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Why we need a scientific philosophy at all?

“To think Being itself explicitly requires disregarding Being to the 
extent that it is only grounded and interpreted in terms of beings and 
for beings as their ground, as in all metaphysics.” 

Martin Heidegger 



Why we should care about philosophy at all?
But the other side of its Becoming, History, is a conscious, self-meditating 
process — Spirit emptied out into Time; but this externalization, this 
kenosis, is equally an externalization of itself; the negative is the negative 
of itself. This Becoming presents a slow-moving succession of Spirits, a 
gallery of images, each of which, endowed with all the riches of Spirit, 
moves thus slowly just because the Self has to penetrate and digest this 
entire wealth of its substance. As its fulfilment consists in perfectly 
knowing what it is, in knowing its substance, this knowing is that 
withdrawal into itself in which it abandons its outer existence and gives its 
existential shape over to recollection.  

Hegel



Schopenhauer: "Hegel was a flat, 
w i t less , d isgust ing- revo l t ing, 
ignorant and charlatan who, with 
unexampled impudence, kept 
scribbling insanity and nonsense 
that was trumpeted as immortal 
wisdom by his venal adherents and 
actually taken for that by dolts, 
which gave rise to such a complete 
chorus of admiration as had never 
been heard before."



Is it possible a reasonable philosophy?

• Yes: Scientific philosophy, i.e. philosophy that is exact in its 
formulation, informed by science, and in agreement with current 
scientific knowledge. This kind of philosophy deals with problems 
that are too general for the specific sciences. 

• Scientific philosophy can be tested through its back-reaction and 
feedback with science and our most general knowledge of nature.    

• A philosophical view is usually adopted by scientists when they do 
scientific research, mostly unconsciously. 



• What is truth? What is mathematics? Why mathematics can be used to describe reality? 

• What is infinity? Are there infinite physical magnitudes? 

• What is knowledge? How we know? How we know that we know?  

• What is science? What is a physical law? What is a theory?  

• What’s the difference between theory and model? What is a datum? 

• What is a thing? What’s an event? What is change and how is it possible? 

• What is a probability? Is there objective chance in the world? 

• What is time? What’s space? What’s is space-time? 

• What is causation? What is the mind? Is the World determinate?

Some philosophical questions



• Philosophical semantics (language and related problems) 

• Ontology (general theories about what there exist) 

• Epistemology (theories about knowledge and science) 

• Ethics (theories about right and wrong) 

• Philosophy of Mathematics 

• Philosophy of Space and Time 

• Philosophy of Quantum Mechanics 

• Philosophy of biology and social systems

Contents



Philosophical semantics



• Language 

• Denotation 

• Desigantion 

• Reference 

• Representation 

• Sense 

• Meaning 

• Vagueness 

• Truth



Language

Languages 
(conceptual systems 

for communication and 
representation)

Natural (vague)

Formal (exact)



A formal language is a conceptual system equipped with 
a set of rules to generate valid combinations of symbols.

L =< ⌃, R, O >

where       is the set of primitive terms of the language         ⌃

R is the set of rules that provide explicit 
instructions about how to form valid 
combinations of elements of ⌃

O is the set of extralinguistic objects that are 
denoted by the elements of L



Sign/Symbol

• A sign is an object that “stands for” (denotes, designates, or 
represents) another object. 

• A symbol is an artificial sign.



The set        contains three disjoint subsetsR

R = Sy ∪ Se ∪ Pr

with Sy =def set of syntactic rules 
         Se =def set of semantic rules 
         Pr =def set of pragmatic rules 

If Se = Pr = 0 = ∅  ⇒  L  is a logistic system or abstract language 
(e.g. first order logic)   

The rules of a language L1 are expressed in a second language L2, 
called the metalanguage 



First order logistic system (L1)
The metalanguage will be formed with elements of L1 and natural language  

 The elements of         are:⌃L1

1. A series (finite or infinite) of predicate signs: ‘p1’, ‘p2’,… 
2. The identity: ‘=‘ 
3. A series (finite or infinite) of constants: ‘a’, ‘b’,… 
4. A series (finite or infinite) of variables: ‘x1’, ‘x2’,… 
5. The basic connective ‘   ‘  
6. The negation ‘¬’ 
7. The existential symbol ‘    ’ 
8. The parentheses ‘(’ and ‘)’ 
9. The comma ‘,’ 

^
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A term of L1 is any constant, variable, or valued predicate such as ‘p (a, b,c,…)’. 
Valid combinations of symbols are called formulas.

The syntactic rules (elements of R=Sy) are:

Sy1. If ‘p’ is a predicate and ‘a’, ‘b’, ‘c’, …are terms, then ‘p (a, b, c, …)’ is a     
      formula.
Sy2. If ‘     ’ and ‘     ’  are formulas, then  ‘             ’ is a formula.� ⇠ � ^ ⇠

Sy3. If ‘     ’ is a formula, then  ‘          ’ is a formula.� ¬�
Sy4. If ‘a’ and ‘b’ are terms, then ‘a=b’ is a formula.

Sy5. If ‘    ’ is a formula and ‘x’ is a variable, then ‘               ’ is a formula.� (9x �x)

Sy6. There is not any further sequence of primitive symbols that is a formula.



Some definitions

(A _B) = [¬(¬A ^ ¬B)]

(8x �x) = [¬9x (¬�x)]

(A ! B) = (¬A _B)

(A ⌘ B) = (A ! B) ^ (B ! A)



The operation of deduction allows to obtain valid formulas from valid 
formulas. Deduction is the successive application of syntactic rules. 

Formulas obtained through deduction are called theorems. 

` =def   ‘is a theorem’ or ‘is entailed’

A set of formulas S is consistent iff   ¬(S ! � ^ ¬�) for any � 2 S

Contradiction: � ^ ¬�



Interpreted language

To interprete a language we need to add a collection of extralinguistic  
items 0, that conform the universe of discourse, and a set of semantic 
rules to relate them with the elements of the language.  

L =< ⌃, R, O >

R=Sy       Se[

 The main semantic concepts that are used in the semantic rules 
are those of deonotation/designatit ion, reference, and 
representation. 

O 6= ;



Denotation/designation

Denotation (D) is a relation that assigns symbols to objects of the universe of 
discourse

D : ⌃ ! O

Designation (   ) is a relation that assigns symbols to concepts

D : ⌃ ! C

D

C is a set of constructs, i.e. conceptual entities constructed by abstraction. 
Abstraction proceeds by imposing an equivalence relation to a set. This 
operation results in the partition of the set in different disjoint sets, each of 
them identified with a construct. 



Reference

Reference is a relation between constructs and objects of any kind, either 
factual items of the world or other constructs.

R : C ! ⌦ ⌦ = O [ C

If

If

⌦ = O

⌦ = C

we say that the reference is factual.

we say that the reference is formal.



Given some c in C, the reference class of c is:

[c]R = {x : R(c)}

⌃

⌦

D
C

D R



The relation of reference can be specified to become a function in the case of 
predicates and statements

A predicate is a function from some multiple domain of objects to statements

P : A1 ⇥A2 ⇥ ...⇥An ! S

The value of P at ha1, a2, ...ani 2 A1 ⇥A2 ⇥ ...⇥An

is the atomic statement Pa1a2...an



The reference class of a predicate is the collection of its arguments 

R(Pa1a2...an) = {a1, a2, ..., an}

R(P ) =
n[

i=1

Ai

The reference class of a statement is the set of its arguments

The reference class of a composed statement is the union of all 
sets of its arguments

R(W (s1, s2, ..., sn)) =
n[

i=1

R(si)



Quantification does not have referential import. The reference class of 
a quantified predicate is the reference class of the predicate.

Individuals do not refer. They are referred to. 

A theory is a set of statements that is closed under the operation of entailment.

T = {s : A ` s}

Any statement of the theory is either an axiom or a consequence of axioms 
(axioms are primitive statements).



The reference class of a theory is

R(T ) =
n[

i=1

R(Ai)

Deduction preserves reference. We can establish the reference class 
of a theory from its axioms.



Reference is not extension

Extension: the extension of a predicate are those objects that make the 
statement true.

Reference does not presupposes the concept of truth.

Example: the extension of (8x)(Px _ ¬Px) is everything.

The corresponding reference is empty. Since it is an abstract formula it 
does no refer.

The extension of ‘Prague is the most beautiful city in the world and 
Prague is not the most beautiful city in the world’ is the empty set, but 
its reference class is {Prague}, and the statement refers to Prague.



Pure logistic systems do not refer since they are not interpreted.

Logic does not have any reference class.
Mathematics has purely formal reference classes: it refers only to constructs.

Factual science refers to the objects that populate the world



Representation
Some constructs not only refer, but also represent properties of 
things, and their changes. We can then introduce a relation of 
representation, that assigns constructs to facts (states or changes of 
states of things).

^
= : C ! F

In particular, statements represent facts of their referents



Rules of representation

• Repr. 1 - Properties of real things are represented by predicates (in 
particular, functions). 

• Repr. 2 - Real things are represented by sets equipped with 
relations, functions, or operators. 

• Repr. 3 - Events (changes) in things are represented by sets of 
statements (either singular or existential). 

• Repr. 4 - Laws (regular patterns of events) are represented by sets 
of universal statements. 



The representation relation is not symmetric (facts do not represent 
constructs), nor reflexive (constructs do not represent themselves), nor 
transitive (facts do not represent anything at all). 
  

Representations are not necessary unique. The same feature of reality 
can be represented in different ways. Two representations, c and c’ of 
an item of a theory T are equivalent iff they are interchangeable in all 
law statements of T.  



Let T and T’ be two theories with the same referents. Let us designate 
{P} and {P’} their respective predictive basis (i.e. the set of predictive 
statements of the theories). Then, T and T’ are semantically equivalent 
iff there exists a set of transformations for {P} and {P’} that allows to 
convert T into T’ preserving the truth value of all statements. 



Sense

The sense S of a construct c in a theory T is the union of the items 
of the same type that entail or are entailed by it

S(c) = {x : x ` c} [ {y : c ` y}

S(c) = A(c) [ J(c)

A(c) is the purport or logical ancestry and J(c) is the import or 
logical progeny of c



If c is any proposition of a theory T, then A(c) and J(c) are sets of 
propositions. We say that the sense of c is the content of the 
proposition c. 

If c is not part of a theory, then the sense is not well defined and it is 
called the intension of c. The intension is the complement of the 
extension. The greater the intensions, the smaller the extension. The 
intension is what a proposition “says”.



Meaning

Meaning is an attribute of constructs in a certain theory.

If c is a construct of a theory T, with reference R(c) and sense 
S(c), the meaning of c, M(c), is the ordered pair: 

M(c) = hR(c), S(c)i

where R : C ! P(⌦) S : C ! P(C)

M : C ! P(⌦)⇥ P(C)



Meaning is a two-dimensional concept . It can be represented 
in the real plane. 

R

S

M

M = hR, Si



Relations between constructs C and all kind of objects ⌦

C

P(c) P(c)⇥ P(⌦) P(⌦)

R
M

S

C ⇢ ⌦



The identity of meaning of two statements, p and q is given by

M(p) = M(q) $ R(p) = R(q) ^ S(p) = S(q)

Using concepts from set theory we can define a calculus of meanings 

Two propositions p and q are said to be synonymous iff they have the 
same meaning : 

         p Syn q iff M(p)=M(q) 



Symbols do not have meaning, they have significance. 
Significance is the composition of designation and meaning: the 
symbols designates a construct, and the construct has 
meaning. If a sign does not designate, it is not a symbol, and we 
call it syncategorematic.

The difference in meaning between two concepts is:

�M (c, c0) = h�R(c, c0), �S(c, c0)i

where �R(c, c
0) = R(c) 4 R(c0)

�S(c, c
0) = S(c) 4 S(c0)

A4B = (A [B)� (A \B)



Summing up: Languages are conceptual systems with a 
vocabulary, formation rules, and a universe of discourse. If the latter 
is lacking, the language is abstract. Otherwise it is interpreted. 
Symbols denote objects and designate concepts. Concepts refer 
to individuals of any kind. Some concepts can be used to represent 
things, properties, and facts. All concepts have a meaning, formed 
by sense and reference. 


