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On the Circle as Procedure

Overview

This essay develops a Geofinite reconstruction of classical
geometric objects, with particular attention to the circle,
arc, segment, chord, and line. The central argument is
that many objects of classical geometry are not originally
static Platonic entities, but compressed residues of finite
construction procedures. A circle divided into arcs and
segments is not merely an ideal diagram; it is the sym-
bolic trace of actions such as marking, sweeping, cutting,
rotating, comparing, and measuring. Modern mathemat-
ical notation has compressed these procedural origins into
static symbolic forms, thereby obscuring the finite mea-
surement and construction processes from which geomet-

ric knowledge arises.

Within Geofinitism, or Geometric Finitism, knowledge
begins with finite exogenous measurement. Measurement
generates finite symbols across the Generonic boundary,

and these symbols enter the symbolic realm with uncer-
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tainty, provenance, and finite geometric extent. At the
Alphonic Limit, a line is not an ideal one-dimensional lo-
cus, but a finite symbolic trace with minimum geometric
width: a pipe rather than a Platonic line. Likewise, an
arc is a curved symbolic pipe, and a sector or segment
is a bounded region formed by finite uncertain symbolic

traces.

The essay argues that the classical two-dimensional dia-
gram is a projection of a richer finite construction trajec-
tory. Using the language of delay embedding and phase-
space reconstruction, a geometric construction may be
treated as a symbolic time series whose final diagram is
only a flattened document of the process. This reframing
opens a constructive programme for Geofinite geometry,
in which classical diagrams are audited as compressed

projections of finite procedural traces.

Introduction

Classical geometry often appears to begin with ideal ob-
jects: points, lines, circles, arcs, chords, sectors, and seg-
ments. These entities are treated as if they are already
available to thought in purified mathematical form. A
point has no dimension. A line has no thickness. A circle
is the set of all points equidistant from a centre. An arc
is a portion of the circumference. A segment is a region

bounded by an arc and a chord.
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This language is familiar, powerful, and efficient. Yet
from a Geofinite perspective, it hides the process by which

these objects become available as symbols.

A circle is not first encountered as a completed Platonic
object. It is drawn, swept, traced, marked, rotated, di-
vided, cut, measured, compared, and described. The con-
struction comes before the ideal object. The action comes
before the compressed noun. The mark comes before the

formal definition.

This paper develops the claim that many classical geo-
metric entities are compressed symbolic residues of finite
construction procedures. In particular, the circle divided
into arcs and segments provides a useful case study be-

cause it exposes several layers of compression:

construction action — finite trace — diagram — formal geometric obje

Modern mathematical representation often begins near
the end of this chain. Geofinitism begins near the begin-

ning. The central claim of this paper is:

A classical geometric figure is a flattened pro-

jection of a finite construction trajectory.

The purpose of this paper is not to reject classical geom-
etry. Rather, it is to restore the procedural and measure-

ment basis that has been compressed by modern symbolic
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representation.

Note: in this essay the tilde ~ denotes bounded measur-
able correspondence under finite constraints, not classical

equality or similarity i.e. usage as the Geofinite Tilde.

Geofinite Commitments

Geofinitism, or Geometric Finitism, begins from the com-
mitment that knowledge is grounded in finite measure-
ment. A measurement is not a perfect access to an ex-
ternal object; it is a finite interaction that generates a

symbolic trace:

The first commaitment: is that the world is known through

finite exogenous measurement.

The second commitment: is that every measurement car-

ries uncertainty.

The third commitment: is that measurements generate

finite symbols.

The fourth commitment: is that models, equations, di-
agrams, and narratives are constructed within the sym-

bolic realm after symbol generation has occurred.

The fifth commitment: is that no perfect correspondence
between symbol and external source is admissible as a
foundation. A symbol is not the measured process itself.

It is a finite construction generated from that process.

8
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Thus the Geofinite pathway is not:
world — perfect geometric object.

It is:

symbolic potential
lﬁnite measurement /construction
finite symbolic trace
lprojection
diagram
lformal compression
geometric object
lnarrative

explanation

The transition from symbolic potential to symbolic form
occurs at the Generonic boundary. At this boundary a
finite mark, trace, measurement, or distinction is gener-
ated. This symbol then enters the symbolic realm and
may be compared, related, projected, encoded, compressed,
and formalised. Classical geometry typically treats the
formal object as primary. Geofinitism treats the finite

trace as primary.

9
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The Loss of Procedure in Modern

Geometry

Many early mathematical and natural philosophical texts
present geometry procedurally. One is instructed to draw,
extend, bisect, describe a circle, cut a line, set a compass,
rotate an arc, or construct a figure. The geometry is em-
bedded in the action. The object is not merely named;

it is produced.

Modern symbolic mathematics retains the result but of-

ten loses the procedure.
A construction such as:

Draw a circle with centre O and radius r.
Mark two points on the circumference. Join
them by a chord. Consider the region bounded
by the chord and the arc.

is eventually compressed into terms such as:

circle, arc, chord, segment.

The procedural sequence is then further compressed into

formulae. For example, an arc length may be written:

s =1,

10
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and a sector area:
1

A= —r?6.
2
These formulae are powerful, but they do not carry the
full construction history. They omit the finite act of
marking, the width of the line, the uncertainty of the
centre, the finite motion of the compass, the surface on

which the figure was drawn, and the procedural sequence

by which the symbolic object was created.

The result is a representational inversion. What began as
a process becomes a diagram. What became a diagram
becomes an object. What became an object becomes a

formula. The formula then appears foundational.

Geofinitism reverses the inversion.

Circle, Arc, and Segment as Con-

struction Processes

Consider a circle divided into arcs and segments.

In classical geometry, the circle is usually defined as the

set of all points in a plane equidistant from a centre:
C={reR*: |z -0|=r}

This definition is concise, but it is not the construction.

It presupposes the plane, the point, the norm, the radius,

11
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and the equality relation. It begins from an ideal formal

environment.

A procedural account begins differently:

1.

mark a centre;

set a finite radius;

sweep a trace;

stabilise the trace as a circle;
mark points along the trace;

draw chords or radii;

identify arcs, sectors, or segments;

compare or measure the resulting regions.

This is not a trivial difference. The procedural account

includes time, action, tool, trace, uncertainty, and sym-

bolic generation. The classical account removes these and

presents the completed object.

In Geofinite notation, a circle construction may be rep-

resented as a finite procedural sequence:

Cproc - <017627 R 7Cn)7

where each ¢; is a construction event.

The resulting diagram is then not identical to the proce-

12



On the Circle as Procedure

dure:

DC 7_é Cproc~

Rather:
DC ~ HZD (Cproc)>

where Il;p is a projection into a two-dimensional dia-

grammatic trace.

The classical circle is then a further compression:
Cclassical ~ ]:(DC’)a

where F is a formalisation process that converts the di-
agram into an ideal mathematical object. It is of note:
a classical Platonist would object that the procedure ap-
proximates the ’ideal circle’, not that the ideal circle is
derived from the procedure. Geoifnitism rejects the Pla-
tonic form as being an unmeasurable and is therefore
inadmissible under the foundational commitments of Ge-

ofinitism.

Thus:
Cclassical ~F (HQD (CPTOC)) :

The classical circle is therefore downstream of a finite

construction procedure.
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The Line as Pipe

The most basic difference between classical and Geofinite
geometry concerns the line. In classical geometry, a line is
idealised as one-dimensional. It has length but no width.
It is treated as a perfect locus of points. In Geofinitism,
a line produced by measurement or construction is not
dimensionless. It is a finite symbolic trace with extent,
width, uncertainty, and provenance. At the Alphonic
Limit, the line has a minimum geometric dimension de-

termined by the finite resolution of symbol formation.

A classical line may be written:

lc ~ ideal one-dimensional locus.

A Geofinite line is better represented as:
le ~ T8, Vay Uay Pe),

where s is the symbolic identity assigned to the trace,
V., is the finite Alphonic volume of the trace, U, is its
uncertainty structure, and Pg is the provenance of the

construction process.
In plain terms:

A Geofinite line is not an ideal line. It is a

finite pipe.

The word pipe is useful because it restores geometric

14
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thickness. A drawn line is not an infinitely thin abstrac-
tion. It is a bounded trace. Even when represented on
a flat page, the line has finite width. When understood
physically and symbolically, it has three-dimensional struc-

ture.
Thus:
lo £ lg.

The classical line is a flattened idealisation of the Geofi-

nite trace:
le ~ Wgea(Ue)-

The finite pipe is primary under Geofinitism. The ideal

line is a later projection.

The Arc as Curved Pipe

The same argument applies to the arc.

In classical geometry, an arc is a portion of a circumfer-

ence. It is treated as an ideal curve in a plane.

In Geofinitism, an arc is a curved symbolic trace pro-
duced by a finite construction. It has width, uncertainty,
and provenance. It is not a zero-width mathematical

curve.

We may write:

Yo ~ ideal curve segment,
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where v¢ denotes the classical arc.

The Geofinite arc is:
Ya ~ 7'04(3D)<ryv S, VOL? UOU PC)7

where v denotes the procedural trace trajectory.
Thus, in Geofinite terms:

An arc is a curved pipe generated by a finite

sweeping procedure.

The arc has a history. It is swept. It is marked. It is
constrained by the finite resolution of the drawing tool,

the measuring apparatus, the surface, and the observer.

The classical arc is a projection:

Yo ~ Hideal (VG)

This does not make the classical arc useless. It makes it

a compression.

Segments and Sectors as Uncer-

tain Bounded Regions

A classical circular segment is the region bounded by a
chord and an arc. A sector is the region bounded by two

radii and an arc.

16
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In classical notation, these boundaries are ideal. The
chord is a perfect line. The arc is a perfect curve. The

radii are ideal line segments. The region is sharply bounded.

In Geofinitism, each boundary is finite. The chord is a
pipe. The arc is a curved pipe. The radii are pipes.
The bounded region therefore has an uncertainty band

around its boundary.

Let S¢ be a classical segment. A Geofinite segment may
be written:

Sa ~ (Sc, Ugs, Pe),

where Upyg is the uncertainty structure associated with

the boundary and P is the construction provenance.

More fully:
Sa ~ (va, la, Uss, Pe)

where v is the Geofinite arc boundary and /g is the

Geofinite chord boundary.

For a sector:

Qc ~ (varlaa ez, Usg, Pe) .

The bounded region is therefore not an ideal region en-
closed by dimensionless boundaries. It is a finite con-

struction whose boundary has thickness and uncertainty.
This has consequences for formulae. A classical area ex-

17
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pression such as:
1
A= —r2%0
2

should be understood as an idealised projection of a finite
construction. A Geofinite area should carry boundary

uncertainty:
Ag ~ (Ac,Usa, Po),

where A is the classical area expression and Uy, records
the uncertainty introduced by the finite boundaries and

measurement process.

The Alphonic Limit in Geometry

The Alphonic Limit is the boundary at which a finite
measurement or construction first produces an admissible
symbol. In arithmetic, this may concern the smallest
distinguishable symbolic unit. In geometry, it concerns
the smallest distinguishable trace, mark, boundary, or

spatial distinction.

At the Alphonic Limit, a geometric symbol is not a point.

It is a finite bounded symbol:

NGP)Y (5, Vi, Ua, Pp).

«

Here s is the assigned geometric symbol, V,, is the finite
geometric volume of the mark or trace, U, is the uncer-

tainty structure, and Py is construction provenance.

18
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Thus a point, line, arc, or boundary cannot be treated as
zero-dimensional or infinitely precise at first order. These
ideal objects may exist as downstream symbolic projec-

tions, but not as foundational Geofinite objects.

The Alphonic Limit prevents infinite subdivision from

being treated as direct measurement.

A classical construction may divide an arc indefinitely in
principle. A Geofinite construction cannot. It reaches a

finite symbolic boundary:

subdivision — N3P,

Beyond this limit, further refinement is no longer first-
order construction. It becomes interpolation, modelling,

inference, or narrative extension.
This gives a concise rule:

Beyond the Alphonic Limit, geometric preci-

sion becomes model-mediated.

The Two-Dimensional Diagram as

Projection

A diagram is not the geometry itself. It is a projected

document of a construction process.

A two-dimensional sketch of a circle with segments and

19
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arcs may appear simple. But it hides the symbolic cost
of construction. It omits the time-ordering of actions. It
suppresses line thickness. It treats uncertain boundaries

as ideal. It presents the result as static.

In Geofinite notation:

D2D ~ H2D (Cproc)7

where Dyp is the diagram and C,,,. is the construction

procedure.

The formal classical object is one step further:

GC ~ f(D2D>

Thus:
GC’ ~ F (H2D<Cproc)) .

The classical object is not the construction. It is a formal

compression of a projection of the construction.

This reveals the structure hidden by modern notation:

procedure — trace — diagram — formal object.

The danger is that the final object becomes treated as

primary.
Geofinitism restores the earlier layers.

20
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Delay Embedding and Procedural

Reconstruction

A geometric construction unfolds in time. It is therefore

natural to treat it as a symbolic time series.

Let:

Cy = (c1,¢2,...,Cpn)

represent the ordered construction events. These may
include marking, sweeping, cutting, drawing, rotating,

dividing, or measuring.

A delay embedding of this construction sequence may be

written:

FC(t) = [Ot7 Ct—‘ra Ct—27'7 s 7Ct—k7']-

This embedded object represents more than the final di-
agram. It reconstructs procedural structure. It allows
the construction to be considered as a trajectory in a

symbolic phase space.
The final diagram is then a projection:

D¢ ~ 1yp(Te).

The Geofinite reconstruction seeks to recover more of the

21



On the Circle as Procedure
procedural trajectory:
G ~ Re(Lo),

where R denotes a Takens-style or delay-embedding re-

construction of the construction process.
This is a significant change of viewpoint.
Classical geometry asks:

What is the ideal figure?
Geofinite geometry asks:

What finite construction trajectory generated

the symbolic trace that became the figure?

The latter question preserves procedural history.

Mapping Classical Geometry to Ge-

ofinite Geometry

A classical geometric object may be mapped into a Ge-

ofinite reconstruction, but the mapping is not identity.

Let G¢ be a classical geometric object and G its Geofi-

nite reconstruction. Then:

Ge # Gp.

22
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Rather:
GC’ ~ Hideal(GF)a

or in reverse reconstruction:
GF ~ RGF(G07 PC) Uoz)v

where R is a Geofinite reconstruction operator, Pg is
construction provenance, and U, is uncertainty at the
Alphonic Limit.

This mapping has several consequences:

1) the classical object is treated as a projection, not as a

foundation;

2) the Geofinite object includes uncertainty and prove-

nance;
3) ideal boundaries are replaced by finite symbolic pipes;
4) infinite divisibility is replaced by Alphonic limitation;

5) formulae are interpreted as compressed symbolic sum-

maries of construction processes.

Thus a classical circle:
Ce
may be reconstructed as:

C1F ~ (FCH,VG) Vom UOMPC)’
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where I'¢ is the construction trajectory and g is the

finite curved trace.

Symbolic Cost of Construction

Classical geometry often treats construction as cost-free.
A line may be drawn, extended, bisected, or rotated with-
out recording symbolic cost. A circle may be divided into
arbitrary segments. A point may be inserted wherever

needed.

In Geofinite geometry, every symbolic construction has

cost.
This cost may include:
1. measurement cost;
2. inscription cost;
3. resolution cost;
4. representational cost;
5. computational cost;
6. uncertainty cost;
7. projection cost;
8. narrative cost.

Let the symbolic cost of a construction be written:

K (Cproc)-

24
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A classical diagram suppresses this cost:

D¢ ~ 1op(Cproe)  with K hidden.

A Geofinite diagram records it:

DG ~ (HZD(Cproc>>K7 Ua; PC)

This is important because symbolic cost affects represen-
tational structure. A circle divided into many small arcs
is not merely a finer version of the same object. It is
a different symbolic construction with greater cost, ad-
ditional marks, increased uncertainty accumulation, and

altered provenance.

Thus, a Geofinite geometry does not ask only what fig-
ure is represented. It asks what it cost to produce the

representation.

Compression into Formula

The final stage of geometric compression is the formula.

For example:

s=r0

compresses a sweeping procedure into a symbolic relation

between arc length, radius, and angle.
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Similarly:
1
A= =r%
2
compresses a sector construction into an area formula.
These formulae are not rejected. They are reclassified.

A formula is a narrative-symbolic compression of a con-

struction process:
FC ~ S<Cp7"oc)7

where § is a symbolic compression operator.

A Geofinite formula should preserve the provenance and

uncertainty of its construction:

Fg ~ (Fo,Ur, Pc, K).

For arc length:
Sg ~ (Tv 67 US; PCy KS>7
rather than:
s=rb
as an unqualified ideal relation.

The equality sign may therefore be replaced by a tilde
relation:

s~rh,

where the relation indicates a model-mediated symbolic
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correspondence within declared limits.

This is not a weakening of mathematics. It is a strength-

ening of its measurement accountability.

The Geofinite Trace Function

We now define a named function to formalise the recon-

struction.

Let the Geofinite Trace Function be written:

Ea : (Cpram-PC) — (FC7NC(YSD)7UOMK>-

Here:

- Cproc 1s the construction procedure;

P¢ is the provenance of the construction;

['c is the construction trajectory;

- NBP) i the finite symbolic trace at the Alphonic

Limit;
- U, is the uncertainty structure;
- K is the symbolic cost of construction.

For a circle construction:

‘Ia (Ccircl67 PC’) ~ (Fcirclea G, Uom KC’)

27
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For a line:

3oz(clinm PC’) ~ (Flinea gGv Uaa KE)

For an arc:

‘za(carca PC) ~ (Farm led Ucw Kﬂ/)

The classical diagram is then:

DC ~ Ilsp (ga(cpTOt% PC)) :

The classical formula is:

Fo ~ 8 (Tlyp (Ta(Cproc, Po))) -

Thus, the classical object is downstream of the Geofinite

trace.

Results of the Enquiry

This enquiry produced the following results:

1) classical geometric objects may be understood as com-

pressed symbolic residues of construction procedures.

2) A circle divided into arcs and segments is not first a

Platonic partition, but a finite procedural trace.
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3) The classical line is a flattened idealisation of a finite
symbolic pipe.

4) The classical arc is a flattened idealisation of a finite

curved pipe.

5) Sectors and segments are bounded by finite uncertain

traces, not by dimensionless ideal boundaries.

6) The Alphonic Limit prevents infinite subdivision from

being treated as first-order measurement.

7) A two-dimensional diagram is a projection of a richer

construction trajectory.

8) delay embedding provides a formal way to think about
reconstructing procedural geometry from symbolic time

series.

9) Formulae such as s = 76 and A = 310 are compressed

symbolic summaries of finite construction processes.

10) The Geofinite Trace Function provides a formal struc-
ture for relating construction procedure, symbolic trace,

uncertainty, cost, and diagrammatic projection.

Philosophical Discussion

The philosophical significance of this reconstruction lies

in the recovery of procedure.

Modern symbolic mathematics often presents geometry

as a world of static ideal forms. These forms are powerful

29
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because they allow efficient manipulation, generalisation,
and proof. But they also obscure the finite processes by

which geometric symbols arise.

The Geofinite view does not deny the usefulness of ideal-
isation. It denies that idealisation is foundational. The

foundational act is measurement-construction. Notably:

1) a point is not first an ideal zero-dimensional entity. It

is a finite symbolic mark.

2) a line is not first an ideal extension without width. It

is a finite trace.

3) an arc is not first a pure curve. It is a swept symbolic

pipe.

4) a segment is not first an ideal region. It is a bounded

construction with uncertain boundary.

5) a formula is not first a truth about a Platonic ob-
ject. It is a compressed relation among symbols gener-

ated through procedures.

From the Geofinite perspective the meaning of geome-
try becomes not the study of ideal objects, but the dis-
ciplined study of finite symbolic constructions and their
admissible projections. This also restores continuity with
earlier procedural traditions in mathematics. When his-
torical texts instruct the reader to draw, cut, extend, de-
scribe, or construct, they preserve something that mod-

ern notation has often hidden. The action is not merely

30



On the Circle as Procedure

pedagogical. It is part of the origin of the symbol. Ge-
ofinitism therefore does not simply add uncertainty to
classical geometry. It reconstructs the representational

pipeline by which geometric knowledge is formed.
The deeper claim is:

A diagram is not the geometry; it is the com-
pressed document of a finite construction pro-

Cess.

This insight parallels the earlier Geofinite critique of the
ket and the Heaviside function. In each case, modern no-
tation compresses a dynamic process into a static object.
The task of Geofinitism is to recover the hidden process

and make the projection explicit.

Constructive Programme for Ge-

ofinite Geometry

The present paper opens a constructive programme for

Geofinite geometry.

The first task is to catalogue classical geometric enti-
ties according to their procedural origins. Points, lines,
circles, arcs, chords, sectors, triangles, polygons, conics,
and surfaces may each be reconstructed as finite symbolic

procedures.

The second task is to define Geofinite counterparts for
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classical objects. A line becomes a finite pipe. An arc
becomes a curved pipe. A boundary becomes an un-
certainty band. A region becomes a bounded symbolic

construction.

The third task is to develop projection maps between

classical and Geofinite forms:
Wigear : Gr — Ge,
and reconstruction maps:

RGF : GC — GF

The fourth task is to formalise symbolic cost:
K<Cproc)7

and study how this cost changes with subdivision, refine-

ment, projection, and formulaic compression.

The fifth task is to explore delay-embedding represen-
tations of construction sequences. Classical geometric
figures may be treated as final projections of symbolic

trajectories.

The sixth task is to connect Geofinite geometry with
the FSM arithmetic engine and Alphonic Projection Lay-
ers. Numerical representations, geometric diagrams, and

quantum state symbols may all be interpreted as differ-



On the Circle as Procedure

ent projections of finite symbolic construction processes.
This programme does not abolish classical geometry. It
places classical geometry inside a wider representational

account.

Summary

This paper has developed a Geofinite reconstruction of
the circle, arc, segment, and line. The main argument is
that classical geometry has compressed finite construc-
tion procedures into static symbolic objects. A circle
divided into arcs and segments is not merely a Platonic
diagram. It is the result of a finite procedural sequence
involving marking, sweeping, cutting, drawing, measur-

ing, and symbolic stabilisation.

At the Alphonic Limit, the geometric symbol is finite. A
line is not a dimensionless entity but a finite pipe. An arc
is not a zero-width curve but a curved pipe. Segments
and sectors are not ideally bounded regions but finite

constructions with uncertainty bands.

The two-dimensional diagram is a projection of the con-
struction trajectory. The symbolic formula is a further
compression of that projection. The modern formal ob-

ject is therefore downstream of the finite procedure.

The Geofinite Trace Function was introduced as:

i{a : (CpT067PC) — (FC>N0(¢3D)>UOMK)7
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which maps a construction procedure and its provenance
into a trajectory, finite symbolic trace, uncertainty struc-

ture, and symbolic cost.

This provides a foundation for Geofinite geometry as a
procedural, measurement-grounded alternative to purely

idealised classical geometry.

Conclusion

The circle is not first an ideal object. It is a procedure
whose symbolic trace has been stabilised, projected, com-

pressed, and formalised.

The same is true of the arc, the segment, the chord, and

the line.

Modern mathematics has gained great power by com-
pressing these procedures into static symbolic forms. But
this power has come with a loss: the finite construction
process has been hidden. Geofinitism restores that pro-

cess to the centre.

The result is not a rejection of classical geometry, but a

deeper account of its symbolic foundations. Consider:

a classical line is useful. But a Geofinite line remembers

that it is a pipe;

a classical arc is useful. But a Geofinite arc remembers

that it is a swept trace;
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a classical diagram is useful. But a Geofinite diagram

remembers that it is a projection;

a classical formula is useful. But a Geofinite formula

remembers that it is a compression.

This reversal allows geometry to be understood not as a
completed realm of ideal forms, but as a living system of
finite symbolic constructions grounded in measurement,
action, uncertainty, and procedural trace. In this sense,
Geofinite geometry recovers what modern notation has
compressed: the act by which the symbol first came to
be.
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