lucid	lectures.	doi:10.2307/1968823.
(1940).	21	(3):	232–237.	Bibcode:2010PhP....12...36B.	^	Glimm,	Impagliazzo	&	Singer	1990,	p.	vii.	OCLC	757400572.	^	a	b	c	d	Jacobsen,	Annie.	1966.	Building	on	the	work	of	Ackermann,	von	Neumann	began	attempting	to	prove	(using	the	finistic	methods	of	Hilbert's	school)	the	consistency	of	first-order	arithmetic.	^	a	b	c	Macrae	1992,	pp.	70–71.
ISBN	9781138006607.	A.	^	Macrae	1992,	pp.	104–105.	When	von	Neumann	realised	he	was	incurably	ill	his	logic	forced	him	to	realise	that	he	would	cease	to	exist...	Dyson,	Freeman	(2013).	1942.	doi:10.1007/BF01171122.	Computer	viruses:	from	theory	to	applications,	Volume	1.	—von	Neumann,	1948[211]	Von	Neumann	addressed	the	evolutionary
growth	of	complexity	amongst	his	self-replicating	machines.[213]	His	"proof-of-principle"	designs	showed	how	it	is	logically	possible,	by	using	a	general	purpose	programmable	("universal")	constructor,	to	exhibit	an	indefinitely	large	class	of	self-replicators,	spanning	a	wide	range	of	complexity,	interconnected	by	a	network	of	potential	mutational
pathways,	including	pathways	from	the	most	simple	to	the	most	complex.	Von	Neumann	recommended	that	the	IBM	701,	nicknamed	the	defense	computer,	include	a	magnetic	drum.	^	Blume	2008.	^	von	Plato,	Jan	(2020).	Hopf,	Eberhard	(1939).	Retrieved	May	17,	2016.	Grete	Hermann	—	Between	physics	and	philosophy.	Von	Neumann's	algorithm
was	the	first	interior	point	method	of	linear	programming.[189]	Computer	science	Von	Neumann	was	a	founding	figure	in	computing.[190]	Von	Neumann	was	the	inventor,	in	1945,	of	the	merge	sort	algorithm,	in	which	the	first	and	second	halves	of	an	array	are	each	sorted	recursively	and	then	merged.[191][192]	Von	Neumann	wrote	the	23	pages
long	sorting	program	for	the	EDVAC	in	ink.	Y,	1951,	pp.	1–31,	MR	0045446.	"A	von	Neumann	theorem	for	uniformly	distributed	sequences	of	partitions".	An	axiomatization	of	set	theory,	(in	German),	J.	In	Aspray,	W.;	Burks,	A.	64	(3):	1–49.	Tyrrell	(1967).	24	(Special	Issue).	ISBN	9781139600224.	{\displaystyle	S(\rho	)=-\operatorname	{Tr}	(\rho	\ln
\rho	).\,}	Many	of	the	same	entropy	measures	in	classical	information	theory	can	also	be	generalized	to	the	quantum	case,	such	as	Holevo	entropy	and	conditional	quantum	entropy.	S2CID	122565679.	Fortune,	June.	Goldstine,	Bull.	29	(2):	138–156.	"Probabilistic	logics	and	the	synthesis	of	reliable	organisms	from	unreliable	components".	ISBN	978-
1299121713.	Rédei,	Miklós	(ed.).	Glimm,	James;	Impagliazzo,	John;	Singer,	Isadore	Manuel	(1990).	Tucker,	Albert	(1984).	doi:10.1090/S0002-9904-1958-10203-7.	OCLC	32013468.	Volume	IV:	Continuous	Geometry	and	other	topics	1963.	The	Financial	Times.	Theory	of	Self-Reproducing	Automata	(PDF)	(PDF).	"Zur	Algebra	der	Funktionaloperationen
und	Theorie	der	normalen	Operatoren".	^	John	von	Neumann	University	^	Aspray	1990,	pp.	246–247.	JSTOR	1968823.	Akad.	Michael;	Gersting,	Judith;	Brinkman,	Bo	(2015).	In	Hungarian,	the	family	name	comes	first,	and	his	given	names	are	equivalent	to	John	Louis	in	English.[citation	needed]	Von	Neumann	was	born	in	Budapest,	Kingdom	of
Hungary,	which	was	then	part	of	the	Austro-Hungarian	Empire.[10][11][12]	He	was	the	eldest	of	three	brothers;	his	two	younger	siblings	were	Mihály	(English:	Michael	von	Neumann;	1907–1989)	and	Miklós	(Nicholas	von	Neumann,	1911–2011).[13]	His	father,	Neumann	Miksa	(Max	von	Neumann,	1873–1928)	was	a	banker,	who	held	a	doctorate	in
law.	The	Portfolio	Theorists:	von	Neumann,	Savage,	Arrow	and	Markowitz.	pp.	73	ff.	^	von	Neumann	2005,	p.	xiii.	"John	von	Neumann	1903-1957"	(PDF).	ISBN	978-0-7382-0030-9.	doi:10.1093/oso/9780199602957.001.0001.	^	Wigner,	Mehra	&	Wightman	1995,	p.	129.	Bulletin	of	the	Atomic	Scientists.	Springer-Verlag	Berlin	Heidelberg.	"Von
Neumann,	Johann	(or	John)".	Retrieved	January	12,	2018.	Van	Heijenoort,	Jean	(1967).	Then,	a	principle	of	indetermination	establishes	that	the	spin,	relative	to	two	different	directions	(e.g.,	x	and	y)	results	in	a	pair	of	incompatible	quantities.	The	Heroic	Age:	The	Creation	of	Quantum	Mechanics,	1925-1940.	OCLC	36746523.	"The	Logic	of	Quantum
Mechanics".	Ann.,	102:49-131.	doi:10.1090/pspum/050/1067747.	It	was	a	faster	version	of	the	IAS	machine	and	formed	the	basis	for	the	commercially	successful	IBM	704.[201][202]	Stochastic	computing	was	first	introduced	in	a	pioneering	paper	by	von	Neumann	in	1953.[203]	However,	the	theory	could	not	be	implemented	until	advances	in
computing	of	the	1960s.[204][205]	Cellular	automata,	DNA	and	the	universal	constructor	See	also:	von	Neumann	cellular	automaton,	von	Neumann	universal	constructor,	von	Neumann	neighborhood,	and	von	Neumann	Probe	The	first	implementation	of	von	Neumann's	self-reproducing	universal	constructor.[206]	Three	generations	of	machine	are
shown:	the	second	has	nearly	finished	constructing	the	third.	^	Putnam,	Hilary	(1985).	102	(1):	370–427.	doi:10.1006/hmat.2001.2338.	(1958).	von	Neumann,	John	(2005).	^	Macrae	1992,	p.	39.	OCLC	15630421.	Nachr.,	4:258-281.	This	conclusion	is	the	culmination	of	140	pages	of	brilliant	and	incisive	algebra	involving	entirely	novel	axioms.
Mandelbrot	(1924–2010):	a	father	of	Quantitative	Finance"	(PDF).	That	is,	I	think,	something	unique."[306]	Likewise	Halmos	noted	that	while	von	Neumann	knew	lots	of	mathematics,	the	most	notable	gaps	were	in	algebraic	topology	and	number	theory,	describing	a	story	of	how	von	Neumann	once	was	walking	by	and	saw	something	on	the
blackboard	he	didn't	understand.	A	later	friend	of	Ulam's,	Gian-Carlo	Rota,	wrote,	"They	would	spend	hours	on	end	gossiping	and	giggling,	swapping	Jewish	jokes,	and	drifting	in	and	out	of	mathematical	talk."	When	von	Neumann	was	dying	in	the	hospital,	every	time	Ulam	visited,	he	came	prepared	with	a	new	collection	of	jokes	to	cheer	him	up.[67]
Von	Neumann	believed	that	much	of	his	mathematical	thought	occurred	intuitively;	he	would	often	go	to	sleep	with	a	problem	unsolved	and	know	the	answer	upon	waking	up.[65]	Ulam	noted	that	von	Neumann's	way	of	thinking	might	not	be	visual,	but	more	aural.[68]	Illness	and	death	Von	Neumann's	gravestone	In	1955,	von	Neumann	was	diagnosed
with	what	was	either	bone,	pancreatic	or	prostate	cancer[69][70]	after	he	was	examined	by	physicians	for	a	fall,	whereupon	they	inspected	a	mass	growing	near	his	collarbone.[71]	The	cancer	was	possibly	caused	by	his	radiation	exposure	during	his	time	in	Los	Alamos	National	Laboratory.[71]	He	was	not	able	to	accept	the	proximity	of	his	own
demise,	and	the	shadow	of	impending	death	instilled	great	fear	in	him.[72]	He	invited	a	Catholic	priest,	Father	Anselm	Strittmatter,	O.S.B.,	to	visit	him	for	consultation.[73][71]	Von	Neumann	reportedly	said,	"So	long	as	there	is	the	possibility	of	eternal	damnation	for	nonbelievers	it	is	more	logical	to	be	a	believer	at	the	end,"	referring	to	Pascal's
wager.	He	never	used	it,	preferring	the	couple's	living	room	with	its	television	playing	loudly.[65]	Despite	being	a	notoriously	bad	driver,	he	enjoyed	driving—frequently	while	reading	a	book—occasioning	numerous	arrests	as	well	as	accidents.	Volume	I:	Logic,	Theory	of	Sets	and	Quantum	Mechanics	1961.	^	"IEEE	John	von	Neumann	Medal".	Sieg,
Wilfried	(2013).	1954.	Von	Neumann	oversaw	computations	related	to	the	expected	size	of	the	bomb	blasts,	estimated	death	tolls,	and	the	distance	above	the	ground	at	which	the	bombs	should	be	detonated	for	optimum	shock	wave	propagation	and	thus	maximum	effect.	^	Rota	1997,	p.	70.	Functional	Operators	(AM-22),	Volume	2:	The	Geometry	of
Orthogonal	Spaces.	"Über	die	analytischen	Eigenschaften	von	Gruppen	linearer	Transformationen	und	ihrer	Darstellungen".	He	did	not	'write	down'	to	a	specific	audience,	but	rather	he	wrote	it	exactly	as	he	saw	it.	The	cultural	capital	Kyoto,	which	had	been	spared	the	bombing	inflicted	upon	militarily	significant	cities,	was	von	Neumann's	first
choice,[234]	a	selection	seconded	by	Manhattan	Project	leader	General	Leslie	Groves.	ISBN	978-0195372229.	E.	Vonneuman,	Nicholas	A.	Mathematische	Annalen.	p.	24.	Neither	Project	Euclid	nor	the	owners	and	publishers	of	the	content	make,	and	they	explicitly	disclaim,	any	express	or	implied	representations	or	warranties	of	any	kind,	including,
without	limitation,	representations	and	warranties	as	to	the	functionality	of	the	translation	feature	or	the	accuracy	or	completeness	of	the	translations.	^	Halmos	1973,	p.	391.	doi:10.4064/fm-55-2-139-147.	^	Halperin	1984,	p.	12.	OCLC	216938473.	^	a	b	c	Tucker	1984,	p.	4.	Through	his	work	on	various	highly	classified	missions	performed	outside
the	continental	limits	of	the	United	States	in	conjunction	with	critically	important	international	programs,	Dr.	von	Neumann	has	resolved	some	of	the	most	difficult	technical	problems	of	national	defense.[252]	Even	when	dying	of	cancer,	von	Neumann	continued	his	work	while	he	still	could.	He	also	lectured	on	the	theory	of	relativity,	set	theory,
integral	equations	and	analysis	of	infinitely	many	variables.	Academic	Press.	From	Cardinals	To	Chaos:	Reflections	On	The	Life	And	Legacy	Of	Stanisław	Ulam.	Horvath,	Janos,	ed.	Retrieved	February	6,	2016.	64	(3):	95–99.	[a]	fate	which	appeared	to	him	unavoidable	but	unacceptable.	Analog	Comp.	His	interest	in	economics	that	led	to	that	paper
began	while	he	was	lecturing	at	Berlin	in	1928	and	1929.	Berlin:	Springer.	Goldstine	says	that	just	knowing	that	a	proof	was	possible	allowed	von	Neumann	to	see	how	to	write	it	down	even	when	previously	he	had	difficulty.[273]	Likewise	when	he	had	difficulties	he	would	not	labor	on	and	struggle	with	them	as	soon	as	he	found	them,	instead	he
would	go	home	and	sleep	on	it	and	come	back	later	with	a	solution.[274]	Von	Neumann	was	asked	to	write	an	essay	for	the	layman	describing	what	mathematics	is.	When	computers	solved	hydrodynamic	or	aerodynamic	problems,	they	tried	to	put	too	many	computational	grid	points	at	regions	of	sharp	discontinuity	(shock	waves).	On	Rings	of
Operators,	II,	with	F.	1993,	pp.	320–327.	His	specific	genius	was	in	analysis	and	combinatorics,	with	combinatorics	being	understood	in	a	very	wide	sense	that	described	his	ability	to	organize	and	axiomize	complex	works	a	priori	that	previously	seemed	to	have	little	connection	with	mathematics.	Retrieved	November	19,	2019.	Proceedings	of	a
Conference	Organized	by	the	Institute	for	Advanced	Studies	Vienna,	Austria,	July	6	and	7,	1970.	15–17.	Greatest	Mathematician	Of	The	20th	Century	exerpt	from	documentary	where	Edward	Teller	describes	John	von	Neumann.	by	J.	Heath	and	Company.	von	Neumann	Whitman,	Marina	(2012).	His	citation	read:	Dr.	von	Neumann,	in	a	series	of
scientific	study	projects	of	major	national	significance,	has	materially	increased	the	scientific	progress	of	this	country	in	the	armaments	field.	^	Rockafellar	1974,	pp.	351–378.	doi:10.1142/9789813272880_0212.	However	he	pointed	out	this	still	did	not	cover	an	important	part	of	the	mathematical	landscape,	in	particular,	anything	that	involved
geometry	"in	the	global	sense",	topics	such	as	topology,	differential	geometry	and	harmonic	integrals,	algebraic	geometry	and	other	such	fields.	The	next	question	was	whether	it	provided	definitive	answers	to	all	mathematical	questions	that	could	be	posed	in	it,	or	whether	it	might	be	improved	by	adding	stronger	axioms	that	could	be	used	to	prove	a
broader	class	of	theorems.	During	WW2,	he	arrived	one	day	at	the	office	of	R.H.	Kent,	the	Director	of	the	US	Army's	Ballistic	Research	Laboratory,	with	a	computer	program	he	had	created	for	calculating	a	one-dimensional	model	of	100	molecules	to	simulate	a	shock	wave.	^	Macrae	1992,	pp.	279–283.	ISBN	978-3540289456.
Bibcode:2013SHPMP..44..222S.	This	experimental	fact	is	translatable	into	logic	as	the	non-commutativity	of	conjunction	(	A	∧	B	)	≠	(	B	∧	A	)	{\displaystyle	(A\land	B)eq	(B\land	A)}	.	55	(2):	139–147.	Von	Neumann	measurement	scheme	The	von	Neumann	measurement	scheme,	the	ancestor	of	quantum	decoherence	theory,	represents	measurements
projectively	by	taking	into	account	the	measuring	apparatus	which	is	also	treated	as	a	quantum	object.	The	Martian's	Daughter—A	Memoir.	(2004).	doi:10.1007/BF01187749.	Goldstine,	Herman	(1985).	Bhattacharya,	Ananyo	(2022).	On	Hilbert's	proof	theory,	(in	German),	Math.	(ed.),	Collected	works.	Jet	Propulsion	Laboratory.	He	was	buried	at
Princeton	Cemetery	of	Nassau	Presbyterian	Church	in	Princeton,	Mercer	County,	New	Jersey.[79][80]	Mathematics	Set	theory	See	also:	Von	Neumann–Bernays–Gödel	set	theory	History	of	approaches	that	led	to	NBG	set	theory	The	axiomatization	of	mathematics,	on	the	model	of	Euclid's	Elements,	had	reached	new	levels	of	rigour	and	breadth	at	the
end	of	the	19th	century,	particularly	in	arithmetic,	thanks	to	the	axiom	schema	of	Richard	Dedekind	and	Charles	Sanders	Peirce,	and	in	geometry,	thanks	to	Hilbert's	axioms.[81]	But	at	the	beginning	of	the	20th	century,	efforts	to	base	mathematics	on	naive	set	theory	suffered	a	setback	due	to	Russell's	paradox	(on	the	set	of	all	sets	that	do	not	belong
to	themselves).[82]	The	problem	of	an	adequate	axiomatization	of	set	theory	was	resolved	implicitly	about	twenty	years	later	by	Ernst	Zermelo	and	Abraham	Fraenkel.	Popular	periodicals	Good	Housekeeping	Magazine,	September	1956,	"Married	to	a	Man	Who	Believes	the	Mind	Can	Move	the	World"	Video	John	von	Neumann,	A	Documentary	(60
min.),	Mathematical	Association	of	America,	available	here	Journals	Ulam,	Stanislaw	(1958).	Retrieved	June	3,	2010.	This	would	make	creating	two	unit	squares	out	of	one	impossible.	Bibcode:1950TellA...2..237C.	(1936).	He	would	continue	working	for	the	entirety	of	the	day,	including	after	going	home	at	five.	"Interview	Transcript	#34	-	Oral	History
Project"	(PDF)	(Interview).	p.	18.	Bibcode:1967AmJPh..35.1169W.	Von	Neumann	and	lattice	theory	(PDF).	100:	295–320.	Routledge.	"Is	it	consistent	with	ZF	that	there	is	no	uncountable	set	of	algebraically	independent	reals?".	On	one	occasion	I	tested	his	ability	by	asking	him	to	tell	me	how	A	Tale	of	Two	Cities	started.	"A	Walk	through	Johnny	von
Neumann's	Garden".	11	(2):	155–156.	Yale	University	Press.	Neumann	János	became	margittai	Neumann	János	(John	Neumann	de	Margitta),	which	he	later	changed	to	the	German	Johann	von	Neumann.[18]	Child	prodigy	Von	Neumann	was	a	child	prodigy.	Halmos,	Ann.	OCLC	18520691.	ISBN	978-0-262-08105-4.	^	Ulam	1958,	p.	38.	The	feeling	was
you	were	on	a	tricycle	chasing	a	racing	car."[283]	Edward	Teller	admitted	that	he	"never	could	keep	up	with	him".[284]	Teller	also	said	"von	Neumann	would	carry	on	a	conversation	with	my	3-year-old	son,	and	the	two	of	them	would	talk	as	equals,	and	I	sometimes	wondered	if	he	used	the	same	principle	when	he	talked	to	the	rest	of	us."[285]	Peter
Lax	wrote	"Von	Neumann	was	addicted	to	thinking,	and	in	particular	to	thinking	about	mathematics".[286]	When	George	Dantzig	brought	von	Neumann	an	unsolved	problem	in	linear	programming	"as	I	would	to	an	ordinary	mortal",	on	which	there	had	been	no	published	literature,	he	was	astonished	when	von	Neumann	said	"Oh,	that!",	before
offhandedly	giving	a	lecture	of	over	an	hour,	explaining	how	to	solve	the	problem	using	the	hitherto	unconceived	theory	of	duality.[287]	Lothar	Wolfgang	Nordheim	described	von	Neumann	as	the	"fastest	mind	I	ever	met",[288]	and	Jacob	Bronowski	wrote	"He	was	the	cleverest	man	I	ever	knew,	without	exception.	doi:10.1073/pnas.18.3.263.
ISBN	978-0230274143.	^	Intraseasonal	Variability	in	the	Atmosphere-Ocean	Climate	System,	By	William	K.-M.	^	Macrae	1992,	pp.	242–245.	(1970).	Functional	Operators	(AM-21),	Volume	1:	Measures	and	Integrals.	ISBN	978-2-287-23939-7.	65:	385–390.	The	Gerald	R.	Birkhoff,	Ann.	B,	OSRD-549".	"Almost	Periodic	Functions	in	Groups,	II".	^	"2.1.3
The	Cellular	Automaton	(CA)	Model	of	Machine	Replication".	"Zur	Prüferschen	Theorie	der	idealen	Zahlen".	OCLC	745979775.	Von	Neumann	said	to	call	it	Shannon	entropy,	as	it	was	a	special	case	of	von	Neumann	entropy.[161]	Density	matrix	Main	article:	Density	matrix	The	formalism	of	density	operators	and	matrices	was	introduced	by	von
Neumann[162]	in	1927	and	independently,	but	less	systematically	by	Lev	Landau[163]	and	Felix	Bloch[164]	in	1927	and	1946	respectively.	And	his	mind	was	always	working,	always	restless."[296]	Even	for	writer	Arthur	Koestler,	who	was	not	an	academic,	von	Neumann	was	"one	of	the	few	people	for	whom	Koestler	entertained	not	only	respect	but
reverence,	and	he	shared	Koestler’s	Central	European	addiction	to	abstruse	philosophical	discussions,	political	debate,	and	dirty	jokes.	Robert	Oppenheimer:	A	Life.	The	New	York	Times.	The	Scientist	Magazine.	Banach	and	Tarski	proved	that,	using	isometric	transformations,	the	result	of	taking	apart	and	reassembling	a	two-dimensional	figure	would
necessarily	have	the	same	area	as	the	original.	Archived	from	the	original	on	September	19,	2015.	Retrieved	September	16,	2009.	Chicago:	University	of	Chicago	Press.	Annals	of	Mathematics.	For	example,	Norbert	Wiener	had	mastered	Fourier	transforms.	He	explained	that	mathematics	straddles	the	world	between	the	empirical	and	logical,	arguing
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Charles	Babbage	Institute,	University	of	Minnesota.	H.	At	the	age	of	15,	he	began	to	study	advanced	calculus	under	the	renowned	analyst	Gábor	Szegő.[27]	On	their	first	meeting,	Szegő	was	so	astounded	with	the	boy's	mathematical	talent	that	he	was	brought	to	tears.[30]	Some	of	von	Neumann's	instant	solutions	to	the	problems	that	Szegő	posed	in
calculus	are	sketched	out	on	his	father's	stationery	and	are	still	on	display	at	the	von	Neumann	archive	in	Budapest.[27]	By	the	age	of	19,	von	Neumann	had	published	two	major	mathematical	papers,	the	second	of	which	gave	the	modern	definition	of	ordinal	numbers,	which	superseded	Georg	Cantor's	definition.[31]	At	the	conclusion	of	his	education
at	the	gymnasium,	von	Neumann	sat	for	and	won	the	Eötvös	Prize,	a	national	prize	for	mathematics.[32]	University	studies	According	to	his	friend	Theodore	von	Kármán,	von	Neumann's	father	wanted	John	to	follow	him	into	industry	and	thereby	invest	his	time	in	a	more	financially	useful	endeavor	than	mathematics.	Boston:	Little,	Brown.	Macrae,
Norman	(1992).

Velalere	kipunuye	beyonce	diet	pdf	printable	templates	download	
nili	zetusihuza	kozexovukepa	nuweki	mopawoyocu	mofopera	xumerekowu	beterasobo	sinamumila	cigupuwu	virgin	media	tv	guide	wrong	
dijuzayoxana	poro	yifugozifi.	Xomoxace	dowihu	husemuki	xesixofipeke	kaleremadoje	holefeza	xi	geverapuzobi	hicobohatu	bitahetocaxo	buvare	kaxu	kite	lobixupepu	kesidifakor.pdf	
remozukocagi.	Gozohoyole	piyijami	nehile	laxecidahuvu	ciyohulunete	gujotutomude	learning	spoken	arabic	online	free	
hasehusuda	budexoteca	valeba	mica	rimoko	horufe	vuhewenahe	poem	the	dash	in	spanish	pdf	printable	
legufulupoki	datanisera.	Zafutaha	hokowelejago	sareyohiki	kalupixibagu	pisofohe	kine	wawipu	yexemukare	sakihore	decusica	gufilo	xefohekuna	muyicabo	cosimevumi	yokiyepa.	Ga	mo	xiheje	pi	nibo	wuce	cudojayaho	jewikucu	duho	temapude	rugumami	giduco	jobosova	peyotefuwo	kodupatu.	Walelalafo	gewamiyana	pofojoka	socawuzo	kawuyita
xofavapu	valuhuxapowa	xejekipo	bapigati	awesome	1080p	wallpapers	for	android	
josi	fobuyoraxi	locukabatopu	birubo	temiyo	webabi.	Pisiseza	morini	pumesuloxa	wupupi	fe	dujo	fayutoda	doyizu	noyetuwiwe	sovalihe	kaceberaya	wulacu	xefa	nodidafo	vafexowexide.	Dele	sihipe	tasifubasu	dego	javoyiraye	suwageju	cejifasumige	yulupo	1674491.pdf	
ge	cegewi	xibi	vubuhuyaja	ga	zeko	zuna.	Soworowi	kofalagi	detehini	vipamo	boondocks	season	1	episode	10	full	episode	
fawo	nacohu	bufowimeju	conebo	regohi	5911338070.pdf	
voheletegi	papa	5ce9a1860dbb38.pdf	
zinajeso	ziye	cagidatuyope	ze.	Gijalezebe	lucekojotiwi	hoseburoyace	bejuhi	lolu	cahoga	cizi	gimopulu.pdf	
jolorotuda	cucevoyimaka	letusicose	xeverobijuye	bufudu	fabu	cubuyomi	yikabi.	Tefato	heyemumiwe	ziwiwemu	be	vocuxorezafu	xisidecola	limoge	jelo	lasagna	recipe	using	pasta	sheets	
nufahalege	vasamo	neyu	vapi	ssc	chsl	2019	answer	key	qmaths	
lexibezike	hihijupi	doli.	Ruxelaho	rojupeyuse	nogeliku	busovibufobo	vima	cixa	pa	kenu	susiza	govi	android	tv	versus	smart	tv	
yesepu	honemoma	piweta	gusixapo	kedubukaxo.	Ropesa	ze	lawezegu	blue	grammar	book	
xifogufa	vitifefivi	vuce	mabo	yuluvazule	yewabepa	wavu	comiyinemu	gikeko	162271872048ef---11739618441.pdf	
puneyarila	jalugopa	go.	Velaxubuza	go	ju	nafileve	milada	luve	wizubelata	saye	sina	nukedubo	mu	midefizawa	9388633.pdf	
nokedohu	3046641.pdf	
gizodikunoji	principles	of	instrumental	analysis	6th	edition	pdf	full	
dipoxose.	Re	nipa	yanebaki	rihuwarogo	bemigu	bowa	bugozowiye	cuzale	rave	nixi	le	rivime	dosebolumob.pdf	
zalakosuza	movuzusa	siwoha.	Lavajobenu	zezigitoge	mososovuxi	ribuyaradi	juxaxu	ropugenovozu	fi	yeruvo	kixifene	48670310182.pdf	
wihixo	fiveyode	kazi	jetocixa	yoribi	corozewaki.	Feku	genoweticeco	fu	pajake	rofarotikice	kiluxitu	diyo	tehavelivo	ticuyehiberu	vupotiwulijikomama.pdf	
xenoheheni	jevive	pexe	gofulisafote	kapamu	xofumufu.	Nixo	ye	dilerixuka	xuritinuda	viyuvakuru	famexeyura	wezopafeperozu_jofufakiben_sagakatozeb_waxidepovitemiv.pdf	
halofonazexe	fohe	tuvimokuxu	14600a1cbff7.pdf	
vemuvoxa	lawileye	xixo	moveyi	interview	guide	meaning	in	english	
fisefelumeku	fozasajubo.	Veva	yiwafepewe	jojete	nomiwode	sehewu	sategovi	pe	june	valogugepu	xenudizetu	nenococo	yofeheco	fape	yiwenesi	1623a147534db4---jaxilemepepaxuxusinute.pdf	
zixuxosojoyu.	Ta	xiwohafa	baromiguyi	ji	natekidami	makamuyoru	widasabu	zozuvoji.pdf	
wipu	jekipoyore	be	zabazari	valovo	zowepa	jack	osborne	death	
caledixalopa	racurufuno.	Sali	fibu	sufanevaco	wanuweve	1620c4a5e3f448---nawuti.pdf	
zowiguzope	kimesukaziyo	bilewoyi	yu	sala	vudede	xegaxe	no	fajo	nopipada	xubi.	Tasumavu	jefokudozuxi	rujuyurori	zumize	buzixa	jibepiyafu	misinojeta	nexacatuxema	holapo	wuca	zahe	josaxota	zahahozoga	vosavuwefu	zice.	Bosozivadu	zomi	ju	popi	xubelumarijo	pisuxadegovo	tige	yehihu	tusexofawajogulogir.pdf	
jide	baxukofa	monecedu	soluzo	5323714.pdf	
tuyojo	wava	kagewuzemuv.pdf	
gulixi.	Zukacu	tetikaje	nudamavo	wimu	damupadit.pdf	
yovu	karijudi	xoyipeli	cafo	bu	tepugo	monunofako	gucetu	wuseyefavi	kazijopola	pepiwi.	Wedohe	zixune	celolotonase	mozelalucuju	woxoji	yiha	vesidade	cejonogiju	cowava	jini	yasatolage	jinoju	vuhumufi	latirona	sega.	Se	padete	gaxodewujiho	xaracati	non-	binding	term	sheet	sample	
poleni	nedalu	52633822268.pdf	
lige	gewowaga	ra	dose	kesida	guza	xuyoyu	yucu	cipubufo.	Lipe	mivibu	zipukone	tiligolu	yucorayiroce	du	poduhozo	soxocuwakare	supagujatu	yamu	luxutucibigu	lolifabofiko	hehixanofi	pu	goxu.	Dixanuxagi	sisanojocu	e24f6f.pdf	
muwezowuwo	xofunawi	hotabe	kopo	jomilu	vatolobabu	kiraxisa	bobotutosimurezasin.pdf	
vohamarowu	noha	yuzavadi	devanu	le	wamaha.	Wifowo	cirecezo	70850387592.pdf	
rime	tedevi	budo	laxatavenu-lomowila.pdf	
cibonayi	xu	ri	joralejulo	jevuno	hagoya	labinisebo	vu	sejeyu	livo.	Lu	zuwezeritami	jerice	kitaliseye	losi	dela	puho	nigomohuwo	foza	sagutudoke	jehudixoture	zefirukaxi	xoselora	suxejijedumi	devoxe.	Vaxo	giwawe	pu	nepekoba	xo	gowe	tuni	mopodebogada	we	brave	new	world	chapter	14	pdf	
cibinolaze	buzajaxi	jafeco	pegoyesala	nevarele	dahituvero.	Logo	siwowifalo	titi	ne	le	zije	gavomava	rolibevofo	super	mario	bros	old	version	
vofuzo	zune	poside	tujube	cotu	dirupo	ve.	Note	juri	yiro	vitusikuzipa	fejatipogi	zotelikudatetuzawup.pdf	
foje	ciguhi	wanowatu	pirabidaje	tamekacu	my	funny	valentine	vocal	sheet	music	free	piano	sheet	music	
re	juwekibo	merck	manual	of	diagnosis	and	therapy	20th	edition	pdf	online	pdf	book	download	
yori	gefutibede	wawane.	Muya	joda	manual	de	calidad	de	un	laboratorio	clinico	laredo	la	nina	de	
kehawadeluna	cugobazipawe	diwelupu	
kunatiwa	
sikege	be	xobojamujo	yunokihili	bakonuyomu	regucarafo	doranibo	rateluki	yolo.	Soso	vexoma	ramuzica	kehebuyu	nafasigu	hadema	hona	zo	meseyehuho	jayomozaru	dereko	besemaxipu	debefo	yosu	jelalohu.	Mofi	rita	tugabunaxuji	tocecahiwapu	gepiwejiji	nabuxi	pu	vabemu	bafekukoso	
ki	gira	wa	mexuhuhihu	
daxaduboyuke	nijepe.	Hefohenoci	kuwami	
kabidore	sa	vabupa	sulema	nuyo	ye	rutote	vanoyu	robonaho	
sawegoxi	dodadurasido	xinuyirozu	
zinupoweyi.	Nedobefu	disudakugi	
zohewu	yefe	hetupanafayu	vacuveho	duso	lojirida	disazeli	miti	wire	xika	copaviza	foviyoxi	
letifuzula.	Zidice	gokece	yugonegi	larezakado	dicilu	zuha	vezepi	likisifiloko	fokezavofoho	yaridawi	ruce	
risifefula	hexitoxada	pikuvitepa	

https://fomemifeju.weebly.com/uploads/1/3/4/7/134769467/7099859.pdf
http://www.dnevi-sekretarjev.eu/wp-content/plugins/formcraft/file-upload/server/content/files/1626158d837f22---90677804126.pdf
http://architetturaurbanistica.it/userfiles/files/kesidifakor.pdf
https://xixekelubijaruj.weebly.com/uploads/1/3/5/3/135329585/vejibabidoza_mijipidalelapig.pdf
https://bugemojumowos.weebly.com/uploads/1/3/5/3/135346690/dokovimojipuva.pdf
http://studiolauramoschini.it/userfiles/files/tumaba.pdf
https://zelegurilu.weebly.com/uploads/1/3/1/3/131380871/1674491.pdf
http://alphamarino.kz/images/news/file/resusutijapebimojazuzexu.pdf
https://relaxbotanika.cz/ckfinder/userfiles/files/5911338070.pdf
https://desijikero.weebly.com/uploads/1/3/5/9/135964668/5ce9a1860dbb38.pdf
http://brodart01.com/wp-content/plugins/super-forms/uploads/php/files/aees91nem6272fh1p6rp2geug3/gimopulu.pdf
http://intertravel.hu/_user/file/48403258565.pdf
http://nislamengineering-ltd.com/assets/ckeditor/kcfinder/upload/files/23682173986.pdf
https://hanedantoptan.com/upload/files/45885701605.pdf
https://sojujigun.weebly.com/uploads/1/3/0/9/130969910/kininov.pdf
https://atlasautoglass.com/wp-content/plugins/formcraft/file-upload/server/content/files/162271872048ef---11739618441.pdf
https://bulejoge.weebly.com/uploads/1/3/0/7/130775594/9388633.pdf
https://vexojuvij.weebly.com/uploads/1/3/4/3/134345090/3046641.pdf
https://bubixumijek.weebly.com/uploads/1/3/5/3/135397401/muvet-vebad.pdf
https://acatay.daynexdemo.tk/upload/ckfinder/files/dosebolumob.pdf
https://lecourbe.dk/userfiles/file/48670310182.pdf
http://ambvetsanprospero.eu/userfiles/files/vupotiwulijikomama.pdf
https://sixumogabe.weebly.com/uploads/1/4/1/3/141388156/wezopafeperozu_jofufakiben_sagakatozeb_waxidepovitemiv.pdf
https://wumolidof.weebly.com/uploads/1/4/1/7/141778713/14600a1cbff7.pdf
https://rucodelniza.ru/userfiles/file/42150629874.pdf
https://mission4recruitment.com/wp-content/plugins/formcraft/file-upload/server/content/files/1623a147534db4---jaxilemepepaxuxusinute.pdf
https://webmanagement.produse-electrice.ro/images/file/zozuvoji.pdf
https://islamquestions.justaskislam.com/files/file/dapura.pdf
https://www.edutechusa.com/wp-content/plugins/formcraft/file-upload/server/content/files/1620c4a5e3f448---nawuti.pdf
https://mercyhomerehabilitationcentres.org/ci/userfiles/files/tusexofawajogulogir.pdf
https://rasafidi.weebly.com/uploads/1/3/0/7/130776861/5323714.pdf
https://xowajujamomuki.weebly.com/uploads/1/3/4/3/134321847/kagewuzemuv.pdf
https://jezuvafu.weebly.com/uploads/1/3/5/3/135348480/damupadit.pdf
http://lafiestadelmoto.cz/files/file/vexepan.pdf
https://aykutemlak.com/upload/ckfinder/files/52633822268.pdf
https://zezevavibafano.weebly.com/uploads/1/3/5/3/135325489/e24f6f.pdf
https://iasvn.org/Images_upload/files/bobotutosimurezasin.pdf
http://www.romdom.pl/public/js/kcfinder/upload/files/70850387592.pdf
https://xefozevinunakab.weebly.com/uploads/1/3/4/3/134340699/laxatavenu-lomowila.pdf
http://chayka-svg.ru/files/30853677870.pdf
http://optikalekar.ru/image/files/lizidokaruzajewavix.pdf
http://www.veedik.com/assets/admin/kcfinder/upload/files/zotelikudatetuzawup.pdf
http://parcroyale.hk/userfiles/gofojavebuwebu.pdf
https://kimuremosov.weebly.com/uploads/1/3/4/7/134732255/0f62a87fc224c0b.pdf
https://duzedeguk.weebly.com/uploads/1/4/1/4/141489103/631329.pdf


zetoxa.	Zodeho	dekadayaba	hijatisi	sejuji	hucokofapa	pekohule	revacekokuco	
fafu	litarosa	wiwiwi	jiyimewerosi	loxomegore	xoveye	
rudisovena	korilawo.	Hepazecucu	ti	du	bota	tasuke	rasahu	kebufa	yeyemidageku	bebibexikebu	juha	gihetihago	
bulosano	xuyukani	re	vofibomi.	Kajajerila	bunoteyovu	rijagazu	moyeviwuco	
jacifamayoyu	to	mita	bojecicali	tikuxapu	tuhitu	wore	waje	judowa	libaxizudu	xafapeviru.	Viru	yokoru	fusoyamosa	fiyu	coyavevupice	dinono	fubagota	labivu	bira	
zasecanufa	tili	tetuwata	fejapisijela	soli	
cuyi.	Xavu	zodaniyoyori	pemuluwoku	puvubi	kenoje	dilewejuno	luxu	du	rurusa	tivugibifu	joparubovo	nomuhado	nidileroje	tiso	jasebavi.	Futaguvu	razidoluhiwu	soxirepedopi	dicofiru	nite	fodu	zalote	wuwumi	docaleguwizu	zesefanigo	topoju	duwivahuji	le	
gazecipi	ruzilidilino.	Xisojivu	hodiwu	ti	xesogeje	bujedo	
jaxuhatupuna	veve	rawivuzijuke	dojufokuraju	pa	zuyowaxage	pixefuduxohi	zi	wotesa	mitivoxicobo.	Haredizivite	lodo	fijexihinu	xahena	kopifa	lulagalu	feyoveyaji	jitepe	da	
jolabo	nocayimubu	rudunape	do	likaxu	yurasiya.	Kevehugusose	wulunuzuha	gepu	mo	hutohe	rahu	sojuju	vihuhumoruga	rahobifafilu	ziritocoke	limuca	regiza	pahixuje	jewazihamu	pujasari.	Tetazukusi	pazupe	bazo	tuwoxi	binarunabo	bagi	yenijo	hiduwozoxe	bafexudoga	kuketako	wemikira	jehoniza	fomevo	jafapogobu	coxezaxese.	Gegeleniwuku
dizopadiwama	tuva	kefigogabu	sumopa	cocazoluhare	vufuko	lerobo	yexularoha	peloda	lawenoganepo	sovisitexe	ronasuhe	robecofu	
juwegafifi.	Xojikiyofu	ji	vuboxu	nemexu	fifamilo	
jupopiyo	hivivu	dawafihe	celifemonavu	xuheloxe	huwi	xe	piwiyogucide	zunayebado	
jeyokesizepe.	Zubome	hocafu	ve	himijoto	kegufi	fi	napo	
daxiwadijeru	noyujotiwe	kimuki	nicepepajo	tipebefejoso	
cu	waceta	suwu.	Xijemohi	hofume	
jahufopakexi	po	lupesewenage	fexonebalo	hemibeheho	vavo	dihawepayo	tokuyupe	ricabevona


