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Philosophy of Quantum Information  

Einstein and Gºdel (Volume 1) 

 

(Abstract) 

 

The book is devoted to the contemporary stage of quantum mechanics ï quantum in-

formation, and especially to its philosophical interpretation and comprehension: the first one 

of a series monographs about the philosophy of quantum information. The second will con-

sider Bellôs inequalities, their modified variants and similar to them relations.  

The beginning of quantum information was in the thirties of the last century. Its speed 

development has started over the last two decades.   

The main phenomenon is entanglement. The subareas are quantum computer, quantum 

communication (and teleportation), and quantum cryptography.  

The applied çTable of contentsè in English displays the discussed topics and classical 

papers in details. Thatôs why we are able to concentrate our attention on the problems, theses 

and hypotheses, and results in the suggested investigation: 

1. çDualistic Pythagoreanismè is a conception directed to explain the connection be-

tween ómathematical structuresô (Pythagorean çnumberè in a generalized sense) and óphysi-

cal quantityô in a new way: they are both the sides of any physical phenomenon. Its mathe-

matical structures are not ï more or less accidentally ï mere ascribed to it by people in the 

process of cognition, but rather its parts in some physical relations and interactions with the 

others constituting a system as a wholeness. The notion of physical information (especially 

quantum information) designates the general type of such relations or interactions.  Dualistic 

Pythagoreanism is such a conception which is a bridge between the dualism of quantum 

mechanics and the classical philosophical dualism of subject and object, of reality and ideal-

ness, of reality and models, incl. mathematical ones.  

1.1. Dualistic Pythagoreanism as any kind of Pythagoreanism insists that ideal ma-

thematical objects exist as an independent, but closely connected part of the world. By consi-

dering such a link, it proves out to be the genuine philosophy of quantum information, or 

more precisely, of quantum mechanics and information.  

2. The suggestion of dualistic Pythagoreanism is achieved by the symbol of the im-

posing figures of Albert E instein and Kurt Gºdel, and of the close friendship between 

them situated in Princeton. The çspirit of Princetonè is another figure called to be a symbol of 



the conception of dualistic Pythagoreanism. Einsteinôs alleged incompleteness of quantum 

mechanics and Gºdelôs incompleteness theorem of Peano arithmetic turn out to be relative 

and homogenous each to other.  

2.1. The experimentally established completeness of quantum mechanics by refutation 

of E instein, Podolsky, and Rosenôs conclusion and by the violation of Bell-type inequa-

lities inspires the possible completeness also of arithmetic and in that way, the possible reha-

bilitation of Hilbertôs program of an arithmetical self-foundation of mathematics. Can the 

so-called first incompleteness theorem refer to itself? Many or maybe even all the paradoxes 

in mathematics are connected with some kind of self-reference. Gºdel built his proof on the 

ground of self-reference: a statement which claims its unprovability. So, he demonstrated that 

undecidable propositions exist in any enough rich axiomatics (i.e. such one which contains 

Peano arithmetic in some sense).  

2.2.1. What about the decidability of the very first incompleteness theorem? We can 

display that it fulfills its conditions. Thatôs why it can be applied to itself, proving that it is an 

undecidable statement. It seems to be a too strange kind of proposition: its validity implies its 

undecidability. If the validity of a statement implies its untruth, then it is either untruth (reduc-

tio ad absurdum) or an antinomy (if also its negation implies its validity). A theory that con-

tains a contradiction implies any statement.  

2.2.2. Appearing of a proposition, whose validity implies its undecidability, is due to 

the statement that claims its unprovability. Obviously, it is a proposition of self-referential 

type. By Gºdelôs words, it is correlative with Richardôs or liar paradox, or even with any other 

semantic or mathematical one. What is the cost, if a proposition of that special kind is used in 

a proof? In our opinion, the price is analogous to ñapplyingè of a contradictory in a theory: 

any statement turns out to be undecidable. 

2.2.3. If the first incompleteness theorem is an undecidable theorem, then it is imposs-

ible to prove that the very completeness of Peano arithmetic is also an undecidable statement 

(the second incompleteness theorem). Hilbertôs program for an arithmetical self-foundation 

of mathematics is partly rehabilitated: only partly, because it is not decidable and true, but 

undecidable; thatôs why both it and its negation may be accepted as true, however not simul-

taneously true. The first incompleteness theorem gains the statute of axiom of a very special, 

semi-philosophical kind: it divides mathematics as whole into two parts: either Gºdel ma-

thematics or Hilbert  mathematics. Hilbertôs program of self-foundation of mathematic is 

valid only as to the latter. 



2.3. In 1992, Thoralf Sko lem introduced the term of çrelativityè as to infinity. He 

demonstrated by Zermeloôs axiomatics of set theory (incl. the axiom of choice) that there 

exist unintended interpretations of any infinite set. The very notion of set was also çrelativeè. 

We can apply his argumentation to Gºdelôs incompleteness theorems as well as to his com-

pleteness theorem (1930).  Then both the incompleteness of Peano arithmetic and the com-

pleteness of first-order logic turn out to be also çrelativeè in Skolemôs sense. Skolemôs 

çrelativityè argumentation of that kind can be applied to a very wide range of problems and 

can be spoken of the relativity of discreteness and continuity, of finiteness and infinity, of 

Cantorôs kinds of infinities, etc.  

2.4. The relativity of Sko lemian type helps us for generalizing Einsteinôs principle 

of relativity from the invariance of the physical laws toward diffeomorphisms to their inva-

riance toward any morphisms (including and especially the discrete ones). Such a kind of ge-

neralization from diffeomorphisms (when the notion of velocity always makes sense) to any 

kind of morphism (when óvelocityô may or may not make sense) is an extension of the general 

Skolemian type of relativity between discreteness and continuity or between finiteness and 

infinity. Particularly, Lorentz invariance gains constrained validity, because the very notion 

of velocity is limited to diffeomorphisms. In the case of entanglement, the physical interaction 

is discrete. óVelocityô and consequently óLorentz invarianceô do not make sense. That is the 

simplest explanation of the argument EPR, which turns into a paradox only if the universal 

validity of óvelocityô and óLorentz invarianceô is implicitly accepted. Correspondingly, a 

more general class of topologies is to be considered, including discrete or inseparable kinds.             

2.5. Returning to G·delôs first incompleteness theorem, we may note that he ex-

cluded its self-reference by metamathematical consideration correlative to Tarskiôs concep-

tion of truth or to his distinction between metalanguage and object language. The theorem was 

formulated in metalanguage, but it could be applied only to statements in object language. 

However the symbols of the metalanguage and those of the object language were the same. 

Consequently, he involved an external hypothesis (and maybe ad hoc) to be excluded any 

self-referential use of the theorem: it should be accepted as an axiom and should be admitted 

the axiomatics including its negation. We cannot fulfill or prove Hilbertôs program, but may 

demonstrate that Gºdelôs first and consequently second incompleteness theorem, which im-

plies its alleged failure, is an undecidable statement.           

2.6. The said may be illustrated by discussing the question about the Gºdel number 

of Gºdelôs first incompleteness theorem. Its number turns to be infinite, thatôs why the same 



number (i.e. infinity) should be ascribed to its negation. Of course, we could merely postulate 

that Gºdelôs theorem is referred to metalanguage, or metamathematics and it is the cause to 

have not its Gºdel number. Why to have not? It is formulated by the same symbols of the 

object language, to which it is referred. It as well as its negation is just a possible axiom or 

originating from an additional axiom, e.g. such one as the very first incompleteness çtheo-

remè. The problem about its constructivity is closely connected. If a legitimate proposition in 

a theory has an infinite Gºdel number, then such a theory might hardly be designate as con-

structive. Forbidding the question about its Gºdel number, we have mere postulate that the 

theory is constructive. So did Gºdel implicitly: he claimed in many places of the paper 

(1931) that his proof was constructive. 

2.7. Gentzenôs completeness theorem of arithmetic by transfinite induction until 𝜺𝟎 

is very important to us. His argumentation was constructivist or even finitistôs one. He 

claimed that transfinite induction (contrary to its name) is a finitary method. According to us, 

it is mere the sequential undecidable statement. We would prefer an çactualistè reinterpreta-

tion of it: both together, finiteness and infinity until 𝜺𝟎, are dual and complementary. Peano 

arithmetic (including the principle of complete induction) can found infinity until 𝜺𝟎 being the 

metatheory or metalanguage of Gentzen arithmetic comprising both of the finite numbers 

and infinite ordinals (less than 𝜺𝟎). In its turn, Gentzen arithmetic (i.e. Peano axiomatics, 

in which complete induction is generalized to transfinite induction until 𝜺𝟎) can found Peano 

arithmetic being the metatheory or metalanguge of  it. Peano arithmetic and Gentzen 

arithmetic have almost the same axiomatics. Each of them can serve as metalanguage as ob-

ject language of the other. They are correlative each to other in the manner of Sko lem. De-

scribing such a case, we may introduce the term of dual (dualistic, mutual) foundation (also 

çdual-foundationè instead of çself-foundationè as well as çdual-referenceè instead of çself-

referenceè) in relation to the completeness of arithmetic. 

2.8. The common and mutually relative (in Sko lemian sense) principle of complete 

and transfinite induction can be generalized as counting: an unity can always be added to any 

(1) finite or (2) infinite number (ordinal) as well as (3) between the çlastè finite number and 

the çfirstè infinite ordinal (the principle of constructivism). Any unity, added wherever, is the 

same. So, constructivism rather universalizes counting to be the base for introducing infinity, 

than only to extend it over the domain on infinity. A decisive point is (3). How many unities 

should be added to a finite number to be gained an infinite one (ordinal): one, some or any 

finite number, or infinite? How many unities should be subtracted from an infinite number 



(ordinal) to be acquired a finite (one). The possible answers are the same. Is the number of 

unities to be either added or subtracted the same in both directions? Choosing one or other 

variant, we would introduce an axiom more, which could modify Gentzen arithmetic. Our 

purpose is another: to comprehend just the connection between finiteness and infinity it the 

terms of quantum mechanics and information by dualistic Pythagoreanism as its philosophy. 

2.9. The phenomena of entanglement interpreted in the terms of finiteness and infinity 

require infinite unities between finiteness and infinity. However such a case would be incon-

sistent with the axiom of foundation. For example, what is the set whose set of subsets is 

countable: finite or infinite? We should suggest a third kind of numbers or sets, namely nonfi-

nite, which are neither finite nor infinite, and they are less than the latter and bigger than the 

former.  

2.10. Quantum computer as a mathematical model generalizing Tur ing machine can 

be represented as transfinite calculus. There exist at least two kinds of quantum computer: 

without or with entanglement. Quantum computer without entanglement can be modeled by 

means of calculus in çclassicalè Gentzen arithmetic, and the other with entanglement by a 

nonfinite generalization of Gentzen arithmetic. Such a nonfinite generalization may be con-

sidered as an unintended interpretation or a non-standard model of Gentzen arithmetic ex-

tended beyond 𝜺𝟎. The nonfinite generalization is not dual-founded with Peano arithmetic. 

Obviously, it would be equivalent to adding the set of Robinsonôs actual infinitesimals, or 

Leibnitzôs differentials (Newtonôs moments) instead of their ignoring by the standard analy-

sis of infinitesimals as limits ¨ la Cauchy.  The term of superfinite induction will be used 

about extending the principle of induction beyond 𝜺𝟎. The discrete nonfinite numbers (or or-

dinals) are Sco lemian relative to continual curvatures, or to nonorthogonality between fi-

niteness and infinity, respectively to any nonzero projection between them. So, we may dis-

cuss the nonfinite numbers as projections of the finite numbers onto infinity, or vice versa, of 

the infinite ordinals onto finiteness.  

2.11. According to Emmy Noetherôs first theorem (1918), the translation along 

timeôs axis implies energy conservation. If we consider counting as a discrete Skolemian 

equivalent of timeôs continual translation, then complete, transfinite, and superfinite induction 

would be various variants of the equivalent of energy conservation. The generalized low of 

conservation corresponding to superfinite induction is one of great importance to us. 

2.12. A new and maybe very fruitful interpretation of quantum mechanics can be out-

lined: in terms of arithmetic, logic and metamathematics. In that case, any coherence state is 



reckoned as a transfinite ordinal, any entangled state as a superfinite ordinal. Measurement 

and wave collapse refer to a conclusion by the method of trans- or superfinite induction. The 

results of quantum mechanics and information might be interpreted into the foundations of 

mathematics.  çDualistic Pythagorean interpretationè or mere çPythagorean interpreta-

tionè will be used in that case.     

3. The usual mathematical model of quantum mechanics uses separable Hilbert  

space. It is common for all the possible states of all the possible quantum objects. Only one 

kind of Hermitian operators, namely the çhypermaximalè ones in terms of von Neumann, 

corresponds (by one-to-one mapping) with the physical quantities. How do the fluently 

sketched outlines of the Pythagorean interpretation of quantum mechanics refer to the Hi l-

bert  space model? The ground of corresponding between the two mathematical models is 

based on the notion of dual space and its anti-isometry towards the basic Hilbert  space ac-

cording to the Riesz representation theorem. The dual space as the space of functionals cor-

responds with the finiteness, the basic Hilbert  space with the infinity of the Pythagorean 

interpretation of quantum mechanics. The idempotence of dual vector spaces corresponds 

with the Skolemian relativity of finiteness and infinity.      

3.1. Passing beyond 𝜺𝟎, i.e. into the domain of superfinite ordinals corresponding to 

the nonfinite domain between finiteness and infinity, we are forced to complicate also the 

usual mathematical model of a single separable Hilbert  space for all the states. That could 

be accomplished in various ways, each of them partly or completely equivalent to others. 

Some of them are: çcurvedè Hilbert space, inseparable Hilbert  space, rigged Hilbert  

space, the space of Diracôs ket vectors, Diracôs ŭ-functions, Scwartz distributions or gene-

ralized functions. They would be necessary describing entangled states. 

3.2. The usual definition of entanglement is the following: such a H ilbert  space of a 

given system which cannot be factorized to the tensor product of the Hilbert  spaces of its 

composed parts. We can display that the definition is equivalent to using the elements of any 

set or space above (3.1). For example, a çcurvedè Hilbert  space can be represented by two 

others if and only if the projection of the one onto the other is nonzero and consequently it 

cannot be represented as the tensor product of any two others. Besides, we would able to in-

terpret entanglement as any nonzero projection of the state vector of a part of a system onto 

another, or in other words, as the nonadtivity of the system in relation to its parts.    

4. Von Neumannôs theorem about the absence of hidden parameters in quantum me-

chanics (1932) is discussed çby itselfè as well as by Bellôs article (1966) on the same topic. 



On the premise of expectation additivity explicitly disclosed later by Grete Hermann in 

1935 and independently from her by John Bell in 1966 in the context of his famous inequa-

lities, Jonh von Neumann demonstrated that free-dispersion ensembles did not exist whe-

reas homogeneous  ensembles did, consequently, any homogeneous ensemble had dispersion. 

John Bell explained that von Neumann had considered implicitly only isolated systems, 

towards which his theorem is valid. In fact, he, as a real mathematical physicist, discussed 

only systems represented by the formalism of a single separable Hilbert  space because en-

tanglement was not yet known at that time. The meaning of the çhiddenè premise could be 

represented rather as the condition to be used only a single separable Hilbert  space as the 

formalism of quantum mechanics than as implicit expectation additivity. For example, the 

theorem is necessarily true in relation to the universe, or in other words, the theorem excludes 

only internal (or local) hidden parameters without discussing the problem of external (or non-

local) ones. Until discovering of entanglement, first theoretically then experimentally, the 

hidden parameters were identified implicitly only as local or internal. Causality was compre-

hended only locally in correspondence with Lorentz invariance or Einsteinôs general co-

variance, the çprinciple of (general) relativityè. 

5. Von Neumann stated that causality was only averaging according to the law of 

large numbers. He interpreted the proved by him absence of free-dispersion ensembles in 

quantum mechanics as the crash of causation at all so long as quantum mechanics is the 

ground of our knowledge of nature. The possibility of such a claim was implicit identifying of 

causality with local causality. A violation of Bellôs inequalities or any phenomenon of en-

tanglement (even without such a violation) constrains the degrees of freedom (DOF) of both 

or more entangled systems. Similar constraining DOF can be defined as nonlocal causality, 

and the physical quantities of each of two or more entangled systems to be reckoned as the set 

of nonlocal hidden parameters towards the rest.  

6. The historical beginning of quantum information was Einstein ï Bohrôs debate, 

the article of E instein, Podo lsky, Rosen (1935), the answer of Bohr (1935), Schrºdin-

gerôs çcat paradox paperè (1935), where he introduced çvershrªnkten Zustªndeè. Those pa-

pers are discussed in details. 

Our book offers the following main conceptions, theses and hypotheses: 

ï dualistic Phythagoreanism as a new kind among the interpretations of quantum 

mechanics and information: arithmetical, logical, and metamathematical one; 



ï Gºdelôs first incompleteness theorem is an undecidable proposition, and conse-

quently the second too. 

ï a partial rehabilitation of Hilbertôs program for the self-foundation of mathematics; 

ï the dual-foundation of mathematics; 

ï Sko lemian relativity between: Cantorôs kinds of infinity, finiteness and infinity, 

discreteness and continuity, completeness and incompleteness, etc.; 

 ï information is a physical quantity representing the non-reducibility of a system to its 

parts, particularly nonaddtivity.  

ï there exist pure relations çby itselfè, which cannot be reduced to predications; 

ï energy conservation can and should be generalized. 

ï Einsteinôs çgeneral covarianceè or çprinciple of relativityè can and should be ge-

neralized to cover discrete morphisms where the notion of velocity does not make sense. 

  



T a b le  o f  C on t en t s 

 

Introduction: An overview to quantum information  

Subareas and results – The «paradox» of Einstein , Podols ky, Rosen  – «The alive-and-dead 

cat» of S chrödinger – Local realism and «hidden variables» – Bell ’s inequalities – Quantum 

correlations – Inseparability – Coherence and decoherence – Quantum communication – 

Quantum computer – Quantum algorithms – The theorem of non-cloning – The stages of the new 

physical discipline «Quantum information» – The contemporary state – Directions and main 

results  – Entanglement, the basic phenomenon studied by quantum information –  Perspectives 

– The state in Bulgaria  

 

I. The history of quantum information 

I.1. Prehistory: The debate between Einstein and Bohr about the foundation of quantum 

mechanics 

The controversy is undecidable ς The letters between Born and Einstein  – God and the  «dice» 

– The boundary between God and any human being – The positions of Einstein  and Bohr and 

their exchange – An idea of «dualistic Pythagoreanism» – The phenomena of entanglement – 

Quantum information – Einstein ’s 70th anniversary  – The «incompleteness» of quantum 

mechanics 

 

I.2. The beginning: The «paradox» of Einstein, Podolsky, and Rosen (1935) 

The non-paradoxical paradox ς The argument EPR  – «The element of reality» – A new kind of 

physical interaction? – The alleged incompleteness of quantum mechanics – The problem about 

the simultaneity of reality – «The criterion of physical reality» – Bohr’s answer of (1935) – The 

fundamentality of choice and probability – Time and energy – The theory of Bohr, Kramers , 

Slater (1924) – Complementarity and the dual character of reality –  Analogies with relativity 

 

I.3. {ŎƘǊǀŘƛƴƎŜǊΩǎ άǾŜǊǎŎƘǊŅƴƪǘŜƴ ½ǳǎǘŅƴŘŜέ (1935) 

A contemporary overview to the article ς The pitiful «cat» – Again about the argument EPR – 

«Both a point and a finite interval точки – Doubled classical mechanics – Objective character 

owing to the objective character of the apparatus – Wholeness – «Freewill theorem» – About the 

«cat» in details – The «verschränkten Zustände» themselves – The entanglement of the 

knowledge about them на – 𝜳-function: «a description of states» and «a catalog of expectation»– 

The limits ignorabimus – The knowledge of a system or of its parts – The alleged influence of 

subject – From the «cat» to a «intact-and-pressed chair» – Decoherence and coherence  – 

Schrödinger’s comment of the argument EPR – «Consideration of the Special Role of Time»–  

Pauli  vs. Bohr, Kramers , and Slater  – «Time is «only a number» and energy conservation – 



«The principle of Mach», or why did Einstein  introduce the «cosmological constant» – The 

almost unnoticeable  «almost» – Light for «dark» mass and energy – The energy  «𝑬 =  ħ𝝂» – 

The energy  «𝑬 =  𝒎𝒄𝟐» – «To be or not both the energies equal? – That is the question! » – De 

Brogli e’s wave and its frequency – An idea of the quantity of information and «relativistic 

energy» – Is the «principle of Mach» violated? – On the mutual cognition of the parts in a system 

– Cognition «by itself» is an element of the world  

 

I.4. Von NeumannΩǎ ǘƘŜƻǊŜƳ ŀōƻǳǘ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ƘƛŘŘŜƴ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǉǳŀƴǘǳƳ ƳŜŎƘŀƴƛŎǎ  

(1932) 

Mathematical formalism and reality ς How did Hilbert  space combine Heisenberg’s matrix 

mechanics and Schrödinger’s  ondulatory mechanics ςWave-corpuscle dualism from the 

logical viewpoint – On ‘relation’ in the manner of Russell  – Schrödinger  paper on the 

equivalence of both the formulations – The conditions of such equivalence – Matter as a 

«function of its boundary conditions» – Quantum correlations and un undecidable propositions – 

Relation «of itself» and relational ontology – Again about «the element of reality» – Plato’s 

«cave» in the age of computers –  Dual vector spaces – Hypermaximal operators and physical 

quantities – Schrödinger’s equality – «Yang and Yin» – Lagrangian or H amilt onian 

formalism for mechanics – Gibbs approach – «The principle of conservation of extension-in-

phase» – «Hidden parameters» and «possible worlds” – A real object in a possible state of 

another – Dirac ’s δ-function – Schwartz distributions  – Inseparable and rigged Hilbert  

spaces – What about Lorentz invariance? – Wave-corpuscle dualism – Quantum being as a 

question – The answer, or again about ‘choice’ – Shannon information – «Curling» of the real by 

chances – Simultaneity  and «event-uality» (i.e. the unity of events) – Relativity of discontinuity 

and continuity – «Bra and ket vectors» and their space – Riesz representation theorem – Weak 

and strong topology – The impossibility of an absolutely immovable body – Super-quantum 

correlation? – Wightman axioms of quantum field – Gibbs and Einstein  approaches to 

statistical description – The generality of the outlined context and the meaning of von  

Neumann’s theorem – Causality { la von Neumann – A «Taoist» sketch of it – About the 

«hidden parameters» – Russell ’s «unsymmetrical transitive relations» – One or more temporal 

sequences – The axiom of choice and the repeated choice – If we postulate correlations instead 

of indeterminism … – The “no-signaling principle» and «nonsignaling theories» – Simultaneity in 

quantum mechanics and relativity – «Simultaneous immeasurability»  and «simultaneous 

undecidability»– The premises of the theorem – Tsal lis  information – The exact statement of 

the theorem  and its meaning – Hermitian, maximal and hypermaximal operators – An { la 

Scolem interpretation of the argument EPR – Again about «dualistic Pythagoreanism» – 

Isometric and unitary operators – Time as the «hidden parameter» – Conservation and identity   

 

II. Completeness and incompleteness, or about the frame of mind given rise to quantum 

information 

     II.1. The spirit of Princeton   

Contemporary neopythagoreanism ς The nestled in Princeton refugees – About quantum 

information as a mathematical doctrine – Incompleteness both of quantum mechanics and of 



arithmetic? – Choice, number, and probability – 𝜳-function as a number in a generalized 

notation – The meaning of Einstein ’s «general covariance» – «Princeton » for gauge theories – 

More about «dualistic Pythagor eanism» – Quantity and property – Projection operators as 

statements (after von Neumann) – The «simultaneous undecidability» – Does the notion of 

quantity imply invariance in relation to time? – Commuting and noncommuting operators –  

The development of «simultaneous immeasurability»  – Quantum mechanics in the bed of 

Procrustes  –  The world is essentially also a mathematical structure 

  

     II.2. Both YǳǊǘ DǀŘŜƭΩǎ ǘƘŜƻǊŜƳ ƻŦ ƛƴŎƻƳǇƭŜǘŜƴŜǎǎ 

Self-referentiality – Our conceptual background – That set whose set of subsets is a countable set 

– Axiom of foundation and axiom of choice –  Gentzen’s approach and Tarski ’s concept of 

truth – Again about the 𝜳-function as a number in a generalized notation – Martin Löb’s 

theorem about the proposition claiming its decidability – Ramsey’s redundant concept of truth 

– Subjective or objective probability – Interpretation in quantum terms – A mutual base both of 

the liar and arrow paradox – An approach to the completeness of Peano arithmetic – Syntax and 

semantics – Gentzen’s theorem – The principle of transfinite induction – A strategy for a dual 

foundation of completeness – An idea for dual consistency – Transfinite induction until 𝜺𝟎 – The 

three levels of mathematics after Gentzen –  A question about mathematics or physics beyond 

completeness – Transfiniteness and finitism –  Finitism, constructivism, intuitionism, and 

«actualism» (formalism) – From the viewpoint of «dualistic Pythagor eanism» – Successor 

function or «wholness» function – Transfinite and complete induction – Transfinite calculus and 

transfinite algorithm – Quantum computer by two Turing machines – Superfinite induction – 

Duality of finiteness and infinity – Gentzen arithmetic – On the undecidability of transfinite 

induction until 𝜺𝟎 – The possibility of reconciling the different point of view ς Mathematics and 

physical reality after Gentzen – Self-reflection of the reference frame to Gödel’s theorem – 

Gödel ’s sketch of the first incompleteness theorem – Involving an antinomy in a proof – The 

price – A theory containing a contradiction compared with a theory containing an undecidable 

statement – A problem about the self-reference of Gödel’s first incompleteness theorem – Such 

a statement, the validity of which implies its undecidability – An idea of non-Gödelian 

mathematics, or Hilbert  mathematics – 𝝎-consistency – The metamathematical way of 

eliminating the self-reference of Gödel’s first incompleteness theorem – On the statute of 

Gödel ’s first incompleteness theorem – A rehabilitation for the Hilbert  program (formalism) – 

The statement that mathematics cannot ground itself is undecidable  – About the Gödel number 

of the first incompleteness theorem – A problem about «primitive signs»  – Hilbert  or Gödel  

mathematics? – Which is the mathematics of the real world? – The  «dualistic Pythagoreanism»    

 

     II.3. DǀŘŜƭ and Einstein 

Rationalistic monism ς Incompleteness and its correcting – The Princeton spirit from the 

viewpoint of dualistic Pythagoreanism – What is the same? – The knowledge of infinity 

 

      



II.4. Incompleteness in DǀŘŜƭΩǎ ǎŜƴǎŜ ŀƴŘ ƛƴŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ǉǳŀƴǘǳƳ ƳŜŎƘŀƴƛŎǎ Ł ƭŀ Einstein 

 The incompleteness of incompleteness  ς The meaning of incompleteness in the manner of 

Einstein  – The principle of relativity – An re-formulated diagonalization by means of ‘actual 

infinity’ – Approaches  to diagonalization – Skolem’s paradox – Relativity { la Skolem  – The 

relativity of Cantor’s infinities – The relativity of  discreteness and continuity – The 

undecidability of infinity – Relativity of ‘set’ and ‘mapping’ – Skolem’s paradox and Gödel’s 

theorem – Skolem’s approach of «analgesia»– The necessary availability of a punitive 

interpretation – Ramsey’s interpretation – Two ways for infinity to be define in Pean o 

aritmetic – The relativity of completeness and incompleteness – 1. of arithmetic – 2. of quantum 

mechanics –  Axiomatics ZFC and Axiomatics NBG – Skolem’s relativity of the notion of set – 

Again about the mutual undecidability of liar and of arrow paradox – Contradictory and 

undecidability – The relativity of relativity and the undecidability of undecidability – Einstein 

and Gödel’s mutual problem – A generalization of «the principle of relativity» – The axiom of 

choice and the electromagnetic constant (velocity of light in free space)– A problem about 

identity in a quantum jump – Acceptance or renunciation  of conservation law – Skolem’s 

paradox and the relativity of knowledge – An arithmetical version of Skolem’s paradox – 

Relativity for constructivism and Hilbert  formalism – An ontological overview to Skolem’s 

paradox – «Models and reality» by H.  Putnam – Gödel’s axiom of constructability – On the 

relativity of realism – On the inevitable unilaterality of any philosophical conception – On the 

«mathematics of the real world» 

 

Literature 

 

Instead of a conclusion: BellΩǎ ŀǊǘƛŎƭŜ «On the Problem of Hidden Variables in Quantum Mechanics» 

(1966) 

The conditions for von Neumann’s theorem of the absence of hidden parameters in quant um 

mechanics – The concept of causality – Constraint (DOF) and an idea of nonlocal causality – 

Generalized quantum-mechanical causality – Space-time causality – Complementarity  of causal 

and space-time description after Bohr  – Different approaches to causality and space-time – 

Bel l about the philosophical background of his analysis – Bel l’s conception of «beables» – 

Loacality or nonlocality of «beables» – «Beable = the position of the buttons + the reading of the 

dial” – «Freewill criterion» – Interaction and causation –  The measuring is a mapping of a 

quantity into a number, i.e. of the physical into the mathematical, of the material into the ideal – 

Complementarity of truth and untruth – Subjective or objective probability – Bel l considered 

von Neumann’s proof – The premise of expectation additivity – Grete Hermann’s argument 

–Consequences from «simultaneous immeasurability» – «The Big Bang» – Gravity and quantum 

correlation – Usages of «simultaneity» and of «free-dispersion state» – «Interdisciplinary  

confusion» between physics and mathematics – The sum of noncommuting operators – Energy 

operator – Co- and contravariant consideration – The ambiguity of ‘translation’ – Emmy 

Noether’s theorem – Quantum information as «substance» – Bel l about Jauch and Piron’s 

logical interpretation – The debatable axiom – Bell about Gleas on’s theorem – The hidden 

premise – The metaphor of local and nonlocal hidden parameters – Bohm’s idea (1952) of 

quantum mechanics by hidden parameters – The description of a force by probabilities and a 



field by  𝜳-function –  From the viewpoint of dualistic Pythagor eanism – Bohm’s «quantum-

mechanical potential» – Bohm’s locally causal interpretation – The «𝝍-field» – The physical 

meanining od a «probabilistic field» – Bohm about the argument EPR – Metaphor as a logical 

element – Bohm’s three premises – A «dualistic Pythagorean redaction» of the third of them – 

Comparison of the modified with Bohm’s original interpretation – Other characteristic features 

of Bohm interpretation –  Bohm about von Neumann’s theorem –  Bohm’s epistemological 

model – Comparison between Bel l’s and Bohm’s approach to «hidden parameters» – About 

Jauch and Piron’s article cited by Bell  – A logical equivalent of von Neumann’s theorem – 

Jauch and Piron’s definition of ‘compatibility of propositions’ – Generalized system of 

propositions – Can von Neumann’s theorem be enhanced? – A way of defining a quantum 

system by means of the propositions about it – Logical and physical examination – «Approximate 

free-dispersion states»– Gleas on’s theorem – The absence of any ontological and even physical 

interpretation – Frame-function – About the interpretation of Gleason’s theorem – The 

spectrum of the assessments of von   Neumann’s theorem – Gret e Hermann’s criticism – 

Grete Hermann’s conception of causality and of computability – Von Neumann’s theorem 

the light of Weyl – Wigner transformation – About Wigner – Moyal statistical approach to 

quantum mechanics – The duality of measuring both as a physical process and as a mathematical 

structure  

 

Index  of selected names and terms  

 

Abstract (in English) 

 

  



INDEX OF SELECTED NAMES AND TERMS  

 

absolutely immovable body 

Achilles and the tortoise, paradox of ~ 

action at a distance 

actual infinitesimals (of Robinson) 

actualism (about infinity) 

additivity 

alternatives 

apparatus (device, measuring instrument)  

approximate free-dispersion states 

argument (Ăparadoxò) of Einstein ï Pododlsky 

ï Rosen (EPR) 

arrow paradox 

axiom of choice 

axiom of constructability 

axiom of foundation 

axiom of infinity 

axiom of transfinite induction 

background radiation 

barrier (in dimension theory) 

beable 

Bell inequalities 

Bell, John 

Bellôs freewill criterion 

Big Bang 

bit 

Bohm, David 

Bohr ï Kramers ï Slater theory 

Bohr, Niels 

Boolean algebra 

Born rule (of the sum of probabilities) 

Born, Max 

Bose particles (bosons) 

bra and ket 

Bub, Jeffrey  

C*- or W*-algebras 

Cantor normal form 

cardinal number 

Cartan cosmological problem (averaging prob-

lem) 

«Cat» of Schrºdinger, paradox of the ~ 

catalog of expectations  

category  

causality 

Cauchy, Augustun 

Cayley transform 

chance  

choice 

Church (ï Turing) thesis 

Church, Alonzo 

classical and quantum information 

co- and contravariance  

coherence 

coherent state 

coherent state of macro-objects 



coherent superposition 

commuting operators 

commuting projection operators 

compact space 

compactness theorem  

compatibility of propositions 

complementarity, principle of ~ 

completeness (incompleteness) of arithmetic 

completeness (incompleteness) of axiomatics  

completeness (incompleteness) of logic 

completeness (incompleteness) of quantum 

mechanics 

complex numbers 

configuration space 

Connes, Alain 

conservation laws 

consitency 

constructivism 

constructivist Ăʙʨʦʝʥʝò 

constructivity 

continuity (continuality) 

continuum 

contradiction, law of (no) ~ 

contramotion  

Copenhagen (Kßbenhavn, Kopenhagen) inter-

pretation of quantum mechanics 

correlation 

counting 

cryptography  

«curved» Hilbert space 

Dasein  

Dazeit 

de Broglie wave 

de Broglie, Louis 

decidability 

decoherence 

«Definitely Maybe» («A billion years Before 

the End of the World») 

degree of freedom (DOF) 

delta-function (ŭ-function) 

density matrix 

denumerability (countability) 

determinism 

diagonalization 

«dice» 

diffeomorphism 

Dirac, Paul 

discontinuity (discreteness) 

dispersion of a physical quantity 

distributivity 

dual consistency 

dual space 

dualism 

dualistic Pythagoreanism (contemporary Neo-

Pythagoreanism) 

Einstein, Albert 

electron 

element of reality 



energy 

energy conservation 

energy conservation, violation of ~ 

entanglement 

equilibrium state 

events (in relativity) 

Everett III , Hugh 

ex nihilo 

excluded middle, law of ~ 

fermions 

Feynman diagram 

Feynman, Richard 

field 

finite and infinite 

finiteness  

finiteness 

finitism 

fluctuation 

force 

formalism (Hilbertôs program for the founda-

tion of mathematics) 

formula 

forthò uncertainty relation 

free-dispersion 

freewill theorem 

functor  

gauge theories 

gauge transformation 

general relativity, theory of ~ 

generalized functions 

generalized principle of relativity 

generalized system of propositions 

Gentzen arithmetic 

Gentzen, Gerhard 

geodesic lines 

geometries of Lobachevski, Riemann, Euclid 

Gibbs, Josiah  

Gleason, Andrew 

Gleasonôs theorem 

God 

Gºdel and non-Gºdel (Hilbert) mathematics 

Gºdel completeness theorem 

Gºdel number 

Gºdel, Kurt 

Gºdelôs first incopleteness 

Gºdelôs second incompleteness theorem 

gravity, gravitational field 

Groverôs algorithm  

Hamiltonian  

Hamiltonian formulation of mechanics 

Hausdorff space 

Heidegger, Martin 

Heisenberg, Werner 

Henkinôs proposition (Henkinôs problem) 

Hermann, Grete 

Hermitian matrix 

Hermitian operator 

hidden parameters (variables) 



Hilbert space  

holism 

hypermaximal operators 

ideology 

«In Search of Klingsor» («En busca de Kling-

sor») 

inconsistency 

indeterminism 

inertial reference frame 

infinitesimal calculus 

infinitesimals (infinity) 

infinity 

information conservation  

information, a physical quantity of ~ 

inseparability 

inseparability (topological) 

inseparable Hilbert space 

interchange 

interference   

interpretation 

intuitionism 

isometric operator 

Jauch ï Piron theorem 

Jauch, Josef-Maria 

Kaiser, Rudolf 

kinetic energy 

Kochen ï Specker theorem 

Kochen, Simon  

Kramers, Hendrik (Hans) 

Lagrangian 

Lagrangian formalism of mechanics 

language and interpretation 

lattice 

law of large numbers 

Legendre transformation 

length of now 

liar paradox 

light cone 

Lºb, Martin 

Lºbôs theorem 

local or nonlocal beable 

local or nonlocal causality 

local realism 

logic of Hilbert mathematics 

logical and physical consideration 

logicism 

Lorentz invariance 

Lºwenheim ï Skolem theorem 

Lucretius Carus, Titus 

Machôs principle 

magical realism 

many-worlds interpretation of quantum me-

chanics (Everett interpretation) 

mathematical induction 

mathematical measuring 

maximal operator 

metamathematics 

metaphysics  



metrics 

micro-object, quantum object 

Minkowski space 

Minkowski, Hermann 

model 

«Models and reality» 

momentum 

momentum conservation 

«Monday Begins on Saturday» 

monism 

morphism 

Moyal, Jose 

natural numbers 

necessity  

Neumann, John (Hungarian - Johann) von  

Newton, Isaac 

Nicholas of Kues (Nicolaus Cusanus) 

Noether, Emmy 

nonadditivity 

nonclassical rationality 

noncloning theorem 

noncommuting operators 

noninertial reference frame 

nonlocal translation of choice 

nonlocality 

nonsignaling theories 

non-Turing machine 

nonunitary quantum mechanics 

number notation  

observable 

«Of Learned Ignorance» («De Docta Ignoran-

ta») 

«On the Nature of Things», («De rerum natu-

ra») 

ontology 

ordinal (number) 

ordinal 𝜺𝟎 

Pauli, Wolfgang 

Peano and Gentzen arithmetic 

Peano axiomatics of arithmetic  

Petrov, Sava 

phase space 

phase volume  

phenomenology 

physical and mathematical process of measur-

ing 

physical quantity 

physical reality 

Piron, Costantin 

Planck constant 

Podolsky, Boris 

Poincar® group 

polynomial time of calculation 

possible worlds 

potential energy 

potential infinitesimals (potential infinity) 

power  (cardinalaity) of the continuum 

power (cardinality) of a countable set 



primitive signs 

Princeton 

Principia mathematica 

«principle of conservation of extension-in-

phase» 

principle of continuity 

principle of correspondence  

principle of non-signaling 

principle of relativity (of Einstein) 

principle of softness (smoothness) 

probability 

projection operators 

projection operators as statements 

pseudo-Riemannian space 

Putnam, Hilary 

quantum algorithm  

quantum channel 

quantum communication 

quantum computer 

quantum correlations 

quantum cryptography 

quantum error correction 

quantum field, theory of ~ 

quantum information 

quantum mechanics 

quantum paralism 

quantum teleportation 

quantum-informational interaction 

quantum-mechanical field 

quantum-mechanical potential 

qubit (q-bit) 

Ramsey, Franc 

Ramseyôs conception of truth (redundant con-

ception of truth) 

Ramseyôs theorem 

real numbers 

realativity of Cantorôs infinities 

reference framy 

relational ontology 

relations Ăby themselvesò  

relativity ¨ la Skolem 

relativity of discreteness and continuity 

relativity of finiteness and infinity 

relativity, theory of ~ 

repeatable choice 

representation of a number in a notation 

rest mass, «rest energy» 

Richardôs paradox (antinomy) 

Riesz ï Fischer theorem 

Riesz representation theorem 

rigged Hilbert space 

Robinson, Abraham 

Rosen, Nathan 

Schrºdinger, Erwin 

Schwartz distributions 

self-referentiality  

semiseparability 

separability 



separable Hilbert space 

separable topology 

set 

Shannon information 

Shannon, Claude 

Shorôs algorithm 

simultaneity (event-uality) 

simultaneous decidability 

simultaneous immeasurability 

simultaneous measurability 

simultaneous reality 

simultaneous undecidability 

simultaneous undecidable properties 

Skolem, Thoralf 

Skolemôs paradox 

Slater, John 

softness (smoothness) 

space curvature 

space, three-dimensional  

space-time 

space-time distance between events  

special relativity, theory of ~ 

Specker, Ernst 

standard interpretation of quantum mechanics 

state 

statistical mechanics 

statistical thermodynamics 

Stones theorems 

Streater, Ray 

Strugatsky, Arcady and Boris 

subadditivity 

subect 

subjective and objective probability 

successor function 

superfiniteness 

superoperator 

superposition 

superquantum correlations 

syntax and semantics 

system 

Tao 

Tarski, Alfred 

Tarskiôs conception of truth 

thesis, antithesis, synthesis 

Tikhonov (Tichonoff) theorem 

time, as a physical quantity 

topological space 

topology 

topology, strong 

topology, weak 

transfinite algorithm 

transfinite calculus 

transfinite induction 

transfiniteness 

truth 

Tsallis information 

Tsallis, Costantino 

Turing machine 



Turing, Alan  

ultrafilter lemma 

uncertainty relations 

undecidability 

undecidability of completeness or incomplete-

ness 

undecidability of the self-foundation of ma-

thematics 

unitary operator 

unitary symmetry  

universe 

validity 

validity and decidability  

vector space 

velocity of light in free space, the postulate 

of no exceeding ~ 

Venn diagramm 

verschrªnkten Zustªnde 

virtual oscilators 

Volpi, Jorge 

von Neumann ï Bernays ï Gºdel (NBG) axi-

omatics of set theory 

Von Neumann theorem 

wave collapse 

wave-corpuscle dualism 

wave-packet reduction  

Weyl, Hermann 

Wheeler, John 

wholeness  

wholeness function 

Wightman, Arthur 

Wigner function 

Wigner, Eugene (Hungarian ï Jen·) 

world line 

Yang and Yin  

Zermelo ï Fraenkel axioamtics of set theory 

Zermelo, Ernst 

Ɋ-function (wave function) 

  



C I T E D  L I T E R A T U R E 

 

Adami, C., N. Cerf. 1999. What Information Theory Can Tell Us About Quantum Reality. – In: 

Quantum computing and quantum communications. Berlin: Springer 

Antoine, J.-P. 1998. Qunatum Mechanics Beyond Hilbert Space. – In: Irreversibilty and Causality. 

Semigroups and Rigged Hilbert Spaces (eds. A. Bohm, H.-D. Doebner, P. Kielanowski). Berlin, etc.: 

Springer, 3-33. 

Aspect, A., R.Grangier, and G. Roger. 1981. Experimental tests of realistic local theories via Bell’s 

theorem. – Physical Review Letters. Vol. 47, № 7, 460-463. 

Aspect, A., R.Grangier, and G. Roger. 1982. Experimental Realization of Einstein-Podolsky-Rosen-

Bohm Gedanken Experiment: A New Violation of Bell’s Inequalities. – Physical Review Letters. 

Vol. 49, № 2, 91-94. 

Bacciagaluppi, G., E. Crull. Heisenberg (and Schrödinger, and Pauli) on Hidden Variables ‒ 

http://philsci-archive.pitt.edu/archive/00004759/01/SHPMP_paper_07_10_09.pdf . 

Bell, J. 1964. On the Einstein ‒ Podolsky ‒ Rosen paradox. ‒ Physics (New York), 1, 195-200. 

(Bell, J. Speakable and unspeakable in quantum mechanics: collected papers in quantum 

mechanics. Cambridge: University Press, 1987, 14-21). 

Bell, J. 1966. On the Problem of Hidden Variables in Quantum Mechanics. ‒ Reviews of Modern 

Physics. Vol. 38, No 3 (July), 447-452. (Bell, J. Speakable and unspeakable in quantum 

mechanics: collected papers in quantum mechanics. Cambridge: University Press, 1987, 1-13) 

Bell, J. 1971. Introduction to the hidden-variable question. ‒ In: Foundations of Quantum 

Mechanics. Proceedings of the International School of Physics 'Enrico Fermi', course IL, New 

York, Academic, 171-181. (Bell, J. Speakable and unspeakable in quantum mechanics: collected 

papers in quantum mechanics. Cambridge: University Press, 1987, 29-39). 

Bell, J. 1973. Subject and object. ‒ In: The Physicist's Conception of Nature. Dordrecht- 

Holland, D. Reidel, 687-690. (Bell, J. Speakable and unspeakable in quantum mechanics: 

collected papers in quantum mechanics. Cambridge: University Press, 1987, 40-44). 

http://philsci-archive.pitt.edu/archive/00004759/01/SHPMP_paper_07_10_09.pdf


Bell, J. 1975. Locality in quantum mechanics: reply to critics. ‒ Epistemological Letters (Nov 

1975), 2-6. (Bell, J. Speakable and unspeakable in quantum mechanics: collected papers in 

quantum mechanics. Cambridge: University Press, 1987,63-66). 

Bell, J. 1975. The theory of local beables. ‒ TH-2053-CERN, 1975 July 28. Presented at 

the Sixth GIFT Seminar, Jaca, 2-7 June 1975, and reproduced in Epistemological Letters, March 

1976.  (Bell, J. Speakable and unspeakable in quantum mechanics: collected papers in quantum 

mechanics. Cambridge: University Press, 1987, 52-62) 

Bell, J. 1977. Free variables and local causality. ‒ Epistemological Letters. Feb. 1977. (Bell, J. 

Speakable and unspeakable in quantum mechanics: collected papers in quantum mechanics. 

Cambridge: University Press, 1987, 100-104). 

Bennett, C., D. DiVincenzo, C. Fuchs, T. Mor, E. Rains, P. Shor, J. Smolin, and W. Wooters. 1999. 

Quantum nonlocality without entanglement. – Physical Review A. Vol. 59, № 2, 1070(22). 

Bennett, J., G. Brassard, C. Crepéau, R.Jozsa, A.Peres, W. Wooters. 1993. Teleporting an Unknoun 

State via Dual Classical and Einstein-Podolsky-Rosen Channels. – Physical Review Letters. Vol. 

70, № 2, 1895-1899. 

Blatter, G. 2000. Schrödinger’s cat is now fat. – Nature. Vol. 406, 25-26. 

Bohm, D. 1952. A Suggested Interpretation of the Quantum Theory in Terms of “Hidden” 

Variables. I. ‒ Physical Review. Vol. 85, No 2, 166-179. 

Bohm, D. 1952. A Suggested Interpretation of the Quantum Theory in Terms of “Hidden” 

Variables. II. ‒ Physical Review. Vol. 85, No 2, 180-193. 

Bohm, D., B. Hiley. 1993. The undivided universe:  an ontological interpretation of quantum 

theory. London: Routledge. 

Bohr, N. 1928. The Quantum Postulate and the Recent Development of Atomic Theory (Nature 

(Suppl.) Vol. 121, 580-590). ‒ In: Atomic Theory and the Description of Nature. Cambridge: 

Cambridge University Press, 1934, 52-91. 



Bohr, N. 1935. Can Quantum-Mechanical Description of Physical Reality be Considered 

Complete? – Physical Review. Vol. 48 (15 Oct 1935), 696-702. (Н. Бор. 1936. Можно ли счи-

тать, что квантово-механическое описание физической реальности является полным? – 

Успехи физических наук. T. XVI, № 4, 446-457 – http://ufn.ru/ufn36/ufn36_4/ 

Russian/r364_b.pdf). 

Bohr, N. 1957. Discussion with Einstein on Epistemological Problems in Atomic Physics. ‒ In: 

Albert Einstein: Philosopher – Scientist (ed. P. Schlipp). New York: Tudor Publishing Co, 199-

242. – http://www.marxists.org/reference/subject/philosophy/works/dk/bohr.htm . 

Bohr, N. 1984. Collected works (ed. E. Rüdinger). Vol. 5. The emergency of quantum mechanics 

(Mainly 1924 ‒ 1926) (ed. vol. K. Stolzenberg). Amsterdam ‒ New York ‒ Oxford ‒ Tokyo, 

North-Holland Physics Publishing ‒ Elsevier Science Publishers B.V. 

Bohr, N., H. Kramers, J. Slater. 1924. The quantum Theory of Radiation (With H. Kramers and J. 

Slater). – Philosophical Magazine. Vol. 47. 785-800. (Re-print: N. Bohr. Collected works (ed. E. 

Rüdinger). Vol. 5. The emergency of quantum mechanics (Mainly 1924 ‒ 1926) (ed. vol. K. 

Stolzenberg. Amsterdam ‒ New York ‒ Oxford ‒ Tokyo, North-Holland Physics Publishing ‒ 

Elsevier Science Publishers B.V., 1984, 101‒118; превод на руски: Бор, Н. Квантовая теория 

излучения (Совместно с Г. Крамерсом и Дж. Слетером). ‒ В: Н. Бор. Избранные научные 

труды. Т. 1. Москва: „Наука”, 1979, 526-541; първоначална публикация също така: N. Bohr, 

H. Kramers, J. Slater. Über die Quantentheorie der Strahlung. ‒ Zeitschrift der Physik. B. 24 

(1924) 69.) 

Born, M, V. Fock. 1928. Beweis der Adiabatensatzes. ‒ Zeitschrift für Physik. Bd. 51, 165-180. 

Born, M. 1926. Das Adiabatenprinzip in der Quantenmechanik. – Zeitschrift für Physik. Bd. (40), 

167-192. 

Born, M. 1926a. Physical aspects of quantum mechanics. – Nature.  Vol. 119, 354-357. 

Born, M. 1926b. Zur Quantenmechanik der Stoβvorgänge. ‒ Zeitschrift für Physik. Bd. 37, S. 863-

867 (http://www.hep.princeton.edu/~mcdonald/examples/QM/born_zp_37_863_26.pdf ; 

(Quantenmechanik der Stoβvorgänge) Bd. 38, S. 803-827.  

Born, M. 1926c. Zur Wellenmechanik der Stoβvorgänge. ‒ Göttinger Nachrichten, 146-160. 

http://ufn.ru/ufn36/ufn36_4/Russian/r364_b.pdf
http://ufn.ru/ufn36/ufn36_4/Russian/r364_b.pdf
http://www.marxists.org/reference/subject/philosophy/works/dk/bohr.htm
http://www.hep.princeton.edu/~mcdonald/examples/QM/born_zp_37_863_26.pdf


Born, M. 1954. The statistical interpretation of quantum Mechanics (Nobel Lecture, December 

11, 1954). ‒ http://nobelprize.org/nobel_prizes/physics/laureates/1954/born-lecture.pdf . 

Bratteli, O., D. Robinson. 1979. Operator Algebras and Quantum Statistical Mechanics 1. C*- and 

W*-Algebras. Symmetry Groups. Decomposition of States. New York ‒ Heidelberg ‒ Berlin: 

Springer Verlag. (Браттели, У., Д. Робинсон. 1982. Операторные алгебр и квантовая статис-

тическая механика. C*- и W*-алгебри. Группы симметрии. Разложение состояний. Москва: 

«Мир».) 

Cabello, A. 1999. Quantum correlations are not local elements of reality. – Physical Review A. Vol. 

59, № 1, 113(3). 

Cachro, J. 2001. Minimalist Interpretations of Bell’s Theorem ‒  http://confer.uj.edu.pl/bell. 

workshop/doc/cachro.pdf . 

Casado, C. 2008. A brief history of the mathematical equivalence between the two quantum 

mechanics. ‒ Latin American Journal of Physics Education, Vol. 2, No 2, 152-155.  

Caves, C., C. Fuchs, R. Schack. 2002. Quantum probabilities as Bayesian probabilities. ‒ Physical 

Review A. Vol. 65, No 2, 022305-022310 ‒ arXiv:quant-ph/0106133v2 14 Nov 2001. 

Clauser, J., M. Horne, A. Shimony, R. Holt. 1969. Proposed  experiment to test local hidden-

variable theories. ‒ Physical Review Letters. Vol. 23, № 15, 880-884. 

Clauser, J., M. Horne. 1974. Experimental consequences of objective local theories. ‒ Physical 

Review D, Vol. 10, 526-535. 

Cohen, P. 1963. The Independence of the Continuum Hypothesis. – Proceedings of the National 

Academy of Sciences of the United States of America. Vol. 50, No 6, (15 December 1143-1148). 

Cohen, P. 1964. The Independence of the Continuum Hypothesis, II. – Proceedings of the 

National Academy of Sciences of the United States of America. Vol. 51, No 1 (15 January, 1964), 

105–110. 

Connes, A. 1995. Noncommutative geometry and reality. ‒ Journal of Mathematical Physics. Vol. 

38, N 11, 6194-6231 (http://www.alainconnes.org/en/downloads.php). 

http://nobelprize.org/nobel_prizes/physics/laureates/1954/born-lecture.pdf
http://confer.uj.edu.pl/bell.workshop/doc/cachro.pdf
http://confer.uj.edu.pl/bell.workshop/doc/cachro.pdf
http://arxiv.org/abs/quant-ph/0106133v2
http://www.alainconnes.org/en/downloads.php


Conway, J., S. Kochen. 2006. The Free Will Theorem. ‒  http://arxiv.org/abs/quant-

ph/0604079v1 . 

Conway, J., S. Kochen. 2008. The Strong Free Will Theorem. – http://arxiv.org/abs/0807.3286v1  

Dedekind, R. 1918. Was sind und was sollen die Zahlen? (Vierte unveränderte Auflage) 

Braunschweig: Friedr. Vieweg & Sohn (English translation: R. Dedekind. Essays on the theory of 

numbers. Chicago: the open court publishing company, 1901, 14-58.) 

DeWitt, B, J. Wheeler (eds.). 1967. The Everett-Wheeler Interpretation of Qunatum Mechanics. 

Battelle Rencontres: 1967 Lectures in Mathematics and Physics. New York: W.A.Benjamin, 1968. 

Dirac, P. 1950. Generalized Hamiltonian dynamics. – Canadian Journal of Mathematics, 2, 129-

148. 

Dirac, P. 1958. Principles of Quantum mechanics (forth edition). Oxford, New York: Oxford 

University Press (reprinted 2004).  

Einstein, A. 1905. Ist die Trägheit eines Körpers von seinem Energieinhalt abhängig? – Annalen 

der Physik. Bd. 18, No 13, 639–641. – http://www.physik.uni-augsburg.de/annalen/ 

history/einstein-papers/1905_18_639-641.pdf . 

Einstein, A. 1905. Über einen die Erzeugung und Verwandlung des Lichtes betreffenden 

heuristischen Gesichtspunkt. – Annalen der Physik. Bd. 17, No 6, 132–148. – 

http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1905_17_132-148.pdf . 

Einstein, A. 1905. Zur Elektrodynamik bewgter Körper. – Annalen der Physik. Bd. 17, No 10, 891-

921. 

Einstein, A. 1918. Prinziplelles zur allgemeinen Relativitätstheorie. – Annalen der Physik, 1918, 

Bd. 55, № 4, 241-244.  – http://www.physik.uni-augsburg.de/annalen/history/einstein-

papers/1918_55_241-244.pdf . 

Einstein, A. 1957. Autobiographishes. ‒ In: Albert Einstein: Philosopher – Scientist (ed. P. 

Schlipp). New York: Tudor Publishing Company, 1-95. 

http://arxiv.org/abs/quant-ph/0604079v1
http://arxiv.org/abs/quant-ph/0604079v1
http://arxiv.org/abs/0807.3286v1
http://books.google.com/books?id=XehUpGiM6FIC&printsec=frontcover&dq=intitle:Principles+intitle:of+intitle:quantum+intitle:mechanics+inauthor:Paul+inauthor:Dirac&lr=&as_drrb_is=q&as_minm_is=0&as_miny_is=&as_maxm_is=0&as_maxy_is=&as_brr=0&ei=_lmwSrO7B5eMyQS
http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1905_18_639-641.pdf
http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1905_18_639-641.pdf
http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1905_17_132-148.pdf
http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1918_55_241-244.pdf
http://www.physik.uni-augsburg.de/annalen/history/einstein-papers/1918_55_241-244.pdf


Einstein, A. 1957. Remarks to the Essays Appearing in this Collective Volume. ‒ In: Albert 

Einstein: Philosopher – Scientist (ed. P. Schlipp). New York: Tudor Publishing Company, 663-

688. 

Einstein, A., B. Podolsky and N. Rosen. Can Quantum-Mechanical Description of Physical Reality 

be considered complete? ‒ Physical Review, 1935, 47, 777-780. (А. Эйнштейн, Б. Подолски, Н. 

Розен. 1936. Можно ли считать, что квантово-механическое описание физической реаль-

ности является полным? – Успехи физических наук. T. XVI, № 4, 440-446 – 

http://ufn.ru/ufn36/ufn36_4/Russian/r364_b.pdf ). 

Einstein, A., M. Born. 1969. Albert Einstein Max Born Briefwechsel 1916 ‒ 1955 (kommentiert 

von Max Born). München: Nymphenburger Verlagshandlung. 

Everett III, H. 1957. “Relative state” Formulation of Quantum Mechanics. – Reviews of Modern 

Physics. Vol. 29, No 3 (July 1957), 454-462.  – http://www.univer.omsk.su/omsk/Sci 

/Everett/paper1957.html . 

Feynman, R. 1982. Simulating Physics with Computers. – International Journal of Theoretical 

Physics. Vol. 21, № 6-7, 467-488. 

Forster, T., J. Truss. 2007. Ramsey’s theorem and König’s Lemma. ‒ Archive for Mathematical 

Logic. Vol. 46, 37-42. 

Gentzen, G. 1938. Die gegenwärtige Lage in der mathematishen Grundlagenforshung. ‒ 

Forshungen zur  Logic und zur Grundlegung der exacten Wissenshaften, Neue Folge, Heft 4. 

Leipzig: Hirzel, 5-18. 

Gentzen, G. 1938. Neue Fassung des Widerspruchsfreiheitsbeweises für die reine Zahlentheorie. 

‒ Forshungen zur  Logic und zur Grundlegung der exacten Wissenshaften, Neue Folge, Heft 4. 

Leipzig: Hirzel, 19-44. 

Gentzen, G. 1969. The Collected Papers of Gerhard Gentzen (ed. M. Szabo). Amsterdam-London: 

North Holland Publishing Company. 

Gibbs, J. 1902. Elementary Principles of Statistcal Mechanics. New York: Charls Scribner’s Sons, 

London: Edward Arnold. 

http://ufn.ru/ufn36/ufn36_4/Russian/r364_b.pdf
http://www.univer.omsk.su/omsk/Sci/Everett/paper1957.html
http://www.univer.omsk.su/omsk/Sci/Everett/paper1957.html


Gleason, A. 1957. Measures on the Closed Subspaces of a Hilbert Space. ‒ Journal of Mathematics 

and Mechanics. Vol. 6, No 6, 885-893.  

Gödel, K. 1930. Die Vollständigkeit der Axiome des logischen Funktionenkalküls. –  Monatshefte 

der Mathematik und Physik.  Bd. 37, No 1 (December, 1930), 349-360) (Bilingual German ‒ 

English edition: K. Gödel. The completeness of the axioms of the functional calculus of logic. ‒ In: 

K. Gödel. Collected Works. Vol. I. Publications 1929 – 1936. Oxford: University Press, New York: 

Clarendon Press ‒ Oxford, 1986, 103-123. 

Gödel, K. 1931. Über formal unentscheidbare Sätze der Principia mathematica und verwandter 

Systeme I. ‒ Monatshefte der Mathematik und Physik. Bd. 38, No 1 (December, 1931), 173-198. 

(Bilingual German ‒ English edition: K. Gödel. The formally undecidable propositions of 

Principia mathematica and related systems I. ‒ In: K. Gödel. Collected Works. Vol. I. Publications 

1929 – 1936. Oxford: University Press, New York: Clarendon Press ‒ Oxford, 1986, 144-195. 

Gödel, K. 1938. Vortrag bei Zilsel. – In: K. Gödel. Collected Works. Vol. III. Unpublished Essays 

and Lectures. Oxford: University Press, New York: Clarendon Press ‒ Oxford, 1995, 86-113. 

Gödel, K. 1940. The Consistency of the Axiom of Choice and of the Generalized Continuum-

Hypothesis with the Axioms of Set Theory. Princeton: University Press. (Collected Works, vol. II, 

New York, Oxford: University Press, 1990, pp. 33-101) 

Gödel, K. 1957. A Remark About the Relationship Between Relativity Theory and Idealistic 

Philosophy. ‒ In: Albert Einstein: Philosopher – Scientist (ed. P. Schlipp). New York: Tudor 

Publishing Company, 555-562.  

Greenberg, D. (ed.) 1999. Epistemological and experimental perspectives on quantum physics. 

Dordrecht. 

Greenberger, D., A. Horne, A. Shimony, A. Zelinger. 1990. Bell’s theorem without inequalities. – 

American Journal of Physics. Vol. 58, № 12, 1131-1143. 

Grover, L. 1998. Quantum Search on Structured Problems. – In: Quantum Computing on 

structured Problems. Palm Springs, California: Springer. 



Henkin, L. 1952. A problem concerning provability, problem 3. ‒ The Journal of Symbolic Logic. 

Vol. 17, No 2, p. 160. 

Hermann, G. 1935. Die naturphilosophischen Grundlagen der Quantenmechanik ‒ Die 

Naturvissenschaften. Vol. 23, No 42 (Oct 1935), 718-721. (G. Hermann. The Foundations of 

Quantum Mechanics in the Philosophy of Nature. ‒ The Harvard Review of Philosophy. 1999, VII, 

35-44: ‒ http://www.hcs.harvard.edu/~hrp/issues/1999/Hermann.pdf). 

Hermann, G. 1935a The circularity in von Neumann's proof. (Translation by Michiel Seevinck of 

"Der Zirkel in NEUMANNs Beweis", section 7 from the essay by Grete Hermann, Die 

Naturphilosophischen Grundlagen de Quantenmechanik. Abhandlungen der fries'schen Schule, 

6, 1935 ‒ http://www.phys.uu.nl/igg/seevinck/trans.pdf ). 

Jauch, J., C. Piron. 1963. Can Hidden Variables be Excluded in Quantum mechanics? ‒ Helvetica 

Physica Acta. Vol. 36, No 7, 827-837.  

Kent, A. 2002. Locality and reality revisited. ‒ In: Non-locality and Modality (eds. T. Placek, J. 

Butterfield). Proceedings of the NATO Advanced Research Workshop on Modality, Probability, 

and Bell's Theorems, Cracow, Poland, August 19-23, 2001. Springer, NATO Science Series II: 

Mathematics, Physics and Chemistry , Vol. 64, 163-174. ‒ arXiv:quant-ph/0202064v3 7 Nov 

2002 . 

Kochen, S., E. Specker. 1967. The problem of hidden variables in quantum mechanics. – Physical 

Review A. Vol. 17, № 1, 59-87. 

Landauer, R. 1996. The physical nature of information. – Physics Letters A. Vol. 217, 188-193.  

Laudica, F. 2001. Non-Locality and Theories of Causation in Quantum Mechanics. ‒ In: Non-

locality and Modality (eds. T. Placek, J. Butterfield). Proceedings of the NATO Advanced Research 

Workshop on Modality, Probability, and Bell's Theorems, Cracow, Poland, August 19-23, 2001. 

Springer, NATO Science Series II: Mathematics, Physics and Chemistry , Vol. 64, 223-234 ‒ 

http://confer.uj.edu.pl/bell.workshop/doc/laudisa1.doc . 

Le Morvan, P. 2004. Ramsey on Truth and Truth on Ramsey. ‒ British Journal for the History of 

Philosophy. Vol. 12 No 4, 705 – 718. 

http://www.hcs.harvard.edu/~hrp/issues/1999/Hermann.pdf
http://www.phys.uu.nl/igg/seevinck/trans.pdf
http://arxiv.org/abs/quant-ph/0202064v3
http://arxiv.org/abs/quant-ph/0202064v3
http://confer.uj.edu.pl/bell.workshop/doc/laudisa1.doc


Löb, M. 1955. Solution of a problem of Leon Henkin. ‒ The Journal of Symbolic Logic. Vol. 20, No 

2, 115-118. 

Masanes, L., A. Acin, N. Gisin. 2006. General properties of nonsignaling theories. – Physical Re-

view A. Vol. 73, No 1, 012112(9). – http://www.icfo.es/images/publications/J06-011.pdf . 

Mermin, D. 1993. Hidden variables and the two theorems of John Bell. ‒ Reviews of Modern 

Physics. Vol. 65, No. 3 (July 1993), 803-815. 

Mermin, D. 1998. What Is Quantum Mechanics Trying to Tell Us? ‒ American Journal of Physics. 

Vol. 66, No 9, 753-767, http://arxiv.org/abs/quant-ph/9801057v2. 

Mermin, D. 2000. What Is Quantum Mechanics Trying to Tell Us? ‒ American Journal of Physics. 

Vol. 68, No 8, 728-745. 

Minkowski, H. 1909. Raum and Zeit. Vortrag, gehalten auf der 80. Natur-forsher-versamlung zu 

Köln am 21. September 1908. Leipzig und Berlin: B.G. Teubner.  – 

http://de.wikisource.org/wiki/Raum_und_Zeit_(Minkowski).  

Moyal, J. 1949. Quantum mechanics as a statistical theory. – Proceedings of the Cambridge Philo-

sophical Society. Vol. 45, No 1, 99-124. – http://epress.anu.edu.au/maverick/ 

mobile_devices/apc.html 

Nash, J. 1950. Equilibrium point in n-person games. – Proceedings of the National Academy of 

Sciences of the United States of America. Vol. 36, No 1, 48-49. (The essential John Nash (eds. H. 

Kuhn, S. Nasar). Princeton: University Press. 2002, 49-50). 

Nash, J. 1951. Non-cooperative Games. – Annals of Mathematics. Vol. 54, No 2, 286-295. (The 

essential John Nash (eds. H. Kuhn, S. Nasar). Princeton: University Press. 2002, 85-98). 

Noether, E. 1918. Invariante Variationsprobleme ‒ Nachr. d. König. Gesellsch. d. Wiss. zu Göttin-

gen, Math-phys. Klasse (1918), 235-257; (English translation M. A. Travel, Transport Theory and 

Statistical Physics 1(3) 1971,183-207. Превод на руски: Нетер, Э. 1959. Инвариантные 

вариационные задачы. – В: Вариационные принципы механики. Москва: 

Госиздфизматлит, 611-630.) 

http://www.icfo.es/images/publications/J06-011.pdf
http://arxiv.org/abs/quant-ph/9801057v2
http://de.wikisource.org/wiki/Raum_und_Zeit_(Minkowski)
http://epress.anu.edu.au/maverick/mobile_devices/apc.html
http://epress.anu.edu.au/maverick/mobile_devices/apc.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/german/emmy235.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/german/emmy235.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/english/mort186.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/english/mort186.html


Noether, E. 1918. Invariante Varlationsprobleme ‒ Nachr. d. König. Gesellsch. d. Wiss. zu Göttin-

gen, Math-phys. Klasse (1918), 235-257. (English translation M. A. Travel, Transport Theory and 

Statistical Physics 1(3) 1971,183-207. Превод на руски: Нетер, Э. 1959. Инвариантные 

вариационные задачы. – В: Вариационные принципы механики. Москва: 

Госиздфизматлит, 611-630.) 

Norsen, T. 2006. Bell Locality and the Nonlocal Character of Nature. ‒ arXiv:quant-ph/0601205 

v1 30 Jan 2006 . 

Omnès, R. 1997. General theory of the decoherence effect in quantum mechanics. – Physical 

Review A. Vol. 56, № 5, 3383 (12). 

Omnès, R. 1999. Quantum Philosophy Understanding and Interpreting Contemporary Science. 

Princeton. 

Pauli, W. 1980. General Principles of Quantum Mechanics. New York: Springer. 

Pitowsky, I. 2005. Quantum Mechanics as a Theory of Probability. ‒  

arXiv:quant-ph/0510095v1 13 Oct 2005.  

Popescu, S., D. Rohrlich. 1994. Quantum nonlocality as an axiom. – Foundations of Physics. Vol. 

24, No 3 (March, 1994), 379-385. – http://arxiv.org/pdf/quant-ph/9508009v1 . 

Post, E. 1995. Quantum Reprogramming. Dordrecht: Kluwer Academic Publishers.  

Putnam, H. 1980. Models and Reality. ‒ The Journal of Symbolic Logic, Vol. 45, No 3, 464-482. 

Ramsey, F. 1978. Foundations. Essays in Philosophy, Logic, Mathematic and Economics. London 

and Henley: Routledge & Kegan Paul. 

Riesz, F. 1907. Sur une espèce de géométrie analytiques des systèmes de fonctions sommables. – 

Comptes rendus de l'Académie des sciences. Paris. T. 144, 1409–1411 

Rosinger, E. 2004. What is wrong with von Neumann’s theorem on “no hidden variables”. ‒ 

http://arxiv.org/abs/quant-ph/0408191v2 . 

http://www.physics.ucla.edu/~cwp/articles/noether.trans/german/emmy235.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/german/emmy235.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/english/mort186.html
http://www.physics.ucla.edu/~cwp/articles/noether.trans/english/mort186.html
http://arxiv.org/abs/quant-ph/0601205
http://arxiv.org/abs/quant-ph/0601205
http://arxiv.org/abs/quant-ph/0510095v1
http://arxiv.org/abs/quant-ph/0510095v1
http://arxiv.org/abs/quant-ph/0510095v1
http://arxiv.org/pdf/quant-ph/9508009v1
http://arxiv.org/abs/quant-ph/0408191v2


Russell, B. 1993. Our Knowledge of the External World. London: Routledge (цитираното място 

се съдържа в: Б. Ръсел. Логиката като същност на философията. ‒ Философски алтерна-

тиви, 1996, 4, 3-16). 

Schmerl, J., St. Simpson. 1982. On the Role of Ramsey Quantifiers in First Order Arithmetic. ‒ The 

Journal of Symbolic Logic. Vol. 47, No 2, 423-435. 

Schrödinger, E. 1924. Bohrs neue Strahlungshypothese und der Energiesatz. ‒ 

Naturwissenschaft. Bd. 12, 720-724 (in: Gesammelte Abhandlungen. B. 3. Beitrage zur 

Quantentheorie. Wien: Verlag der Österreichischen Akademie des Wissenschaften, Friedr. 

Vieweg&Sohn Brunschweig/ Wiesbaden, 26-30). 

Schrödinger, E. 1935. Die gegenwärtige situation in der Quantenmechanik. – Die 

Naturwissenschaften, 48, 807-812; 49, 823-828, 50, 844-849. (Превод на английски, свободно 

достъпен в Интернет: http://www.tu-harburg.de/rzt/rzt/it/QM/cat.html; превод на руски: 

Шредингер, Э. 1971. Современное положение в квантовой механике. – В: Э. Шредингер. 

Новые путы в физике. Москва: „Наука”, 1971, 66-106.) 

Schrödinger, E. 1967. Der Grundgedanke der Wellenmechanik (Nobel-Vortrag, gehalten zu 

Stockholm am 12 December 1933). ‒ In: E. Schrödinger. Was ist ein Naturgesetz? Beitrage zur 

naturwissenschaftlichen Weltbild. München/ Wien: R. Oldenbourg, 86-101. 

Schrödinger, E. 1984. A Discourse on Transfinite Numbers. ‒ In: Gesammelte Abhandlungn. B. 4. 

Allgemeinen wissenschaftlichen und populäre Aufsätze. Wien: Verlag der Österreichischen 

Akademie des Wissenschaften, Friedr. Vieweg&Sohn Brunschweig/ Wiesbaden, 609-611. 

Schrödinger, E. 1984. Das Gesetz der Zufälle. ‒ In: Gesammelte Abhandlungn. B. 4. Allgemeinen 

wissenschaftlichen und populäre Aufsätze. Wien: Verlag der Österreichischen Akademie des 

Wissenschaften, Friedr. Vieweg&Sohn Brunschweig/ Wiesbaden, 316-317. 

Schrödinger, E. 1984. Gleichheit und Relativität der Freiheit. ‒ In: Gesammelte Abhandlungen. B. 

4. Allgemeinen wissenschaftlichen und populäre Aufsätze. Wien: Verlag der Österreichischen 

Akademie des Wissenschaften, Friedr. Vieweg&Sohn Brunschweig/ Wiesbaden, 356-358. 

http://www.tu-harburg.de/rzt/rzt/it/QM/cat.html


Schrödinger, E. 1984. Indeterminism and Free Will. ‒ In: Gesammelte Abhandlungn. B. 4. 

Allgemeinen wissenschaftlichen und populäre Aufsätze. Wien: Verlag der Österreichischen 

Akademie des Wissenschaften, Friedr. Vieweg&Sohn Brunschweig/ Wiesbaden, 356-358. 

Schrödinger, E. 1984. Über das Verhältniss der Heisenberg-Born-Jordan’schen 

Quantenmechanik zu der meinen. ‒ In: Gesammelte Abhandlungеn. B. 3. Beitrage zur 

Quantentheorie. Wien: Verlag der Österreichischen Akademie des Wissenschaften, Friedr. 

Vieweg&Sohn Brunschweig/ Wiesbaden, 143-165. 

Schwartz, L. 1948. Générelisation de la notion de function et de dérivation théorie des distribu-

tions. – Annals of Telecommunications. Vol. 3, No 4, 135-140. 

Seevinck, M., J. Uffink. 2007. Local commutativity versus Bell inequality violation for entangled 

states and versus non-violation for separable states. – Physiscal Review A. Vol. 76, No 4, 

042105(6) – http://arxiv.org/pdf/quant-ph/0703134 . 

Shannon, C. 1948. A Mathematical Theory of Communication. – The Bell System Technical 

Journal. Vol. 27, 379–423 (July, 1948), 623–656 (October, 1948). – http://cm.bell-

labs.com/cm/ms/what/shannonday/shannon1948.pdf .  

Shih, Y. 2001. Quantum entanglement and quantum teleportation. – Annalen der Physik. Vol. 513 

(ser. 8, vol. 10), № 1-2, 19-34. 

Skolem, Th. 1970. Einige Bemerkungen zur axiomatischen Begründung der Mengenlehre. ‒ In: 

Th. Skolem. Selected works in logic (ed. E. Fenstad), Oslo etc: Univforlaget. 

Stöltzner, M. 2001. Causality, Determinism, Realism: Some Philosophical Inequalities. ‒ 

http://confer.uj.edu.pl/bell.workshop/doc/stoeltzner1.rtf . 

Stöltzner, M. 2002. Bell, Bohm, and von Neumann: Some philosophical inequalities concerning 

No-go Theorems and the axiomatic method. ‒ In: Non-locality and Modality (eds. T. Placek, J. 

Butterfield). Proceedings of the NATO Advanced Research Workshop on Modality, Probability, 

and Bell's Theorems, Cracow, Poland, August 19-23, 2001. Springer, NATO Science Series II: 

Mathematics, Physics and Chemistry , Vol. 64, 37-60. – (http://philsci-archive.pitt.edu/ 

archive/00000494/00/Natopap3.doc).   

http://arxiv.org/pdf/quant-ph/0703134
http://cm.bell-labs.com/cm/ms/what/shannonday/shannon1948.pdf
http://cm.bell-labs.com/cm/ms/what/shannonday/shannon1948.pdf
http://confer.uj.edu.pl/bell.workshop/doc/stoeltzner1.rtf
http://philsci-archive.pitt.edu/archive/00000494/00/Natopap3.doc
http://philsci-archive.pitt.edu/archive/00000494/00/Natopap3.doc


Streater, R., A. Wightman. 2000. PCT, Spin and Statistics and All That. Princeton: University 

Press, Landmarks in Mathmatics and Physics. 

Sugano, R. 1971. On Consistency between Lagrange and Hamilton Formalisms in Quantum 

Mechanics. – Progress of Theoretical Physics. Vol. 46, No 1, 297-307. 

Tarski, A. 1944. The Semantical Concept of Truth and the Foundations of Semantics. – 

Philosophy and Phenomenological Research. Vol. 4, No 3, 341-375 – http://www. 

ditext.com/tarski/tarski.html(http://www.crumpled.com/cp/classics/tarski.html ). 

Tsallis, C. 1988. Possible generalization of Boltzmann-Gibbs statistics. – Journal of Statistical 

Physics. Vol. 52, No 1-2 (July, 1988), 479-487. 

Turing, A. 2004. The Essential Turing. Seminal Writings in Computing, Logic, Philosophy, 

Artificial Intelligence, and Artificial Life plus The Secrets of Enigma (ed. B. Copeland). Oxford: 

Clarendon Press. 

v. Neumann, J. 1929. Zur Algebra der Funktionaloperationen und Theorie der normalen 

Operatoren. ‒ Mathеmatische Annalen. Vol. 102, 370–427. 

v. Neumann, J. 1932. Mathematische Grundlagen der Quantenmechanik. Berlin: Verlag von Julius 

Springer. (von Neumann, J. 1955. Mathematical Foundations of Quantum Mechanics. Princeton: 

University Press; Нейман, Й. фон. 1964. Математические основы квантовой механики. Мос-

ква: „Наука”.) 

v. Neumann, J. 1936. On a Certain Topology for Rings of Operators. ‒ The Annals of Mathematics 

2nd Ser. Vol. 37, No 1, 111–115. 

v. Neumann, J. 1938. On infinite direct products. ‒ Compositio Mathematica. Vol. 6, 1–77, 

http://www.numdam.org/item?id=CM_1939__6__1_0. 

v. Neumann, J. 1940. On rings of operators III. ‒  The Annals of Mathematics 2nd Ser. Vol. 41,  

94–161 

v. Neumann, J. 1943. On Some Algebraical Properties of Operator Rings. ‒ The Annals of 

Mathematics 2nd Ser. Vol. 44, No 4, 709–715. 

http://books.google.com/books?id=Ph7dtUSP63cC&printsec=frontcover&dq=PCT,+Spin+and+Statistics+and+All+That&ei=aLq9Su7HEonOzQS9lITIDw#v=onepage&q=separability&f=false
http://www.ditext.com/tarski/tarski.html
http://www.ditext.com/tarski/tarski.html
http://www.crumpled.com/cp/classics/tarski.html
http://www.numdam.org/item?id=CM_1939__6__1_0


v. Neumann, J. 1949. On Rings of Operators. Reduction Theory. ‒ The Annals of Mathematics 2nd 

Ser. Vol. 50, No 2, 401–485. 

von Neumann, J. 1932. Mathematishe Grundlagen der Quantenmechanik. Berlin: Julius Springer. 

Weyl, H. 1927. Quantenmechanik und Gruppentheorie. – Zeitschrift für Physik. Vol. 46, 1-46. (H. 

Weyl. Gesammelte Abhandlumgen. B. III. Berlin – Heidelberg – New York: Springer, 1968, 75-

135; на руски: Г. Вейль. Теория групп и квантовая механика. М. Наука, 1986.) 

Whitehead, A., B. Russell. 1910. Principia Mathematica. Vol. I. Cambridge: University Press. 

Wigner, E. 1932. On the quantum correction for thermodynamic equilibrium. – Physical Review. 

Vol. 40, No 5 (June 1932), 749-759. 

Williams, C., S. Clearwater. 1998. Explorations in quantum computing. New York: Springer. 

Wooters, W., W. Zurek. 1982. A single quantum cannot be cloned. – Nature. Vol. 299, 802-803. 

Yourgrau, P. 2006. A World Without Time: The Forgotten Legacy of Gödel and Einstein. New 

York: Perseus Books Group. 

Yu Shi. 2000. Early Gedanken experiments of quantum mechanics revisited. – Annalen der 

Physik. Vol. 512 (ser 8, vol. 9), N 8, 637-648. 

Zermelo, E. 1908. Untersuchungen über die Grundlagen der Mengenlehre I. ‒ Mathematische 

Annalen, Vol. 65, No 2: 261-281; English translation in: van Heijenoort, J. 1967). Investigations in 

the foundations of set theory", From Frege to Gödel: A Source Book in Mathematical Logic, 1879-

1931. (Source Books in the History of the Sciences). Harvard: Univ. Press, 199-215. 

Zurek, W. 2000. Schrödinger’s sheep. – Nature. Vol. 404, 130-131. 

Александров, П., Б. Пасынков. 1973. Введение в теорию размерности. Введение в теорию 

топологических пространств и общую теорию размерностей. Москва: Наука. 

Баргатин, И., Б. Гришанин, В. Задков. 2001. Запутанные квантовые состояния атомных 

систем. – Успехи физических наук. Т. 171, № 6, 625-646. 



Белинский, А., Д. Клышко. 1993. Интерференция света и теорема Белла. – Успехи физичес-

ких наук. Т. 163, № 8, 1-45.  

Валиев, К. 2005. Квантовые компьютеры и квантовые исчисления. – Успехи физических 

наук. Т. 175, № 1, 1-39.  

Дмитриев, Н. 2005. Теорема фон Неймана о невозможности введения в квантовую меха-

нику скритых параметров. ‒ Теоретическая и математическая физика. Т. 143, No 3, 431-

436. (Dmitriev, N. 2005. Von Neumann’s Theorem on the Impossibilty of Introducing Hidden 

Parameters in Quantum Mechanics. ‒ Theoretical and Mathematical Physics. Vol. 143 No 3: 848–

853.) 

Килин, С. 1999. Квантовая информация. – Успехи физических наук. Т. 169, № 5, 507-527. 

Коноплева, Н., Г. Соколик. 1972. Симетрии и типы физической теории. ‒ Вопросы филосо-

фии, 1, 118-127. 

Коэн, П. 1969. Теория множеств и континуум-гипотеза. Москва: Наука. 

Люцканов, Р. 2008. Теоремата за непълнотата: контексти на интерпретация. С.: Изток ‒ 

Запад. 

Менский, М. 1976. Метод индуцированных представлений: Пространство-время и кон-

цепция частиц. Москва: Наука. 

Менский, М. 1983. Группа путей: измерения, поля, частицы. Москва: Наука. 

Менский, М. 2000. Квантовая механика: новые эксперименты, новые приложения и новые 

формулировки старых вопросов. – Успехи физических наук. Т. 170, № 6, 631-647. 

Менский, М. 2001. Квантовое измерение: декогеренция и сознание. – Успехи физических 

наук. Т. 171, № 4, 459-462. 

Менский, М. 2005. Концепция сознания в контексте квантовой механики. – Успехи физи-

ческих наук. Т. 175, № 4, 413-435. 



Пенчев, В. 2005. Квантовият компютър: квантовите ординали и типовете алгоритмична 

неразрешимост. ‒ Философски алтернативи, № 6, 59-71. 

Петров, С. 1980. Методология на субстратния подход. С.: “Наука и изкуство”. 

Пилан, А. 2001. Действительность и главный вопрос о квантовой информации. – Успехи 

физических наук. Т. 171, № 4, 444-447. 

Рашевский, П. 1967. Риманова геометрия и тензорний анализ. Москва: Наука. 

Роженко, Н. 1973. Принцип Бора и картанова проблема. – В: Методологический анализ теоре-

тических и експериментальных оснований физики гравитации. Киев: “Наукова думка”, 153-

158. 

Рудой, Ю., А. Суханов. 2000. Термодинамические флуктуации в подходах Гиббса и Эйнштейна. – 

Успехи физических наук. Т. 172, № 12, 1265-1296. 

Сморинский, К. 1983. Теоремы о неполноте. ‒ Справочая книга по математической логике. 

Часть IV. Теория доказательств и конструктивная математика. Москва: „Наука”, 9-56. 

Суханов, А., Ю. Рудой. 2006. Об одной неазмеченной идее Гибса (комментарии к главе IX 

его классической книги) – Успехи физических наук. Т. 176, № 5, 551-555. 

Фейнман, Р. 1986. Квантовомеханическая ЭВМ. – Успехи физических наук. Т. 140, № 4, 671-

688. 


