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Abstract

Classical geometry begins with the point, line and plane, objects whose defining properties
remove physical extent. These objects are mathematically productive. They support proofs,
coordinates, transformations and the immense practical success of geometric calculation. Yet
they cannot themselves be first-order objects of measurement. An extensionless point cannot
occupy a distinguishable region, interact with an instrument, possess a measurable boundary
or be registered as an individual event. A breadthless line and a thicknessless plane face the
same difficulty. They may be symbolically specified, but they cannot be physically instantiated
as defined.

This adjunct to Geofinitism and Finite Symbolic Mechanics reverses the usual order of
construction. Measured geometry begins with the smallest presently admissible finite three-
dimensional distinction. This distinction is represented by the Geometric Alphonic Sphere
and bounded by an epoch-dependent Alphonic Limit. The sphere is not proposed as a final
atom of matter or as an eternal smallest length of nature. It is the most conservative isotropic
representation of the smallest three-dimensional registration that a specified measurement
system can stabilise under specified conditions. Points, lines, planes, coordinates and scalar
lengths are subsequently recovered as compressed symbolic descriptions of relations between
such finite registrations.

The document develops the Geometric Alphonic Sphere, the Alphonic neighbourhood, the
Character Alphonic Scale, the Instrumental Holding Volume and a finite account of radial
measurement. It argues that the minimal measured object and the minimal geometric system
are not identical: an isolated sphere may possess extent, but direction, orientation, curvature,
position and addressability arise only within a finite relational neighbourhood. This distinction
leads to an Alphonic Neighbourhood Conjecture and a cautious examination of the three-
dimensional kissing number as one possible limiting geometry for a saturated first shell.

The analysis then extends from measurement to symbols. Every physically instantiated mark
and character possesses three-dimensional extent, internal geometry, uncertainty and prove-
nance. The smallest communicable character must therefore exceed the smallest measurable
distinction. Symbolic base is consequently not invariant under finite representation: a higher
base shortens symbolic trajectories but demands a larger repertoire of reliably distinguishable
physical characters, while a lower base reduces character diversity but lengthens the trajectory.
The total representational cost is redistributed rather than erased.

The central reversal may be stated simply. Classical geometry constructs extension from the
point. Finite Symbolic Mechanics begins with measured extension and reconstructs the point.
The point is not rejected. It is relocated as the terminal symbolic compression of a prior finite

measurement process.



Prefatory note

This text is written as a foundational initial exposition rather than as a completed axiomatic
theory. Its purpose is to place a set of commitments in a form that can support later
mathematical, computational and metrological work. Some claims are presented as definitions or
postulates internal to the Geofinite construction. Others are explicitly identified as propositions
to be developed or conjectures to be tested. The distinction matters. The work does not claim
that every question of neighbourhood, packing, uncertainty or character formation has already
been solved. It claims that these questions become visible only after the order of construction
has been reversed.

The central concern is not to abolish ideal geometry. Ideal points, lines and planes are
among the most effective symbolic inventions in the history of mathematics. The concern
is to distinguish their mathematical usefulness from their measurement status. Once that
distinction is maintained, classical geometry can remain available as a powerful compression
while no longer being mistaken for the first physical act of geometry.

The text also retains a broader Geofinite commitment: symbols do not arrive without a
history. A measured value, coordinate, character or diagram is an artefact produced through
an interaction, an instrument, a convention and a finite material inscription. Much of the
convenience of mathematics comes from removing that history from the immediate expression.
The removal is often useful. It is not costless.
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Part 1

The Reversal



Chapter 1

Geometry Before Abstraction

1.1 The prior question

The familiar history of geometry often begins with ideal objects. A point is introduced, then a
line, then a surface, and finally a solid. From these initial definitions, increasingly elaborate
constructions become possible. Yet this order silently assumes that the ideal object may serve
as a meaningful starting point before the conditions of its appearance have been considered.

The prior question is more practical:

What is the smallest geometrical object that can participate in a
measurement?

A measured object must be capable of taking part in an interaction. It must occupy some
distinguishable region, however small. It must be separable from at least one alternative
registration. It must be capable of leaving a trace or changing the state of an instrument. These
are not decorative additions to geometry. They are the conditions under which a geometrical
claim first enters the measured symbolic world.

An extensionless point cannot satisfy those conditions. If it has no part and no extent, there
is no region with which an instrument can interact. It cannot be individually resolved from an
adjacent extensionless point because no finite separation or boundary has yet been provided.
The problem is not that the point is logically contradictory within an ideal geometry. The
problem is that the ideal point cannot be the first-order object of a measurement account.

This gives the first distinction upon which the entire adjunct rests:

Mathematical admissibility and measurement admissibility

A geometrical object may be mathematically admissible within an ideal symbolic system
while being inadmissible as a first-order measured object.

The distinction allows criticism without destruction. A point can remain indispensable to
mathematical reasoning while being denied the role of primitive measured object. A line can
remain useful as a one-dimensional relation while every drawn, printed, emitted or stored
line is recognised as a three-dimensional artefact. A plane can remain useful as a projection
while every physical display or detector surface retains thickness, material structure and an

interaction volume.
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1.2 A new order of construction

The proposed reversal may be shown as two opposing sequences. The classical symbolic
sequence begins with maximal abstraction and gradually introduces extent. The Geofinite
sequence begins with finite measurement and gradually removes constraint.

Classical symbolic ordering

Geofinite measured ordering
Measurement Alphonic Finite geometric Ideal point
interaction registration relations as compression

The two sequences do not merely run in opposite directions. They answer different questions.

The classical sequence asks what may be built within an ideal geometric language once its
primitives have been admitted. The Geofinite sequence asks what finite interaction and
registration must already have occurred before such a language can be physically instantiated,
read and used.

In this reconstruction, the point comes late. A finite region is first registered. That region
may be assigned a centre, represented by a coordinate, marked by a dot and finally treated as
an extensionless point. Each step removes features from the earlier event. Volume disappears,
then boundary structure, then detector geometry, then duration and provenance. The resulting
point is portable precisely because so much has been compressed away.

The new order is therefore not an alternative drawing convention. It is an account of how a
measured event becomes an ideal symbol.

1.3 Extent as the beginning of measured geometry

To begin with extent is not to claim that every object has a sharp, pre-given boundary. On
the contrary, the finite registration may possess uncertain, diffuse or instrument-dependent
limits. What matters is that the registration occupies a finite interactional region and can be
distinguished from alternatives under stated conditions.

The phrase three-dimensional extent must also be used carefully. It does not mean that every
practical analysis must preserve three coordinates. A projection may be entirely appropriate. A
line profile, a two-dimensional image or a scalar reading may be the most useful representation
for a given purpose. The claim is foundational rather than procedural: whatever participates
physically in producing the projection cannot itself be literally one- or two-dimensional. The
lower-dimensional description is a later symbolic reduction.

A mark on paper has thickness and a distribution of pigment. A luminous pixel has a finite
emitting volume, optical spread and temporal duration. A detector pixel is part of a volumetric
material structure. A stored bit is maintained by a physical state whose geometry exceeds the
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binary character used to name it. Even a fleeting registration is not extensionless. Duration
adds another dimension of interaction, but does not remove the spatial extent of the event.

This leads to the first compact statement of the reversal:

Foundational reversal

Measured geometry does not begin with an extensionless point and build towards volume.
It begins with finite three-dimensional distinction, from which point, line and plane are
later symbolic compressions.




Chapter 2

Euclid’s Opening Compression

2.1 The economy of the classical definitions

The opening definitions of Book I of Euclid’s Flements, in the familiar translation associated
with Thomas L. Heath, begin with a point as that which has no part, a line as breadthless
length, and a surface as that which has length and breadth only. A solid is later described as
possessing length, breadth and depth. The definitions are extraordinarily economical. They
provide a compact symbolic ladder from no extent, to one dimension, to two, and then to
three.

Their historical power is difficult to overstate. By suppressing material thickness, irregularity
and uncertainty, geometry acquires objects that can be copied, moved, compared and reasoned
about without carrying the burden of every physical inscription. The point can serve as an
exact end. The line can be indefinitely narrow. The plane can divide space without itself
occupying a volume. These idealisations make a stable deductive language possible.

The Geofinite critique begins by accepting that success. Euclid’s opening is not dismissed as a
mistake. It is recognised as a remarkable act of compression. The question is what has been
removed, and whether the compressed object should be treated as the historical and physical
beginning of geometry.

2.2 Lower dimensions as products of removal

No point drawn on a page is without part. No line ruled in ink is breadthless. No plane shown
on a screen is without thickness. Each physical instance exceeds its ideal definition. The
usual response is that the physical mark merely represents the ideal object. That response
is mathematically reasonable, but it already concedes the Geofinite ordering. A finite three-
dimensional artefact is present first, and the ideal object is reconstructed through an act of
interpretation.

The act of interpretation removes dimensions from consideration. The width of a drawn line is
ignored so that only longitudinal relation remains. The thickness of a plate is ignored so that
it may represent a plane. The diameter of a dot is ignored so that it may stand for a point.
The lower-dimensional object is therefore produced by selective removal from a richer finite

registration.

Principle of dimensional removal

Dimensionless and lower-dimensional objects are products of removal, not foundations

of measured construction.
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This statement does not prevent a point from functioning as a primitive within a formal
system. It prevents the primitive of the formal system from being confused with the primitive
of measurement. The two orders may coexist, but they must not be silently exchanged.

2.3 The point, clothed and unclothed

An ideal point can be stated in a sentence, but it cannot enter a diagram until it is clothed
with an artefact. It receives a dot, a letter, a coordinate, an intersection or some other finite
marker. The clothing is not optional to communication. Without it, the point has no address
within the shared symbolic field.

The letter does more than decorate the point. It makes the point referable. The coordinate
does more than locate it. It places the point within a previously established metric and
ordering system. The drawn dot does more than illustrate it. It supplies the finite contrast by
which a reader can distinguish its supposed location from the surrounding page.

The ideal point is therefore sustained by a network of finite supports. It appears simple
because the geometry of those supports has been displaced into paper, ink, display technology,
shared conventions, reading practices and prior training. The point is not physically naked.
Its apparent nakedness is a consequence of successful symbolic compression.

2.4 What the reversal preserves

The Geofinite reconstruction preserves Euclidean geometry as a language of ideal relations.
It does not require that every theorem be rewritten as an account of ink, pixels or detector
volumes. Such a demand would destroy the purpose of abstraction. Instead, it places a
provenance boundary around ideal use.

When an ideal theorem is applied to measurement, the route back to finite registrations must
be made visible. The points in an equation stand for regions produced under conditions. The
line between them stands for a compressed relation. The length assigned to that line inherits
uncertainty from the registrations and the instrument. The theorem may still be useful, but
its measured instantiation is no longer mistaken for the ideal object itself.

This is the sense in which the work reverse engineers Euclid. It asks what finite construction
must be available before the Euclidean primitive can become operational.



Chapter 3

Reverse Engineering the Point

3.1 From interaction to idealisation

Consider a measurement in which an instrument reports a location. The report may be written

as a coordinate such as
P = (z,y,2).

The compact notation suggests an exact point. Yet the instrument did not encounter a
coordinate. It underwent an interaction and produced a registration. The registration was
processed, calibrated and mapped into a coordinate system. A centre or representative location
was then assigned to a finite response region.

A more faithful sequence is

interaction — finite response — registered region

— assigned centre — coordinate — ideal point.

Each arrow carries assumptions. The response is separated from background. The region is
segmented. A centre rule is chosen. The coordinate frame is calibrated. Digits are selected.
The final point is a highly compressed endpoint of that trajectory.

This does not make the point arbitrary. A measurement procedure may constrain it tightly
and reproducibly. The claim is that exactness belongs to the symbolic representation, while

the measured provenance remains finite.

3.2 The finite registration region

Let a first-order registration be denoted by a finite region €2,. The region need not have a
perfectly sharp boundary. It may be described by an effective support, a confidence region,
a point-spread response, a voxel, a cluster of detector states or another instrument-specific
structure. The common feature is that it can be distinguished from at least one alternative
registration.

The ideal point P may then be introduced as a representative of 2,:
P =C(Q),

where C is a centring or compression operation. The expression is deliberately general. A centre
of mass, maximum likelihood estimate, fitted peak, geometric centroid or instrument-defined
address may all play the role of C. They need not produce the same point.

The equation therefore does not reveal a hidden exact location that was already present without
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qualification. It records how a finite registration was converted into a symbolic representative.
The point inherits the authority of the procedure, not an unmeasured infinitude of precision.

3.3 The point as terminal compression

The reconstruction can now be stated directly:

Reconstruction of the Euclidean point

The Euclidean point is the terminal symbolic compression of a prior finite geometric
registration after measurable extent, boundary, instrumental structure and uncertainty
have been suppressed from the immediate representation.

The word terminal does not mean final for all purposes. A point may become the beginning of
a new symbolic trajectory, as it does in geometry. It means that within the measurement-to-
symbol pathway, the point arrives after a sequence of reductions.

This gives the historical inversion at the centre of the monograph:

Euclid constructs the solid from the point.

FSM reconstructs the point from measured solid extent.

The inversion is productive because it exposes questions hidden by the ideal sequence. How
small may a registration be? What geometry must an instrument possess to distinguish it?
When does an isolated registration become part of a relational frame? What additional extent
is required for a mark to function as a character? How does the physical cost of a symbolic
base depend upon character geometry? These questions motivate the Alphonic foundation.



Part 11

Foundational Sentences



Chapter 4

Definitions

The definitions below are written to function as compact commitments. They are not offered as
dictionary meanings detached from use. Each definition establishes a role within the Geofinite
reconstruction and will be unfolded in later chapters.

Definition 1: Measured distinction

A measured distinction is a finite three-dimensional registration that can be separated
from at least one alternative registration under specified measurement conditions.

A distinction is therefore more than a logical contrast. It must be instantiated. The conditions
under which it is separable belong to the definition because the same physical interaction may
be distinguishable under one instrument, integration time or reconstruction procedure and
indistinguishable under another.

Definition 2: Alphonic Limit

The Alphonic Limit, denoted by «, is the smallest admissible three-dimensional dis-
tinction available to a specified measurement system at a specified epoch and under
specified conditions.

The Alphonic Limit is finite, instrument-dependent, condition-dependent, historically situated
and revisable. It is not introduced as an eternal smallest length of nature. It is a boundary
of admissible first-order distinction within a measurement system. A different instrument or
later epoch may produce a different limit.

Definition 3: Geometric Alphonic Sphere

The Geometric Alphonic Sphere is the minimal isotropic three-dimensional registration
associated with an Alphonic Limit when no directional preference has yet been admitted.

A later coordinate representation may assign the effective volume

Vo = %177 (%)3 (4.1)

when « is treated as an effective diameter. Equation (4.1) is not the metaphysical foundation
of the sphere. It is a later geometric representation of the admitted finite extent. The sphere
is used because isotropy introduces the least additional directional structure at the limit.

10
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Definition 4: Instrumental Alphonic Limit

An Instrumental Alphonic Limit is the smallest three-dimensional distinction that a
particular instrument can register under stated operating, calibration and interpretive
conditions.

An actual instrumental limit may be anisotropic:

Qg # 0y F# 0. (4.2)

The Geometric Alphonic Sphere is therefore a foundational isotropic construction, not a claim
that every detector produces spherical uncertainty. Instruments may generate ellipsoidal,
asymmetric, discontinuous or model-shaped registration regions.

Definition 5: Alphonic neighbourhood

An Alphonic neighbourhood is a finite arrangement of Alphonic registrations sufficient to
establish relational distinction around a registered sphere.

A neighbourhood supplies what an isolated registration cannot: adjacency, direction, separation,
orientation, local curvature, containment and address. Different purposes may require different
neighbourhood sizes. The definition therefore does not yet prescribe a unique minimum.

Definition 6: Geometric character

A geometric character is a stable, distinguishable three-dimensional arrangement of
one or more Alphonic registrations that functions as a member of a finite symbolic
repertoire.

A geometric character is not an ideal glyph floating outside its medium. It is an instantiated
volumetric structure whose identity survives the uncertainty, transformations and reading
conditions admitted by the symbolic system.

Definition 7: Character Alphonic Scale

The Character Alphonic Scale, denoted by ¥, is the minimum three-dimensional ex-
tent and internal relational geometry required for an arrangement to function as a
distinguishable character within a specified repertoire.

The basic inequality is
X > o (4.3)

This inequality is conceptual before it is linear. A character does not merely need a larger
diameter. It requires additional constituent registrations, separations, boundaries, orientation
tolerance, noise margin and contextual distinction. Its effective volume may therefore be
provisionally bounded by

Vi = kVq, k>1, (4.4)

where k summarises a repertoire-dependent geometric burden rather than a universal constant.
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Definition 8: Radial registration

A radial registration is a measured relation between finite three-dimensional regions. A

radius is the scalar compression of that volumetric relation, not a one-dimensional line
joining exact measured points.

J

Definition 9: Geometric compression

Geometric compression is the removal of spatial, instrumental, historical or uncertainty

constraints from a measured relation in order to produce a more portable symbolic
representation.

“

Points, lines, planes, coordinates and scalar lengths are forms of geometric compression. Their
utility depends upon the constraints that are retained elsewhere in the system or can be
reconstructed by a competent reader.



Chapter 5

Measurement Postulates

The following postulates form the compact core of the adjunct. They state what must be
admitted before a measured geometry can be constructed within Finite Symbolic Mechanics.

Postulate I: Finite extent

Whatever participates directly in measurement must possess finite three-dimensional
extent.

Postulate II: No extensionless first-order object

An extensionless object cannot be admitted as a first-order measured geometrical object.

| .

Postulate III: Instantiated marks

Every instantiated mark and every instantiated character must possess finite three-
dimensional extent.

| (

Postulate I'V: Distinguishability

A measured distinction exists only where the measurement system can separate one
finite registration from another.

Postulate V: Epochal limit

The smallest admissible three-dimensional registration at a given measurement epoch is
bounded by the applicable Alphonic Limit.

| (

Postulate VI: Instrumental geometry

A measuring instrument must possess sufficient three-dimensional extent and internal
geometry to contain, interact with or distinguish the Alphonic registrations it reports.

Postulate VII: Character separation

A character must contain sufficient geometric structure to remain distinguishable from
every alternative character admitted by the same symbolic system.

-

13
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Postulate VIII: Relational geometry

Direction, orientation, position and curvature are relational properties of finite geometric
configurations and are not properties of an isolated extensionless point.

| .

Postulate IX: Compressed classical objects

Point, line and plane are symbolic compressions derived from finite three-dimensional
measurement and are not foundational measured objects.

Postulate X: No symbolic creation of measurement

No increase in symbolic precision creates a new measured distinction unless the mea-
surement process itself supports that distinction.

J

Taken together, these postulates establish a boundary. They do not prohibit ideal objects,
finer calculations or theoretical extrapolation. They prohibit those symbolic operations from
being silently reclassified as first-order measurement.



Chapter 6

Common Commitments

The postulates define the construction. The common commitments below state broader
interpretive rules that accompany it.

Common Commitment 1: Distinction and measurement

What cannot be distinguished cannot be separately measured.

Common Commitment 2: Interaction and registration

What cannot interact cannot be directly registered.

| (

Common Commitment 3: Coordinates

A coordinate does not create the position it describes.

Common Commitment 4: Digits and first-order resolution

A numerical value finer than the applicable Alphonic Limit refines the model, not
necessarily the first-order measurement.

| (

Common Commitment 5: Compression

Compression removes constraint.

Common Commitment 6: Reconstruction

| r

Whatever is removed by compression must either remain lost or be reconstructed from
shared assumptions, provenance or additional measurement.

Common Commitment 7: Finite representational cost

| (

Equal abstract values need not have equal finite representational cost.

These commitments connect geometry to the wider Geofinite account of language and number.
A symbol that appears identical at the abstract level may require a different physical volume,
trajectory length, detector, energy budget or uncertainty margin when instantiated in another
base or medium. Abstraction may declare equivalence while finite construction reveals cost.

15



Part 111

Constructing GGeometry from Finite
Extent
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Chapter 7

The Geometric Alphonic Sphere

7.1 Why a sphere appears at the limit

The use of a sphere at the Alphonic Limit is not intended to smuggle classical geometry back
into the foundation without examination. It is a conservative representation of finite extent
when no direction has yet been privileged. If a registration is treated as equally available to
distinction in every direction, the sphere is the simplest isotropic region that can represent
that condition.

This does not mean that the measurement interaction itself is literally a perfect sphere. Actual
interactions are shaped by sources, fields, detector structures, sample geometry, temporal
integration and reconstruction procedures. The sphere marks the least directional commitment
in the symbolic account. Where an instrument has a directional response, the Geometric
Alphonic Sphere must be replaced or supplemented by an Instrumental Alphonic Region.

The sphere is therefore not an atom of matter. It is an atom of admissible geometric registration.
The difference is essential. To say that the world is made of Alphonic spheres would be to
make a physical claim far beyond the present construction. To say that a measurement system
cannot report a first-order distinction smaller than its applicable Alphonic registration is a
claim about measurement admissibility.

7.2 Four levels that must not be collapsed
The Alphonic construction separates four levels:
1. the physical process or object before and during interaction;
2. the interaction between that process and an instrument;
3. the finite registration stabilised by the instrument and its processing;

4. the symbol used to report the registration.

The same symbol may be used at all four levels in ordinary scientific writing. A dot may be
called an atom, a detector event, a fitted centre and a coordinate without a visible change of
notation. This compression is often convenient, but it obscures the transitions by which the
symbol gains its authority.

The Geometric Alphonic Sphere belongs principally to the third level. It represents the smallest
stabilised registration admitted by the system. It may correspond to a much larger or more
complicated physical interaction, and it may later be represented by a single character or
coordinate whose physical implementation is larger again.

17
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The sequence is not monotonic in physical size. A very small interaction may require a
large instrument. A tiny registered region may be reported by a large printed character.
The Alphonic Limit is therefore not a claim that every associated artefact shares the same
dimensions. It is a claim about the smallest separately admissible registration within the
specified measurement trajectory.

7.3 Isotropy as withheld commitment

At the foundation, isotropy should be understood as a withholding of unsupported direction
rather than as a discovered symmetry of nature. If no measured evidence justifies a preferred
axis, the representation should not introduce one. The sphere provides that restraint.

Once directional structure is measured, the isotropic sphere may unfold into a more specific
region. A detector might support different limits in lateral and axial directions. A scanning
process may resolve one axis more finely than another. A reconstruction may impose an
asymmetric regularisation. In such cases, the effective registration may be represented by

Qo = Yo, oy, az;Z, M),

where Z denotes the instrument and M the measurement and reconstruction model.

The expression is intentionally open. The region may not be ellipsoidal, continuous or even
well represented by three independent scale parameters. What matters is that the directional
structure is attached to its provenance rather than mistaken for a universal geometric primitive.

7.4 The Alphonic Limit is epoch-dependent

An epoch is not simply a date. It is the complete available arrangement of instruments, methods,
materials, calibration standards, computational reconstructions, symbolic vocabularies and
admissibility rules through which distinctions are made. A later instrument may resolve a
registration previously merged with its neighbours. A new reconstruction method may separate
signals that earlier methods treated as one. A new symbol system may permit distinctions
that could not previously be communicated without ambiguity.

The Alphonic Limit therefore moves as the measurement ecology changes. This does not make
it subjective in the casual sense. At a given epoch, instruments can be compared, repeated
and challenged. Limits may be documented and disputed. The claim is historical rather than
arbitrary: measurement does not occur outside the means by which it is performed.

The epochal character of « also blocks a common misunderstanding. The Alphonic Limit
is not the Planck length, a fundamental lattice spacing or a hidden claim about indivisible
matter. It is a finite boundary of current admissibility. A theory may refer below it, but the
status of that reference is inferential or model-based until a new first-order distinction is made
available.



Chapter 8

Why One Sphere Is Not Yet (Geometry

8.1 Extent without orientation

An isolated Alphonic sphere possesses finite extent, but very little geometry can be attributed
to it without a relation. It has no measurable left or right, no above or below, no direction
of travel, no local radial ordering and no address. Even the statement that it is spherical
presupposes a comparison of extent across directions, and therefore a measurement frame in
which those directions can be distinguished.

This reveals a useful distinction between the minimal measured object and the minimal
geometric system. The sphere is the smallest isotropic registration admitted by the foundation.
Geometry in the richer sense begins when registrations enter relation.

A second sphere introduces separation. If two registration regions are distinguished, one may
speak of a relation between them. Yet the pair does not by itself establish a full orientation.
Rotation around their connecting relation remains unconstrained.

A third non-collinear centre can establish a plane of relation. A fourth centre outside that plane
permits a volumetric frame. This elementary progression suggests that a minimal relational
frame may require at least four suitably arranged registrations. But this is not yet the same
as local containment, isotropic addressability or robust character identity.

8.2 From object to neighbourhood

A neighbourhood is not merely a collection placed around a central object. It is the finite
structure through which the central object becomes locally meaningful. The neighbourhood
establishes adjacency, possible motion, boundary, orientation and comparison. Without it, the
registration may be distinguished from absence, but not fully situated.

This is especially important for addressability. To select one registration from a field, the field
must contain an ordering or relational structure that makes the selection repeatable. The
address may be spatial, sequential, symbolic or hybrid, but it cannot be generated by the
isolated registration alone.

The first geometric system may therefore be stated as follows:

Relational beginning of geometry

The Geometric Alphonic Sphere is the minimal measured object. An Alphonic neigh-
bourhood is the first candidate geometric system because direction, position, orientation,
curvature and addressability arise through finite relations.
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This formulation leaves open how large the neighbourhood must be for each property. That
question belongs to the research programme rather than to definition alone.

8.3 Several minima, not one

The word minimum can conceal several different tasks. A configuration sufficient to define
a non-coplanar frame may be insufficient to enclose a central registration. A configuration
sufficient to enclose may be insufficient to provide nearly isotropic access. A configuration
sufficient for geometric access may be insufficient for robust symbolic classification under noise.

At least four candidate minima should therefore be distinguished:

Distinction The least structure needed to separate one registration from an alterna-
minimum. tive.
Relational The least structure needed to define a local direction or frame.
inimum.
ontainment The least structure needed to delimit a central registration from a
minimum. surrounding field.
Classification The least structure needed for a configuration to remain identifiable as
minimum. a character under admitted uncertainty.

A fifth minimum, the isotropic saturation minimum, may be relevant when a central equal
sphere is surrounded by the largest possible first shell of touching equal spheres. This introduces
sphere packing and the kissing number, but it must not be confused with the smaller relational
minimum.

8.4 Curvature as a relational achievement

Curvature is often attached to an ideal line or surface as though the object carried curvature
independently. In a measured setting, curvature is inferred through comparisons among finite
registrations. A single registration cannot reveal whether a trajectory bends. Two registrations
establish a chord but not a unique curvature. Additional ordered registrations are required,
and the inferred curvature depends upon their spacing, uncertainty and the model used to
connect them.

The same applies to a measured surface. Local curvature is reconstructed from a finite neigh-
bourhood of response regions. The smoother the ideal surface appears, the more aggressively
the finite registrations have been interpolated and compressed.

This does not invalidate curvature. It gives curvature a measurement history. The curve is not
discovered as an infinitely dense set of exact points. It is stabilised from a finite relational
trajectory.



Chapter 9

Alphonic Neighbourhoods and Sphere
Packing

9.1 The three questions

The packing problem enters this work because a central registration may need surrounding
structure before it can be fully identified, held or addressed. However, classical sphere packing
answers a different question from measurement admissibility. It asks how spheres may be
arranged under geometric constraints. The Alphonic problem asks what arrangement is
sufficient for a measurement function.

Three questions must remain separate.

Question A: Minimal relational frame

How many Alphonic registrations are required to establish an admissible three-dimensional
local frame? A pair establishes separation. Three non-collinear centres establish a plane. Four
non-coplanar centres can define volumetric orientation. This suggests a tetrahedral candidate
for a minimal local frame, subject to uncertainty and degeneracy.

Question B: Minimal containment neighbourhood

How many neighbouring registrations are required to distinguish a central registration as
locally enclosed or bounded? The answer depends upon what counts as containment. Touching,
angular coverage, closed convex hull, detector access and robustness under perturbation are

not equivalent criteria.

Question C: Saturated first shell

How many equal non-overlapping spheres may touch a central equal sphere in three dimensions?
The classical kissing number is twelve. A saturated shell therefore contains one central sphere
and twelve touching neighbours, giving thirteen spheres in the local configuration.

The classical result is mathematically established, but its measurement significance is not.
Twelve is a maximum under the equal-sphere touching condition. It is not automatically the
minimum required for addressability, characterhood or instrumental containment.

9.2 Why the number twelve nevertheless matters

The kissing configuration matters because it supplies a natural limiting shell for equal isotropic
regions. If the Alphonic sphere is treated as the least-directional registration, then a full shell
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of equal neighbours is a candidate geometry for maximal first-shell contact around a central
registration.

Such a shell could be relevant to several questions. It may provide angular coverage around
the centre. It may create redundancy against the loss or perturbation of a neighbour. It may
offer a finite approximation to isotropic local access. It may also define a lower-scale cluster
from which more complex characters can be constructed.

But these possibilities require explicit criteria. A saturated shell is not necessarily a unique
arrangement. Equal spheres touching a central sphere can be continuously rearranged in some
configurations while preserving contact and non-overlap. The shell may therefore supply a
count without supplying a unique character. Additional constraints or provenance may be
required.

9.3 The Alphonic Neighbourhood Conjecture

Conjecture 1: Alphonic Neighbourhood Conjecture

A fully addressable Alphonic registration requires a finite surrounding neighbourhood.
Under isotropic equal-scale conditions, the lower limiting geometry of complete local
distinction may approach one central Alphonic sphere together with a maximal first
shell of twelve neighbouring Alphonic spheres.

The phrase may approach is deliberate. The conjecture does not claim that every addressable
registration requires exactly thirteen spheres. It proposes that the saturated first shell may
become a natural lower limiting geometry when the task is complete local distinction under
isotropic equal-scale conditions.

A stronger form can also be stated, but it should remain explicitly provisional:

Conjecture 2: Thirteen-sphere character bound

The minimum fully bounded three-dimensional character under equal-scale isotropic
conditions may approach a thirteen-sphere configuration consisting of one registered
sphere and twelve surrounding Alphonic spheres.

The stronger conjecture depends upon how fully bounded, character and surrounding are
formalised. A character may not require a central sphere. A detector may use a non-touching
shell. A robust code may favour asymmetry. The value of the conjecture is that it turns an
intuitive statement about “holding” a distinction into a testable geometric programme.

9.4 Candidate lower bounds

The following hierarchy prevents the conjecture from collapsing several problems into one:
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Candidate bound Geometric or measurement function

Pair Establishes separation between two registrations.

Three non-collinear Establish a planar relation and orientation within that plane.
centres

Four non-coplanar cen- Establish a volumetric relational frame.

tres

Closed containing con- Delimits a central region according to a chosen containment
figuration criterion.

Central sphere plus Supplies a saturated equal-sphere first shell in three dimensions.
twelve touching neigh-

bours

Larger redundant clus- Supports classification and persistence under uncertainty, occlu-
ter sion or perturbation.

No row automatically replaces another. The appropriate bound depends upon the function

being measured.

9.5 Packing as admissibility rather than decoration

In classical geometry, packing may appear as a specialised optimisation problem. In the
Alphonic construction, packing becomes foundational because finite registrations occupy
volume. Neighbours cannot be placed without consequence. Character configurations cannot
overlap arbitrarily. Detector regions cannot be infinitely dense. The physical geometry of
separation places limits on how many distinctions can be held in a finite volume.

The Alphonic question is therefore not simply how many spheres fit. It is how many finite
distinctions can be arranged so that their identities remain admissible under uncertainty.
The answer must include boundary margins, noise, permitted deformations and the reading
procedure. Sphere packing supplies a starting geometry, not a complete measurement theory.



Part IV

From Distinction to Character
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Chapter 10

The Geometric Character

10.1 Why a registration is not yet a symbol

A registration becomes a symbol only when it participates in a repertoire. A single response
may distinguish event from non-event, but a character must be identifiable against a finite set
of alternatives. It must be possible to say not merely that something occurred, but that this
configuration is C; rather than Cj.

For an alphabet of size B, let the physical character configurations be
Ap ={Cy,Cs,...,Cp}.
A necessary condition is that, under the admitted measurement relation,
C; # Cj for all ¢ # j. (10.1)

Here the Geofinite tilde does not mean approximate equality in the usual informal sense.
It marks a measured relation whose status depends upon finite registration, uncertainty
and provenance. Equation (10.1) states that the character classes must remain measurably
separable.

A character therefore needs internal geometry, external boundary, persistence, scale and a
classification rule. It may also require orientation or an explicit tolerance to orientation. The
character “6” must be separated from “9” either by preserving orientation or by supplying
context that reconstructs it. The same physical pattern can become ambiguous when its
relational supports are removed.

10.2 The Character Alphonic Scale

The smallest measurable distinction is smaller than the smallest communicable character.
This is not an accidental engineering overhead. It follows from the need for identity within a

repertoire.

The trajectory is

Alphonic distinction — Alphonic neighbourhood — stable mark

— character — finite symbolic trajectory.

Fach transition introduces additional constraints. A neighbourhood places the distinction. A
stable mark persists long enough to be read. A character is separated from alternatives. A
symbolic trajectory orders characters and allows relations to unfold through time or space.
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The Character Alphonic Scale should therefore not be reduced to one linear dimension. A
provisional character descriptor is

x(C) = (Ve,Ge,Uc, He, To), (10.2)

where Vi is effective volume, G¢ internal relational geometry, Uc the uncertainty under which
the character remains distinguishable, H¢ its measurement and interpretive provenance, and
Tc the temporal persistence or exposure required for registration.

The tuple is not claimed as a final metric. It records that character scale is multi-component.
Two characters with the same bounding-box dimensions may differ greatly in classification
cost because one has finer internal structure, less tolerance to blur or a stronger dependence
upon orientation.

10.3 The character as a finite attractor of reading

A character is stable when a range of finite inscriptions are classified into the same symbolic
identity. Handwritten letters vary. Printed fonts vary. Pixels fail. Viewing angle and
illumination change. Yet a reader or instrument maps these variants into a shared class.

The class can be treated as an attractor within a finite reading system. This does not imply
an infinitely defined abstract form. It means that a neighbourhood of inscriptions converges
upon the same admitted character under the classifier’s dynamics. The size and shape of that
neighbourhood depend upon training, context and uncertainty.

This view links character geometry to the wider Functional Symbolic Trajectory. A character
does not carry meaning alone. It enters a sequence and is constrained by neighbours. Context
can rescue a damaged character because the wider trajectory supplies constraints removed
from the local mark. Conversely, an isolated character may become ambiguous when the
trajectory is withheld.

10.4 Boundary margins and symbolic thickness

Every character has thickness in at least two senses. It has physical thickness because it is
instantiated in a medium. It also has semantic or classificatory thickness because a range of
physical forms may be admitted as the same character.

A robust symbolic system must leave enough margin between character classes that ordinary
perturbations do not cause collapse. Let d(C;, C;) denote a chosen finite geometric or classifier
distance between two character classes, and let u;, u; denote their admitted uncertainty radii.
A provisional separation condition is

d(C@, Cj) > Ui + uj. (10.3)

The equation is schematic. The regions may not be spherical and the distance may be task-
specific. Its purpose is to make the hidden burden visible: an alphabet needs empty relational
space between its characters, not merely the characters themselves.



Chapter 11

Addressability and the Twenty-Position
Field

11.1 The thought experiment

Suppose an instrument distinguishes twenty separate registration regions. A conventional
diagram may draw twenty points along a line and label them 1 to 20. The drawing is convenient,
but it suppresses the finite geometry required to make the field usable.

Within the Alphonic construction, the registrations are finite regions
‘/17 ‘/27 (ERE ‘/20'

To communicate that the seventh region has been selected, the system needs more than the
existence of V7. It needs a method for individuating the field, an origin or ordering convention,
a stable character or sequence representing “7”, and a pointer or relational rule connecting
that character to the intended region.

The twenty registrations therefore do not by themselves constitute twenty addresses. Address-
ability is an additional construction.

Geometric cost of addressability

The geometric cost of addressability is greater than the geometric cost of distinction.

The cost may be paid by spatial structure, temporal ordering, a codebook, a coordinate system
or a trained interpreter. It cannot be paid by an extensionless point.

11.2 A finite field of regions

Let the field be
Fao = {Vi}72).

A selection operation requires a map
S: fgo x A — VZ’,

where A represents the available addressing structure. The address may be a character, a
coordinate, an index trajectory or a physical pointer.

The important feature is that A has its own finite geometry. A decimal index requires the
characters “0” through “9”. A unary index requires a potentially long sequence of repeated
marks. A spatial coordinate requires axes, origin and scale. Each scheme redistributes rather
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than eliminates representational cost.

The field also requires separation. If neighbouring registration regions overlap beyond the
discrimination capacity of the instrument, twenty nominal positions may collapse into fewer
admissible distinctions. The number of labels cannot exceed the number of physically separable
states without importing additional model assumptions.

11.3 The character that names the limit

A striking asymmetry appears. The character capable of naming an Alphonic registration must
generally be larger than the registration it names. A coordinate reporting a picometre-scale
event may occupy millimetres on a page, many pixels on a screen or a long sequence of physical
states in memory. This is not a paradox. Reference is a higher-level construction.

The report must remain available to a reader. It must survive transmission, storage and
classification. The smallest first-order event may therefore require a vastly larger symbolic
apparatus. The Alphonic sphere sets a lower bound on registration, not on the complete
system that names and preserves it.

This observation also prevents a false recursion. One might ask whether the characters used to
define o must themselves be at the Alphonic Limit. They need not. They must be above the
Character Alphonic Scale of the reporting medium. The theory distinguishes the measured
target scale from the scale of the symbolic apparatus.



Chapter 12

The Geometry of the Pointer

12.1 Reference is an artefact

An arrow in a diagram seems almost transparent. It points from a label to an object and is
then ignored. Yet the arrow carries a substantial geometric burden. It has a shaft, a head, an
orientation, a starting relation and a terminating relation. It must be separated from nearby
marks and remain readable at the scale of the diagram.

The pointer cannot be an ideal line. A breadthless line would be invisible and unable
to discriminate direction. The arrowhead must occupy a region large enough to establish
asymmetry. The terminus must be close enough to the target to select it, yet not so close that

the marks merge.

Reference is therefore not free. It is performed by a finite artefact.

12.2 Pointer and target

Let P, denote the finite region occupied by a pointer and V; its target. A successful pointing
relation depends upon at least:

¢ a distinguishable orientation within FP,;

e a terminal region associated with V;

o sufficient separation from neighbouring targets;

e a shared convention that interprets the orientation as reference;
o persistence long enough for the relation to be registered.

The pointer may be spatial, as with an arrow, or temporal, as with a cursor moving through a
sequence. It may be symbolic, as with an index, or embodied in an instrument’s addressing
logic. In every case, the pointer is part of the measurement and communication geometry.

12.3 The pointer cannot equal the selected sphere

At the Alphonic Limit, a single isotropic sphere has no internal direction. It cannot simultane-
ously function as an undifferentiated minimal registration and as a directional pointer. To
point, the configuration must exceed the minimal sphere through asymmetry or relation.

This gives another inequality of scale. If m, denotes the minimal effective pointer scale, then
g > Q.
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As with the Character Alphonic Scale, the inequality is not simply a diameter comparison.
The pointer needs additional relational structure. It is therefore a small example of a general
rule: operations upon a distinction require more geometry than the distinction alone.



Part V

Instruments as Geometric
Containers
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Chapter 13

The Instrument Must Hold the Distinction

13.1 The instrument is inside the account

Classical diagrams often place the measuring instrument outside geometry. The object is
assigned a location, length or shape, and the instrument merely reveals it. In practice, the
instrument possesses geometry and participates in the result. Its interaction region, detector
layout, calibration structure and recording medium determine what can be distinguished.

The instrument is not an accidental source of error added to an otherwise exact object. It is
part of the route by which a finite registration becomes admissible. Without the instrument
and its conditions, there is no measured distinction to report.

This leads to a foundational sentence:

Instrumental inclusion

No measured distinction is smaller than the complete interaction required to distinguish
it.

The sentence does not mean that the spatial dimensions of the whole instrument must be
assigned to the object. It means that the admissibility of the object depends upon a larger
coupled event. The reported region may be small, while the interactional and instrumental
structure required to isolate it is large.

13.2 Containment, interaction and distinction

The phrase hold the distinction has several possible meanings. An instrument may physically
contain the target region. It may couple to the region through a field. It may preserve a
detector state after the event. It may hold a set of calibration relations that make the response
interpretable. These forms of holding should not be collapsed into literal enclosure.

At minimum, the instrument must provide:
e an interaction volume or coupling region;
o a mechanism for separating alternative states;
e a registration structure in which the distinction persists;
« a reference or calibration relation;

« a route from the registered state to a readable symbol.
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Each element occupies finite physical and symbolic extent. The complete measurement event
is therefore a compound geometry.

13.3 The Instrumental Holding Volume

Let Vi denote the minimum local three-dimensional structure required to register one Alphonic
distinction while separating it from alternatives. A provisional relation is

Vir > Va. (13.1)
A more articulated scaffold is
VH Z Va + Vboundary + ‘/reference + V}egistratiom (132)

The additive form in Equation (13.2) should not be read as a final physical law. The
components may overlap and interact nonlinearly. The expression records that first-order
distinction requires more than the target region alone.

The Instrumental Holding Volume is the measurement counterpart of the Character Alphonic
Scale. A character requires enough structure to remain separable from alternative characters.
An instrument requires enough structure to remain separable between alternative measurement
states.

13.4 The instrument as a finite alphabet

A detector can be understood as a physical alphabet. Its admissible states form a repertoire.
A Dbinary detector must distinguish at least two states. A multi-level detector must maintain a
larger set of separable response regions. The same geometric burden that applies to written
characters therefore appears inside the instrument.

The detector state is not a pure number. It is a finite physical configuration mapped to a
number. Calibration defines which region of detector behaviour counts as which symbol. Noise
and drift thicken those regions. Saturation, dead zones and cross-talk reduce the effective
alphabet.

This connection is important because it closes the supposed gap between measuring and
writing. The instrument already performs a symbolic classification before the scientist writes
the result. Its output is a finite character trajectory produced by physical geometry.



Chapter 14

Measurement as Coupled (Geometry

14.1 The complete event

A first-order measurement event contains at least four coupled components:
measured region + instrument region + interaction + registration.

The plus signs indicate participation, not simple arithmetic addition. The components co-
determine the event. Altering the instrument can alter the registration. Altering the target
can alter the interaction. Altering the integration time can change which distinctions become
stable.

The reported coordinate or number is a compression of this coupled geometry. It does not
contain the full interaction, but it inherits its conditions. A value without provenance appears
independent only because the coupling has been removed from view.

Measured Interaction Instrument
region geometry state

Y A

Finite
registration

Y

Reported symbol,
coordinate or value

14.2 Exogenous and endogenous measurement

The coupled event also clarifies the distinction between exogenous and endogenous measure-
ment. Exogenous measurement involves an interaction with a region not exhausted by the
current symbolic model. Endogenous measurement operates within an existing symbolic field,
comparing, transforming or deriving symbols already admitted.

A coordinate calculation is endogenous once the initial registrations and rules have been fixed.
It may produce digits far beyond the detector’s first-order resolution. Those digits can be
mathematically valid within the model. They do not become new exogenous distinctions

merely by appearing in the calculation.

The two modes are not enemies. Science depends upon their alternation. Exogenous measure-
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ment introduces and corrects distinctions. Endogenous construction explores their consequences.
Difficulty arises when an endogenous refinement is reported as though it had the same status
as a newly resolved exogenous event.

14.3 The registered result and its uncertainty

Modern metrology already recognises that a measurement result is incomplete without infor-
mation about uncertainty. The Alphonic construction adds a geometric emphasis. Uncertainty
is not merely a scalar appended to an otherwise exact point. It is part of the finite region
within which the registration remains admissible.

A reported value may be written as
x~ (2,U H,T),

where Z is the selected numerical representative, U the uncertainty description, H the prove-
nance, and Z the instrumental and interpretive conditions. The notation is intentionally
richer than x = &. It prevents the representative from replacing the measured trajectory that
produced it.

14.4 Measurement cannot be reduced to readout

A readout is the terminal surface of the instrument, not the whole measurement. A display
of 7.000 does not demonstrate four decimal places of first-order resolution. It demonstrates
that the instrument or software has emitted four decimal places. Whether those digits carry
measured distinction depends upon calibration, noise, response, model and provenance.

The same applies to images. A finely sampled image may contain many pixels without
containing equally fine independent distinctions. Interpolation can make a boundary appear
smooth. Reconstruction can localise a fitted centre with high precision. These operations may
be scientifically powerful, but their outputs must remain attached to the process that created
them.

The Alphonic Limit is therefore not read directly from the number of displayed digits or pixels.
It is established through the smallest reproducibly separable registration supported by the
complete measurement system.



Part VI

Radius, Extent and Finite Geometry

36



Chapter 15

The Radial Relation

15.1 From exact points to finite regions

Classical coordinate geometry defines a radius through a centre point C' and a boundary point
P:
r=|P—-C]|.

Within an ideal system, the expression is exact. Within measured geometry, neither C' nor P
begins as an extensionless object. They are representatives of finite registration regions, which
may be written Q¢ and Qp.

The measured radial relation is therefore not initially a single line. It is the set of admissi-
ble separations between the two regions under the measurement model. A simple interval
representation is

T~ [Tminarmax]u (151)
where the bounds depend upon the geometry and uncertainty of both registrations.

If the regions are approximated by spheres with centre representatives C' and P and effective
radii u¢c and up, a provisional bound is

Pmin ~ max (0, |P — C| — uc — up), (15.2)
Fmax = ||P — C|| + uc + up. (15.3)

The approximation is not universal. Instrumental regions may be anisotropic or correlated.
Its purpose is to show that the scalar radius inherits the finite extent of both endpoints.

Radial inheritance

A radial measurement inherits the finite extent, uncertainty and provenance of the centre
and boundary registrations from which it is constructed.

15.2 The centre is an operation

A centre is often treated as a location already present in the object. In measured geometry,
the centre is selected by an operation. Different operations may produce different centres. A
mass distribution, fitted circle, bounding box and intensity field need not share one centre.

Let
C=C(9),

where C specifies the centring rule. The symbolic point C' is meaningful only together with
that rule and the finite region €2 to which it was applied. Removing the rule makes the centre
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appear more universal than it is.

For a sphere defined within ideal geometry, the centre is part of the definition. For a measured
approximately spherical object, the centre is inferred. The difference is not trivial. The
measured object may be irregular, partially observed or changing during acquisition. Its centre
may be a stabilised result rather than an exposed fact.

15.3 Radius as scalar compression

A radial relation contains direction, endpoint regions, uncertainty, calibration and often
temporal information. The scalar r removes most of that structure. It preserves only a
magnitude under the chosen metric.

The compression is extremely useful. It allows circles and spheres to be compared through
one parameter. It supports equations, tolerances and transformations. Yet it should not be
mistaken for the complete measured relation.

A radius may therefore be defined in Geofinite form as follows:

Finite radius

A finite radius is a scalar representative of a measured volumetric relation between a
centred registration region and a boundary registration region under a declared metric
and uncertainty.

The phrase declared metric matters because distance is not generated by the two regions alone.
A calibration and coordinate structure are required. The metric is part of the instrument-
symbol system.

15.4 Radial resolution and shell thickness

If the minimum resolvable radial difference is «;,., then two nominal radii separated by less
than «a,. cannot be treated as separate first-order radial distinctions under the same conditions.
More printed digits do not change that fact.

A measured boundary is therefore naturally represented as a shell:
r—or <p<r+4oér (15.4)

where p denotes the local radial relation and §r the admitted radial thickness. Even this
expression is a compression because it projects a potentially anisotropic and irregular boundary

into a symmetric radial interval.

The shell should not be treated as an error added to an exact hidden circumference. It is
the finite region supported by the measurement. A narrower shell may be inferred through a
stronger model, but the status of that narrowing must remain explicit.



Chapter 16

The Finite Circle and Circumference

16.1 A circle is not encountered as infinitely many points

The classical circle is a plane figure whose boundary consists of locations at equal distance
from a centre. In analytic geometry it is written

2 +yt =17 (16.1)

The equation is a powerful compression. It generates an indefinitely dense ideal boundary from
a small symbolic expression. Yet a measured circle is not encountered as infinitely many exact
points. It is reconstructed from a finite number of registrations whose boundary has thickness.

A finite radial representation is closer to

(r—or)? <a2*+y* < (r+dr)% (16.2)
with the understanding that the displayed annulus is itself a two-dimensional projection of a
three-dimensional shell or interaction region.

The equation does not replace all finite geometry. It provides a convenient declared region.
The actual measured shell may vary with angle, depth, illumination and instrument response.

16.2 Circumference as a trajectory of finite relations
A measured circumference can be treated as an ordered trajectory of boundary registrations:
11]\7 = (BlyB27"' 7BN)7

where each B; is a finite region and N is the number of separately admissible boundary
samples. The ideal circle appears when the finite trajectory is interpolated and compressed
into a continuous relation.

As N increases, the representation may become smoother, but only if the samples carry
independent measured information. Upsampling an existing image increases the number of
symbols without increasing the number of first-order boundary distinctions. The effective N is
therefore set by measurement, not merely by storage.

The circumference estimate may be written
N
Ly =Y {(Bi, Bit1),

i=1

with Byy+1 = By and £ a declared finite separation rule. Different rules produce different
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estimates at finite N. The ideal expression L = 277 is recovered as a highly compressed
relation under assumptions of circularity, metric continuity and exact radius.

16.3 The circle as stabilised relation

The finite circle is not a failed ideal circle. It is the measured object. Its uncertainty, shell
thickness and finite sampling are not defects to be apologised away. They are the conditions
under which the circle becomes available.

The ideal circle may then function as a model that stabilises the finite registrations. It can
predict missing sections, compare repeated measurements and compress the boundary into
a centre and radius. This is a legitimate and productive use of ideal geometry, provided the
model is not mistaken for a first-order infinite registration.

This distinction also clarifies the status of 7. In an ideal geometry, 7 is the exact ratio of
circumference to diameter. In a finite measured geometry, circumference and diameter are finite
symbolic trajectories with base, resolution and provenance. The measured ratio is therefore a
finite value whose admissibility depends upon the construction used to generate it.

16.4 Closure and finite base

A circle represented in a finite base must close through a finite set of characters and operations.
The number of available angular or radial distinctions is constrained by the base, sequence
length and Character Alphonic Scale. A base that cannot supply enough distinct states for
the construction may fail to preserve the intended closure at the chosen scale.

This does not imply that the abstract circle changes when written in another base. It implies
that a finite physical implementation does. Digits, rounding, available symbols and trajectory
length determine what closure can be demonstrated within the system. Base invariance is
therefore a property of the ideal equivalence class, not automatically of the finite construction.



Chapter 17

Point, Line and Plane as Projections

17.1 The measured point

A measured point is a finite registration represented as though its extent were irrelevant to
the current task. The point is therefore a declared projection:

0, %P

The operation C suppresses spatial structure and preserves an address or representative location.

This use is valid when the omitted extent is small relative to the scale of the problem and when
the uncertainty remains below the distinctions being made. The point becomes misleading
when its suppressed extent is comparable to the geometry being inferred.

A point should therefore be read as a contract: for the present purpose, the finite registration
may be treated by its representative location. The contract can be reopened when finer
distinctions matter.

17.2 The measured line

A measured line is a compressed directional relation among finite registrations. It may be
represented by a set of centres, a fitted trajectory or a physical elongated mark. None is
literally breadthless.

Let 21 and €9 be endpoint regions. An ideal line segment is generated by
L(t) = (1 —=t)Cy + tCy, 0<t<1,

where C7 and C5 are selected representatives. The equation fills the interval with exact points
that were not separately measured. It is therefore a model-based interpolation between finite
endpoint registrations.

When intermediate points are measured, they constrain the interpolation. When they are not,
the line is a symbolic continuation. Again, the continuation may be correct and useful. Its
status is endogenous to the adopted geometry.

17.3 The measured plane

A plane is a compressed description of a volumetric arrangement in which variation along one
direction has been removed from the account. A physical sheet, detector surface or interface
always has thickness. Treating it as a plane means that the thickness is below the scale relevant
to the current relation or has been integrated out.
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A fitted plane may be written
ar + by + cz =d.

The coefficients are derived from finite registrations. Residuals describe how those registrations
depart from the compressed plane. If the residuals are ignored, the plane becomes exact by
declaration rather than by measurement.

The plane is therefore not abolished. It is recognised as a stable lower-dimensional summary
of a finite volumetric field.

17.4 Projection is legitimate when declared

The Geofinite objection is not to projection. Projection is indispensable. The objection is to
forgotten projection. A point, line or plane should retain a route back to the finite registrations
from which it was constructed.

A simple provenance notation can help:
P[Q7 C’ U? H]?

where the bracketed terms record region, compression rule, uncertainty and history. In ordinary
use the brackets may be omitted. Their conceptual availability prevents the symbol from being
mistaken for an unconditioned object.

The lower-dimensional object is therefore admitted as a declared view. It is not admitted as
the physical beginning of geometry.



Part VII

Base, Alphabet and (Geometric
Capacity
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Chapter 18

Finite Base Dependence

18.1 The abstract claim of base invariance

Within classical arithmetic, a number is independent of the numeral system used to represent
it. The quantity twelve may be written 1219, 11002 or C14. The abstract value is treated as
invariant while the representation changes.

This invariance is mathematically useful, but it suppresses the finite cost of the representation.
The three numerals require different character repertoires, trajectory lengths and reading
operations. In an ideal account those differences are external. In a finite symbolic account
they are part of the construction.

For a base B and a sequence of length n, the nominal number of configurations is
N(B,n) = B". (18.1)

For one character position, N = B. A base-2 position can display two admitted character
states; base 10 can display ten; base 20 can display twenty. But each state must be physically
distinct.

18.2 The geometric burden of an alphabet

A base-B system requires a character repertoire
Ap ={Cy,C1,...,Cp_1}

whose members remain separable under the reading conditions. Increasing B increases the
number of character classes that must fit within the available geometric and classificatory
space.

The cost includes:
e the volume and internal complexity of each character;
e the margins between character classes;
e tolerance to rotation, blur, damage and noise;
e the capacity of the writer, detector and reader;
e the training required to stabilise the repertoire.

A high base may use compact sequences, but its characters may be more complex or more
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difficult to separate. A low base may use simple characters, but it produces longer trajectories.
Neither representation is physically free.

18.3 The base trade-off

The trade-off can be stated qualitatively:
higher base = larger character repertoire and shorter sequence,

while
lower base = smaller character repertoire and longer sequence.

The total cost depends upon the medium and task.

Let L(B,N) be the number of base-B characters needed to represent one of N states, and
let V) (B) be the effective physical and classificatory volume per character. A provisional

representational cost is
R(B,N) ~ L(B,N)V,(B). (18.2)

The product is a scaffold, not a complete law. It ignores temporal cost, transition cost, error
correction and shared context. It is sufficient to show that base changes redistribute finite
burden.

18.4 Equal value, unequal trajectory

Consider the value twenty. In unary it may require twenty repeated marks. In binary it
requires five character positions: 101002. In decimal it requires two: 2019. In base 20 it may
require one dedicated character.

The abstract value may be held invariant, but the physical trajectories differ. Unary uses a
tiny repertoire and a long sequence. Base 20 uses a large repertoire and a short sequence.
The reader must possess different learned distinctions. The display must support different
character geometries. The error structure changes.

This is the meaning of the commitment that equal abstract values need not have equal finite
representational cost.

18.5 Base non-invariance in measured geometry

A finite geometric construction may depend upon the base in which coordinates, angles, radii
and closure conditions are represented. Rounding occurs at different positions. Character
lengths differ. Intermediate values may be admissible in one repertoire and not another. The
available distinction field changes with the symbol system.

The statement is not that a physical object changes when the scientist changes notation. It
is that the accessible and demonstrable finite symbolic trajectory changes. If a construction
requires distinctions that the chosen base and length cannot carry, those distinctions must be
deferred, approximated or imported through another representation.
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Base invariance therefore remains an ideal equivalence claim. It is not a universal statement
about finite measurement and computation.



Chapter 19

Character Volume and Trajectory Length

19.1 Toward a fuller cost function

The simple product in Equation (18.2) can be expanded. A finite representational cost might

depend upon
R=R(B,L,V\,E,T,U H), (19.1)

where FE is energy or interactional expenditure, T is time, U is uncertainty and H is provenance

or training burden.

The terms are not independent. Increasing character size may reduce reading uncertainty.
Increasing sequence length may increase error opportunities. A larger base may reduce
time while increasing training burden. Redundancy may increase volume while improving
admissibility.

This makes the optimisation nonlinear. There may be no universally best base. There may be
an optimal base for a given medium, noise regime, reader and task.

19.2 An optimal physical base

The possibility of an optimal physical base is a natural research question. Suppose the total
cost is approximated by

R(B,N) = L(B,N) [Vy(B) + A\U(B) + pE(B)],
where A and ;o weight uncertainty and energy. As B increases, L tends to decrease, while V,
and classification burden may increase. The resulting curve may possess a minimum.

The optimum would not be a metaphysical base. It would be conditional upon the measurement
ecology. A human handwritten alphabet, an optical code, a molecular storage medium and an
electronic logic device could favour different bases.

This conditional optimum would convert the philosophical claim of base dependence into an
experimentally measurable trade-off.

19.3 Characters as packed finite regions

An alphabet can be treated as a packing problem in character space. Each character class
occupies a region containing its admitted variants. The regions must not overlap beyond
the classifier’s ability to resolve them. Increasing the repertoire places more regions into the
available space.
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This is analogous to packing finite spheres, but the character regions may be highly irregular
and learned. The relevant distance may combine geometry, sequence context and temporal
dynamics. Nevertheless, the same principle holds: a finite repertoire cannot contain indefinitely
many perfectly separable characters within fixed physical and classificatory constraints.

The Character Alphonic Scale therefore provides a bridge between geometry and information.
Information capacity is not merely the logarithm of an abstract count. It depends upon the
finite geometry by which the count is made real.

19.4 Sequence as extended geometry

A longer symbolic sequence is often treated as a temporal inconvenience rather than a
geometric object. Yet a sequence occupies physical states across time, space or both. It
requires transitions, storage and ordering. Its trajectory has extent.

A low-base representation may use simple characters but spread the distinction over a long
sequence. A high-base representation compacts the sequence by increasing internal character
complexity. The two systems distribute geometry differently: one externally across trajectory
length, the other internally within the character repertoire.

This is a general compression principle. What is removed from sequence length must be placed
into character structure, shared context or decoding machinery.



Part VIII

Compression Removes Constraint
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Chapter 20

The Removal of Geometry

20.1 The compression ladder
A measured event can be progressively compressed:
three-dimensional interaction — registration — point — line — number — equation.

Each step can increase portability. The full interaction may be impossible to reproduce. A
registration can be stored. A point can be plotted. A line can be compared. A number can be
transmitted. An equation can generate a wide family of relations.

The gain is achieved by removing constraints. Volume, boundary, orientation, instrument,
time, uncertainty and provenance may disappear from the immediate expression. The equation
becomes powerful because it no longer carries every particular event.

The removal is not inherently a loss of truth. It is a change of burden. The omitted constraints

must be unnecessary for the task, retained elsewhere or reconstructable by the reader.

20.2 Point compression
When a finite registration is represented by a point, at least the following may be removed:
e occupied volume;
e boundary shape;
 internal variation;
e anisotropy;
e detector response;
e duration;
e uncertainty structure;
e calibration and provenance.

The point preserves an address or representative relation. It is therefore a very high compression
ratio. Its elegance is the visible sign of hidden support.

The compression becomes dangerous only when the removed properties return as unacknowl-
edged assumptions. An exact point may be used to infer an exact distance, which is then
compared to a tolerance finer than the original registration. The symbolic trajectory has
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created apparent precision by forgetting the scale at which the point was formed.

20.3 Line and scalar compression

When two finite registrations are connected by a line, the endpoint volumes are suppressed
and an ideal path is interpolated between their representatives. When the line is reduced to
a scalar length, direction and surrounding geometry disappear. When the scalar enters an
equation, its measurement history may disappear as well.

This produces the ladder

(21,9,Z,U,H) = (P, 2) = L = £ — f(£).
The final function may be entirely legitimate. The point is that each arrow performs a
compression that should be recoverable when the result approaches the measurement limit.
20.4 Constraint as the source of precision

More symbols do not automatically produce more precision. A long description can remain
vague. A short equation can be highly constraining. Precision increases when additional
structure removes admissible alternatives.

A useful working statement is:

Effective precision

Precision increases when additional symbols introduce effective constraints upon admis-
sible reconstruction.

The phrase effective constraints prevents symbol counting from becoming a substitute for
measurement. Ten decimal places constrain a numerical model, but they do not constrain the
measured world unless the instrument and procedure support those places.



Chapter 21

Reconstruction, Context and Provenance

21.1 What compression assumes

A compressed symbol is readable because a community supplies missing structure. A point in
a diagram is interpreted as location because readers know the convention. A line is treated as
having negligible width because the task invites that projection. A coordinate is understood
because axes and units have been established.

The missing constraints live in context, training, standards and provenance. Compression
therefore creates a dependency upon shared reconstruction. Where that shared structure fails,
the compact symbol becomes ambiguous.

The same applies to language. A word is a finite character trajectory whose meaning is
reconstructed through surrounding trajectories and historical use. Geometry is not exempt
from this process. Its symbols appear unusually stable because their reconstruction rules have
been strongly standardised.

21.2 Provenance as retained geometry

Provenance records how a symbol was produced. It may include instrument, calibration, date,
operating conditions, processing, model, coordinate frame and uncertainty. This information
is a compressed residue of the original interactional geometry.

A measured number without provenance is not necessarily false, but its admissibility cannot
be fully assessed. The same numerical string can arise from direct resolution, interpolation,
simulation or transcription. Provenance separates these trajectories.

In FSM notation, a proposition may be understood as

P—-Q|(C,a H,Y0),
where C' denotes consensus or admissibility conditions, « the applicable Alphonic Limit, H the
historical provenance and ¢ uncertainty. The notation keeps the conditional structure visible.
21.3 Shared assumptions as decompression machinery

A reader reconstructs a compressed geometric expression by supplying conventions. For
example, r = 5 may imply a unit, a centre, a metric, a circular model and a tolerance. If these
are shared, the expression is efficient. If they are not, the expression is incomplete.

Shared assumptions therefore function as decompression machinery. They restore enough
constraints for the symbol to become operational. This explains why a highly compressed
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formal text may be precise for an expert and opaque for another reader. The expert carries
the missing geometry.

The danger appears when the shared assumptions are mistaken for properties of the symbol
itself. The point seems to have an exact location because the coordinate system and centring
rule have become invisible. The equation seems to describe the world directly because the
measurement trajectory has been forgotten.

21.4 Symbolic drag

When compressed equations are applied back to finite measurements, a residual often remains.
The ideal relation does not perfectly contain the measured trajectory. FSM may treat this
residual as symbolic drag: the correction burden created when a compact symbolic form is
required to carry a finite interaction that exceeds its stated constraints.

Symbolic drag may appear as an uncertainty term, calibration correction, residual distribution,
boundary condition, regularisation or unexplained discrepancy. It is not always a failure of
the model. It may be the visible cost of compression.

A mature finite geometry should not seek to eliminate every residual by adding hidden precision.
It should ask which constraints were removed and whether they can be measured, reconstructed
or left explicitly unresolved.



Part IX

The Current Measurement Epoch
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Chapter 22

Instrumental Scale and Reported Precision

22.1 The tens-of-picometres case

Contemporary electron ptychography provides a useful case study because reported instru-
mental blurring can reach the order of tens of picometres while fitted positions or structural
parameters may be expressed with finer precision. A widely discussed 2021 result reported
instrumental blurring below 20 pm in a particular electron ptychographic reconstruction. The
significance here is not to establish 20 pm as a universal Alphonic Limit. It is to show how a
current instrumental scale may be stated and then distinguished from subsequent localisation,
fitting and modelling.

The applicable Alphonic Limit must remain attached to the complete system: sample, electron
energy, detector, acquisition geometry, reconstruction algorithm, calibration and criterion
of distinction. A number taken from one instrument cannot be promoted into a universal

boundary of nature.

The case also demonstrates why resolution and precision should not be collapsed. A system
may resolve two structures at one scale while estimating the centre of a repeated or modelled
structure more precisely. The centre estimate can be scientifically valuable. It remains a

model-supported representative of finite data.

22.2 Resolution, localisation and reconstruction

At least four terms should be separated:

Direct resolution. The capacity to distinguish neighbouring structures as separate regis-
trations under stated conditions.

Localisation The repeatability or uncertainty with which a representative position
precision. can be estimated, often using many observations or a fitted model.

Reconstruction  The sampling and regularisation structure of a computationally recov-

scale. ered image or field.
Display scale. The number of pixels, digits or graphical subdivisions used to show the
result.

These scales may differ by orders of magnitude. A display can be arbitrarily smooth. A
reconstruction can be finely sampled. A fitted centre can be stable. None by itself demonstrates
a new first-order resolved object.

The Geofinite account does not rank one as real and the others as unreal. It gives them different
provenance. Direct resolution is exogenous distinction. Localisation and reconstruction are
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endogenous or hybrid continuations constrained by measured data and models.

22.3 The danger of digit inheritance

Software often propagates numerical precision automatically. Calibration constants, matrix
operations and fitted parameters may produce many decimal places. Those digits can then
pass into tables and equations as though they inherited direct measurement status.

The Alphonic postulate blocks this inheritance. A numerical value finer than the applicable
first-order distinction is not thereby false, but it is a model value. Its uncertainty and
dependence upon assumptions must be retained.

A useful reporting form is
t+U, [Z,M, H],

where the bracket identifies instrument, model and provenance. The result can then be
compared with the Alphonic scale relevant to the claimed distinction.

22.4 An epochal rather than universal limit

A future instrument may produce a smaller admissible registration. The Geofinite framework
welcomes that change. The movement of the limit is not a refutation. It is the intended
behaviour of an epoch-dependent measurement boundary.

This distinguishes the Alphonic Limit from a fundamental constant. A fundamental constant is
proposed as invariant under appropriate conditions. The Alphonic Limit is explicitly indexed
to a measurement ecology:

a = al(Z, M,C,1),
where C represents operating conditions and ¢ the historical epoch.

The notation makes clear that there may be many simultaneous Alphonic limits. Different
instruments resolve different properties. There is no requirement that one scalar a govern all

measurement.



Chapter 23

Theory Below the Alphonic Limit

23.1 What may be said below the limit

A theory may assign positions, fields, radii or structures below the current Instrumental Al-
phonic Limit. Such assignments are not automatically meaningless. They may be consequences
of a model, parameters inferred from ensembles, extrapolations from larger-scale behaviour or

predictions awaiting new instruments.

The Geofinite demand is one of status. A value below the limit should not be called a directly
resolved first-order distinction unless the measurement system supports that claim.

Possible statuses include:
e inferred parameter;
e ensemble estimate;
o fitted centre;
e computational continuation;
e model-dependent latent variable;
e theoretical prediction;

e symbolic extrapolation.

These categories may overlap. The point is to keep the route visible.

23.2 Model-assigned extent and measured extent
The distinction can be stated compactly:
model-assigned extent # directly resolved extent. (23.1)

The inequality is one of provenance, not necessarily of numerical value. A model-assigned
value may later be confirmed by a new instrument. A directly resolved value may also be
interpreted through a model. The categories are not isolated, but they should not be conflated.

A model can make inaccessible scales operational by linking them to accessible consequences.
This is a central scientific achievement. The Geofinite framework does not remove that power.
It asks that the link be stated rather than compressed into an apparent direct observation.
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23.3 Theoretical objects as Functional Symbolic Trajectories

A theoretical object is carried by a finite symbolic trajectory: definitions, equations, examples,
calculations, diagrams and inherited conventions. Its stability comes from the coherence of
that trajectory and its relations to measurements, not from direct access to an object outside
all representation.

Below the Alphonic Limit, the theoretical trajectory may be highly constrained and predictive.
It may guide the construction of instruments that later alter the limit. In this sense, endogenous
symbolic work can prepare new exogenous measurement.

The relation is dynamic:
measurement — model — prediction — instrument — new measurement.

No stage is final. The epoch changes when the trajectory produces a new artefact capable of
distinguishing what was previously compressed into theory.

23.4 Admissibility rather than prohibition

The language of admissibility is preferable to prohibition. FSM does not say that a scientist
may not calculate below «. It says that the resulting symbols must be admitted under the
correct conditions. The issue is not whether the value may be written, but what claim the

writing supports.

A model value may be admissible as a prediction, inadmissible as a direct observation and
later admissible as a measured value under a new instrument. The same numeral can move
through these statuses as provenance changes.

This is why the Alphonic Limit is best understood as a boundary of claim rather than a wall
around thought.



Part X

Formal Statements and Research
Programme

99



Chapter 24

Propositions and Conjectures

This chapter gathers the principal claims in a compact form. The propositions are consequences
of the adopted Geofinite foundations, but several still require fuller mathematical formalisation.
The conjectures are deliberately open research claims.

Proposition 1: Extent requirement

Any directly measured geometric object must possess finite three-dimensional extent.

Comment. The proposition follows from postulates I and II. A direct measurement requires
interaction and registration. An object with no extent supplies no region of interaction.
Lower-dimensional symbolic objects remain admissible as projections of finite registrations.

Proposition 2: Character requirement

Any physically instantiated character must possess finite three-dimensional extent
and remain distinguishable from all other admitted characters under the applicable
uncertainty conditions.

Comment. The proposition does not claim that a character must have a unique material form.
It claims that every instance has finite geometry and that a character class must possess
sufficient separation from alternative classes.

Proposition 3: Character scale inequality

The minimum character scale exceeds the minimum distinction scale:

X > a.

Comment. A character requires not only registration but classification within a repertoire.
The inequality therefore concerns relational and classificatory burden as well as linear size.

Proposition 4: Instrument scale inequality

The local geometric structure required to register an Alphonic distinction exceeds the
Alphonic registration itself:
Vg > V,.

Comment. The complete instrument may be much larger than V. The proposition concerns
the minimum local structure required for interaction, reference, separation and persistence.
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Proposition 5: Radial inheritance

A radial measurement inherits the finite extent and uncertainty of the centre and
boundary registrations from which it is constructed.

Comment. A scalar radius cannot possess finer direct measurement status than the registrations
and metric that generate it, although a model may estimate the scalar more precisely under
declared assumptions.

Proposition 6: Projection principle

Point, line and plane are lower-dimensional symbolic projections of prior finite three-
dimensional measurement relations.

Comment. The proposition applies to measured instantiations, not to the internal definitions
of an ideal formal system.

Proposition 7: Finite base dependence

Under fixed symbolic length and physically instantiated characters, representational
capacity and representational cost depend upon the base.

Comment. Abstract numerical equivalence may remain base-invariant while the finite character
repertoire, sequence length, error structure and energy cost change.

Proposition 8: No symbolic creation of first-order distinction

An endogenous symbolic transformation cannot create a new first-order measured
distinction unless it is coupled to additional exogenous measurement.

Comment. Endogenous processing can reveal structure latent in measured data, combine
repeated measurements and support better localisation. The proposition requires that any
claimed new first-order distinction be grounded in the information and interaction actually
available.

Conjecture 3: Minimal relational neighbourhood

A stable three-dimensional local frame requires a minimum non-coplanar arrangement of
Alphonic registrations, with a four-registration tetrahedral configuration as the simplest
candidate under generic conditions.

The conjecture must be tested under finite uncertainty. Four centres can define a volumetric
frame algebraically, but near-coplanarity, registration thickness and perturbation may require
redundancy.

Conjecture 4: Alphonic containment

An individually addressable Alphonic registration requires a surrounding neighbourhood
whose effective geometric scale exceeds the registration itself.
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This conjecture is intentionally broad. It may be realised through spatial neighbours, detector
structure, temporal code or another relational scaffold.

Conjecture 5: Saturated Alphonic shell

Under isotropic equal-scale conditions, a fully bounded local Alphonic neighbourhood
may approach the thirteen-sphere arrangement consisting of one central sphere and
twelve spheres in the first touching shell.

This is the formal restatement of conjectures 1 and 2. The word may remains essential until
boundedness and addressability are given operational metrics.

Conjecture 6: Character packing lower bound

The minimum geometric size of a fully addressable character is bounded below by
the packing and separation geometry required to individuate its constituent Alphonic
registrations.

A character cannot occupy less effective geometric and classificatory space than is required to
maintain its constituent distinctions.

Conjecture 7: Base-volume trade-off

For any finite physical character system, increasing the symbolic base beyond some
medium-dependent range increases total character classification cost faster than it
decreases symbolic trajectory length.

If the conjecture holds, it implies a conditional optimal base for a specified medium, reader,
noise regime and task.

Conjecture 8: Compression residual

For a finite measured system compressed into an ideal symbolic relation, a non-zero
residual or uncertainty term persists unless all measurement-relevant constraints are
retained or reconstructed.

This conjecture gives a formal direction to symbolic drag. The residual need not be numerical
in every case. It may appear as ambiguity, model dependence or loss of addressability.



Chapter 25

Mathematical Programme

25.1 A geometry of regions rather than points

The first mathematical task is to develop a finite geometry whose primitive measured objects
are regions. Classical set and metric tools may still be used, but they should be treated as later
symbolic machinery rather than as evidence that exact real-coordinate points were directly

measured.

One approach is to define a measured region as a tuple
% = (9?27 M? U? H)’

where () is the admitted support, Z the instrument, M the measurement model, U uncertainty
and H provenance. Relations among regions can then be defined without immediately collapsing
them to centres.

Possible primitive relations include overlap, separability, adjacency, containment, directional
ordering and transition. A finite metric may be defined on equivalence classes of registrations or
on their admissibility regions. The goal is not to ban real-valued coordinates from calculation,
but to prevent them from erasing the finite origin of the objects they represent.

25.2 Operational definitions of neighbourhood function

The Alphonic Neighbourhood Conjecture cannot be tested until its functions are made
operational. At least five functions require separate definitions:

1. separation: the central registration can be distinguished from each neighbour;
2. orientation: the configuration supports a stable local frame;

3. containment: the central registration lies within a declared finite boundary formed by
neighbours;

4. addressability: an operation can repeatedly select the central registration from alterna-

tives;
5. robustness: the preceding functions persist under admitted perturbations.

Each function may produce a different minimum sphere count. The classical kissing number is
relevant only to a particular equal-sphere touching geometry. A complete theory must compare
it with tetrahedral, octahedral and other finite arrangements under the operational criteria.
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25.3 Finite radial geometry

A radial geometry based on regions should define centre selection, boundary registration and
metric uncertainty explicitly. Instead of one radius, an object may possess a radial field

p(e, ¢) ~ [pmin(ev ¢)a pmax(ea Qb)]

The scalar radius is then a compression of that field according to a rule such as mean, median,
maximum, fitted sphere or another task-specific operation.

This approach naturally handles irregular and anisotropic objects. It also makes visible the
conditions under which a single radius is sufficient. The ideal sphere appears as a special
compression in which the radial field is treated as constant.

A related task is to define finite circumference and surface measures without presuming an
infinitely dense point set as the measured object. Polygonal, voxel-based and region-overlap
approaches provide starting tools, but their dependence upon sampling and scale should remain
explicit.

25.4 Character space and classification geometry

The Character Alphonic Scale requires a metric or topology of character classes. A character
may be represented by a finite cluster of spheres, voxels or continuous response regions.
Transformations such as rotation, scale change, blur and partial occlusion can then be applied.

For a repertoire Ap, the classification problem is to identify regions of perturbation that remain
mapped to each C;. The minimum margin between classes provides one measure of character
robustness. The total volume or complexity required for B non-overlapping admissibility
regions provides a physical character-space analogue of coding capacity.

The mathematical programme should avoid assuming that character distance is purely Eu-
clidean. A learned classifier may treat geometrically distant variants as equivalent and near
variants as distinct. The metric is therefore part of the reader or instrument.

25.5 A finite cost model for base

The base programme can begin with a cost function such as
R(B,N) = L(B, N)[cvVy(B) + cuE(B) + crT(B) + cuU(B)] + Cisain(B), (25.1)

where the coefficients encode the task and medium. The function can be evaluated empirically
for artificial character systems.

Questions include:
e Does V,(B) grow linearly, logarithmically or faster with B?
e How does the minimum classification margin change with repertoire size?

o At what base does sequence shortening cease to compensate for character complexity?
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e How do redundancy and error correction alter the optimum?

e Does the optimum change when energy, time or training burden is weighted differently?

The results would not merely compare numeral systems. They would demonstrate that
representation has a finite geometry.



Chapter 26

Computational Test Bed

26.1 Sphere-cluster alphabets

A simple computational test bed can model Alphonic registrations as equal spheres or noisy
volumetric elements. Characters are then constructed from small clusters. An alphabet of size

B consists of B cluster geometries.

Candidate experiments include:
1. generate all non-equivalent clusters up to a fixed sphere count;
2. impose a minimum separation and bounding volume;
3. apply rotation, translation, missing-sphere and displacement noise;
4. train or define a classifier;
5. measure the error rate and class margins;
6. repeat for bases 2, 4, 10, 16 and 20;
7. compare trajectory length with character volume and error correction cost.

The first goal is not biological realism or material accuracy. It is to construct a transparent
demonstration that larger repertoires require additional geometric and classificatory structure.

26.2 Testing the neighbourhood candidates

A central sphere can be surrounded by candidate neighbourhoods: a pair, triangle, tetrahedral
frame, octahedral shell and twelve-sphere kissing shell. Perturbations can then be introduced.

Operational measures might include:
e angular coverage around the central sphere;
o stability of a reconstructed local frame;
e probability of correctly identifying the centre after perturbation;
e redundancy under removal of neighbours;
e minimum total bounding volume;

e uniqueness of the neighbourhood as a character.
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The experiment may show that different configurations are optimal for different functions.
That result would be valuable because it would replace the search for one magical minimum

with a map of functional minima.

26.3 Finite radial reconstruction

A second test bed can generate synthetic circular or spherical boundaries from finite noisy
registrations. Different centre rules and radial compression methods can then be compared.

The experiment should vary:
e number of boundary registrations;
e anisotropic noise;
e missing sectors;
e true boundary irregularity;
e chosen fitting model;
o numerical base and precision;
o display sampling.

Outputs would include the fitted centre, radial interval, residual field and symbolic drag. The
study would show how an ideal circle emerges from finite data and how apparent precision
changes when the model is strengthened.

26.4 The twenty-position demonstrator

The twenty-position thought experiment can be implemented as a minimal educational artefact.
Twenty finite volumetric regions are placed in a field. The program compares several addressing
systems:

e unary marks;

e binary indices;

¢ decimal indices;

e a base-20 single-character alphabet;
e spatial pointers;

e temporal scan order.

For each system, the program measures total character count, character complexity, pointer
volume, decoding steps and error under noise. The result would make the geometry of
addressability visible.
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26.5 Relation to the Takens-Based Transformer

The test bed also connects naturally to the Takens-Based Transformer programme. A character
or measurement does not need to be classified from one isolated frame. It may be reconstructed
from a delay trajectory of finite registrations.

A sequence of noisy sphere clusters can be embedded through delayed observations. The
classifier may then recover character identity from the trajectory rather than from a single
static object. This would demonstrate that temporal relation can substitute for some spatial
redundancy.

The experiment would also test a broader claim: a symbol is not exhausted by its instantaneous
mark. Its identity may reside in the finite trajectory through which it is produced and read.



Chapter 27

Metrological and Experimental Programme

27.1 Documenting actual Alphonic limits

The empirical programme should begin with existing instruments rather than with a search for
a universal constant. For each instrument, the aim is to document how the smallest admissible

distinction is produced.
A useful record would include:
o physical interaction and detector geometry;
e sampling and integration time;
e point-spread or response function;
e calibration chain;
e reconstruction and filtering;
e criterion used to declare two states distinguishable;
e uncertainty and repeatability;

o difference between resolved structure and fitted localisation.

The result would be an Instrumental Alphonic Profile rather than one scalar number.

27.2 Anisotropic limits

Many instruments possess different limits along different axes. A microscope may have strong
lateral but weak depth resolution. A time-of-flight system may resolve temporal separation
more finely than spatial localisation. A spectrometer may distinguish mass-to-charge relations

while remaining comparatively insensitive to source position.

The Geometric Alphonic Sphere should therefore be supplemented by measured response
regions. An anisotropic Alphonic profile might be represented by a covariance matrix, support
function or empirical discrimination surface. The sphere remains the foundational no-preferred-
direction case.

This programme would prevent isotropy from becoming an unmeasured assumption. It would
also connect the formal geometry to real instrument design.
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27.3 The minimum geometry of storage and display

Characters can be studied experimentally across media. How many pixels are required for
a repertoire of ten digits under specified blur and rotation? How many volumetric elements
are required for a robust three-dimensional code? How much physical separation is required
between magnetic, optical or electronic states?

The aim is not to reduce all symbol systems to spheres. It is to identify the finite scale at
which a repertoire remains admissible. The Character Alphonic Scale can then be estimated
for a medium and task.

A particularly direct experiment would compare bases under fixed display area and noise.
The maximum reliably readable sequence length and total representational capacity could be
measured. Such work would provide empirical content to the base-volume conjecture.

27.4 Instrument construction as a change of epoch

The most important experimental outcome would be a new artefact. If an instrument
distinguishes a region that previous systems could not separate, the applicable Alphonic Limit
changes. The theory therefore encourages construction rather than merely critique.

This is a central Geofinite movement. Language and models organise current measurements.
Artefacts built from those models create new exogenous interactions. The new measurements
then alter the symbolic landscape. An epoch is advanced not by declaration alone, but by a
change in what can be admissibly distinguished.



Part XI

Discussion
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Chapter 28

What Is Being Claimed

28.1 Measurement requires extent

The first claim is direct: whatever participates in measurement must possess finite extent.
This is not a claim that every theoretical object has extent. It is a claim about first-order
measured participation.

An extensionless point cannot trigger a detector as an extensionless point. What triggers the
detector is a finite interaction. The resulting point is a representative chosen after the event.
This sequence should be preserved when geometrical claims approach instrumental limits.

28.2 First-order measured geometry is three-dimensional

The second claim is that physical measurement begins in three-dimensional interaction, even
when the reported result is one- or two-dimensional. A detector line, image plane or scalar
readout is a projection produced by volumetric apparatus and processes.

This claim does not require every calculation to retain depth. It requires depth to be recognised
as removed rather than absent. A two-dimensional model is often the correct effective model.
It becomes misleading only when its omitted dimensions are treated as physically nonexistent.

28.3 Characters are geometric objects

The third claim is that every instantiated character has finite three-dimensional geometry.
The symbol “1” is not an abstract object when printed, displayed, stored or transmitted. It is
a physical arrangement classified as the character “1”.

A symbolic repertoire therefore has packing, energy, uncertainty and training costs. These
costs may be negligible for many purposes. They become foundational when claims of base
invariance, infinite precision or dimensionless representation are applied to finite measurement.

28.4 The point is a compression

The fourth claim is that the point is a symbolic compression of finite registration. The point
remains available as a mathematical primitive inside an ideal system, but its measured use is

derivative.

This relocation resolves an old tension. Geometry can retain exact points for deduction while
metrology retains finite regions for measurement. The route between them is a declared
compression rather than an unexplained leap.
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28.5 Finite representation is base-dependent

The fifth claim is that representation in a finite medium depends upon base. Changing base
changes character repertoire, sequence length, error structure and physical cost. Abstract
numerical equivalence does not erase those changes.

This claim extends beyond numeral systems. Any encoding base distributes distinction between
alphabet size and trajectory length. The balance is a geometric and dynamical property of the

medium.



Chapter 29

What Is Not Being Claimed

29.1 Euclidean geometry is not being abandoned

Nothing in this document requires Euclidean geometry to be discarded. Ideal points, lines and
planes remain extraordinarily useful. The work changes their measurement status, not their

formal utility.

The Geofinite position is therefore reconstructive. It asks how an ideal object becomes
operational through finite artefacts and how its omitted constraints may be recovered when
necessary.

29.2 The universe is not declared to be made of spheres

The Geometric Alphonic Sphere is not proposed as a material atom. It represents a minimum
isotropic registration under a measurement system. The physical process giving rise to that
registration may have a different geometry or may not support a simple object description at
all.

Sphere language is used at the level of measured distinction. Any transition from registration
geometry to a claim about fundamental ontology would require additional argument and
evidence.

29.3 Twenty picometres is not a universal minimum

The contemporary electron-ptychography example illustrates an instrumental scale, not a
universal limit. Different instruments, properties and epochs have different profiles. The
example may be superseded.

The framework expects such supersession. A smaller directly resolved distinction changes the
relevant a.. The theory does not protect a favourite number.

29.4 Theory below the limit is not forbidden

Models may refer below the current measurement boundary. They may make successful
predictions and guide new instruments. The requirement is that model-assigned values remain

distinct from directly resolved values in provenance and claim.

This is not an anti-theoretical position. It is a demand that theory remain connected to the
measurement trajectory through which it gains and changes admissibility.
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29.5 Finite does not mean crude

A finite measured region can be extremely small, stable and precisely characterised. Finite
does not mean approximate in the sense of careless or inferior. It means that the object of
measurement has a bounded symbolic and instrumental history.

A measured value is not merely a defective real number. It is the actual output available to
the measurement system. Its uncertainty and provenance are part of its positive definition.



Chapter 30

Philosophical Consequences

30.1 Geometry becomes historically situated

If measured geometry begins with an epoch-dependent Alphonic Limit, then geometry has a
history. What can be distinguished depends upon available instruments, symbol systems and
admissibility rules. The measured geometric world grows as artefacts create new distinctions.

This does not make geometry a matter of personal preference. Instruments can be tested
and results repeated. Historical situation means that objectivity is achieved through finite
procedures rather than through escape from all procedure.

30.2 The ideal object moves from origin to outcome

In the classical narrative, the ideal point is the origin of construction. In the Geofinite narrative,
it is an outcome of compression. This move changes the philosophical burden.

The question is no longer how an extensionless point mysteriously gives rise to measured exten-
sion. The question is how a finite registration can be usefully represented by an extensionless
symbol. The second question has an observable answer: through centring, coding, projection
and shared convention.

The ideal object becomes intelligible as an artefact of successful symbolic reduction.

30.3 Measurement and language share one structure

A measured registration becomes a character; characters form trajectories; trajectories stabilise
models; models guide new measurements. Geometry and language are therefore not separate
domains joined only at the final report. The instrument already classifies. The diagram already
measures. The equation already carries compressed provenance.

The Functional Symbolic Trajectory provides a common frame. A point, radius, coordinate or
theorem is a finite pathway through which constraints are carried and removed. The reader
reconstructs the pathway sufficiently to continue it.

This is why the geometric adjunct belongs within FSM rather than beside it. It shows that
the smallest mark, the measuring instrument and the most abstract equation participate in
one finite symbolic mechanics.
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30.4 The reader completes the geometry

A diagram does not contain its own interpretation. The reader supplies scale, depth suppression,
pointer convention, character identity and model. The reader is therefore an active part of the
geometric trajectory.

This does not mean that the reader may choose anything. The artefact constrains reconstruction.
Shared training and measurement provenance constrain it further. But the meaning of a point
on a page does not reside in the ink alone. It emerges through the coupled system of mark,
context and reader.

The statement that the reader is the author acquires a geometric form. The reader completes
the compressed relation by reinstating enough constraint for the symbol to function.



Chapter 31

Conclusion: Before the Point

The foundational question was simple: what is the smallest geometrical object that can
participate in measurement? Once the question is asked before the point is admitted, the
usual order of geometry changes.

An extensionless point cannot be directly registered. A first-order measurement begins with a
finite interaction and a finite three-dimensional response. The smallest admissible response at
a specified epoch is bounded by the Alphonic Limit. Where no direction has been justified,
the response may be represented conservatively as a Geometric Alphonic Sphere.

The sphere alone is not yet a complete geometry. Direction, orientation, curvature, position
and addressability arise through finite neighbourhoods. The distinction between minimal
object and minimal system opens a new research programme. A four-registration non-coplanar
frame may suffice for basic volumetric orientation. A larger configuration may be needed
for containment. A saturated first shell of twelve neighbours around a central equal sphere
provides a candidate limiting geometry for isotropic local distinction, but its measurement
function remains conjectural.

A measured distinction is also not yet a character. A character must be separated from a
repertoire of alternatives. It requires internal structure, boundary margin, persistence and
a reader or detector. The Character Alphonic Scale must therefore exceed the Alphonic
Limit. The pointer that refers to a registration must also exceed it, because direction requires
asymmetry and relation.

The instrument is not outside this geometry. It must contain enough finite structure to interact
with, separate, preserve and report the distinction. The Instrumental Holding Volume exceeds
the target registration. Measurement is a coupled geometry of object, instrument, interaction
and symbol.

Radius, circumference, line and plane can then be reconstructed. A radius is a scalar com-
pression of a relation between finite centre and boundary regions. A measured circle is a shell
or finite boundary trajectory, not infinitely many registered points. A line is a compressed
directional relation. A plane is a volumetric arrangement from which one dimension has been
removed. These classical objects remain useful because their compression is successful.

The same reasoning reaches symbolic base. A finite base requires a physical alphabet. Higher
base increases character repertoire and can shorten the sequence. Lower base simplifies the
repertoire and lengthens the trajectory. Abstract values may remain equivalent while their
finite representational costs differ. Base invariance is therefore an ideal relation, not an
unconditional property of finite construction.

The principle joining these results is that compression removes constraint. The point removes
volume. The line removes endpoint thickness and interpolates relation. The scalar removes
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direction. The equation removes much of the measurement history. The compact expression
remains operational only because context, provenance, standards and trained readers restore
what has been removed.

The point is not rejected. It is relocated.

Final reconstruction

The point is the compressed symbolic representative of a finite three-dimensional regis-
tration after its measurable extent has been removed from the immediate account.

The complete order may now be written:

measurement interaction — Alphonic registration — Alphonic neighbourhood
— geometric character — finite symbolic trajectory

— point, line and plane as compression.

Classical geometry begins with the point and constructs extension. Finite Symbolic Mechanics
begins with measured extension and reconstructs the point.

Geometry does not acquire physical meaning when extension is constructed from the point.
The point acquires measured meaning when it is reconstructed from finite extension.



Part XII

Appendices

80



Chapter A

Euclidean Definitions and Historical
Provenance

The familiar English wording used in this monograph follows the translation tradition associated
with Thomas L. Heath. Book I begins with definitions commonly rendered as:

1. A point is that which has no part.

2. A line is breadthless length.

3. The extremities of a line are points.

4. A straight line is a line which lies evenly with the points on itself.
5. A surface is that which has length and breadth only.

6. The extremities of a surface are lines.

7. A plane surface is a surface which lies evenly with the straight lines on itself.

The historical transmission of these definitions is complex. Greek manuscripts, Latin editions,
commentaries and modern translations do not all carry identical wording or philosophical
interpretation. The present argument does not depend upon one English phrase being the
only possible translation. It depends upon the long-standing ideal sequence in which point,
line and surface are defined by the removal of part, breadth or depth.

Christopher Clavius’s early modern editions are especially relevant to the wider historical
programme because their diagrams and commentaries show how ideal objects were clothed in
finite printed artefacts. A future expanded edition of this monograph should compare selected
Greek, Latin and English formulations and examine the commentary tradition surrounding
the point.

The Geofinite claim is not that Fuclid intended a theory of physical instrumentation. It is
that later measured geometry often inherits Euclid’s ideal primitives without restating the

compression by which they become physical marks.
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Chapter B

Compact Foundational Page

Definitions

1.

2. The Alphonic Limit « is the smallest admissible three-dimensional distinction available to
a specified measurement system at a specified epoch.
3. The Geometric Alphonic Sphere is the minimal isotropic registration associated with that
limit when no direction is privileged.
4. An Alphonic neighbourhood is a finite arrangement sufficient to establish relational
distinction around a registration.
5. A geometric character is a stable three-dimensional configuration functioning within a
finite symbolic repertoire.
6. The Character Alphonic Scale x is the minimum geometric and relational structure
required for character identity, with x > a.
7. A radial registration is a measured relation between finite regions.
8. Geometric compression removes measured constraints to produce a portable symbolic
representation.
Postulates
I. Whatever participates directly in measurement must possess finite three-dimensional
extent.
II. An extensionless object cannot be admitted as a first-order measured geometrical object.
III. Every instantiated mark and character possesses finite three-dimensional extent.
IV. A measured distinction exists only where the system can separate one registration from
another.
V. The smallest admissible registration at an epoch is bounded by the applicable Alphonic
Limit.
VI. An instrument must possess sufficient geometry to interact with and distinguish the

A measured distinction is a finite three-dimensional registration separable from at least
one alternative under specified conditions.

registrations it reports.
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VIL

VIII.

IX.

X.

A character must remain distinguishable from every alternative character admitted by
the repertoire.

Direction, orientation, position and curvature are relational properties.
Point, line and plane are compressed symbolic projections of prior finite measurement.

Symbolic precision does not create a new first-order distinction without supporting
measurement.

Common commitments

. What cannot be distinguished cannot be separately measured.

What cannot interact cannot be directly registered.

A coordinate does not create the position it describes.

. Digits finer than the applicable Alphonic Limit refine the model, not necessarily the

measurement.
Compression removes constraint.

Removed constraints must remain lost or be reconstructed from context, provenance or
further measurement.

Equal abstract values need not have equal finite representational cost.



Chapter C

Notation

Symbol Meaning

Q Alphonic Limit for a specified measurement system, condition and
epoch.

Qe Finite region associated with an Alphonic registration.

Va Effective volume of an isotropic Alphonic sphere.

X Character Alphonic Scale.

Vi Effective volume or geometric burden of a character.

Vi Instrumental Holding Volume.

C; A physical character class in a finite repertoire.

Ap Alphabet or character repertoire of size B.

C Centring or compression operation that maps a finite region to a
representative point.

U Uncertainty description.

H Historical and procedural provenance.

z Instrument and its relevant response structure.

M Measurement, reconstruction or interpretive model.

R Provisional finite representational cost.

~ Measured or finite relation whose status includes uncertainty and

provenance.
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Chapter D

Sphere-Packing Distinctions

The use of the number twelve must be protected from overinterpretation. The three-dimensional
kissing number states that at most twelve non-overlapping equal spheres can touch a central
equal sphere. This result does not by itself establish any of the following:

o that twelve neighbours are necessary for a local frame;

that twelve neighbours are necessary for containment;
e that the thirteen-sphere cluster is a unique character;

e that an instrument must be built from equal spheres;

that physical space is composed of sphere packings.

The result supplies one candidate saturated first-shell geometry. Its relevance to FSM depends
upon additional operational criteria.

Relational frame

A pair provides a separation relation. Three non-collinear registrations provide a planar frame.
Four non-coplanar registrations provide a volumetric frame. These counts concern relational
dimension, not containment.

Containment

Containment requires a declared rule. A central sphere may lie inside the convex hull of
neighbour centres without being touched by every neighbour. A detector may surround a
target through continuous material rather than discrete spheres. The minimum depends upon
the criterion.

Saturated shell

A saturated first shell maximises equal touching neighbours around a central equal sphere.
It is a candidate for isotropic local contact and redundancy. Its measurement value must be
tested under perturbation, missing neighbours and finite classification.

Character packing

A character cluster must be distinguishable from alternative clusters. The number of spheres,
their arrangement and the allowed transformations all matter. The smallest cluster sufficient
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for one character may be much smaller than the cluster required for a large repertoire.



Chapter E

Instrumental Alphonic Profile Template

A future empirical catalogue may use the following template.

Field

Description

Instrument
Measured property

Interaction
Sampling

Reconstruction
Calibration

Distinction criterion
Isotropic or anisotropic
limit

Localisation precision
Uncertainty

Provenance

Admissibility statement

Name, configuration and relevant detector geometry.
Spatial position, intensity, time, frequency, mass-to-charge
relation or other quantity.

Physical coupling between target and instrument.

Pixel, voxel, dwell time, scan step or other sampling struc-
ture.

Filtering, fitting, inversion, interpolation and regularisation.
Reference standards and traceability chain.

Operational rule by which two states count as separately
resolved.

Scalar a or directional response region.

Repeatability or model-based centre precision, kept distinct
from resolution.

Statistical and systematic components or full uncertainty
region.

Date, operator, software, version, conditions and processing
history.

Exact claim supported by the complete measurement system.
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Chapter F

Relationship to Wider Finite Symbolic
Mechanics

F.1 Finite symbol

The geometric adjunct supplies a physical foundation for the statement that a symbol is
finite. Every symbol is instantiated through a finite mark, state or trajectory. Its apparent
abstraction is maintained by a reader who maps many finite instances into one symbolic class.

F.2 Spherical Uncertainty Distribution

The Geometric Alphonic Sphere is closely related to the Spherical Uncertainty Distribution.
Both withhold preferred direction at the limit. The sphere may represent the smallest isotropic
registration, while the uncertainty distribution represents the admissible spread around a
measured relation. In actual instruments both may unfold into anisotropic regions.

F.3 Measured numbers

A measured number is not a defective real number. It is a finite symbolic result with uncertainty,
provenance and admissibility. The geometry developed here shows why its digits cannot be
detached from the instrument and character system that produced them.

F.4 Functional Symbolic Trajectory

A point, line, coordinate or equation is carried by a Functional Symbolic Trajectory. Its meaning
depends upon earlier definitions, measurement operations and later uses. Compression shortens
the visible trajectory but does not erase its historical dependence.

F.5 Base non-invariance

The Character Alphonic Scale provides a geometric reason for base non-invariance. Different
bases require different alphabets and trajectory lengths. The abstract equivalence of values
does not imply equality of finite physical implementation.

F.6 Symbolic drag

When ideal geometry is applied to finite measurement, omitted constraints return as residuals,
uncertainty, corrections and model dependence. These are expressions of symbolic drag. A
finite theory should carry them rather than hide them behind additional digits.
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F.7 The five recurring commitments

The adjunct also aligns with five recurring Geofinite commitments:

1.

finite symbol: every instantiated symbol has finite extent;
Alphonic Limit: every first-order distinction is bounded by current measurement;

uncertainty: every measured relation has thickness;

. provenance: every symbol has a trajectory of production;

admissibility: claims depend upon the conditions under which distinctions are accepted.

The Alphonic foundation of measured geometry is therefore not an isolated amendment. It is

the geometric expression of the wider FSM programme.
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reconstructing relational state from delayed finite observations, relevant to the trajectory-
based extensions proposed in the computational programme.



Closing note

This draft is intended to stand both as an opening and as a platform. Its foundational sentences
may be extracted and used independently, while the narrated chapters preserve the route by
which those sentences became necessary. Later work may revise notation, reject conjectures,
alter candidate packing bounds or supply new experimental limits. Such changes would not
weaken the central reversal. They would demonstrate it: geometry develops as new finite

distinctions become admissible.

92



	Abstract
	Prefatory note
	I The Reversal
	Geometry Before Abstraction
	The prior question
	A new order of construction
	Extent as the beginning of measured geometry

	Euclid's Opening Compression
	The economy of the classical definitions
	Lower dimensions as products of removal
	The point, clothed and unclothed
	What the reversal preserves

	Reverse Engineering the Point
	From interaction to idealisation
	The finite registration region
	The point as terminal compression


	II Foundational Sentences
	Definitions
	Measurement Postulates
	Common Commitments

	III Constructing Geometry from Finite Extent
	The Geometric Alphonic Sphere
	Why a sphere appears at the limit
	Four levels that must not be collapsed
	Isotropy as withheld commitment
	The Alphonic Limit is epoch-dependent

	Why One Sphere Is Not Yet Geometry
	Extent without orientation
	From object to neighbourhood
	Several minima, not one
	Curvature as a relational achievement

	Alphonic Neighbourhoods and Sphere Packing
	The three questions
	Why the number twelve nevertheless matters
	The Alphonic Neighbourhood Conjecture
	Candidate lower bounds
	Packing as admissibility rather than decoration


	IV From Distinction to Character
	The Geometric Character
	Why a registration is not yet a symbol
	The Character Alphonic Scale
	The character as a finite attractor of reading
	Boundary margins and symbolic thickness

	Addressability and the Twenty-Position Field
	The thought experiment
	A finite field of regions
	The character that names the limit

	The Geometry of the Pointer
	Reference is an artefact
	Pointer and target
	The pointer cannot equal the selected sphere


	V Instruments as Geometric Containers
	The Instrument Must Hold the Distinction
	The instrument is inside the account
	Containment, interaction and distinction
	The Instrumental Holding Volume
	The instrument as a finite alphabet

	Measurement as Coupled Geometry
	The complete event
	Exogenous and endogenous measurement
	The registered result and its uncertainty
	Measurement cannot be reduced to readout


	VI Radius, Extent and Finite Geometry
	The Radial Relation
	From exact points to finite regions
	The centre is an operation
	Radius as scalar compression
	Radial resolution and shell thickness

	The Finite Circle and Circumference
	A circle is not encountered as infinitely many points
	Circumference as a trajectory of finite relations
	The circle as stabilised relation
	Closure and finite base

	Point, Line and Plane as Projections
	The measured point
	The measured line
	The measured plane
	Projection is legitimate when declared


	VII Base, Alphabet and Geometric Capacity
	Finite Base Dependence
	The abstract claim of base invariance
	The geometric burden of an alphabet
	The base trade-off
	Equal value, unequal trajectory
	Base non-invariance in measured geometry

	Character Volume and Trajectory Length
	Toward a fuller cost function
	An optimal physical base
	Characters as packed finite regions
	Sequence as extended geometry


	VIII Compression Removes Constraint
	The Removal of Geometry
	The compression ladder
	Point compression
	Line and scalar compression
	Constraint as the source of precision

	Reconstruction, Context and Provenance
	What compression assumes
	Provenance as retained geometry
	Shared assumptions as decompression machinery
	Symbolic drag


	IX The Current Measurement Epoch
	Instrumental Scale and Reported Precision
	The tens-of-picometres case
	Resolution, localisation and reconstruction
	The danger of digit inheritance
	An epochal rather than universal limit

	Theory Below the Alphonic Limit
	What may be said below the limit
	Model-assigned extent and measured extent
	Theoretical objects as Functional Symbolic Trajectories
	Admissibility rather than prohibition


	X Formal Statements and Research Programme
	Propositions and Conjectures
	Mathematical Programme
	A geometry of regions rather than points
	Operational definitions of neighbourhood function
	Finite radial geometry
	Character space and classification geometry
	A finite cost model for base

	Computational Test Bed
	Sphere-cluster alphabets
	Testing the neighbourhood candidates
	Finite radial reconstruction
	The twenty-position demonstrator
	Relation to the Takens-Based Transformer

	Metrological and Experimental Programme
	Documenting actual Alphonic limits
	Anisotropic limits
	The minimum geometry of storage and display
	Instrument construction as a change of epoch


	XI Discussion
	What Is Being Claimed
	Measurement requires extent
	First-order measured geometry is three-dimensional
	Characters are geometric objects
	The point is a compression
	Finite representation is base-dependent

	What Is Not Being Claimed
	Euclidean geometry is not being abandoned
	The universe is not declared to be made of spheres
	Twenty picometres is not a universal minimum
	Theory below the limit is not forbidden
	Finite does not mean crude

	Philosophical Consequences
	Geometry becomes historically situated
	The ideal object moves from origin to outcome
	Measurement and language share one structure
	The reader completes the geometry

	Conclusion: Before the Point

	XII Appendices
	Euclidean Definitions and Historical Provenance
	Compact Foundational Page
	Notation
	Sphere-Packing Distinctions
	Instrumental Alphonic Profile Template
	Relationship to Wider Finite Symbolic Mechanics
	Finite symbol
	Spherical Uncertainty Distribution
	Measured numbers
	Functional Symbolic Trajectory
	Base non-invariance
	Symbolic drag
	The five recurring commitments

	References and provenance notes
	Closing note


