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In this study, we analyse the notion of "differential heterogenesis” proposed
by Deleuze and Guattari on a morphogenetic perspective. We propose a
mathematical framework to envisage the emergence of singular forms from
the assemblages of heterogeneous operators. In opposition to the kind of
differential calculus that is usually adopted in mathematical-physical modelling,
which tends to assume a homogeneous differential equation applied to an entire
homogeneous region, heterogenesis allows differential constraints of qualitatively
different kinds in different points of space and time. These constraints can then
change in time, opening the possibility for new kinds of differential dynamics
and the emergence of distinct entities and forms. Formally, we show that
operators with different phase spaces can be assembled on the basis of a result
of Rotschild and Stein (L. Rothschild, E. M. Stein , 1976). Furthermore,
operators with different dynamics can be assembled by means of a partition of
the unit.

After stating the concept of differential heterogenesis in terms of contempo-
rary mathematics, we show that this construction sheds light on the constitution
of the semiotic function. In fact, both the Merleau-Pontian and the Deleuzian
approaches share a common conceptualisation of the semiotic function and its
emergence in terms of a morphodynamics of heterogeneous assemblages with a
divergent actualisation. This divergent actualisation allows the co-constitution
of various expression and content planes. Finally, we show that the divergent
actualisation can be interpreted as the directions of principal eigenvectors of
the actualized flow.
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1 Introduction

Semiosis is a generative and emergent process as clearly stated by Paolo Fabbri
(Fabbri , 1998), who states that "differently from logic, the point is not to
construct preliminary logical systems and then to see how they work in language,
but to assemble some very simple units and then observe emergent properties”
(ibid., our translation). The aim is to "see how, at a certain point, some
emergent properties organize themselves and acquire meaning, that is exactly
the opposite of old semiotics and old logics” (ibid., our translation).

From the point of view of structural semiotics, signification processes pre-
suppose systems of units with identities that are differential and positional.
Dynamical structuralism developed in the main works of Réné Thom (R. Thom
, 1972) and Jean Petitot (J. Petitot , 2017), who have deeply studied systems
of oppositions engendered by qualitative discontinuities in morphodynamics,
proposing to model several semiotic systems with catastrophe theory.

But the ontogenetical issue has to be faced now on new bases that take into
account the globality of the morphogenetical process, including the emergence of
the semiotic function and of the semiotic spaces in which systems of oppositions
will be installed. Far before stabilization of dynamics in the basins of attraction,
there is a progressive individuation of the space itself in which the landscape of
potentials lives.

Far before that categorisation is performed by sign (D. Piotrowski , 2017), a
multitude of symptomatic elements contribute to constructing a protosemiotic
space already equipped by its semiotic function without the presence of any
stabilization.

This perspective has been recently reconsidered in "Individuation and Mor-
phogenesis” (A. Sarti, F. Montanari, F. Galofaro eds. , 2015) from the point of
view of the concept of individuation introduced by Gilbert Simondon in his the-
sis (G. Simondon , 1964). With the idea of individuation, Simondon interprets
the becoming of forms as a continuous passage from a pre-individual intensive
plane to an emergent plane of extensive forms. He considers this process at
different scales and levels of complexity: physical, biological, psychological and
trans-individual.

Deleuze (G. Deleuze , 1994) clarifies that the individuation process has a
differential origin and that the becoming of forms is defined as the solution
of a differential problem. Following Deleuze, the differential becoming is a
passage from the virtual to the actual, in which the virtual is a distribution
of differential operators and the actual is the solution to the corresponding
differential problem. This distribution of operators is heterogeneous, since
the differential operators are all different one to the other. For this reason,
they are called "singular”, in the sense of unique and specific. This singular



distribution is intensive and cannot be perceived, since it does not belong to
the phenomenal plane. The integration of the differential constraints gives rise
to forms, perceptions and extensive morphologies in the endless becoming of
the differential heterogenesis.

In this study, we propose a mathematical formulation of heterogenetic
becoming. We analyse how progressive polarisation of the heterogenetic flow
allows the emergence of the expression/content stratification.

Rather than a philological analysis of the Deleuzian transcendental empiri-
cism, which we leave to specialists (see, for example, Anne Sauvagnargues (A.
Sauvagnargues , 2008) ), we prefer to draw inspiration from its guiding ideas to
envisage the possibility of constructing a mathematics of heterogeneous becom-
ing. Some recent contributions on the role of mathematics in the philosophy of
Gilles Deleuze have been sources of inspiration and for the development of the
present study, such as (A. Longo , 2016) (I. Krtolica , 2015) (T. May , 2005).

In the first part of the paper, we will outline that, unlike differential processes
in mathematical physics, in which differential operators are invariant in a certain
phase space and they are given as invariant laws, in heterogenesis, the differential
constraints are singular and are composed to build different assemblages that
are always different (agencement). The operation of composition of assemblages
is similar to an action of composition of differentials that are modified, added,
eliminated and in general recombined in new configurations. This action
corresponds to a true plastic assembly of a multiplicity of differentials on the
virtual plane.

Assemblages define time by time their own spaces. In this case, the mor-
phogenetical space is not given a priori as in mathematical physics, but it is a
consequence of assemblage of singularities. Together with a morphogenesis in
the space, we have also a morphogenesis of the space, since assemblages are
continuously evolving.

In the second part of the study, we will introduce the emergence of the
semiotic function as progressive polarization of the heterogenetic flow leading to
the separation of E/C planes, each one containing its own formed substances.

While the dynamics of separation of the two planes are largely unknown
and typical to each semiotic context, we will speculate on the possibility of a
spectral differentiation of the planes, in which the eigenvectors of the assemblage
will indicate the independent directions of subspaces E/C. This construction
allows the emergence of the semiotic function from the dynamic evolution of
the heterogenetic flow without the need of any stabilisation, as opposed to the
classical case of structural morphodynamics.

Before arriving at this conclusion and to prepare the reader for it, we discuss
the main approaches to the construction of the semiotic function that have
been proposed in classic literature (Hjelmslev, Husserl, Peirce, Eco, Fontanille,
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and Merleau-Ponty).

2 Elements of Heterogenesis

In Difference and Repetition (G. Deleuze , 1994) Gilles Deleuze proposes a con-
cept of becoming that is largely based on the Simondonian idea of individuation.
Individuation means passage from a pre-individual field to an individuated one.
Deleuze specifies this passage as from a virtual plane to an actual one or in
terms of a transformation from the virtual plane to its actualization.

Unlike Simondon, Deleuze characterizes this passage in a specific mathe-
matical way. He reconsiders the concepts of differential of Leibniz and defines
the virtual as a multiplicity of differential operators.

This distribution is intensive and not perceivable.

The perceived forms, as well as the mental forms of thinking and more
generally any morphogenetical process, are nothing but the solution of a problem
posed by the multiplicity of differential constraints that constitute the virtual.
In other words, the origin of any morphogenesis is differential.

Even if differential calculus is just a mathematical tool, the differential be-
coming is considered a general dialectic that overcomes mathematics: "il trouve
son sens dans la révélation d’une dialectique qui dépasse la mathématique”(F.
de Saussure , 1959). Problems that are mathematical, physical, biological, soci-
ological, and semiotic find their solutions in different disciplines by actualizing
differentials in a proper manner. In any case, the solutions emerge always by
integration of "un systéme de liaisons entre éléments différentiels, un systeme
de rapports différentiels entre éléments génétiques. Si I'ldée est la différentielle
de la pensée, il y a un calcul différentiel correspondant a chaque Idée, alphabet
de ce que signifie penser” (A. Sarti, F. Montanari, F. Galofaro eds. , 2015).

The classical example of such a differential problem is the construction of a
curve, which is set up by the integration of a family of tangent lines, each one
carrying its proper differential constraint. In the curve integration problem, the
differential constraints are homogeneous, or more precisely, equirregular, but
nothing prevents leaving more freedom to differential operators and considering
heterogeneous constraints.

This case is only sketched in Difference and Repetition, and it is developed
together with Felix Guattari in Thousand Plateaus (G. Deleuze, F. Guattari
, 1987). The concept of heterogeneous assemblage (agencement) of planes is
introduced in Thousand Plateaus at a philosophical level more than at the
mathematical one, but it is clearly the extension of the idea of differential
becoming to a heterogeneous setting.

We freely interpret this heterogeneity at least from two different perspectives.



We find a first level of heterogeneity in the constitutive difference of differential
constraints, which can induce a variety of dynamical behaviour changing point
to point. A second level of heterogeneity is present since each differential
constraint has its own structure of tangent planes constituting the phase space,
which are the "plateaux” that fluxes are allowed to flow on. The continuously
changing geometry of directions of the flows is then a further element of
heterogeneity.

This heterogeneous differential problem is posed in terms of a composition
of the differential constraints to form assemblages. Heterogeneous assemblages
are not built on the basis of a logic compatibility or compliance, but by the
possibility of differential constraints to create new spaces and new dynamics
not given a priori, in such a way that phase spaces as well as dynamics are
invented by the intrinsic construction of the singular composition.

How this heterogeneous composition is possible is one of the mathematical
problems we examine in this study. How the conjunction of heterogeneous
differentials is able to give rise to an agencement is a difficult mathematical
problem that we will consider in the next section, starting from the work of
Rothschild and Stein (L. Rothschild, E. M. Stein , 1976).

Just to envisage what a similar approach can carry on, let us consider the
organization of brain dynamics. The brain is made up of neural populations with
heterogeneous dynamics that are mathematically described by heterogeneous
operators. At the same time, populations act on a set of neurochemicals such
as neurotransmitters, messengers and neuromodulators that give rise to a
heterogeneity of formed substances.

Again, neural connectivity that defines the structure of tangent planes
of dynamics is different population by population. These populations are
concatenated together in the form of agencement, at which point they must
be considered a material implementation of heterogenesis. Finally, neural
connectivity is plastically modified by learning processes that implement a true
plasticity of the virtual, which corresponds to a continuous reorganization of
the differential rules underlying dynamics.

Brain heterogenesis therefore constitutes the material differential layer of
every phenomenology of perception and imagination, the forms of which are
deployed as a solution to the differential problem (notice that Deleuze and
Guattari analyse this topic in their last work (G. Deleuze, F. Guattari , 1994)).

We are quite far from the usual differential calculus of mathematical physics
in which the distributions of operators are spatially and temporally homoge-
neous. In heterogenesis, there is a spatially and temporally varying definition
of differential constraints. Mathematical physics is a form of symmetrization of
heterogenesis in the sense that any heterogeneous set is reduced to a unique
operator that holds in every spatio-temporal point. Heterogenesis can be re-



garded as a Hyperphysics that takes place as a variety of dynamics flowing on
a multiplicity of tangent planes that change from point to point.

This character of "homogeneisation” of mathematical physics is at the basis
of its fundamental a priori, presupposing that spaces are given as an a priori
with respect to differential constraints. This a priori is completely reversed in
the composition of heterogenetic assemblages, in which operators are primary
and define dimensions and qualities of the space: a new differential singularity
that is composed with an assemblage that redefines completely the spaces of
the entire assemblage.

In mathematical physics, operatorial homogeneity and the fixity of the
differential constraints determine the universality of laws and the nomological
character of differential models.

Heterogenetic composition is poles apart from universal laws and lays the
conditions for an immanent morphogenesis that is created time by time by the
assembly of singular concatenations.

Notice that if the assemblage of operators is considered in turn a new
differential operator, heterogenesis can be viewed as a morphogenesis of the
assemblage operator. The heterogenetical becoming is then considered a
concurrent morphogenesis of operators, of its spaces and of forms in spaces, a
concept that is unprecedented in physical and structural dynamics.

To allow the construction of assemblages, two temporal scales or axes are
present. The first is the axis of the actualisation of differential constraints. It
is the axis of Kronos, which is common to mathematical physics. The second is
the axis that Deleuze calls Aion, on which it takes the place the recombination
of differential constraints in new assemblages. On this axis, we have a true
plasticity of the virtual, meaning the possibility to recombine genetic elements
to create singular dynamics. Any specific recombination has to be thought
of as an explorative action, closer to a Dada performance rather than to a
finalised process. It is not subjected to any mathematization. The composition
of a singular assemblage is then an invention, the creation of new dynamics
instant by instant. The inventive character of the assemblage is due to the
fact that the space created by the assemblage is much more than the union of
identitary spaces of single operators. As we will clarify in the mathematical
presentation, this is because second order differences (differences of differences)
increase the dimension of the tangent space and open to new planes, which was
inconceivable before.

This feature well interprets the Deleuzian idea that rather than to search the
common in the difference (in a process of homogeneisation of existing spaces),
it is to think in a differential way about the difference. Precisely because of
these differences of differences (that occur through the mathematical operation
of commutation, as we will see in the next chapter), new spaces arise with all

6



their possible dynamics.

What is the meaning of reconsidering heterogenesis from the mathematical
point of view? The first motivation relies on the fact that the very origin of
Deleuzian heterogenesis has an operational nature, since Deleuze takes the
Leibnizian differential calculus as a model and more generally the operational
disposition of baroque culture. Differential calculus is at the basis of the idea of
becoming in Difference and Repetition. Becoming assumes from the beginning
a problematic dimension, in the strict mathematical sense of posing and solving
a problem.

Deleuze explicitly explains the role of mathematics in its constructivist
empiricism: " how can something be given to a subject, and how can
the subject give something to itself? Here, the critical requirement is that
of a constructivist logic which finds its model in mathematics. The critique
is empirical when, having situated ourselves in a purely immanent point of
view, which makes possible a description whose rule is found in determinable
hypotheses and whose model is found in physics, we ask: how is the subject
constituted in the given? The construction of the given makes room for the
constitution of the subject. The given is no longer given to a subject; rather,
the subject constitutes itself in the given” (G. Deleuze , 2001).

Becoming is viewed as the creative principle arising from the position of
a problem in terms of a constellation of differential operators heterogeneous
among themselves. This phase of plastic composition of differentials puts in
place the problematic and intensive dimension of becoming, which can be
regarded as a form of plasticity of the virtual. Mathematics can then be used as
a language to evoke the dynamical becoming of a complex materiality endowed
by its substantial consistency as a vital, singular, semiogenetic flow. For more
about this idea of vital materialism, see also Rosi Braidotti (R. Braidotti ,
2002) and Jane Bennet (J. Bennett , 2010).

Besides this intrinsic motivation, there is also a historical contingent fac-
tor that pushes us to elaborate mathematically heterogenesis. As in Albert
Lautman’s epistemic view, mathematics is considered a language that is always
relative to specific and situated problematic circumstances, in which an impor-
tant part of mathematical invention consists of the formulation of problems.
The history of mathematics is considered a history of problems, more than an
automatic progress independent from the cultural and historical context, as
in the axiomatic perspective. The work of mathematicians is to envision the
entire problematic dimension in an original way.

We are thus interested in the question of heterogenesis more to problematize
than to offer solutions. In particular, we are interested in problematizing the
question of contemporary models in life sciences and human sciences. Models
in life sciences and human sciences, from the cognitive to the social point of
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view, from the aesthetic to the semiotic aspect, come from a culture of physical
science that considers an invariant and homogeneous distribution of operators.

This nomological use of operators is at the base of contemporary modelling
culture: the Navier-Stokes equation for viscous fluids is the same in all points of
space and time. Analogously, Alan Turing’s (A. Turing , 1952-1992) equation
of morphogenesis, deeply studied also by Réné Thom, presents spatial and
temporal symmetries.

Within the realm of life sciences, a deep problematization of invariances and
symmetries and the necessity of evolving phase spaces has been proposed by
Giuseppe Longo (F. Bailly, G. Longo , 2008) (G. Longo, M. Montevil , 2014).

In the same way, models of mathematical and computational economics are
based on the interaction of individuals endowed by the same space of rationality.
These approaches are founded more or less explicitly on the paradigm of
methodological individualism (A. Laurent , 1994) (J. Petitot , 2015), in which
every process of individuation is reduced to a functional interaction between
already individuated homogeneous units.

If homogeneous constraints well describe a form of swarm intelligence
or crowd behaviour, it reduces dynamics to automatisms by excluding any
imaginative and creative aspect. We aim to problematize the procedure of
homogenization dominant in life and social science and to outline the dynamical
heterogeneity of life and its affective, semiotic, social, and historical aspects.

The purpose is to free up the dynamic becoming from any form of unitary
and totalizing symmetry and to develop forms, action, and thought by means
of dispositives of proliferation, juxtaposition, and disjunction.

3 Heterogenesis as a mathematical differential
problem

In classical mathematical setting (D. Gilbarg, N. S. Trudinger , 1998) (A.
Friedman, , 1964) and particularly in mathematical physics, a differential
problem is assigned by defining an operator on a domain 2 and suitable initial
and boundary conditions.

The space is then considered uniform, and differential operators are rep-
resented in terms of a gradient V, which is the list of all partial derivatives
(01, ,0,), and their iteration of any order V*. The expression of the operator
A is the same at every point of the domain €): precisely

A(u)(p) = A(p, u(p), Vu(p), V2u(p), - -- ,Vku(p)), at every point p in €2

To ensure the development of the theory, it is generally required that the
operators satisfy suitable conditions uniformly on the whole set (indeed, the
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operators are classified as uniformly elliptic, uniformly parabolic, and uniformly
hyperbolic). If the condition of uniformity is removed, the operators are called
degenerate, and classical theory can no longer provide existence or regularity
results.

A different point of view has been recently considered by Hérmander in (L.
Hormander , 1967) and Rothshild and Stein in (L. Rothschild, E. M. Stein ,
1976). They introduced a class of operators that are degenerate, since they are
defined on a differential structure that can have different behaviour from one
point to an other. In particular, while inverting one such operators, Rothshild
and Stein defined a family of approximate operators and proved that their
hull univocally defines a new operator A. In their work, all the approximating
operators have the same formal expression even if the differential structure
can change from one point to the other. A large literature has been originated
by their work. See for example (G. Citti , 1996), (G. Citti, E. Lanconelli, A.
Montanari , 2002), (G. Citti, M, Manfredini , 2005), and the review paper (L.
Capogna, G. Citti , 2016).

Here we introduce a multiplicity of operators (A,,)i—12,... that are different
from a point to the other by removing the assumption that all the operators
have the same formal expression. We also weaken some requirements of the
differential structure. This multiplicity of differential operators mathematically
expresses the notion of heterogeneity of the ”virtual plane', introduced by
Deleuze-Guattari (section 3.1). Then we formalize the passage from this virtual
plane to the actual one in three steps. We first show that the differential
operators induce a space not given a priori via a process called lifting (section
3.2). Then we will formalize a mathematical assemblage operator that is a
formal re-interpretation of the Deleuzian concept of agencement (section 3.3).

Finally, the actualization of the process is accomplished as the solution of
an equation associated to the assemblage operator, which is a flow, with an
heterogeneous dynamic (section 3.4). In Section 3.5, we will show that the
heterogenetic flow can be represented in a low dimensional system of reference
created by himself, the so-called embedding. The axes of this reference system
constitute the directions of cohesion in which the flow can be polarized.

3.1 Properties of each operator of the multiplicity

Let us describe a general operator A, in the considered multiplicity of hetero-
geneous operators.

Here we consider two levels of heterogeneity. The first is that the heteroge-
neous operators are locally defined. Each will act only on functions u defined in
a neighbourhood of a point py that will be denoted B,,,. The formal definition
of the operator will not be the same at every point, but will explicitly depend



on the point py and will be denoted A, (see fig. 1).

The second level of heterogeneity is the fact that we will replace partial
derivatives and their gradient V with local and directional derivatives V,, to
allow a more general differential constraint. As a consequence the expression
of a local operator becomes:

Apy (u)(p) = Apy (p, u(p), Vipouu(p), Vi u(p), - -, Vi u(p)),

where the operator acts on functions u defined in the neighbourhood B, of
the point py.

Directions of the propagation induced by the operator A, strongly depend
on V,, (J.-M. Bony , 1969), since the higher order derivatives are obtained by
applying in sequence first order derivatives. We assume that the set of allowed
directions of propagation can change from on point to another, even within a
neighbourhood of a fixed point py. Precisely at every point pg, the operator will
induce propagation along the directions of a family of vector fields that will be
denoted (71, V2py, - - - ), since they change from one point to the other. The
associated directional derivatives that allow propagation in these directions
will be denoted (Oy, py, Ovypos - - - ) and the complete list of these directional
derivatives defines a non-standard gradient, V,, = (0w, poOvapos = - * )-

At every point, we define an admissible tangent space T, (p) generated
by the derivative (0, py, Ovypos - - - ) at any point p of the neighbourhood of py,
which hence will have dimension and structure that are different from one point
to the other.

A possible example of such heterogeneity is the organization of brain dy-
namics. This is made up of neural populations that are mutually heterogeneous
and can be mathematically described by heterogeneous operators. Neural
connectivity that defines the structure of tangent planes of dynamics is different
population by population. (This situation is depicted in fig 1, in which a
single neighbourhood B,, is represented and tangent spaces T, (p) of different
dimension are represented in different points p.)

3.2 Geometric heterogeneity and lifting
3.2.1 Classical definitions of lifting

In classical mechanics, a lifting process defines the phase space associating to
each point, its co-tangent space. For example, to every point of a trajectory
in a 3D space, it is possible to associate a vector, called momentum, that
corresponds to the velocity of the point. The resulting structure, the elements
of which are the couples of position and momentum, has dimension 6 at every
point. Two points with the same position but different velocities are different
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coincides in world space, but are different in the phase space, allowing a better
understanding their motion.

Other examples of lifting have been proposed by Hoffmann (W.C. Hoffman
, 1989), Petitot (J. Petitot, Y. Tondut , 1999), Citti-Sarti (G. Citti, A. Sarti,
2006), Sarti-Citti-Petitot (A. Sarti, G. Citti, J. Petitot , 2008), and Duits (R.
Duits, E.M. Franken , 2010) to study connectivity of a neural population. Cells
in visual areas are characterized by their ability to select differential features,
such as direction of boundaries, curvature, and colour, of the visual stimulus.
Within a single population, behaviour is homogeneous, and each cell is able to
select different instances of the same feature. Over every point p of the visual
plane, a whole fibre of cells is present that is sensible of different values ¢ of the
specified feature, and the lifting associates to every point p a couple p = (p, q)
of position and feature (see fig. 1).

Figure 1: Left: the tangent plane has the same dimension at every point
p. Right: the lifting in a higher dimensional space of position and feature
(orientation in this case).

3.2.2 Lifting of heterogeneous vector fields

We can now consider an operator A, with an heterogeneous vector field
structure. Then we operate a feature selection that will lift the heterogeneous
structure to a locally homogeneous space in which composition of differential
operators is possible.

Figure 2: Visualization of the tangent planes T,,(p). at all points p in a
neighbourhood of the point py: they differ from one point to another.
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As Bony (J.-M. Bony , 1969) proved, the flow associated to the operator A,
will propagate not only along the directions of admissible vector fields 0, ,,,
but also along the direction of new vector fields, called commutators, that can
be formally expressed as differences of second order derivatives.

Indeed, if 0, ,, and 0, p, are directional derivation operators, also 0y, p,Ovy.po—
».p00v, 18 & directional derivative, called commutator and denoted [0y, 1y, Ovy.po)-

The algebra L,,(p) contains all the admissible directional derivatives 0; ,,
and their commutators and will allow a complete description of the direction
of propagation.

Hence, the algebra contains the tangent space at every point, but the two
sets (vector fields and algebra) can be different. The properties of the algebra
can be used to lift to a higher dimensional space, in which tangent space has
the same dimension at every point.

\\l

Oy

AR
1,
TANAN

Figure 3: Visualization of the lifting: the heterogeneous tangent spaces 1), (p)
defined by the multiplicity of operators are lifted to tangent planes Tpo (p)
which have all the same dimension, in a higher dimensional structure. The 2D
projections of the lifted tangent planes 7. » (p) provide the heterogeneous ones

T, (p).

To achieve this differential property, a delicate construction is applied by
adding new variables. It is not sufficient to perform a Cartesian product, but
some identifications and quotients on the spaces ar needed.

Each point p of B, is lifted to a point p = (p,q), and the domain B, is
lifted to a higher dimensional domain Bf,o = (Byp,, Fp,) in which tangent space
and its algebra have the same dimension.

The gradient in the lifted space will be denoted @I;O, and the operators A,,
at every point will be lifted to operators Aﬁo. Fig. 3 visualizes the lifted space
and the new family of tangent spaces 7, 5, at every point. The lifted space is
homogeneous, with tangent planes of the same dimension at every point.

In this process, operators are primary and define dimensions and qualities
of the space. This leads to the definition of the domain of the solution starting
from the multiplicity of the differential operators. In this sense, the space is not
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give a priori, but it is induced by the differential relation between the operators
of the multiplicity.

We can also assume that gradients V,,,, which describe the direction of
propagation, are not a priori fixed. They depend on the dynamic evolution of
the solution w. This implies that the vector fields are constraining the solution
and at the same time depend on the solution. The structure of tangent planes
will be different if the solution has different values. Equations of this type can
present shocks and crack formation. A crack and a fracture of an object is a
sudden episode, non-reproducible in the same way.

3.3 The assemblage operator

In the previous section, we have defined a multiplicity of operators A,,, and
shown how to lift heterogeneous vector fields. Now we will show how this
can be used as the first step of the assemblage. We will see how to construct
an assemblage of this multiplicity performed by the operator A, such that
Au(p;) = Ap,u(p;) for every point p; of the set P.

This is done in two steps. First, we apply the lifting to the union of all
considered operators of the multiplicity. Then we construct the assemblage
operator in the lifted space.

3.3.1 Lifting a multiplicity of patches

The differential operators and the lifted structure are well defined only in a
small neighbourhood of each point py. They are not globally defined.

If we assign two points, pg and p;, they can be connected only if the
associated neighbourhoods B, and B, have a non-vanishing intersection.

Figure 4: Intersection of homogeneous regions are necessarily heterogeneous.

Even if we assume that within each patch the vector field is homogeneous,
in the intersection of patches, the vector fields are necessary heterogeneous,
since we can collect all the directional derivatives of the two different gradients
in a new gradient V,, ,, = (V,,, V,,) defined in the intersection B,, N B,, of
the two patches (see fig. 4).
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Hence, we have here to apply both the homogeneous and heterogeneous
lifting defined in the previous section. The domains will be lifted to new
domains B,, = (B,,, F),), vector fields will be lifted to vector fields V,, that
coincide in the intersection of patches with the lifting of the operator V,, .
and the operators will be lifted to new operators A,,.

The heterogeneous assemblages are not unique and are defined only on the
basis on the possibility of differential constraints to create new spaces and new
operators. Indeed, we could either first intersect the operators (as in fig. 4)
and then perform the lifting, or, alternatively, lift the two neighbourhoods
separately to intersect the patches and lift again (see fig. 5).
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Figure 5: Lifting of the assemblage. Top: Lifting of the operator A,,. Middle:
Lifting of the operator A, . Bottom: Lifting of the assemblage &A,, ,,. Notice
that the lifting of the assemblage is performed by the generators induced by
A,,, the generators induced by A,, and their commutators (in green). Then the
lifting of the assemblage is more than the union of the separated liftings, due
to the presence of new commutators (differences of differences in the language
of Gilles Deleuze). This assembly of planes indicates the possible directions of
flows.

The lifting @po,pl contains commutators that did not exist in each of the
lifted operators separately, and the interaction is much more than the simple
union of the collected vector fields. Commutators interpret in a formal way the
differences of differences, which are so important in the Deleuzian construction
of assemblages.
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3.3.2 Partition of the unit and assemblage

The two operators flpo, and flpl are defined on different neighbourhoods, which
makes it difficult to define a deformation of one operator on the other to
formalize the notion of assemblage. However, we can extend both of them to
the whole space assigning value 0 outside its domain B,, = (B,,, F,,,. This can
be made by multiplying each of them by a function ¢; that has value 1 around
the point p; and 0 outside the set Bpi. If we also normalize the two functions in
such a way that their sum is identically 1, the couple (¢1, ¢) is called partition
of unit.

Thanks to this extension, the two operators act on the same set of functions,
allowing heterogeneous assemblage, which is a deformation of an operator in
the other. This process of assemblage can be formally expressed as a linear
combination of the two lifted operators:

&APOJH - quAPo + 92511211)1

Since ¢q takes value 1 around the point pg and 0 far from it, the assemblage
coincides with flpo in a neighbourhood of the point py. Analogously, since
¢, takes value 1 on at the point p;, the assemblage coincides with flpl in
a neighbourhood of the point p;. The resulting operator is then a smooth
transformation of flpo into flpl. Note that this is just one of the many possible
recombinations of operators.

The operator can at this point be re-projected to an operator &A,, ,, on
the substrate space.

More generally, we can define an assemblage between two or more hetero-
geneous patches, if there exist k + 1 points denoted py, ..., pr such that the
neighbourhood of each one intersects the following one. In each intersection.
the previous process is applied, and a common assemblage is defined.

An inverse of the assemblage operator is the disjunction operator: (&)'A,
that is able to generate two distinct operators A,, A,, starting from an integrate
assemblage A. This operator is not unique, since the distinct operators can be
generated in different ways.

3.4 The heterogenetic flow

The differential becoming of forms in space and time is the solution u of the
equation associated to the assemblage operator A:

o = &Au.

The solution u will take values in a space H, which will take into account
material attributes, and it is allowed to change with rules similar to the ones
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described for the domain. We will also assume that A(u) takes values in the
same set H.

The space domain (B, F') of the solution is given a posteriori with respect
to the definition of operators. If the concatenation changes, the space changes
accordingly, giving rise to a morphogenesis of spaces.

The flux has values in a space H, so that in the space domain, we find
formed substances with a density that changes from point to point. This
heterogenetic flow appears to be a cloud of formed substances continuously
changing in form, density, composition, and velocity.

3.5 Harmonic embedding and polarisation of the flow

The flow itself can generate an intrinsic reference frame without the need of any
external decoding. The frame can be determined as the principal or statistically
independent components of the flow.

The vectors of the reference frame will form a harmonic embedding of the
process itself. If we define with &A(u) the concatenation of singular differential
operators, the embedding of the heterogeneous process will be defined by all
the solutions of the spectral problem:

where u; are the modes of vibration proper to concatenation, also known as
eigenvectors. It is therefore, within the heterogeneous process itself, the choice
of the reference system in which to represent its evolution that are produced as
vibrations of the process.

The instantaneous projection of the flow into its harmonic embedding is a
point and its evolution is a trajectory in space that are produced as vibrations
of the process.

In his book on Francis Bacon (G. Deleuze , 2003), Deleuze writes that sen-
sibility is vibration and sensation stems from the reception of these vibrations:

"Sensation is vibration. We know that the egg reveals just this state of
the body ’before’ organic representation: axes and vectors,, gradients, zones,
cinematic movements and dynamic tendencies, in relation to which forms are
contingent and accessory”.

Furthermore:

"This is why we treat the Body without organ (the heterogenetic flux) as
the full egg before the extension of the organism and the organisation of the
organs, before the formation of the strata”. ¢ Commenting on this passage,
Franco Berardi (F. Berardi , 2015) writes:

17



"Like a thin film recording and decifering non-verbal impressions, sensibility
allows human beings to join together ... and regress to a non-specified and
non-codified state of bodies without organs that pulsate in unison”. "Sensibility
is the faculty to decoding intensity, which by definition means to escape the
extensive dimension of verbal language. Sensibility is the ability to understand
the unspoken”.

Interpreting literally the idea of flow vibration Deleuze suggests, sensible
perception will be therefore the projection of the heterogenetic flow on the
mode of vibrations of the flow itself, i.e., on its harmonic embedding. Harmonic
embedding is the intrinsically decoding intensities of the flow without external
decoding structures. This process does not correspond to a categorisation
but to a detection of the main orientations of the flow even in absence of any
stabilisation in fixed forms.

A. Sarti, G. Citti (2015) have shown that such a harmonic approach can
individuate perceptual forms from visual stimuli. Extending this approach, in
A. Sarti, G. Citti, D. Piotrowski, in preparation , visual plastic formants have
been individuated, showing that the principal axes determine the reference
system of the space in which visual semiotic will develop later.

Hence, heterogeneous flow eigenvectors have a dual status. They are intrinsic
reference flow axes and are continuously varying forms, pre-patterning of a
possible successive stratification.

We will analyse in the next chapter how the heterogenetic flow and its
polarization along principal eigenvectors will give rise to a multiple stratification
of expression/content layers.

4 Genesis of the semiotic function

We will show in this chapter how heterogentic flow and its polarization in
principal axis are at the base of the constitution of the semiotic function. These
axis of cohesion will construct the expression/content planes in the sense of a
generalized semiotics, not necessarily related to semio-linguistic contexts. To
this end, we will introduce the concept of semiotic function (section 4.1), and we
will analyse how it has been studied with different approaches. We will outline
the limits of such approaches to clarify the important role of heterogenesis in
the constitution of the semiotic function.
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4.1 The semiotic function: the classical approaches

The semiotic function, commonly defined after Hjelmslev ! as a relation of
interdependence between the planes of expression and content, and constituting
the essence of semiolinguistic phenomena, remains a blind point in this field.

Even if some of the operative modalities of the semiotic function have been
clearly recognized (for instance, the commutation operation or its role in the
infinite dynamical semiosis—see below), its complete and deep comprehension
has not yet been achieved. In fact, even when it is explicitly taken into account
in a theoretical framework, the semiotic function is often reduced to operational
schemas that imply it without determining it. In this way, its essential parts
are relegated in a background that is not completely theorized, and finally, it
is excluded from the scope of an explicit semiolinguistic knowledge. 2

To illustrate such difficulties to the very theorization of the semiotic function
and to propose a possible way to overcome them, we will quickly examine some
theoretical apparatus that are historically important or currently prevalent.

The clearest illustration of the difficulties that prevent clear conceptualiza-
tion of the semiotic function is provided by Benveniste, who faces the question
of what it basically consists of only with metaphors: “there is such a close
symbiosis between them [the concept and the sound image| that the concept
[...] is like the soul of the sound image” (E. Benveniste , 1971, p. 45) or
“The signifier and the signified [...] together make up the ensemble as the
embodier and the embodiment [...]. This consubstantiality of the signifier and
the signified [etc.]” (ibid. p. 45). Elsewhere, always referring to the relationship
between expression and content, we find “fusion”, “reciprocal assimilation”,
and “incorporation”, sometimes reinforced by epithets of reciprocity (mutual,
coextensive).

L4the [semiotic] function is in itself a solidarity. Expression and content are solidary—they
necessarily presuppose each other”. (L. Hjelmslev , 1969, p. 48)

2Commonly, semiolinguistic theories only record and exploit the correlations between
forms and meanings, thus without approaching their internal principles. The undivided
unit of the sign is thus generally related to a coupling, either logic or dynamics, of one
signifier and one signified that are constituted independently one from the other. Thus, for
instance, in construction grammars (W. Croft, D. A. and Cruse , 2004) (further to cognitive
grammars of Langacker (R. W. Langacker , 2008)), the integrated unit of the word form and
of its meaning results from an associating and storage process ("entrenchment") of a routine
of co-actualization (of form and meaning) based on the reiteration of co-occurrences, and
not from an “interpenetration” (of form and meaning). Word form and meaning are thus
elaborated beforehand and independently one from the other.
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4.1.1 Saussure

Saussure’s approach is more instructive: if at the beginning of the Course he
suggests a kind of merging (blending) of the signifier and the signified, he will
quickly abandon this conception in favour of a functional architecture in which
the unity of the signifier and the signified is partially rebuilt.

For him, indeed, "to consider a term simply as the union of a certain sound
with a certain concept is grossly misleading” (F. de Saussure , 1959, p. 113).

And if “Neither are thoughts given material form nor are sounds transformed
into mental entities” (ibid. p. 112), it is because the sign is nothing but an “edge
effect”. As shown in the famous schema (ibid. p. 112), the sign is the functional
consequence of a superior systemic reason (the language) that creates dual
units by correlating relations of reciprocal delimitation established respectively
in the substances of expression and of content. We know that to overcome the
conception of sign as a fusion of sound and of meaning, Saussure has developed
a theory of value, but we know it also is without convincing results. In the
end, the originary awareness of the unity of content and expression, which is
at the foundation of semiolinguistic intuition, will have been dissolved in a
theoretical device accounting for the systemic organization of a system of signs.
This unity of content and expression, which is a phenomenological feature and
is essential to the recognition of the semiolinguistic fact, is then relegated in
the background.

4.1.2 Hjelmslev

In Hjelmslev’s glossematic theory, the process is quite similar but with the merit
of clarity. In fact, if the undivided unity of expression and content is again
placed in a theoretical background, the process is now explicitly theorized: in
the glossematic apparatus, the set of relationships on which the semiolinguistic
objectivity is built is located at an analysis level that is hierarchically below the
level of the connection between the planes of expression and content. In this way,
the semiotic function is located outside the scope of linguistic knowledge and
appears to be indeterminable. Correlatively, the relations between expression
and content units (for instance, between signifier and signified) are rebuilt on
the ground of the commutation’s relationship, which is precisely defined as a
“conjunction” between “disjunctions” recorded in each plane. One observes
that once again, the primacy given to functional architecture is done at the
expense of the semiotic function, yet recognized by Hjelmslev as the condition
of any genuine semiotic phenomenon. 3

3¢ An expression is expression only by virtue of being an expression of a content, and a
content is content only by virtue of being a content of an expression” (L. Hjelmslev , 1969, p.

20



4.1.3 Husserl

It is the same for the Husserlian phenomenological analysis: the problem of the
undivided unity of the sign does not find an internal answer, and it is in fine
through a superstructure of awareness attentional field that the signifier and
the signified recover a certain unit. Let us recall indeed that if, as is asserted
in the first Logical Investigation, “[...] the essence of an expression lies solely
in its meaning” (E. Husserl , 1995, p. 199), the phenomenological analysis is
unable to recognize, inside the “sign-phenomenon”, the presence, nevertheless
indubitable, of a simply sensorial component, jointly given to an intentional
aim of meaning (the signified). *.

To overcome this difficulty, which consists of keeping and combining two
intentional aims (one related to perception and the other one to meaning), that
belong to distinct levels of awareness, Husserl takes advantage of the external
structure of an attentional field in which the two aims are located at different
but interdependent levels. °

But if in doing so, the phenomenological description of signifier and signified
is partly achieved, the unity of the semiotic function is lost, simply because
the two aims are pursued independently, thus contravening the type of unit
enacted by the semiotic function.

4.2 The semiotic function: from Peirce to Merleau-Ponty

These three approaches have been used jointly to recognize at their starting
point the essential character of the semiotic function. But over their develop-
ments, which aim at the functional determination of the units’ signs, in their
composition and their connections to the other units, the primary fact that
semiotic function reports is misplaced or exceeded. When clarifying the func-
tional regulations and the relational modalities that determine the phenomena
of semiotics in their empirical objectivity, the first condition of any semioticity,
the essence of the semiotic fact, to resume Husserl, is placed in the background
as an implicit foundation. It is undoubtedly unknowable, but always contiguous
to the determinations that the theoretical devices deliver. We then understand

48)

44[The] consciousness of the word’s sound is manifestly not the consciousness of the word.
[Nevertheless] In the apprehension of the word, the first is contained; the sensible sound of
the word indeed appears; but only as a founding basis.” (E. Husserl , 1995, Appendice II, p.
175, our translation)

5In the §4a, called “les fonctions de l’attention: le remarquer primaire et le viser théma-
tique”, (E. Husserl , 1995, p. 45) we can read: “The function of the consciousness of the
word’s sound is manifestly not to retain in the primary mode of noticing which is accomplished
within it, but to drive it towards a consciousness of meaning [i.e. thematic aim]”
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why many semiolinguistic approaches have been developed by treating the
semiotic function on an oblique or side mode. Such is particularly the case of
the Peircean semiotic, which we will examine schematically.

4.2.1 Peirce

As is well-known, the core of the Peircean apparatus articulates three terms,
of which the last (the Object) is split, namely (i) the sign (or representamen),
(ii) the interpretant (which is also a sign), and (iii) the Object, in which one
will distinguish two aspects: (iii-a) one pertaining to the real world and called
the dynamic (or dynamoid) object, and the second (iii-b) pertaining to the
semiotic system: the immediate object. ©

It is well known that the sign, taken as representamen, refers to the object it
represents through the mediation of other signs that act as interpretants, which
are then provoked by the representamen. In such a way, “[the interpretant is]
a sign which returns a representamen to its object” (G. Deledalle , 1979, p.
21-22, our translation). In this sense, “[the interpretant| operates the mediation
between the representamen (first) and the object (second)” (N. Everaert , 1990,
p. 40, our translation).

The interpretant is thus the active principle of the semiosis in that it
establishes the link between the representamen and what the representamen
refers to. We know that this functional configuration opens an unlimited
semiosis process: the interpretant, as a sign, calls to others interpretants, and
so on, endlessly.

We now examine the relationship between signifier and signified in this
theoretical device. In the Peircean apparatus, the role of signifier is clearly
taken by the representamen, which is “the sign as it is presented and that the
interpretant will refer to the object it represents” (G. Deledalle , 1979, p. 23,
our translation).

Concerning the role of the signified, the case is more complex because the
Peircean device is dynamic, and the content assigned to a sign is the asymptotic
limit of an endless semiosis process. Depending on whether one is interested in
a state of the signified corresponding to a given stage of the semiosis process
or corresponding to the limit of the infinite semiosis, the role of the signified
will be carried respectively by the interpretant or by the immediate object:
“It seems natural to use the word meaning [signified] to denote the intended
interpretant of a symbol” (C. S. Peirce , 1931-1935, p. 31-35), and elsewhere,
“the complete immediate object is identified with the signified” (U. Eco , 1980,
p. 108, our translation).

6«Tt is usual and proper to distinguish two Objects of a Sign, the Mediate without, and
the Immediate within the Sign” (C. S. Peirce , 1931-1935, p. 406).
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Whatever the option is, the one reporting the signified to the interpretants
or to the dynamic object (i.e., the object that a series of interpretants gradually
circumscribed), the semiotic principle is carried by the representamen because
it, in its quality of sign, opens to other signs, or, according to the canonical
definition of the sign, “determines” interpretants that contribute to configuring
an immediate object.

In this context, the semiotic function is moved on a phenomenological
plane: the representamen essentially implies an opening towards another than
itself, sign or immediate object, and this characteristic is expressed in the very
moment of its donation as a sign because it configures its appearing. This is
why we must recognize with Eco that "the term 'meaning’ seems at once a
semantic category and a category of the phenomenology of perception” : it
is only because I know that smoke means fire "[that I] am able to render the
sensory datum meaningful, by seeing it as that smoke which can reveal fire" (U.
Eco , 1984, p. 33).

To conclude temporarily: we see that, similarly to the theoretical frameworks
previously discussed, the Peircean conception on the one hand accounts for the
(dynamical) organisation of meaning and signs and on the other hand sets the
semiotic function on a phenomenological plan, which escapes the determinations
of the theoretical framework. But it will be useful not to stop the discussion on
the Peircean device here and to extend it by examining the interpretation that,
in the light of the Peircean design, Eco proposes of the Hjelmslevian apparatus.

4.2.2 Eco/Hjelmslev

This time, the question is no more about signs, but about the triad form,
substance and matter (or purport). What is at stake here is the constitution
of substances and, in the end, the possibility of understanding the internal
principle of the semiotic function.

Let us first recall the three notions in the Hjelmslevian apparatus. The
form is an ideal structure, specifically an abstract network of dependencies.
When this form becomes incarnated and manifested, it is precisely denoted
by the concept of substance. The third term, the purport, is related to the
amorphous manifold that is modelled by the form when it is projected on it to
produce the substance.

In glossematic theory, the purport is defined as an amorphous aggregate of
independent and unitary atoms. In defining purport in such a way, Hjelmslev
locates it at the boundaries of what can be known. On the one hand, as
Hjelmslev outlines 7 , knowledge concerns only “cohesive” relationships that
do not belong to purport’s units. On the other hand, the purport can be

"'for the aim of science is always to register cohesions, and if an object only presents the
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conceptualized since, because it is apt to receive forms, it must hold the
qualities by which such an instantiation is possible. Thus, even if it is free
of form, the purport is minimally formed (as a set of univocal and mutually
untied atoms) to constitute the homogeneous soil for possible actualization of
forms.

What Eco reconsiders is the principle of two distinct purports, the one of
expression and the other of content, that would be respectively the receptacles
of the expression and content forms to produce the corresponding substances
of expression and content. From Eco’s point of view, what Hjelmslev calls
purport corresponds to the Peircean dynamical object, simply because, like
the dynamical object, the purport in the Hjelmslevian conception escapes all
knowledge and constitutes a field to be “semiotized”. Indeed, Peirce defines
reality as “[...] the limit of what can be known, what would be known by
an infinite semiotic practice” (N. Everaert , 1990, p. 45) and considers the
dynamical object as “[...] what the sign refers to in its existential singularity”
(G. Deledalle , 1979, p. 66).

The Hjelmslevian purport is similarly a manifold of singularities without
any form or cohesion, and then it is located outside the field of any knowledge.
Conceived in this way, the purports of expression and content cannot be
distinguished one from another, since they are defined in the same way: they
are amorphous aggregates, as untied punctual diversities, and do not hold any
organizational characteristics that discriminate them.

Starting from there, we will follow Eco’s thesis that “represents the con-
tinuum of the expression and the continuum of the contents as a same entity”
(U. Eco , 1988, p. 80, our translation) : “The matter, the continuum about
which and through which signs speak, is always the same. It is the Dynamic
Object that Peirce talked about [...]” (U. Eco , 1988, p. 44). Consequently,
“the continuum which one forms to express itself is the same one than that
which one expresses” (U. Eco , 1988, p. 80). So be it.

At this point, we note that this theoretical adjustment, introducing the
assimilation of the purport of expression and contents, is insufficient to enlighten
the semiotic function, since this function is committed between the planes of
expression and of contents through their articulations of substance/forms,
and does not imply in any way, other than in an atheoric background (see
above), the presence of the purport. Furthermore, this is clearly represented in
Eco’s diagrams: it is within the interior disc, subdivided into two half discs,
one for expression, the other for contents, that are constituted the units of
form and substance, respectively, of expression and contents, and that their

possibility of registering constellations or absences of function, exact treatment is no longer
possible” (L. Hjelmslev , 1969, p. 83).
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connection (the semiotic function) is performed. The part between the exterior
and interior circles, which thus represents the common purport, is not implied
in the elaboration of the links between units of the expression and contents
planes, at least directly and formally. And it is on this latter point that the
theoretical reconfiguration that Eco operates is essential.

4.2.3 Eco/Peirce

What is at stake now is the relationship between the dynamic object and the
immediate object, i.e., the relationship of reality to what one expresses of it,
or in other words, using Hjelmslevians terms, the relationship between the
purport and the form.

Concerning this point, on the side of glossematic, the question is clear: the
purport constitutes a completely passive receptacle and is able to receive any
semiotic formation. That is to say, the matter does not express by itself. The
Peircean point of view is quite different. As we have seen, “the immediate
object is the mode of donation [i.e., the meaning as defined by Frege| of the
dynamic object” (U. Eco , 1988, p. 108, our translation).

But this mode of donation, which is a certain point of view of the object,
is not, according to Peirce, arbitrary: it is not decided in the sign system
but emanates from the dynamic object itself: “It is the dynamic object which
determines the representamen to represent it through a certain point of view,
the one of the immediate object” (N. Everaert , 1990, p. 44). Then there is a
first experience of the world (dynamic object) that originarily meets a universe
of tensions, balances and constraints, waiting to be constituted as qualified
phenomena, but that already orients “a certain point of view” of it.

Thus, one can say that “[...] it is under the pressure of the world (as
a dynamic object) that the sign represents the world [...] ® and that “[...]
the immediate object gives account of an already implicit meaning inside the
dynamic object” (U. Eco , 1988, p. 108, our translation). It will then be
necessary to question the meaning and the statute of this “implicit”, which is,
according to Merleau-Pontian’s terms, like a “preparation to the object”.

This Peircean conception becomes even stronger when regarding the diffi-
culties encountered by the converse positions developed in the Hjelmslevian
apparatus (see further). From Peirce we will retain the conception of a first
ensemble of solicitations, a first fabric of dubious impressions, an expectation of
reactions and positioning, that gradually, in the way of individual experiences,
take form, meaning and even a statute of object.

8(N. Everaert , 1990, p. 44), and Eco: 'les signes sont produits sous la pression de
Pexpérience du monde (comme objet dynamique)" (U. Eco , 1980, p. 75).
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Moreover, this option finds other supports when examining certain contem-
porary approaches to the semiotic function, notably the thesis of Fontanille.

4.2.4 Fontanille

From Fontanille’s point of view ?, in agreement with recent developments in

semiotics, semiosis is basically a matter of body. In fact, after he has observed
that “the body explicitly came back in semiotics” (J. Fontanille , 2006, p. 12),
he continues that “the anchoring of semiosis (is) in the sensible experience”
(ibid.). More precisely: “as soon as we wonder about the operation which
joins together the two planes of a language, the body becomes essential[:] it
[the body] has to be considered as the only instance common to the two faces
[signifier/signified] or to the two plans [expression/content], and which can
ground, guarantee and carry out their union in a meaning unit” (J. Fontanille ,
2004, p. 13).

The body is thus conceived as an “operator of semiosis” in different ways.
First, the body takes part in the elaboration of sensible qualities of which it
constitutes the praxical side: “each sensory apprehension is an apprehension
of the motion, which accompanies, precedes or causes the motion, and which,
consequently, is originarily a sensation of the flesh and of the body motion” (J.
Fontanille , 1999, p. 9). We see that at this first level of correlation between the
sensory experience and body commitments, sensible qualities, are intrinsically
meaningful, being praxical values.

But it is only in subsequent operations (of conversion) that significances
attached to axiologic dimensions (note that axiology generally means theory or
description of systems of values (ethical, logical, esthetical and more generally
anthropological)) are processed and assigned. What we observe on this second
level and at the subsequent ones is that semiosis is conceived as a process that,
by means of the power of the body and its affects, processes and “computes”
new values of content to a plan of expression previously made up. In this
perspective, there is no longer a semiotic function as we have introduced, but a
process of semiotization through a reconfiguration and attribution 1° of values

9Fontanille never misses an opportunity to underline the central role of the semiotic
function: “let us take care of the fact that [analysis] respects the minimal constraint of a
solidarity between expressions and contents” (J. Fontanille , 2006, p. 14)

10" [conversions] are operations which imply an epistemological subject equipped with a
body, which perceives significant contents and which calculates and projects their values. For
each change of level of pertinence, one can attribute the re-articulation of meanings to the
activity of this sensitive and “embodied” operator: he perceives the meanings of a first level
as tensions between categories, as graduated conflicts, and he draws from this perception new
meanings, articulated as “positional values”, on the next level of pertinence'. (J. Fontanille ,
2004, p. 14).
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of meaning. In Fontanille’s view, we have to place ourselves at the stage in
which the body motions are accomplished correlatively with the installation of
meaningful sensible qualities to see at work a genuine semiosis, which lacks at
the level of conversion (second and further levels).

We are not interested here in discussing the relevance of such an approach,
since its interest and its efficiency have to be established elsewhere. We will
just observe that the semiotic operation that is at its base and constitutes the
first layer of expressivity remains obscure. Especially, we will observe that,
set in that way, the problem of the semiotic function has been faced in the
problematical frame of the “first” Merleau-Ponty problematical frame towards
which we will quite naturally be redirected.

4.2.5 Merleau-Ponty

Against empiricism ! and against intellectualism '? according to which the

meaning of the perceived world does not reside within it, Merleau-Ponty defends
an expressivist position, arguing that the sensible qualities relate to the vital
significations that constitute the originarily framework of experience: “[In
experience] we are not given ‘dead’ qualities, but rather active properties”
(M. Merleau-Ponty , 2012, p. 52), and in this “layer of living experience
through which other people and things are first given to us” (ibid., p. 57), it is
qualities inhabited by an existential value, by a “meaning for us” that “sensing”
apprehends (ibid., p. 52).

What is encountered in an immediate manner is therefore not a mosaic
of mute sensations to be explored or informed, but indeed a fully signifying
presence: “[the roots of perception] do not consist in the ‘elements’ of sensuous
impression, but in originary and immediate expressive characters. Concrete
perception [...] is never resolved into a simple complex of sensuous qualities
[...] but each time accords itself with a determined and specific tonality of
expression”. (Cassirer in (Rosenthal, Visetti , 2008, p. 185))

To elucidate the expressive fact, to ground in law and in reason the fact of
a tangible presence of meaning, we know that the Merleau-Pontian solution
consists of placing oneself before the moment when sensible qualities are
constituted as signifying, that is, this originary moment of a face-to-face
between the life force of “one’s own body” and an environment of uncertain

I According to which the world is originarily delivered as a manifold of sensations, in which
the perceptive faculty spontaneously distinguishes contiguities, regularities, and resemblances,
and, by means of associations, produces in the mind a world of things.

12 According to which the immediate matter of sensations is likewise a mosaic of qualities,
but in which thought installs a universe of determinate objects by means of constitutive
syntheses governed by sovereign concepts.
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solicitations, of “poorly formulated question[s|” (M. Merleau-Ponty , 2012, p.
242) to which one’s own body attempts to respond in search of syntony: “Thus,
a sensible that is about to be sensed poses to my body a sort of confused
problem. I must find the attitude that will provide it with the means to become
[some| determinate [quality]; I must find the response to a poorly formulated
question. And yet, I only do this in response to its solicitation. My attitude
is never sufficient to make me truly see blue or truly touch a hard surface.
The sensible gives back to me what I had lent to it, but I received it from the
sensible in the first place” (ibid.).

Thus, “all begins” with an interested and interrogative meeting between a
bodily schema and an environment of solicitations, a surrounding halo of singular
tensions (which, as we will see, directly relates to Deuleuzian conceptions), one
that directs towards a constitution made of the crossings of body and world,
and having, from the onset, a value as co-expression.

It is therefore necessary to look prior to one’s relationship as an instituted
individual with one’s surroundings as a defined set of objects and of qualities.
And prior to such a relationship, there remains but one’s body as a carrier
and performer of a certain life force and a hazy environment that “vaguely
solicits” a sort of “poorly formulated question” (ibid., p. 222). “Without the
exploration of my gaze or my hand, and prior to my body synchronizing with
it, the sensible is nothing but a vague solicitation” (ibid.) with which I will
attempt to syntonize and the effect of which will flourish into intrinsically
significant sensible qualities.

Thus, a world is constituted as a “background”, that is, as a world in which
the forms and qualities signify the acts and engagements of the subject who
installed them as such as a sort of successful “coupling” of one’s own body with
its pre-sensible and pre-objectal environment, forms and qualities that, in turn,
draw something of a geometry (the “background”), the forces of the lines of
which express the possible involvements and actions of the subject.

4.3 The heterogenetic hypothesis

We hope that the overview we carried out of some of the major semiolinguistic
theories, even if limited and schematic, can help identify some of the main
obstructions to understanding the constitution process of the semiotic function.
We hope it can suggest some tracks to overcome them.

Thus, from the examination of glossematics, we will retain the deadlock
induced by the reduction of purports to an aggregate of undifferentiated and
homogeneous atomic units, in which, just by a set of relationships, the purport
would be informed to produce substances). From the analysis of the Peircean
apparatus, we will retain the importance to conceive an originary unspecified
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purport that exercises a “pressure” to constitute itself in its meaning and its
phenomenal forms.

Finally, the approach of Fontanille, together with a general movement in
semiolinguistic science, identifies the body as a “strange signifying machine”
(M. Merleau-Ponty , 2012, p. 114) accordingly to Merleau-Ponty’s terms.

To deploy both this approach and the Peircean intuition of a dynamical
object as experiential unspecified background “which questions the body”, we
will turn to Merleau-Ponty, who has produced some of the deepest reflections
about meaningful morphologies and, more generally, about the semiotization of
the world in relationship with a body. This will constitute our background to
conceive the emergence of the semiotic function in terms of an heterogenesis.

4.3.1 Towards heterogenesis

For this purpose, let us reconsider the Hjelmslevian device. As we have seen, it
locates the semiotic function “above” forms and substances, therefore out of
the field of semiolinguistic knowledge. If Hjelmslev proceeds in this way, it is
for good reason.

In fact, the semiotic function is not a phenomenon in the sense of empirical
knowledge: the semiotic function does not let itself apprehend like a substance
of which the form has to be identified or of which the functioning laws have to
be discovered: its nature is of another kind. At the same time, one of the main
obstacles with which semiotic knowledge is confronted comes from the fact
that it considers the planes of expression and contents already equipped with
its own forms and substances. With such gnoseological a priori, their unity
becomes unthinkable. It is thus before any concept of form and purport and
before any structure of empirical rationality that is correlative to the a priori
concepts of form and purport that the foundation of the semiotic function must
be sought.

This is the problematic line that attracts us to Merleau-Ponty, who, as we
have seen, considers the co-occurrent constitution of a body and a world, both
resulting from a set of interactions. The body, initially set as “muffled” vital
power, and answering to uncertain requests of a surrounding that questions
it, informs this surrounding of its own rhythms, of its specific conduits. It
is a world of sensorial qualities that is then established. In this process of
co-constitution, sensorial qualities are, by construction, intrinsically meaningful:
the sensible is from the beginning equipped with a signification that is assigned
to him by the body matrix that brings it into existence. And the world in its
native fabric is a world of expressions, i.e., a world already endowed by value
and meaning.
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To progress in this direction, it will thus be advisable to pose the question at
a problematic level placed before the Hjelmslevian concept of “undifferentiated”
purport.

Indeed, let us recall that, defined as a “constellation” of univocal entities,
matter configures itself as “homogeneous” in the sense that all its elements
share a common nature and common qualities. These undifferentiated elements
are then linked in a unitary and coherent mass, an “amorphous” mass that is
ready to receive a form.

Heterogenesis challenges both the idea of an in-shaping form and the a
priori of homogeneity and continuity of the purport.

Finally, it means to choose an a priori of heterogeneity, which precedes the
interplay between forms and purports. In other words, it means to be positioned
on a theoretical plane in which still there is the possibility to produce substances.
Notice that this is in narrow resonance with the position of Merleau-Ponty,
for which there is a myriad of mutually irreducible, singular and unqualified
solicitations that are originarily offered to our vital behaviours. It is then
impossible to conceive them in the form of simple undifferentiated units, which
would give rise to a homogeneous purport. Thus, whether it is the case of the
originary installation of a signifying world in relationship to body (Merleau-
Ponty) or the primordial fact of an interpenetration of the planes of expression
and of content (Hjelmslev-Deleuze), it is always before all constituents or
constituted dimensions that we must look for the emergence of the semiotic
function, particularly before the setting of univocal and explicit formal regimes,
before the hypothesis of first units making "homogeneous” matter (Hjelmslev),
and before stable and determined sensible qualities (Merleau-Ponty).

The examination of the semiotic function must then be expected at a level
in which a multitude of local tensions, mutually irreducible (in the sense that
they do not create a common material), constitutes the primordial environment,
and in which, by a sort of progressive tightening towards homogeneity and
continuity, the constitution of flows or aggregates can be envisaged.

4.3.2 From assemblages to substances: a formal morphodynamical
process

This idea of emergence of different morphodynamical lines from the actualisation
of assemblages of heterogeneous operators corresponds exactly to Deleuze’s
position about the constitution of the espression/content planes:

"The diagrammatic multiplicity can be realized and the differential of forces
integrated only by taking diverging paths, splitting into dualisms, and following
lines of actualisation without which everything would remain the dispersion of
an unrealized cause. ... It is precisely because the immanent cause, in both its
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matter and its functions, disregards form that it is realized on the basis of a
central differentiation which, on the one hand, will form visible matter, and on
the other will formalize articulable functions”. (G. Deleuze , 2006) '

It is then the diagrammatic multiplicity, i.e., the heterogeneous assemblage
that has to be actualised in a flux presenting diverging paths constituting
expression/content planes.

Deleuze challenges the concept of a proper body of phenomenological
tradition towards a new idea of body that is open to a constant reorganisation
(the Body without Organ (BwO)). This reorganisation is due to the presence of
an "outside” of organic and inorganic forces and corresponds to the possibility
of recombination of the assemblage of heterogeneous operators. The BwO is a
body open to desire, in which to desire means to make assemblages. Then the
BwO is an assemblage open to recombination. Deleuze stresses the possibility
of inventing a body just by recombining heterogeneous virtual elements and
at the same time converges towards Merleau-Ponty’s idea that through the
assemblage /body occurs an emergent co-constitution of the sensible and the
articulable. By virtue of mathematical instruments introduced in Section 3, we
can express the genesis of the semiotic function as a true formal morphodynamics
of heterogeneous assemblages with a divergent actualisation.

In fact:

- Operators are locally defined in space and time in Section 3.1, allowing
heterogeneity both in space and time. Heterogeneity has been considered both
from the point of view of geometry of space phase and from the point of view
of dynamics.

- A formal definition of assemblage & A(u) as a composition of heterogeneous
operators has been given in Section 3.3. This definition has been possible thanks
to the theorem of Rotschield and Stein, in which the composition of operators
with different internal geometry is produced by means of lifting of vector fields
(see Section 3.2 ).

The multitude of differential operators, mutually irreducible, that are de-
fined locally and concentrate on, in their intensive sense, universes of possible
forms, constitute the main part of the "miscellaneous native of local tensions ’
previously envisaged.

- This construction of the heterogeneous assemblage can be actualized (or
integrated) to give rise to a flux u, continuous becoming of forms in space and
time, as stated in Section 3.4.

)

3Note that in the English translation of Sean Hand, the French words "differentiation” and
"differenciation” have been translated both with the English term "differerentiation”; losing
the fundamental difference between the two terms, since the French word "differenciation”
has to be translated as "actualization” or "integration”, as Deleuze explains (G. Deleuze ,
1994, p. 208-214). We followed the correct meaning suggested by Deleuze.
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This fact proves that the space between (symmetric, homogenous) structures
and chaos is not void. There is always the possibility to create forms by
actualizing assemblages of non-homogenous, non-symmetric operators that are
locally defined. The flux u has all the characteristic of a morphological field
with an internal consistency, since it is the integration of a differential problem.
Then, it tends to create coherent forms, but these are continuously changing
and are never stabilized in true gestalten. The flux is at the base of a complex
theory of becoming that Deleuze invites us to practice at a social, psychic,
neurophysical, artistic, and mathematical level.

- Two time axes are present, one to actualise and the other to recombine
differential constraints. This allows a continuous recomposition of the assem-
blage and the introduction of the dimension of externality ("outside” of organic
and inorganic forces).

- The process of divergent actualisation to form expression/content planes
during the integration of the assemblage is engendered by the emergence of two
or more principal components in the actualisation of the heterogenetic flux.

Principle components testify for internal dimensions of aggregation and
cohesion of the flux. Principal modes of vibrations of the flow & A(w;) introduced
in Section 3.5 now supply the main orientations of coherence of the flow that
will progressively constitute its substances. These orientation vectors are
the generators of the embedding, the intrinsic system of reference of the
heterogeneous morphodynamics.

If we consider just the two principal dimensions (or a combination of
vectors to be grouped in two principal dimensions), they could represent the
polarisation in two substances envisaged by René Thom in terms of saliences
and pregnances or by Merleau-Ponty in terms of the body and the world. But
since the basis of the embedding is constituted by a multiplicity of vectors, they
can also implement the more complex stratification of E/C substances foreseen
by Hjelmslev/Deleuze. Also in this case. there is not a univocal choice of the
vectors, and any grouping of them can give rise to a different stratification.

In such a way, the embedding is a protosemiotic space already carrying a
sense, since it is polarised through the principal vectors E/C, which does not
imply a symbolic level, but it prepares to it.

The embedding with its principal vectors is now the manifold in which
the constitution of sign can take place, eventually through the installation of
oppositive morphodynamical systems, as in the tradition of structural mor-
phodynamics. Structural dynamical systems will act on the heterogenetic flow
as a dispositive of control, aiming to stabilize the flux in an a priori defined
structure of attractors.

The problem of the installation of such a categorisation device is outside
the scope of the present work, and it has been examined recently, for example,
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in (D. Piotrowski , 2017).

This question as well as all the other topics presented in this study will be
examined in extended form in a forthcoming publication (A. Sarti, G. Citti, D.
Piotrowski, in preparation )
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