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The Demarcation Problem  
of Laws of Nature 

Lukáš Bielik1

Abstract: The paper focuses on the problem of identification of laws of 
nature and their demarcation from other kinds of regularities. The 
problem is approached from the viewpoint of several metaphysical, 
epistemological, logical and methodological criteria. Firstly, several 
dominant approaches to the problem are introduced. Secondly, the 
logical and semantic explicatory framework – Transparent Intensional 
Logic – is presented for the sake of clarification of logical forms of sen-
tences that are supposed to express the laws of nature. Finally, a com-
plementary strategy to the demarcation problem is proposed, includ-
ing reconsideration of relevant metaphysical, epistemological, logical 
and methodological requirements and principles behind the former 
conceptions. 

Keywords: laws of nature, causality, Transparent Intensional Logic, 
universals, demarcation. 

 

 The belief that there is a difference between non-lawful contingent 
regularities and objective lawful patterns of nature is prevalent in 
scientific community as well as among the laymen. We do not seem to 
consider, for example, mortal consequences of car accidents as a mat-
ter of irregular behavior, but as something we could take as a natural 
characteristic of some processes we are acquainted with. On the other 
hand, we admit that the fact you arrived late at work may bring about 
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that you loose your job or that your boss pardons you or ignores you. 
We accept that some regularities we are participating on, e.g., keeping 
the job, is something that can be sometimes changed, interrupted or 
influenced with or without our intervention. Nevertheless there seems 
to be a multi-faceted distinguishing line between laws of nature and 
non-lawful regularities that still attracts the attention of philosophers 
of science. Henceforth, I call this the demarcation problem of laws of 
nature (or, for short, the demarcation problem).  
 In this paper I am going to reconsider the status of this problem 
with respect to some metaphysical, epistemological, logical and me-
thodological criteria. Firstly, I will formulate several dominant ap-
proaches to the issue together with an explicatory sketch of their theo-
retical principles and presuppositions. Secondly, I am going to articu-
late the logical and semantic explicatory framework, Transparent In-
tensional Logic. This system is helpful in expressing, characterizing, 
and distinguishing logical forms of law-like statements from the other 
ones. Finally, I propose a complementary strategy to handle with the 
demarcation problem; the strategy consists in reconsidering the rele-
vant metaphysical, epistemological, logical as well as methodological 
requirements and principles behind the above mentioned dominant 
approaches.  
 First of all, we should delineate different meanings with which the 
expression (or, better, the same graphical pattern of different expres-
sions) “law of nature” is endowed. Mittelstaedt and Weingartner in 
their Laws of Nature mention five different meanings of this term 
(2005, 7n.). There seems to be at least these prevalent usages: 
 The phrase “law of nature” may be used in the following different 
meanings: 

a)  an inventor’s or discoverer’s idea or thought; 
b)  something inherent to things, which governs their behavior; 
c)  law statement formulated in some scientific theory; 
d)  some objective but ideal pattern of things with respect to 

which a law statement expresses only an approximation; 
 e)  an ideal conceptual entity. 

Now, someone could propose to reformulate the demarcation prob-
lem as follows: What makes a statement a law statement (or law-like)? 
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Or, what criteria are there for accepting one statement and not another 
one as law-like? Of course, someone could contest that we should 
prefer to pose the problem in less neutral clothes; we might ask, for 
example, how we come to identification of this or that objective ideal 
pattern of things’ behavior, or under which circumstances are the laws 
discovered? These formulations might indicate that we take it for 
granted that laws of nature are objective ideal patterns, or something 
inherent to things, or an inventor’s idea, etc. On the other hand, the 
position which aims at distinguishing criteria between law-like and 
non-law-like statements could sound better because it is open to the 
question of further characterization of laws. 
 It should be clear that none of these options is equivalent to the 
demarcation problem, although one of them is very close to it (see 
below). The demarcation problem can thus be articulated in an ex-
tended form as follows: 

(DP) What are the distinguishing (metaphysical, epistemological, 
logical, and methodological) features of laws of nature? Or, 
which (metaphysical, epistemological, logical, and methodo-
logical) attributes make something a law of nature? 

Thus, we accept the belief that the question of what criteria need to be 
fulfilled for a statement to be law-like seems to presuppose the answer 
to the question of what it is to be a law of nature. It seems reasonable 
to maintain that statements may be called law-like if they express 
(more or less precisely) laws of nature. If such statements belong to 
the framework of some scientific theory, they are usually called scien-
tific laws.2

 
2 Of course, I am not excluding social or economical laws as candidates of 

law-like statements.  

 We are probably familiar with a bunch of scientific laws 
from distinct scientific areas, e.g., with laws such as Newton’s laws of 
motion, Mendel’s laws of inheritance, Ohm’s law, Laws of Thermo-
dynamics, and many others. We, as well as scientists, may agree that 
these statements express relevant (approximations of) laws of nature. 
Nevertheless, we both may felt worried when asked to provide dis-
tinguishing criteria for identification of something as a law of nature.  
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 Now we are going to introduce some of the main strategies which 
try to give a satisfactory account for this problem. 

 1  Main Theoretical Conceptions  

 Several theoretical conceptions were developed to deal with the 
question of identification of laws of nature and their systematic sepa-
ration from other regular patterns of behavior in the universe. In what 
follows, I am not going to provide a systematic review of all main 
approaches. Rather, I select some of the recognized positions and try 
to extract and examine, from different philosophical viewpoints, some 
of the basic principles they rely on. 
 Our analytical journey starts with the Regularity conception of 
laws of nature, which may be traced back to Hume, at least. Then 
given some constraints and supplementations we arrive at the frame-
work of a more complex position, which Psillos calls the Web-of-laws 
conception (see his 2002, 148). Finally, we explore the principles and 
assumptions of the Universals conception of laws of nature as pre-
sented and advocated in works of D.M. Armstrong (1983), F.I. Dretske 
(1998) and M. Tooley (1987).  

 1.1 The Regularity Conception of Laws 

 I dare to say that the most natural way for a layman to identify the 
laws of nature is to discover regular patterns of the material objects 
behavior. 
 Tracing back the roots of this conception, there seems to be a de-
monstrable lineage going at least to David Hume’s Treatise and En-
quiry (see 1960, 2007). Though Hume’s considerations focus, in this 
context, primarily on the identification of causal relations in our 
experience, they are nevertheless closely related to the identification 
problem of laws of nature. For if Hume characterizes a causal rela-
tion between two objects as a relation of contiguity, temporal succes-
sion and constant conjunction (see 1960, 75 – 88), and later on gives 
several instrumental rules for identification of cause and effect, 
where he, besides, declares that „the same cause always produces 
the same effect and the same effect never arises but from the same 
cause“, then it is natural to take, at least, the laws of nature that ex-
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press causal relations among spatio-temporal entities as tied with his 
causal reflections.3

 Now let me borrow from Psillos (2002, 137) three simple formula-
tions that characterize Hume’s conception of causality and its relation 
to that of the Regularity view of laws.

 
 It is beyond the aim of the paper to trace the historical reconstruc-
tion of this view. I postpone the dispute for other occasions.  

4

 
3 Cf. Hume (1960, 173n.). 
4 I am aware of the possible objection pointing to Hume’s so-called second 

definition of cause from his Enquiry; he says, of causal relation between 
cause and effect, that „if the first object had not been, the second never had 
existed“ (2007, 56). This seems to open a question whether we are really 
justified to ascribe the narrowly conceived regularity view of causation 
(and laws of nature) to Hume. I, as was earlier said, leave a bunch of in-
terpretation problems for other occasions.  

 Consider the statements (1) 
and (2) as the core idea of the regularity conception of causality: 

(1)  Causation is a species of regularity. 
(2) The species of regularities that causation reduces to are laws 

of  nature. 

Now, statement (3) seems to be a plain and still inexplicative formula-
tion of regularity conception of laws: 

(3)  Laws of nature are regularities. 

The last sentence, however, is simply unhelpful when we want to 
determine, which regularity is (connected with) the law of nature and 
which one is not. Different strategies were developed to specify the 
relevant kind of regularity as law-like. One of them is going to join 
this issue to the definition of law-like statements. As Molnar main-
tains in (1969, 79), a statement p expresses a law of nature if and only 
if: 

(a)  p is universally quantified; and 
(b)  p is omnitemporally and omnispatially true; and 
(c)  p is contingent; and 
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(d) p contains only nonlocal empirical predicates, apart from 
logical connectives and quantifiers.5

 From the perspective of First order logic, this logical form is unfor-
tunately shared also by non-law-like statements that express some 
kind of regularity processes as well. Moreover, we know from the 
definition of implication in classical logical systems (e.g., First Order 
Logic) that every proposition, which has the form p → q, is true if and 
only if its antecedent p is false or the consequent q is true. Thus in the 
case that the antecedent proposition is false, the whole implication is 
true. But our pre-theoretical intuitions about the truthfulness of law-
like statements seem to contain more than this.

 

It is not difficult to find counterexamples to condition (d) as long as 
we consider Kepler’s laws as (descriptive, non-causal) laws of nature. 
The condition (a) and (c) is typical also of accidental, non-law-like 
regularities, e.g., all (my/your/our) working weeks start on Mondays. 
Unfortunately, the troubles springing from such a theoretical position 
seem to go deeper than was perhaps originally supposed. 
 Going back to the first approximation statement (statement (3)) 
and using formal tools of First order logic, the usual candidate for  
a logical representation of some simple regularity structure of laws of 
nature may be put as follows: 

 (RLS) (∀x) (φ(x) → ψ(x)). 

The formula represents any law-like statement with predicate va-
riables φ and ψ for intended properties of objects x. We thus say that 
for every object x it holds that if it has a property φ, then it has the 
property ψ. So we may, for example, represent and rewrite the First 
Kepler law in the form: For every object it holds that if that object is a 
planet of the Solar system, then it revolves in an elliptical orbit with 
the Sun at one of the focuses.  

6

 
5 For clarity, the nonlocal empirical predicates are such predicates that are 

not relativized to locations or places. 
6 For we usually suppose that the antecedent of conditional law-like state-

ment is true, because if this is so, the consequent must be true, if we hold 
the implication statement as a whole to be true.  
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 One possible correction could be added, according to A.J. Ayer, if 
we would take the laws of nature to have the logical form of (RLS*): 

 (RLS*)(∃x) φ(x) ∧ (∀x) (φ(x) → ψ(x)). 

But Ayer immediately warns us that such a step is stronger than the 
warrants we usually meet in scientific practice (Ayer 1998, 817). Con-
sider Newton’s First law of motion as an illustration. This law state-
ment says that for any body it holds that if there is a body on which 
no forces are acting it will continue at rest or in uniform motion along 
a straight line. However, this law seems to say nothing about the exis-
tence of such an entity. In fact, what we actually know is that there is 
no such entity. If we take this statement as an expression of a law of 
nature and accept that the statement does not state any existential 
commitment, then we probably have to deny the proposed correction.  
 I will return to this problem in section 3. For now let us stop short-
ly and look once more at the characterizations of this approach. What 
is the regularity attribute a quality of? 
 Discussions regarding the weaknesses of the Regularity conception 
of laws are usually shrouded in ambiguities. For when we say that the 
laws of nature have the form “all φ‘s are ψ‘s”, we may mean more or 
less different things. Some of them may be: 

i)  All observed φ‘s have been ψ‘s. 
ii)  All experimentally tested φ‘s have been ψ‘s. 
iii) All observed (experimentally tested) as well as unobserved 

(experimentally not tested) φ‘s are ψ‘s. 
iv) There is something behind what we observe that makes all 

φ‘s to be ψ‘s. 
v) It is a consequence of a theory T (or a result of calculation), 

that all φ‘s are ψ‘s. 
vi)  It is an axiom of a theory T, that all φ‘s are ψ‘s. 

What seems to underlie these specifications of regularity is a class of 
several different contexts in which the regularity attribute is function-
ing in a proprio modo. Thus we may argue that the sentence i) expresses 
observational regularity; the sentence ii) explicitly states experimental 
regularity; the statements iii) and iv) may represent hypothetical regu-
larity as well as some metaphysical principle of regularity or by-product 
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regularity which may be interconnected with causal notions; v) seems 
to point to consequentional or theoretically implied regularity; and vi) 
stands, reversely, as a theoretically fundamental or presupposed regulari-
ty.  
 These different contexts in which the regularity attribute is used 
require possibly distinct criteria of appraisal. For when we suggest that 
all experimental results achieved under various conditions display such 
and such regularity, we have probably undergone some theoretical and 
practical preparations that may affect the whole test performance and 
identification of experimental results. Those tools, on the other hand, 
may absent in the case of observation of regular behavior among the 
familiar objects in the world. Still, things are different when we take  
a hypothesis that certain regularity plays such and such a role in a giv-
en theoretical framework. 
 The idea that the law statements express some kind of regularity 
behavior and that the regularity is a typical attribute of laws of nature, 
is really not so trifling. To reconsider the Regularity conception ap-
propriately, we have to distinguish carefully contexts of regularity 
ascription. Let’s analyze them.  
 First of all, take into account a context in which we interpret the 
regularity of laws as observational regularity. When asked to provide 
a criterion of differentiation between accidental non-law-like regulari-
ties and those of laws of nature, we may resort to observation as the 
only source of adjudication. In that case Hume’s skeptical considera-
tions arise. When observing two distinct but spatio-temporally close 
objects, we find out just that they are spatially contiguous, temporally 
successive and occur, at most, in constant conjunction. However, these 
features are revealed also in the cases of accidental non-law-like regu-
larities. So, identifying laws and distinguishing them from accidental 
regularities only due to observation, seems to be a pretty weak episte-
mological criterion. 
 Now, let us examine the prospects of the so-called experimental 
regularity. The intuition seems to be clear enough. There is a distinc-
tion between those cases that demonstrate some regular pattern with-
out our possible intervention and those instances that remain invariant 
across various relevant changes of conditions. I rely here on Wood-
ward’s concepts of intervention and invariance as defined in his seminal 
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work (2003, 94 – 107; 239 – 314). In a simple form, the idea is expressed 
as follows: Given that X and Y are variables of any magnitudes, 

an intervention on X with respect to Y changes the value of X in such a way, 
that if any change occurs in Y, it occurs only as a result of the change in 
the value of X and not from some other source  (2003, 14); 

and further on: 

A generalization G … is invariant if G would continue to hold under some 
intervention that changes the value of X in such a way that, according to 
G, the value of Y would change – “continue to hold” in the sense that G 
correctly describes how the value of Y would change under this interven-
tion.  (2003, 15)7

 Still, the talk of regularity may overcome the sense in which this 
attribute is connected with observed or experimentally tested in-
stances. In that case we may, for example, take a particular kind of 
regularity (e.g., All Fs are Gs) as a hypothesis or a metaphysical principle 
that may be supported by observed and tested examples but is not, 
nevertheless, exhausted by positively verified instances. What is pres-
supposed here is a kind of regularity and it is possible to set forth 
various methodological reasons to support it. Thus, observation and 

  

 The criteria of appraisal consisting in experimental testing differ 
from those of observing. Thus, we have a possible methodological key 
for distinguishing the regularities that hold invariantly across certain 
relevant interventions and those that do not. This experimental or, in 
principle, manipulationistic approach seems to eliminate, as candidates 
for laws of nature, those observed regularities that hold only coinci-
dentally and exhibit constant conjunction merely on phenomenologi-
cal level under special circumstances. Such an experimental regularity 
may indicate an inner causal mechanism behind some observable ma-
chinery. The regularity attribute such conceived may be reasonably 
taken as one of important features of laws of nature, though it is not 
the only one. 

 
7 Nevertheless, my considerations do not correspond to Woodward’s cha-

racterization of laws, since his conception admits that there are generaliza-
tions that remain invariant across relevant interventions without being 
laws.  
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tests can be just one kind of warranty; explanatory and predictive 
successes are, possibly, the other one.  
 Both kinds of context mentioned above are tied, as we have seen, 
to the theory apparatus. One possible theoretical position uses axioms 
of a theory to establish some kind of regularity; several reasons can be 
brought forward for doing this. We deal with this option in the next 
subsection. On the other hand, another possible view on regularity in 
some theoretical frameworks may be based on derivation from other 
assumptions (which can legitimately express other regularities). Since 
these assumptions are already warranted, their deductive conse-
quences – be they representatives of regularities – do not need addi-
tional justification. This possibility indicates that some law-like state-
ments may express regularities given special theoretical assumptions, 
axioms or postulates.  
 I believe that at least those contexts in which it is possible to identi-
fy some kind of regularity as something that can be taken as a charac-
teristic feature either of some epistemic or methodological, or meta-
physical conditions, may prevent us from a somewhat hasty conclu-
sion that the regularity attribute predicated of whatever belongs to 
philosophical garbage.  

 1.2 The Web-of-Laws Conception 

 As it will be seen in section 3, I consider the regularity of some 
kinds of processes as an important, though incidental, feature of laws. 
This feature may be properly explicated in a sufficiently expressive 
logical and semantic framework; I shortly introduce such a framework 
in section 2. 
 Now I am going to pay attention to our second position whose 
founding fathers are probably F.P. Ramsey and D. Lewis.8

 
8 See Lewis (1973) and Ramsey (1978). Sometimes signs of these conceptions 

are traced back to Mill and his (1886); at least Psillos thinks this is so in his 
(2002), for example.  

 Their view 
puts the problem of laws of nature into connection with broader scien-
tific area – scientific theories. But still, laws of nature are represented 
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as universally quantified statements, therefore expressions of regulari-
ties of a kind.  
 In search for a distinction between the statements expressing laws 
of nature and those of accidentally true generalizations (besides the 
question of facts), Ramsey rejects the possibility that the real demarca-
tion criterion consists in our different epistemic attitudes toward these 
classes of propositions: “We have seen that it is not their spatio-
temporal indifference, not that they are believed“ (Ramsey 1978, 131). 
Ramsey refutes that a constitutive feature of the distinction consists in 
a privileged cognitive attitude towards propositions but he, neverthe-
less, gives this privilege to the whole theoretical system. As he contin-
ues: 

… even if we knew everything, we should still want to systematize our 
knowledge as a deductive system, and the general axioms in that system 
would be the fundamental laws of nature.  (1978, 131) 

 Despite the fact that Ramsey abandoned this position in his later 
writings, some philosophers have found it attractive. Lewis advocates 
this deductive-systematic strategy (the Web-of-laws conception) and 
says, in addition, that the simplicity and strength of true deductive 
systems, though sometimes in tension, are virtues that determine the 
relevant choice of axioms and law-like assumptions (cf. Lewis 1973, 
73).  
 Slightly modified, the principle of the Web-of-laws conception can 
be formulated as follows: 

(WL) The regularity expressed by “All Fs are Gs” is a law of na-
ture if and only if the statement “All Fs are Gs” is an empiri-
cal (extralogical) axiom or postulate of the ideally organized 
deductive system with respect to simplicity and strength of 
the theory. 

 Firstly, look at the apparent benefits of this conception. As we have 
seen in subsection 1.1, one kind of context in which regularity may 
occur is the body of a scientific theory. One of the constitutive reasons 
to incorporate a proposition which is a representative candidate for a 
law of nature into theoretical framework is, according to Ramsey and 
Lewis, the potential of an ideally simple as well as strong systematiza-
tion of our knowledge as a deductively closed body. The idea that law 
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statements need to function in a whole web of theoretical assumptions 
seems to be very close to scientific practice. Likewise, the question of 
identification and demarcation of laws from non-laws is probably 
tractable only against broader theoretical elements. We could there-
fore get a feeling that this strategy effectively solves our issues.  
 Unfortunately, things are much more complicated. For the Web-of-
laws conception does not distinguish satisfactorily the question of 
constitutive features of laws from that of their recognition and identi-
fication by us. We evidently admit that there are plenty of laws that 
have not yet been deductively systematized and our actual knowledge 
of some of them seems to be just a happy story in our cognitive enter-
prise.  
 Furthermore, the declared virtues of theoretical simplicity and 
strength seem to be critically vague in the context of appropriate 
axioms selection. On the other hand, as we already suggested, the 
choice of extra-logical axioms and postulates of a given theory is in 
general determined by many other methodological, epistemological or 
metaphysical reasons, one of them, perhaps, being the scope of their 
prediction and explanatory power, the other one being relevant em-
pirical support, etc. Some systematizations may have magnificent 
explanatory power as opposed to their theoretical complexity, others 
may stick out due to their simplicity but be, at the same time, weakly 
testable. 
 Of course, every systemization has its own borders of applicability. 
For the concepts of Newton’s mechanics apparently identify other 
objects (individuals, properties, relations, etc.) than those of quantum 
mechanics. Thus, several different theoretical systems may exist side 
by side in a given scientific area; the criterion of the best deductive 
systemization is insufficient for demarcation of those theoretical post-
ulates that express laws of nature. 

 1.3 Universals and the Laws of Nature 

 The third approach to the identification and demarcation problem 
of laws of nature to be analyzed here is that of Armstrong (1983), 
Dretske (1998) and Tooley (1987); it is known also as the Universals 
theory of laws. According to their conception, the laws of nature are 
supposed to be relations of contingent necessitation among universals 
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rather than some kind of regularity. Before sketching general prin-
ciples of the conception let us have a look at some of the weaknesses 
of the regularity conception(s) they have pointed to. 
 Firstly, as mentioned already in subsection 1.1, if we take a law of 
nature to have the logical form of the formula (RLS), then the law 
statement is true, due to the definition of material implication, pro-
vided the antecedent of implication is false.9

 Secondly, there are so-called uninstantiated or noninstantial laws. 
The law statements that express them are true not only when their 
antecedent is false, but we do (theoretically) know that there is noth-
ing (in our universe) that could fulfill the conditions or have the quali-
ties expressed in the antecedent of such an implication.

 The law statement “All 
metals conduct electricity“ is true even if there is no metal in the un-
iverse. Although this drawback seems serious – and we have seen that 
the additional proposal to consider laws as having the form of (RLS*) 
is itself problematic – we should not overlook the level on which the 
offensive is led against the regularity conception. I present my view 
on it in section 3.  

10

 Thirdly, a lot of scientific laws that are taken to express laws of 
nature have a functional character where the elements of functions 
represent (dependent or independent) variables. Of course, there are 
such values of variables of this functional relation that are never (in 
our world) realized or for which this relation does not hold anymore. 
As the universals theorists proclaim, if the regularity theory of laws is 
correct, the question stands: “How is it possible to explain that just 

 As a handy 
example consider again Newton’s First Law of Motion. There are ap-
parently no things in the universe that are not subjected to any exter-
nal physical force; thus, the antecedent of Newton’s First Law is in 
fact false. 

 
9  This objection is discussed, e.g., in Ayer (1998, 816n.) or Armstrong (1983, 

19n.). 
10 Here we find also differences among Armstrong, Tooley and Dretske re-

garding the question of uninstantiated laws. While Armstrong believes there 
are no uninstantiated genuine laws of nature, Tooley holds the opposite 
view. See Tooley (1987, 38). 
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this one value interval (of a magnitude) is suitable for the function 
(due to regularity)?” 
 Fourthly, as Dretske puts it in his (1998, 827n.), the [expressions of] 
laws of nature cannot be taken as being about the extensions of predi-
cate [expressions], which seem to be the proper objects of regularity 
theory.11

 Having these difficulties in mind, Armstrong, Dretske and Tooley 
(A-D-T) base their approach to the identification and demarcation 
problem on their (mildly different) theories of universals. They take 
universals as properties and relations of material objects that are inhe-
rent in, and dependent just on, them.

 We may only agree on this point. Nevertheless, the objection 
does not disqualify every possible position of the regularity stance 
and, therefore, the idea of regularity can be easily modified and im-
ported into some version(s) of the regularity theory. 

12

 This simple conjecture brings a lot of difficulties. Let us have a look 
at several of them. Firstly, it is not clear how to identify empirical 

 So, at least for Armstrong, 
universals of (empirical) particulars are nothing but abstractions from 
all the states of affairs in which a particular has the property 
(Armstrong 1983, 84).  
 It is my aim neither to discuss the details of their approach nor to 
analyze what I consider to be the defects of their universals theories. I 
just take their idea that the laws of nature are identified as relations of 
contingent necessitation among universals. According to them, law-
like relations hold not of logical necessity but of some physical neces-
sity. The A-D-T view is such that to be a law of nature means there is a 
contingent relation “N” among the universals, for example “F” and 
“G”. If it holds that N(F,G), which is of a contingent matter, then this 
„state of affairs“ entails that all Fs are Gs. We could express it more 
clearly: If there is a relation N, which holds for properties F and G, 
then it logically follows that all instances having the property F have 
the property G.  

 
11 Precisely, Dretske says: “It is not that when we have a law, ‘All F’s are 

G’s’, we can alter its truth value by substituting a coextensive predicate for 
‘F’ or ‘G’“ (Dretske 1998, 828). 

12 Especially, Armstrong rejects the objectivity of properties and relations 
that are not instantiated in material objects. Tooley’s views differ here.  
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relations between empirical properties without identifying the indi-
viduals (particulars) that exemplify them.13

 Transparent intensional logic (shortly “TIL”) is a hyperintensional 
logical system, founded by Czech logician Pavel Tichý (see, in particu-

 I admit one may postulate 
such a relation. Nevertheless, I suppose that we should provide some 
empirical grounds for such an assumption; this seems to be lacking in 
the A-D-T conception. Secondly, the acceptation of only those proper-
ties that have been or will be exemplified in the history of universe 
misses the point of scientific theories; scientific theories are, so to 
speak, not only about the things allowed by laws of nature but also 
about what is forbidden “by nature” (i.e., what is supposed to be un-
realized in our world at every time). Thirdly, the relation of contin-
gent necessitation is assumed to be a primitive one in the A-D-T 
theory. However, it is this relation that is in need of explanation. For, 
what does it mean for a relation (of properties) to be physically neces-
sary but logically contingent? A-D-T provide us with no clear answer. 
I dare to claim that there is no easy way out without an explicatory 
framework in which it is possible to draw distinctions between logical 
and other kinds of modalities. Finally, we can hardly say that a state-
ment of the form N(F,G) entails a statement of the form (RLS), unless 
it is not clearly stated what is this relation of contingent necessitation 
and how the latter statement is logically “contained” in the former 
one.  
 Thus, the first step of departure of A-D-T from the wholly exten-
sional framework of regularity theories is something we can gladly 
embrace. Unfortunately, the explicatory tools of universals theorists 
are themselves far from being sufficient.  
 In what follows, I briefly unroll the explicatory tools of a logical 
system within which it is possible to make clear distinctions with re-
gard to different kinds of statements (sentences) and propositions, 
respectively. 

 2  The Framework of Transparent Intensional Logic  

 
13 Psillos calls this objection the identification problem and ascribes it to van 

Fraassen. 
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lar, his 1988) and elaborated further by Marie Duží, Pavel Materna, 
Bjørn Jespersen, Pavel Cmorej, Jiří Raclavský, etc.14 TIL is based on a 
version of ramified hierarchy of types and a procedural interpretation 
of Lambda calculus’ terms that are supplemented by other procedures 
in TIL. The meaning of (logical as well as extra-logical) expressions is 
taken as irreducible to set-theoretical (intensional or extensional) enti-
ties. Meanings are construed as structured objectual abstract proce-
dures called constructions that identify (construct (dependently on a 
valuation)) intensional or extensional entities explicated as (partial) 
functions or other constructions. More precisely, an expression ex-
presses (or represents) a construction that identifies (or constructs, 
dependently on valuation) an intension or an extension or some other 
construction. We say in TIL that a constructed object is what a given 
expression denotes (independently on the state of affairs). I just pro-
vide a sketch of the principles and definitions of TIL. The reader is 
invited to consult the cited publications.15

 It is therefore convenient to take as an epistemic base the set of the 
following pre-theoretical objects represented by different Greek let-

  
 Let us say a word or two about the semantic level in which an ex-
pression denotes something. The underlying idea is simple. Using 
natural language expressions, we certainly want to identify different 
types of objects. Thus, we speak about individuals to which we as-
cribe properties as well as relations. So the choice of individuals as an 
atomic type of objects is obvious. Of course, to communicate means to 
convey some information or other to audience. To be able to do that, 
we need to be able to distinguish the truth and the falsity of sentences; 
so, the truth values are needed as well. Similarly, almost every empir-
ical state of affairs tends to change across time. Such a change can be 
relativized, for example, to times that can be represented by real 
numbers. However, the temporal variability is just one kind of 
change. The other one concerns the possibility of different circums-
tances (at the same time); this is generally called modal variability and 
is covered by the concept of possible worlds. 

 
14 See, for example, Duží – Jespersen – Materna (2010), Materna (1998), Cmo-

rej (2001), Raclavský (2009). 
15 See the note 14.  
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ters: the set of individuals – ι, the set of truth values – ο, the set of 
times/real numbers – τ, and the set of possible worlds (logical space) 
– ω. Other types of objects may be formed from such a base, e.g., 
properties (of individuals), relations (between individuals), proposi-
tions, individual roles, magnitudes, as well as classes of objects (of 
different types), classes of propositions and so on.  
 One and the same object, e.g., a property or a truth value, can be 
semantically identified in many different ways; these ways differ not 
only in their meaningful constituents, but also in manners in which 
those constituents are composed together. TIL calls such structured 
meaningful entities constructions. There are two kinds of atomic con-
structions, i.e., constructions that do not consist of any other constitu-
ent but themselves.  
 First of all, infinitely many variables for every type of object are 
indispensable. So variables are the simplest constructions that con-
struct objects of a given type dependently on a valuation function.  
A valuation function assigns to the individual variable xi the i-th indi-
vidual from a sequence of objects of given type. (Do not confuse va-
riables that are extralinguistic objects (constructions) with expressions 
for variables that are linguistic objects.) The second kind of atomic 
constructions is called trivialization. This strangely-looking, yet theoreti-
cally indispensable, kind of construction serves to identify conceptually 
objects of any type, even a construction. If X is any object, then the tri-
vialization of X (in symbols 0X) directly (conceptually) identifies this 
object without mediation of any other construction. Trivialization is 
something like a conceptual (or constructional) constant. These two 
kinds of constructions occur in more complex constructions that are 
objectual counterparts of application and λ-abstraction in Lambda cal-
culus.16

 
16 For simplicity, I omit, without a loss of expressive power, execution and 

double execution that are other kinds of construction. 

 In TIL, the former is composition and the latter closure. Composi-
tion [XX1…Xm] is a procedure of applying a function f constructed by 
the first constituent X on the tuple of arguments a constructed by the 
constituents X1, …, Xm. It constructs (dependently on valuation) the 
value of f at a provided f is defined for a, otherwise the composition 
does not (v-)construct anything, it is v-improper. Finally, closure is  
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a kind of construction that constructs a function f in the ordinary man-
ner of lambda calculi.  
 It should be clear that constructions may construct not only first 
order objects, but also other constructions. Preventing the vicious 
circle, the principle of hierarchy of types must be applied. It means 
that every construction constructs an object of a lower type.  
 Given this sketchy exposition, I simply reproduce the general defi-
nition of ramified hierarchy of types adopted in a slightly modified 
version from Materna (1998): 

 Definition 1 (Ramified hierarchy of types) 

 Let B be a collection of disjoint non-empty sets {ι, ο, τ, ω}. 

 Types of order 1 

 1.  Each member of B is a type of order 1 over B. 
2.  Let α, β1, …, βn be types of order 1 over B. Then the set of all 

partial functions (αβ1…βn) from β1×…×βn-objects to α-objects 
is a type of order 1 over B. 

 3.  A type of order 1 over B is only what satisfies conditions 1 and 2. 

 Constructions of order n 

 Let α be a type of order n. 

4. Any variable that v-constructs α-objects is a construction of or-
der n. 

 5.  Let X be an α-object. Then 0X is a construction of order n. 
6.  Let X, X1, …, Xm be constructions of order n. Then [XX1…Xm] 

is a construction of order n. 
7.  Let x1, …, xm, X be constructions of order n. Then [λx1…xm X] 

is a construction of order n. 

 Types of order n+1 

 Let *n be the collection of all constructions of order n. 

 1.  *n and every type of order n is a type of order n+1. 
2.  Let α, β1, …, βm be types of order n+1. Then the collection of 

partial functions (αβ1…βn) is a type of order n+1. 
3.  A type of order n+1 is only that determined by clauses 8 and 9.  
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Having sketched the basic framework of TIL, we should have a look 
at the distinctions we can draw using its fine-grained explicatory 
tools.  
 First, the most important distinction is between expressions that 
denote intensions and those denoting extensions. If α is any type of 
object, ((ατ)ω) is called intension; it is a function from possible worlds 
to chronologies (sequences of times) of α-objects. We abbreviate the 
notation of intensions as ατω, for any type α. Extensions are objects of 
any type α that are not functions with the domain of possible worlds. 
 Some examples might be helpful. If α is an object of type (οι), it is a 
class of individuals; if α is an object of type (οτ), it is a class of (real) 
numbers or that of times. Neither type is an intension. On the other 
hand, types (οι)τω, (οτ)τω are types of intensions: the former one is the 
type of a property of individuals, the latter one that of a property of 
numbers.  
 Concerning sentences, there is a class of those that denote exten-
sions, i.e., the truth values, as well as a class of those that denote in-
tensions, i.e., propositions (functions from possible worlds to chronolo-
gies of truth values (type οτω)). These are sentences whose truth-value 
depends on a given state of affairs. (For the sake of simplicity, I ignore 
here the class of sentences that are not defined for given possible 
worlds and times.) So, the sentence “2 + sin(0) = 2” denotes a truth 
value while the sentence “Arvo Pärt is a composer” denotes a proposi-
tion.  
 Mathematical and logical sentences, unlike empirical ones, denote, 
from the viewpoint of TIL, truth values, the True or the False. It means 
that their truth value does not depend on possible worlds and times. 
The partiality problem aside, their truth value is constant for every 
possible world and every time. This can be represented as follows: Let 
p be of a type οτω, w be a variable of type ω and t be a variable of type 
τ; the class of mathematical and logical propositions that are true in all 
possible worlds and at all times is constructed by: 

 (LN) λp[0∀.λw[0∀.λt[pwt]]]. 

We have said that the types of objects defined on an ordered pair 
<possible world, time> are called intensions. So, logical and mathe-
matical sentences denote extensions or a special kind of intensions – 
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the trivial ones whose value is intensionally independent. (In fact, the 
class of true mathematical and logical propositions has just one mem-
ber – the proposition that is true in every possible world at every 
time.) 
 All non-trivial intensions are said to be denotata of empirical sen-
tences (and of other kinds of expressions). Their truth values may 
differ due to other logically possible circumstances or over time. An-
yway, one may find differences also among empirical sentences. The 
sentence „Lukáš Bielik does not own a house“ is actually true now. 
But, though improbable, there is a possibility that this sentence will 
happen to be false in the future. Contrary to it, the sentence „Light 
travels at a constant speed of 299 792,458 km/s in vacuum“ is not only 
considered to be true in our world at some times; we firmly suppose 
that the sentence (hence, the proposition) is true at all times in our 
world. Thus TIL enables us to distinguish also between those (and 
other) kinds of empirical sentences.  
 We say a word about it in a moment.  

 3  Complementary Viewpoints 

 Here we come to the final part of our enterprise. Having consi-
dered various attempts how to identify laws of nature and how to 
demarcate them from other facts and processes we may reevaluate 
grains of truth involved in these attempts. At the logical and metho-
dological level, TIL is very helpful here.  
 In what follows I try to highlight several complementary aspects of 
a possible solution to this problem.  

 3.1 Grains of Truth 

 The Regularity conception ascribes the regularity attribute, as an 
important quality, to the laws of nature. However, the explicatory 
apparatus of the theory is so weak that it is hard to distinguish poten-
tial kinds of regularities and potential (compound) objects to which 
the regularity attribute is ascribed. We have seen that it is possible to 
distinguish several different contexts in which regularity plays a role. 
The specification of the respective kinds of regularity may show what 
is its role in the discussion on the demarcation problem. 
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 The Web-of-laws conception has revealed that the whole body of 
scientific framework in which the laws of nature are formulated is all-
important. This idea enables us to explain why we postulate also the 
laws that are about the properties unexemplified in our universe. Giv-
en the apparatus of first ordered logic, suppose that a theory involves, 
among other things, the following two formulas that can be appro-
priately interpreted: 

 (EP) ¬(∃x) φ(x) 
 (CP) (∃x) φ(x) → [(∀x) φ(x) → ψ(x)]. 

Both formulas (or, rather, sentences) may belong to one and the 
same theory. Even if this is the case, their theoretical status may dif-
fer. For example, the sentence of the form (EP) may get some kind of 
empirical support from our observation or experimentation, even 
though it is a postulate of the theory. We may have good empirical 
grounds for holding that there is no empirical object that is not in-
fluenced by physical forces. On the other hand, if there were such  
a condition, then every such object would have such-and-such prop-
erties. But the (possible) situation described by a sentence of the 
form (CP) is neither observed nor experimentally tested. Neverthe-
less, it may be a theoretical consequence of other principles and as-
sumptions that can themselves be supported by empirical tests. So 
the conjunction of (EP) and (CP) is assumed to be true in the theory, 
although their conjuncts may have different kinds of empirical or 
theoretical support. 
 The lesson seems to be clear. The identification of laws of nature is 
connected to other theoretical assumptions and their role as well as 
their theoretical status may differ across different theories. 
 Finally, the universals conception makes it clear that some kind of 
physical necessitation has to be explicated in considering the problem 
of laws. The extensionalistic logical framework is far from being satis-
factory for distinguishing law-like from non-law-like regularities, as 
universals theorists point out. Nevertheless, their own explanation is 
still incomplete and problematic as we tried to demonstrate in section 
1.3. 
 These ideas can be useful for reconsideration of the identification 
and demarcation problem of laws of nature. Before deepening these 
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insights it might be fruitful to explicate, from the viewpoint of TIL, 
law-like sentences at their logical and semantic level. 

 3.2 Logical Explication of Lawfulness 

 Given Materna’s suggestion how to explicate logical as well as 
other kinds of modalities in TIL (see, e.g., Materna 2005 or Gahér 
2003), we are theoretically equipped to remove some of the confusions 
that arose when discussing the questions of necessity and contingency 
of laws of nature.  
 In the modern history of philosophy there are camps of theorists 
who suppose the laws to be contingent (see as an example Ayer’s 
1998) and those who appeal to a kind of necessity in the case of laws 
of nature (e.g. Kneale’s 1957). Now, the necessity traditionally con-
ceived was ascribed only to logical and (some) mathematical sen-
tences (propositions). Nonetheless, there has been a pervasive intui-
tion that a kind of non-logical (say, physical or metaphysical) necessi-
ty is needed for explanation of some regular happenings. 
 Using the apparatus of TIL we can provide illuminating distinc-
tions of logical and empirical sentences on the one hand and law-like 
and non-law-like empirical sentences on the other hand.17

(LO*) constructs the truth value True for every proposition p.

  
 Let us start with logic. If we want to say that a formula (LO) of 
propositional logic holds necessarily, we analyze its underlying logi-
cal-semantic form as (LO*): 

 (LO) p → p 
 (LO*) 0∀.λw[0∀.λt[0→[pwt][pwt]]]. 

18

 
17 All the main explicatory ideas are adopted from Materna (2005), except for 

my suggestion about the characterization of non-lawful empirical genera-
lizations.  

18 We neglect a partiality problem here. 

 This 
kind of necessity is undoubtedly foreign to empirical sentences be-
cause they denote non-trivial propositions whose truth values may 
vary due to modal or temporal variability. 
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 Of course, the laws of nature are not logical truths, but they differ 
in their logical type from empirical sentences denoting singular facts 
as those described by, e.g., “My car is broken” or “Arvo Pärt is a com-
poser”. Here is the construction notation of the former sentence: 

 (EF*) λwλt[0Brokenwt 0My_Carwt]. 

The construction 0Broken v-constructs the type (οι)τω, viz. a property 
of individuals, and the construction 0My_Car v-constructs the type ιτω, 
viz. an individual role. The complex construction (EF*) v-constructs  
a proposition that is true at those <possible world, time> couples in 
which the individual car I own is broken and is false in all other 
couples (or undefined if there is no such a car of mine in a given poss-
ible world or time). 
 Now what about empirical sentences which are supposed to be 
law-like? Materna’s explicatory proposal is to take the law-like empir-
ical sentences to denote so-called “eternal contingent propositions”; 
propositions of this kind hold in those possible worlds in which the 
laws hold at every time.19

 
19 In (2005) Materna adds one condition for distinguishing eternal contingent 

propositions (the law-like ones) from those that hold eternally after some 
moment tm (the non-law-like). I omit this addition here. Nonetheless, latter 
kind of propositions is eliminable when an extra-logical condition is 
adopted: The law-like sentences do not contain references to particular times.  

 So, every law-like sentence denotes an ob-
ject of type (οω). An example might help.  
 Suppose we want to explicate Ohm’s law expressed by the follow-
ing formula: 

 (OL) U = I . R 

where ‘U’ is a magnitude of electric voltage, ‘I’ is an intensity of elec-
tric current, and ‘R’ is a magnitude of resistance. Given the assump-
tion that ‘U’, ‘I’, ‘R’ are of the same type – ττω (a type of magnitude), 
multiplication function ‘mult’ is of a type (τττ) and equality function 
‘=‘ of a type (οττ), the construction expressed by this law-like formula 
(or sentence) runs: 

 (OL*) λw[0∀.λt[0= 0Uwt[0mult 0Iwt 0Rwt]]]. 
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The construction v-constructs those worlds in which at every time it 
holds that the value of electric voltage, in that world and at that time, 
is equal to the product of the values of current’s intensity and resis-
tance. It is an eternal, but logically contingent proposition.20

For the sake of simplicity, take the expression „Slovak man“ to denote 
the property of individuals; similarly for „being married“ and „has 
just one wife”.

  
This explication seems to capture the prevalent intuition that laws 

of nature are different both from usual singular (empirical) facts and 
from logical or mathematical truths.  

I add also an example of non-law-like empirical regularity; it 
shows its different type. Consider the sentence: 

 (ER) Every Slovak man, who is married, has just one wife. 

21

The sub-construction ‘λt* […t*…]’ v-constructs a proper subclass of 
the class of (all) times. The whole construction v-constructs the propo-
sition that is true in those possible worlds in which for every time 
from a given interval of chronology of that world it holds that every 
individual who is a Slovak man and is married at <w,t*>, has just one 
wife at <w,t*>. In the case of non-law-like regularities the relevant 
time interval is a proper subclass of the set of all time points from the 
chronology of a given possible world. So, the sentence representing 
non-law-like regularity is not eternally true. Well, from the pragmatic 
perspective, many non-law-like regularities are such that we are not 

 Let t* be a multiple variable denoting particular mo-
ments T1…Tn from the chronology of a given possible world (depen-
dently on valuation). Then, perhaps, (ER) expresses the following 
construction: 

(ER*) λw[0∀.λt*[0∀.λx[0→ [0∧ [0Slovak_manwt* x][0Marriedwt* x]]  
  [0Has_just_one_wifewt* x]]]].  

 
20 Of course, there is only a finite interval of values for which the law-like 

proposition holds. But this is due to other laws of nature and idealization-
al assumptions. 

21 The literal meaning of (ER) is a bit different but for our purpose it is simp-
ly convenient to hold all three compound expressions to denote (different) 
properties of individuals.  
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capable to identify what is the last moment at which they hold but fail 
to hold afterwards. Nevertheless, I believe that this is not a serious 
threat to our proposal.   
 Now, I suppose, we can clearly see some of the differences be-
tween the logical types of empirical as well as non-empirical sentences 
and their underlying constructions.  

 3.3 Complementary Approach – the Levels of Demarcation 

 Finally, we come to the questions concerning identification and 
demarcation of laws of nature with respect to different levels and 
dimensions of perspective. 
 We should emphasize, at first, that the problem of identification and 
demarcation of laws of nature is an epistemological or methodological prob-
lem and differs from the question of the reality of laws of nature. Here 
we have supposed the reality of laws of nature and focused, rather, on 
the possible criteria of their identification. 
 Of course, different philosophical conceptions pay attention to 
different aspects of lawlikeness. What I want to highlight is that every 
such an enterprise has many implicit assumptions, some of which are 
explicitly stated in other conceptions. The following notes are by no 
means exhaustive. 
 Evidently, we have seen that a law-like sentence considered as an 
(approximate) representation of a law of nature expresses a construc-
tion of the form 

 (LN*) λw[0∀.λt[pwt]], 

where p is a type of proposition. The construction (LN*) may be con-
ceived as representing a kind of relevant regularity. However, this 
type of temporal regularity or, better, eternality is a logical aspect of laws 
of nature. It should be clearly distinguished from other kinds of regu-
larity some of which are mentioned in subsection 1.1. Such a construal 
corresponds to the intuition emphasized by A-D-T according to which 
the laws of nature are not (only) about the actual (exemplifying) ob-
jects, but also about all potential exemplifiers in (a) given possible (our 
actual) world(s) at every time.  
 The assumption of law-like regularity is, obviously, a kind of meta-
physical presupposition. It would be naïve to believe that such assump-
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tions are behind the practice of science. On the contrary, they are impli-
cit components of almost every scientific theory. Metaphysical assump-
tions may appeal to some causal mechanism that is “ontologically” re-
sponsible for the respective temporal eternality of law. The reasons for 
holding these assumptions may be theoretically fruitful (for the case of 
explanation or prediction). They have to be, however, backed up by 
reliable empirical support gained by different kinds of scientific me-
thods. The concept of theory seems to be indispensable here. Different 
parts of a theory may denote different types of objects with distinct 
empirical statuses. As we pointed out in subsection 3.1, law-like state-
ments (or sentences) are but a segment – though a very important one – 
of theoretical body. Therefore, they can play different roles in different 
theories. For example, the First Kepler’s Law has both a descriptive as 
well as a predictive theoretical potential, but its explanatory power is 
limited due to its non-causal character; on the other hand, the Law of 
Universal Gravitation have a potential not only to predict the trajecto-
ries of objects but also to explain why they are such-and-such. Hence,  
a theory may involve different lawful regularities with different theoreti-
cal functions. 
 Finally, there is experimental experience in search for laws of na-
ture. The regularity of laws is, from this point, best conceived as inva-
riance in experimentally tested behavior or as invariance in behavior 
predicted by (or derived from) a theory and some additional assump-
tions. If not the law-like sentences themselves, then at least the as-
sumptions theoretically connected with them have to get some empir-
ical support, seen at best as the aforementioned invariance. When we 
have experience or make a calculation demonstrating that some hap-
penings are permitted in nature while others are forbidden, we have 
potential empirical evidence for metaphysical assumptions of scientif-
ic theories. These epistemological activities are made by scientists, of 
course, and their explication would need a larger place than that 
which has been reserved for different goals here.  
 After all, the practice of identification and demarcation of laws of 
nature has a multi-faceted character with mutually interconnected 
levels and dimensions. It is not a business of philosophy of science to 
say which statements express laws of nature. However, when consi-
dering the question of appropriate demarcation criteria, there is  
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a room for such a philosophical enterprise. Still, we should recall that 
the room has several corners.     
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