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8. Withdrawal in the Network

9. Observer in the Network

10. World Definition (ZTFA)

1. Mathematical Fixing of +A / —A

2. A as Curvature Operator of A

3. Two Projections of A (now precise!)
4. Composition: Total Curvature

5. Self-Finding (now completely defined)

ZTFA - Zero to Four Delta Geometry
oA

e 7 (Zero)

- closed possibility

— geometrically: circle

— operationally: read-back capability / holonomy
e Tto

- not time, but transformation

- the transition itself is the system
e F (Four)
— minimal stable structure
— quadrilateral as copy of a closed triangle

- four permissible orientations of the reading
* A (Delta)

- cut, asymmetry, decision operator
- generates 1 - 2 » 3 within the 0

- not difference in the metric sense, but reading break.

©® | [ is, in the Tractatus Principio, the basic tension of possibility / impossibility

Patch kernel on the lattice
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0-cut reflection, triangle reading, and square reading
We work on a square lattice as address space.

Address space and edges
V =72, E:=vv+d)|veV,de D,
with
D, :=(1,0),(-1,0),(0,1),(0,—1)
A cell (square/face) is
¢ = (v;dy,d,) with d, = (1,0), d, = (0,1)
that is, the four corner points v, v + dg, v + dy, v + dg + dy,.

Circle as 0 (closure) and reflection as operator
The “circle” here is not a geometric boundary, but a closure operator on relations/steps:
“closed” means: return to itself is permitted.

We model this minimally as an involution (reflection):
p:E—E, pue))=e
The 0 is then the demand:
(0-closure) e ~ p(e) is permissible.
Text: 0 means: every reading has an allowed read-back (mirror).

Cut through the square: triangle reading as chord

The “cut” is an additional permitted edge per cell (diagonal). For each cell ¢ we choose one of the
two diagonals:

67 (c) := (v, v+ dy + dy), 6 (c) := (v+dg, v+d,)
A cut state is
sc)e+,—,  &(c):=6*c)

Thus, per cell, a triangulation arises (the square is read as two triangles).

Text: The cut is not “partitioning,” but: which chord counts as a step.
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The Four as orientation state of the reading

We introduce a local orientation index
o(e,n) € Z4 =0,1,2,3

(dependent on the beat n). This index is the “Four” as minimal stable mirror/rotation position.

We model rotation as an operator on directions
p:Z4sxDy— Dy, p(0,d) =d, p(1,d) = d*, p(2,d) = —d, p(3,d) = —(d")
Text: o says: in which of the four mirror/rotation positions the cell is currently being read.

Gate/selection L,: what is “visible” at all in the beat

Per beat we choose a set of permissible edges:
L,CEUéc)|ccell
A patch rule is a function
Ly = L(n; o(-,n), s(-), k)

that determines whether, in the beat n, the reading is rather

e orthogonal (only E),
e or triangulated (additional diagonals &(c)),
¢ or mirror-emphasized (via p).

Text: Measurement is gate: it decides which steps count as existent at all.

Holonomy reading: trace on a loop

A reading is a weighting
w:EU(c) > Z.
For a closed loop 7y (edge sequence), the trace is

B() = wle)

ecy

The beat-filtered trace (holonomy wave) is:

Hyn) :=Ba(n) = Y w(e)

e€yNLy,
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Text: The “wave” is not X itself, but the periodic visibility of parts of the trace through L.

Particle wave as superposition and congruence

For several loops 71, .. .,Yr we define
k
¥(n) =) Hy(n)
i=1

A congruence beat n* is (minimally) a beat in which all relevant contributions are
simultaneously active:

Vi: Hy(n*)#0

If the binding is made explicit in addition, a compatibility relation p<i on trace contributions is
posited and demanded:

Vi, j: Hy(n*) ba H,(n*)
Text: Particle = peak/window of stable simultaneous readability, not “object in space.”

Observer coupling as reading transformation

An observer is a reading (w~{(obs)}). Coupling is a transformation
(w, w)) - &(w, w)) :=w'
and therefore
H,(n) — H'y(n) = Ze € yN Lyw'(e), U(n) — ¥'(n)
Text: “Decay” is: under (w') (or under changed L) the congruence window at n* disappears.

Frozen-frame recovery as inversion of the gate

If the recovery mechanism supplies an invariant carrier {2 (or equivalently a reconstructible
trace class), then “invisibility” by gate flip is only projective. Formally: Recovery means that
there is an operator R that reconstructs the hidden structure from the observed course:

Hy(n) =R(HA(-),L), ¥(n)= Z H,(n)

so that peaks/congruences that are not visible under L,, reappear in ¥

Text: Decay = gate change. Recovery = neutralize the gate (or compute backward). Nothing is
ontologically gone.
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What this now means “in fewer steps”

e Curvature becomes local: it is only the change E <> (E U 6) and/or reflection p in the
patch, hence a change of L.

e Wave/particle becomes local: it is only the form of L, relative to the loops.

* Measurement/decay becomes local: Ly, or ® tips over, peaks migrate/disappear.

* Recovery becomes local: the gate effect is computed backward.

Chapter IT

1t as beat-based break form in ZTFA geometry

71 is not a number, but a ratio
Let a circle be given.
n is not defined as a decimal expansion,

but as a ratio form

circumference

diameter

This definition is complete and closed.

All further representations are derivations.

7t arises through self-reference

The diameter is a linear relation.

The circumference is a closed relation.
1t arises exactly where

a linear reading

refers itself back to a closed reading.

7t is therefore not a magnitude in space,

but a relation between two readings of the same structure.

1 is not an infinite reserve

The decimal expansion of nt
m = 3,1415926535. . .

is not preproduced content.

Each digit arises only in the enactment of a calculation.
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The infinity of the representation does not mean
that it contains infinitely much information,
but that the transition circle < line

cannot be finitely closed.

7t as beat-based break

In ZTFA the reading is not in the continuum,

but in the beat.

A beat is a discrete step of the reading.

11 is then not a value,

but the remainder that arises with every beat-based approximation of the circle.
Formally:

Let k be the number of discrete steps for approximation of the circumference.
Then, for every k, a remainder remains

Ui
rL =T — —
which cannot be eliminated.

This remainder is invariant in its form,

not in its numerical value.

7 is a soft breaking edge

In ZTFA geometry there are hard breaks

(e.g. structural edges between levels).

mis not a hard break.

7 is a soft breaking edge:

a place at which the structure bends

without tearing.

1t therefore appears only from the Four onward:
—as soon as a closed copy of a relation exists

(quadrilateral from two triangles).

7 is not storage, but a drift form
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The often-cited statement

“all information is contained in the digits of t”
rests on a false ontology.

7t stores nothing.

1t describes

that, in the return of the circle,

a drift arises that cannot be closed.

This drift is:

e invariant in its existence,
¢ dependent on the beat of the reading,
e productive, not archived.

1 in the ZTFA sense
Within the framework of ZTFA, therefore:

* 7w isnotanumber in space.
e 7 is not an infinite chain.
e 71 is not an information carrier.

7 is the signature of self-reference

of a closed structure under discrete reading.

Closing formula
1 is what remains

when a circle is read in the beat.

Chapter AII

Drift as beat from the 1t break form

Drift necessarily arises from n

1t describes the remainder that arises in the return of a linear reading
to a closed reading.

This remainder does not disappear through refinement of the beat.

It reproduces itself.

Let k € N be a discrete beat of approximation.

Then, for every approximation, there exists a remainder
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N
k= Dy

where Uy, Dy, are the circumference and diameter values generated in the beat k.

For all k:

ry, # 0

This non-vanishing remainder is called drift.

Drift is invariant in form
The numerical values 7 change with the beat.

What remains invariant is:
Jr#0 with Vk: rp~r

where “(\sim)” denotes equality of the remainder form, not of the number.
Drift is therefore not a magnitude,

but a structurally invariant deviation.

Drift defines its own beat
Since the drift arises anew with every step,
it can itself be read as a beat unit.

Define the drift beat

Every discrete development can now be parametrized relative to (\tau):

n
nr— k= —
-

The original counting beat thereby becomes secondary.

Primary is the drift beat.

Holonomy as drift integration

Let 7y be a closed loop. Let H.,,(n) be the beat-filtered trace:

H,(n) := Z w(e)

eeyNLy,
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The drift holonomy is the accumulated deviation:

0(n) = 3 H, ()

This quantity measures not length or energy,

but how far the reading remains from complete closing.

Phase reading through it
Since 7t defines the closure relation,

the drift holonomy can be read modulo (2\pi):
¢4(n) := Q,(n) mod 27

¢~ (n) is a phase address in the orbit of the reading
Position here does not mean place,

but standing in the closure cycle.

Congruence as phase binding
Letvy1,...,7Ym be several closed loops

They are congruent in beat n* exactly when:
Vit gy, (n%) ~ p(nY)
for a common phase (\phi(n™*)).

Congruence is therefore not equality of traces,

but simultaneity of the drift phase.

Consequence

From 7, drift necessarily follows.

From drift follows a beat of its own.

From this beat follows holonomy.

From corresponding holonomy follows congruence.
None of this is additionally postulated.

Everything follows from the self-referentiality of the circle.
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Closing formula

1t generates drift.

Drift generates beat.

Beat generates holonomy.

Congruence is shared phase.

Chapter o«

«-loops as drift registers and carriers of congruence

«-loops arise from drift
From the previous chapter:

* 7 generates a remainder that cannot be closed.
¢ This remainder reproduces itself in the beat.
* This reproduced remainder is called drift.

A system that carries drift cannot be closed linearly.
It requires a structure

in which drift can circulate

without destroying the total invariance.

This structure is the «-loop.

Definition of the «-loop
Anoo — loop(v )isaclosedloop

that is constructed so that drift does not accumulate,
but is bound in circulation.
Formally:

Let 7y be a closed path with drift
n—1
Q,(n) =) H,y(t)
t=0

(7)isanoco — loopezxactlywhen

Q,(n) mod 27
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remains bounded for all n.
This means:
The loop takes up drift,

but does not let it diverge.

«-loops are registers, not trajectories
An «-loop is not motion in space.

It is a register

in which drift is stored phase-wise.

One can write:

R, (n) := ¢,(n) = Qy(n) mod 27

R, is the drift register of the loop

It carries:

* no energy,
* no length,
* o position,

but exclusively:

phase relative to m-closure.

Several «-loops: coupling instead of addition

Let 1, ... ,7%m be «-loops with registers

Ri(n) := ¢5,(n)

These registers are not added.

They are compared.

The comparison relation is the already introduced binding:

Ri(n) >4 Rj(n)

(><)means :

The drift phases are compatible

under the active reading.

13756



Tractatus Principio - On Difference - Volume VII - Book of Holonomy

Congruence from c-loops

A beat n* is a congruence beat if
Vi,j: Ri(n*) < R;(n*)

Congruence is therefore:

* no equality of numbers,
* no geometric place,
* no maximum of intensity,

but:

simultaneous phase binding of several drift registers.

Particle as register cluster
A particle is a set of »-loops
whose registers remain bound over a finite beat window.

Formally:
dn* — A,n* +A] Vn,Vi,j: Ri(n) < Rj(n)

The particle is not the loop,

but the stability of the coupling.

Decay newly read
Decay does not mean
that an «-loop disappears.

Decay means:
Ji,j: Ri(n) vA Ry(n)

The registers lose their phase binding.
The loops remain.
The drift remains.

Only the congruence ends.

Back-binding to ZTFA

In the ZTFA system, therefore:
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e g supplies the break form.

¢ Drift is the reproduced remainder.

* o-loops are drift registers.

¢ Congruence is register binding.

* Geometry is the reading of these bindings.

None of this requires a continuum.
None of this requires probability.
Everything follows from:

closure under beat.

Closing formula

«-loops store no paths.

They store drift.

A particle is not a thing,

but the correspondence of several drift registers

in the same beat.

Chapter K
Congruence Fields

Geometry as Binding of «-Registers in the Drift Beat

Initial Situation

We have:

e 71 as the break form of closure,
* drift as reproduced remainder,
* -loops 7; as drift registers

R;i(n) := ¢,,(n) = Q,,(n) mod 27

with

Q’Yi (n) = HEH’)&‘ (t)
t=0

A “place,” in the ZTFA sense, is not a coordinate, but a readable binding.

Congruence as Relation (not as Number)
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Congruence is a relation D<I between registers.

We first define a phase nearness (beat-based, not metric):
dist2m (e, f) := mink € Z|a — B + 27k
Then a hard congruence is:
Ri(n) < Rj(n) :<= R;(n)=Rj(n)
And a tolerant congruence (more practical, because beat/drift):
Ri(n) <, Rj(n) <= disto!(Ri(n), Rj(n)) <&
Text: Congruence means: registers “lock in” in a phase-compatible way.

Congruence Point as Event

A congruence beat n* is a beat in which a set [ of registers is bound simultaneously:
Vi,jeI: Ri(n*) <, Rj(n*)
This is not a maximum by definition, but a co-binding event.

From Event to Field
We turn the binding into a field quantity over the lattice.
Let £ € V = Z2 be an address (patch-place in the ZTFA sense)

Assign to each z a set of »-loops that “run through 2” or are registered there:

L'(z) C91y--5Ym

Define the local congruence density:

Ke(m,n):= » 1[dists!(Ri(n), R;(n)) <]
i<j 7iy7;€L(2)

Text: K counts how much binding is possible in the same beat at the same patch.

Congruence Field as Geometry
Geometry is the reading of this field.

A center (in the gravity-like sense) is then not a place that attracts, but a place where binding is
statistically condensed:
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zo(n) := argmax K¢(z,n)
T

And a stable center path is an zy(n) that remains stable over a window:
JA: Vn € [n* — A,n* + A], 2o(n) =

Text: A “particle center” is a stable maximal binder in the beat, not an object.

Congruence Wave

Define the total binding as a function of the beat:

K.(n) := Z Ke(z,m)

€V

Then a congruence wave is simply K. (n)

Peaks are beats in which many registers bind at once.

Measurement as Flip of Permissible Binding
Measurement, in the ZTFA sense, is a switching of what counts as bindable.

Formally:
b —> Do or R;(n) |—>Rz(.q>)(n)

Then k tips, without loops disappearing.

Decay is:
Ke(z,n) loses stability

not: “matter goes away.”

Closing Formula
Congruence is binding of drift registers.
A congruence field is the counting of these bindings per patch and beat.

Geometry is the pattern of these bindings.

Chapter ®
Observer as Congruence Operator

Measurement is Field Deformation
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Starting Point
We have:

Ke(z,n) =) 1![disty,!(Ri(n), Rj(n)) < €]

i<j

* o-loops as drift registers (R i(n)),
* congruence as binding relation (\bowtie),
* congruence fields

An observer cannot “see” any of these objects without changing them.
Not because he disturbs them,

but because seeing itself is an operation.

Observer = Reading Transformation

An observer is not an additional object,
but a transformation of the reading.

Formally, an observer is an operator
&: Ri(n) — R®(n)
(®)actson :

* the phase,
* the drift integration,
* or the permissible tolerance of the binding.

Three Minimal Observer Operations
There are three elementary types of ®:

Phase Shift
R®(n) = Ri(n) + o
Scale Shift (Drift Beat)
R(®(n) = R;(\n)

Gate Shift (Binding Tolerance)
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ME'_)ME,

Every real “measurement” is a combination of these three.

Effect on Congruence Fields

Under ®, the congruence field becomes:
@
Ke(z,n) —> K )(w, n)
Important:

* the »-loops remain,
* the drift remains,
* only bindability changes.

Decay as Observer Effect
A decay is not a physical event.

A decay is given by:
ke(z,n) stable — kP (z,n) unstable

The center disappears
because the binding relation is no longer fulfilled.

The registers continue to exist.

Transmutation Instead of Annihilation

Under another operator ®’ it may hold that:
T’ £z &) (2, n) stable

The particle does not “decay,”
but appears as another congruence class.

This is transmutation.

Observer Invariance (Strong Proposition)

All physically meaningful statements are statements about equivalence classes of fields under
observer transformations:

K~k = 38: & =d(k)
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Physics is therefore not objective,

but invariant.

Back-Binding to ZTFA

In the ZTFA system:

* observers do not generate reality.
* observers choose binding modes.
* measurement is not collapse,

but a switching of congruence geometry.

* decay is a special case of this.

Closing Formula

An observer measures nothing.
He changes what is bindable.
Reality is the class of congruences

that remain stable under this change.

Chapter AT

The Two-Beat Structure and the 1t Correction Term

Two Beats
There exist two fundamentally different beats, not reducible to one another.

The reading beat
nei

indexes when a structure is read
(gate, visibility, measurement).

The drift/phase beat
#(n) := Q(n) mod 27

indexes where the structure is situated in self-reference
(congruence, identity, binding).

These two beats are complementary:
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n; <3 P

The same reading beat implies no same phase,

the same phase implies no same reading beat.

Origin of the Second Beat

The phase beat necessarily arises from the 7 break form:

circumference

T = -
diameter

1t describes a non-closable referentiality-back-to-itself.
This referentiality-back-to-itself generates drift.

Drift integrates into a phase:

=

Q)= S H(#),  é(n) = Qn) mod 2r

Il
=

Thus an internal beat exists that is not identical with the reading beat.

Fourfold Orientation (ZTFA)

The minimal stable orientation of the reading is four-valued:

0E 7y

A complete orientation cycle corresponds to a rotation by (2\pi). A single orientation change
corresponds to a rotation by (\frac{\pi}{2}).

The 7t Correction Term
The connection between discrete step

and phase position is given by the correction term

T
0(z) = -

This term satisfies:

r—z+1 = 0|—>0—|—§

Thus:
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o(z) =z (mod 4) <= 6O(z)= %,o(w)

The correction term therefore couples:

* the discrete reading step
* to the continuous m phase
* via the fourfold orientation.

Corrected Phase

The physically relevant phase is not ¢(n) alone, but:
¢korr($) = (¢($) + %) mod 27
Here:

* (\phi(x)) carries the drift from the holonomy,
* (\tfrac{\pi x}{2}) fixes the orientation and mirror class.

Meaning for Non-Commutativity

Since

¢(z + 1) — ¢(x); # ¢(x) — p(z — 1)
and additionally

T

O(x+1) —0(z) = 5

the total phase is order-dependent.
Non-commutativity arises here not from matrices,

but from the superposition of two incommensurable beats:

[n, ¢] # 0.

Congruence Condition (read anew)

Multiple co-registers R;(z) are congruent exactly when:
Vi, j: dist2n! (¢(i)korr(w), ¢l({jo)n(a:)) <e

Congruence binds itself to the corrected phase,
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not to the pure reading beat.

Closing Formula
There is one beat that decides when something is read.
There is one beat that decides how it belongs together.

The term (\frac{\pi x}{2}) is the bridge between the two.

Chapter =
The Meta-Holonomy

Reading Mode, Stability, and Reconstruction in the Two-Beat System (ZTFA)

Starting Point
Given are:
Prorr(Z) = (¢(w) + "—2‘”) mod 27
* a reading beat (n \in \mathbb{Z}),
* a drift/phase beat (\phi(n)=\0mega(n)\bmod 2\pi),
* corrected phase
* w-registers (R _i(n)=\phi~{(i)} {\mathrm{korr}}(n)),
*

congruence relation (\bowtie \varepsilon).

So far, holonomy has been read as the carrier of trace.

This chapter reads holonomy meta-operatively: as that which survives changes of reading type.

Meta — Holonomy

Meta-holonomy is not another quantity,

but a property of holonomy itself.

It is defined as the invariance class of drift integration under changes of reading mode.
Formally:

Let L be a class of permissible readings (gate regimes, observer ®).

Then meta-holonomy is the equivalence class

Q0% | @ el

whereforall(®) :
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Q® ~ Q (same reconstructability).

Invariance Condition

A holonomy 2 is meta-stable if, for all permissible readings ®,
dR (Recovery-Operator) : R(Q®) =

This is exactly the condition of frozen-frame recovery,

now applied explicitly to holonomy.

Two-Beat Meta-Reading

Meta-stability rests on the non-reducibility of the two beats:
n; <»; P.

* reading beat (n) can change (measurement, observer),
* phase beat (\phi) carries identity (congruence).

Meta-holonomy exists precisely where these two beats do not collapse.

Congruence as Meta-Event
A congruence event is not primarily a physical event,
but a meta-readable event.

Defined as:
In*: Vi,j: Ri(n*) <. Rj(n*)
This event is meta-stable if:
Ve e £: n® : R n®) 0, R (n®)

The event can shift in the reading beat,

but cannot disappear.

Energy (read anew)
Energy in this framework is not a physical substance,

but a meta-accounting of drift integration.
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E(n) = AQ(n) = Qn+1) — Q(n)

Meta-invariance (Noether reading):
If meta-holonomy is invariant,
then the accounting is invariant under all ® € L.

[Q]¢ invariant =— Z E;(n) invariant

2

Geometry as Projection of Meta-Holonomy
The geometrical structures (centers, fields, dynamics)
are projections of meta-holonomy onto specific reading modes.

Formally:
Geometry = ITs ([0 )

Different geometries can carry the same meta-holonomy.

Closing Formula

Holonomy is trace.

Meta-holonomy is that

which remains reconstructable from the trace under all reading modes.
Geometry, dynamics, and energy

are projections of this meta-structure

onto a chosen beat.

Chapter A
The Complete Reading Hierarchy (L0-L4) in ZTFA

Structure of the Meta-Reading

Preliminary Note

The readings L0-L4 are not levels of reality,

but levels of reading.

Each higher reading operates on the results of the lower one,

without introducing new objects.
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Formally:

Lty := Ok(Ly)

where(Oy)isareadingoperator

L0 - Basic Game Board (Holonomy & Persistence)
Carrier:
Holonomy, drift, w-register, frozen frames

Structure:

—

n—

Q(n) =) H(t), #(n) = Q(n) mod 27

5
I
=

Statement:

* Structure persists independently of visibility
* Holonomy is reconstructible
* No observer, no decision

L0 is purely structural.

There is as yet no physics, only readability.

L1 - Observer & Accounting
Newoperator : observer(®)
Core formula (explicit):

\[\boxed{ \Omega = O + R+ [O,R\]

* (R): reality (read from Face-Sigma)
* (0): observer state (gate, channel, threshold)
* ([0,R]): interaction signal

Energy:

E(n) = AQ(n)
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Statement:

* Energy is accounting between frames
* Measurement is not disturbance, but coupling
* Noether = invariance of the accounting under admissible (\Phi)

L2 — Droplet / Split (Perspective Operation)

New operator: perspective rewriting

w— o(w), o€ Dy

* Swap / flip / rotation of the edge reading
* no new holonomy
* no new object

Statement:

* “Split” is not a physical process
* Droplet = alternative projection of the same structure
* Identity remains, appearance changes

L2 produces ambiguity without multiplicity.

L3 - Auto-A
Beat-adaptive threshold dynamics
New mechanism: self-adaptive gate

Instead of a static congruence threshold:

now the following holds:

€= E(’n,, o, Q)

Switching condition:
dmin(n) < g(n)

Statement:
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* Switching arises from the beat itself
* no external decider
* self-organization of the reading

L3 is the origin of:

* spontaneity
* threshold events
* “auto-decisions”

L4 - Two-Channel Reading & X-Binding

New frame: parallel channels

* vis (structure-oriented)
* hap (beat-/phase-oriented)

Register representation (helix):

pi(t) = s;i +a;it (mod M;)

Binding:
pi(t);><;pi(t) <= phase compatibility
Statement:

* Reality arises only through channel binding
* Individual channels are incomplete
* Congruence is coupling, not equality

Overall Overview

Reading

Function

Operator

LO

Structure & persistence
Holonomy

L1

Observer & energy
Commutator

L2

Perspective
Da-split

L3
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Decision

adaptive threshold
L4

Reality

Channel binding X

Final Formula

The world is not layered.

The reading is.

What we call reality

is the result of a stable L4-bindi

over an LO-persistent structure.

ng

Chapter H

The Helix Representation of the «-Registers

Arithmetic Phase Spaces in ZTF

A

Motivation

«-loops have so far been introduced as closed drift registers.

This chapter gives them an explicit arithmetic form.

The helix is not a metaphor here,

but the normal form of a discre

te phase run under drift.

Definition of the Helix Register

An «-register R; is parametrized as a helix by

pi(t);=; 845 +; a5t (mod M;)

rting position (initial phase)

with:
* (t \in \mathbb Z) — reading beat
* (s_i \in \mathbb Z) - sta
* (a_i \in \mathbb Z) — pitch (drift slope)
*

This representation is minimal

M i \in \mathbb N) — periodicity (register depth)

and complete.

Interpretation
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* (M_1i) determines the resolution of the register
* (a_1) determines the speed of the phase run
* (s_1i) encodes the frame position in the frozen-frame sense

The helix describes no path in space,

but an orbit in phase space.

Connection with Holonomy

The drift holonomy Qz(t) of a register is integrated and reduced:
Q;(t);=;pi(t) (mod M;)

The phase is therefore not an addition,

but the canonical representation of the holonomy in the register.

Corrected Helix (ZTFA Orientation)

Taking the fourfold orientation (ZTFA) into account, the following holds:

IT M
P (8); =5 553 +; ait; +;T’,0(t); (mod M;)

with
o(t)=t (mod 4).

This is the discrete counterpart of the correction term

7t
( 5 )inthecontinuousphase.

Congruence in the Helix Representation

Two registers R;, R; are helically congruent at beat t* if

|ap§k0n) (t*) - p;_korr) (t*)a |; S; € ( mod ng(Mi, Mj))

Congruence is therefore:

* purely arithmetic
* independent of space
* entirely beat-based
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Congruence Periods
The set of beats in which congruence can occur is periodic.

For two registers, the following holds:
pi(t) =pi(t) <= t=ty (mod;lem(M;,M;)/gcd(a; — aj, M;, M;))
This periodicity is the basis of all stability windows.

Particles as Helix Clusters

A particle is a set of helices
(P15 Pk)
whose phases remain stably congruent over a window:
At — A, + A] Vi, 51 pi(t) < p;(t)

The particle is not an object,

but a temporary arithmetic resonance.
Decay and Transmutation

* Decay: pitch differences decouple the helices
* Transmutation: a new pitch combination produces a new congruence class

Formally:
(ai, 83, Mi); —; (ai, 57, M)
without any change of the underlying holonomy class.

Two-Channel Reading L4 in Helix Form

In the two-channel regime:

* vis-channel reads (p_i(t))
* hap-channel reads (\Delta p i(t)=a i)

Binding arises only through ix:
(pi, ai); > (pj, @)

The helix is therefore the only representation
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that carries both channels at the same time.

Connection to Simulation

The helix form is directly simulable:

* no continuum
* no differential equations
* only modulo arithmetic

It is therefore the operative bridge

between ZTFA theory and the Ao simulator.

Final Formula

c-loops are not loops in space.

They are helices in the beat.

A particle is a temporary arithmetic agreement

of several helices under shared reading.

Chapter &
Schwarzschild Reading

Gravitation as Beat Densification in Helix Space

Starting Point

In ZTFA, gravitation is neither a force

nor a curvature of a presupposed space.
Gravitation is a reading phenomenon

that arises when holonomy accumulates locally

and thereby distorts the beat of the reading.

Holonomy Mass
Let a set of «-registers y; be given with drift holonomies 2;

The total holonomy of a region is:

m; :=; Stot; =5 »_ i
i

In ZTFA this quantity plays the role of that
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which is classically called “mass.”
Important:
m is not a substance,

but an accounting of accumulated drift potential.

Distance as Reading Difference

A “distance” is not a metric spatial distance,
but a difference of readability.

Let vy be a center of maximal congruence
and v another patch.

Then
|v — vy

is the minimal number of reading steps
needed to get from the congruence center to v.

Distance is therefore beat-based, not geometrical.

Effective Beat (Schwarzschild Reading)

The local effective beat is given by:

Tes(v); =3 To - f! (L)

|v — vy

with:

* (T_0): reference beat (far from the center)
* (m): total holonomy
* (f): monotone densification function

Minimal form (reading-equivalent to the Schwarzschild form):

Ty
Test(v); =3 ————
1+ a, —I’UZJO|

Interpretation

|‘U—'Uo|—>0 = Teff—>0
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* The larger (m), the stronger the beat densification.
* The smaller (|v-v_0]), the lower the local beat resolution.
* At the center, the following holds:

The center is not a point with “infinite force,”

but a place of minimal readability.

Schwarzschild Radius (ZTFA Reading)

The Schwarzschild radius is the point

at which the beat is no longer fine enough
to resolve further congruence.

Defined by:
Teff ('U) - Tm.in

therefore:

lv—vo| =rs with rgocm

The Schwarzschild radius is therefore not a boundary of space,

but a boundary of readability.

Helix Interpretation

In the helix chapter we have:
pi(t) = s;i +a;it (mod M;)
Gravitation now acts as a local reduction of the effective step size:
t — tegr(v)

This means:

* Pitch (a_i) remains the same
* but the progress per global beat shrinks

The helix is locally compressed.

Time Dilation = Phase Congestion

Time dilation here means:
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More helix rotations are needed
to achieve the same phase progress.

Formally:
A¢(v)a; - Ategr(v) < a; - At

Time does not pass “more slowly,”

but phase is read more densely.

Motion in the Gravitational Field
A register does not “fall.”

Rather, the following holds:

* Regions of higher holonomy possess finer phase resolution
* Congruence windows shift preferentially there

The center does not “pull” —
it offers more binding possibilities.

Gravitation is therefore a congruence gradient:

Vk(v); oc; Ve (v)

Black Hole (ZTFA Reading)

A “black hole” is a region in which:

* (T_{\mathrm{eff}}) falls below the minimal resolution
* no new reading is possible anymore
* holonomy continues to accumulate

Information is not lost;

it can no longer be distinguished.

Noether Binding
The Schwarzschild reading violates no invariance.

The accounting is preserved:
Z Q; = const
i

Only the distribution of readability changes.
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This is exactly the Noether reading from the Tractatus physics part.

Final Formula

Gravitation is not a force.

Gravitation is the densification of the beat

through accumulated holonomy.

The Schwarzschild radius is the boundary of readability,

not of space.

Chapter M
The Five Missing Joints of ZTFA

II-Channels, b<-Gate, 2(7), Non-Commutativity, Measurement Protocol, Self-Invariance

1) Channels + Binding Gate (I, ><)

Core state (Tractatus):
Y =(z,I), op €X

Projection into channels:

II; : ¥ — A, ai(n) = IL;(on)

The primary observable is difference, not value:

Aa;(n) = ai(n) | a;(n+1)

Binding gate (not “equal,” but “bindable”):

Aa;(n) > Aaj(n)

ZTFA transfer (concrete):

The patch kernel remains the carrier (address ), but “world” arises only as a multichannel
commit: without D, everything remains “shadowy/drifty.”

2) Explicit Holonomy Summation ()

A sets the particle criterion hard:
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2(7) i= 3 u(e) 0

ecy

and

v particle <= (vr = vo) A (E(7) # 0)

ZTFA transfer:

Helix/drift is only representation; the persistence proof is always: closed path + non-vanishing
trace. (Otherwise the loop is geometrically closed, but holonomically empty.)

3) Non-Commutativity of Time (Path as Memory)

Ao formulates the hinge point explicitly:

Step o O # O o Step

and defines the tick as

T := Step o O, n = #(T).

Consequence (memory):
A path is not “coordinate,” but signature, because the order carries content.
ZTFA correction:

ZTFA must not end as a state machine. It must explicitly be path integration:
Mptl = My + 0py, Oy = w('vn — 'U'n,+1)
and precisely this (mn) is trace/memory (“memory, not presence”).

4) Measurement Protocol (Drift & £2¢ / Lock-in)
Ao makes “measurement” explicit as a lattice membership test (lock-in):

Constructive axiom:

Reconstruction:

k= Qobs/Jobs
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Drift test:

drift := ‘ Lobs — round! (QObs ) ‘

obs obs

And as an operative “oracle” (with €2q as reference offset):

Qobs - Q0

7 ,  k=round(kcand), |Kkcanda — k| <e€

k cand —

ZTFA transfer:

The observer decides “true vs. noise” not by content, but by lock-in coherence (membership in
the quantized cycle class). This fits exactly the Ao maxim “truth by negation” (sorting out, not
finding).

5) “Cogito” = Self-Stabilization (Normal-Form Invariance)

Tractatus defines “self” as an orbit-invariance class:

self = invariance class in the orbit of F,

Criterion:

NFy(2ni1) = NFy(xn)

And Ao/simulation binds this directly to multichannel-><i: “Object/self” = invariance class of a ><-
bound multichannel drift

ZTFA transfer:

“Psychology” is not extra here — it is a rule:

¢ — ¢’ sothat NFy(zpi1) = NEy(zy)

(i.e. fixation/reading is fed back so that the normal form remains stable). This is already
provided for in the Tractatus as “mind as self-interaction.”

One Sentence That Closes Everything Together

The Tractatus already gives the spine formula “in one line”:

| r .. .. é,9el . . I
A — path — binding —— continuation — world

ZTFA becomes complete as soon as this spine is carried through operationally:
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Patch kernel = carrier

(\mathcal 0) = perspective updates (Da)
Stepo0 # 0oStep = memory
(\Sigma(\gamma)\neq 0) = persistence
(\Pi)+(\bowtie) = world commit

Drift lock-in = measurement

(NF) -invariance = self

S R R R e

Chapter N
The ZTFA Engine

Path Integration, Multi-Channel Commit, and Self-Stabilization

0. Principle

ZTFA is not a state machine.

ZTFA is a path integrator:

meaning arises from the sequence of operations,
not from individual states.

Formally:
Step o O; #; O o Step

This non-commutativity is memory.

1. Carrier: Patch Kernel L0
The space is a lattice of patches .

A state in frame 7

on(x)

There is no dynamics in the patch,

only comparison between frames.

2. Step + Perspective (Path Formation)

Step

Step: x, — Tpi1
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Perspective operator
0: w—o(w), o€ Dy

The path is defined by the ordered sequence:

T :=Stepo O = v=(T1,Ts,...

3. Trace Integration (Persistence Criterion)

Each step carries a charge:

The integrated trace:

E(y) = Z dn

n

Persistence rule (Ao criterion):
visreal <= X(y)#0

Without trace — no reality, only noise.

4. Projection into Channels (L1-L4 Preparation)
A persistent state does not become reality directly.

It is projected:

ai(n) =II; (2(%))

Typical channels:

* vis (structure-oriented)
* hap (beat/phase)

5. Binding Gate D<I (World Commit)

Primary is not the value, but the difference:
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Aa;(n) = ai(n) | a;(n+ 1)

World arises only if:

Aai(n) > Aaj(n)

* not identical
* but correlatable / synchronous

Without P<i: no world, only parallel projections.

6. Measurement Protocol (Drift & Lock-in)

Measurement is a membership test, not readout.

Reference:
Qo
Observation:
k _ Qobs — Q0
raw J
Drift:
drift = |kmw — round(kraw)|
Decision:

drift <e = Signal

otherwise: noise.

7. Adaptive Threshold (Auto-A, L3)

The threshold is not constant:
€= z-:(n, o, 2)
Switching arises from the beat itself:

dmin(n) < g(n)
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— spontaneous re-reading

- perspective shift without an agent

8. Self-Stabilization (Cogito Mechanism)

A stable object / self fulfills:

NF(zy41) = NF(z,)

If not:

O~ O (reading-mode adaptation)

Self = rule, not substance.

It stabilizes its reading,

not its position.

9. Overall Flow (Engine Spine)

o > ) | b Drift NF
Step; —; v; —; Persistence; —; Channels; —; World; ——; Measurement; —; Self

This is the complete ZTFA engine.

Concluding Formula

ZTFA is not a space model.

It is an integrator for paths

whose meaning arises from sequence,

binding, and self-stabilization.

Chapter Y
Fine-Tuning: Micro-A Angles, Coincidence, and Withdrawal

2.25° Subscale, Collision Update, Negative Choice Space in the ZTFA Engine

1) Fractal Angle as Sub-Scale: A8 = 2,25°

The Tractatus expressly sets the elementary A angle as 2.25° (“golden angle”) for scaling/self-
rotating processes.
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From this, in ZTFA, we make a micro-orientation scale beneath the macroscopic Dy step.

Since
360°
2,25° =
160
we introduce a micro-orientation:
uc ZlGO

Micro-rotation per tick:

Unt1 = Up +1 (mod 160)

Macro-orientation D(4) as block projection:

oy i= [Z—SJ €Z4  (;40-2,25° = 90°;)

Thus every 90° step is internally built from 40 micro-steps:

Makro-Step(90°) = Mikro-Step*®(2,25°)

Effect: self-similarity/“C-coherence” first becomes producible on the micro-scale, while the patch
kernel continues to run on Dy (the macro-reading remains compatible).

2) EzxplicitInteraction : Coincidence(v® = v?)

Ao defines interaction minimally as coincidence:

'vg) = 'v%j) = interaction

and then as reading coupling
(w®, w") —» (W, w).

We now fix this in ZTFA as a lattice collision query:
Let there be two paths/units (i,j) with positions v%, o) € V

Coincidence gate:

Coinc(i, j,n) : < QEC)
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Interaction update (commit-capable):

\[\boxed{ \mathrm{Coinc}(i,j,n)\Rightarrow \begin{cases} (W {(1)},w {(j)D\leftarrow
\Phi(wA{()},wM(GIN\[2pt\]

E(i), Y \leftarrowX® + d, »@ _§ \end{cases}} ] with preservation of the global sum
(accounting):

»® 1+ 50) = const

Important: Only with this does D><i between two channels become “physically” operational: not
as an abstract correlation, but as an event trigger through coincidence.

3) Negative Choice Space (Withdrawal): “Shadow” as Potential Field

The Tractatus sets:

Next(o) :=0' € 0|0 #o0

* 4N\ as space of possibility,
* 3A as epistemic cut with a hole,
* and the choice set

typically three options per state.

Withdrawal is then not esotericism, but formal:

Reality = chosen continuation plus the symmetrically carried non-choice.

In the engine, per tick, we add not only the chosen direction, but also the three unchosen ones
as “shadow registers.”

Let the choice in state o, be:

On+1 = C(0p)

Then the withdrawal shadow is:

Entzug(n) := Next(o,) \ C(on)

We introduce a potential field P (or shadow field) as accounting:

P, i(z,7) < Pp(z,7) +1 V7 € Entzug(n)
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This is exactly compatible with the Tractatus idea that a constraint field I' stores the locally
effective history (“cell carries constraint™).

Stability reading (symmetric envelope):

A path/object is all the more stable the more “evenly” the withdrawal shadow envelops the
alternatives (no one-sided depletion of the space of possibility). This is the operative translation
of “stability also depends on the non-chosen.”

Concluding Formula

Macro-ZTFA runs in 90°.

Micro-A runs in 2.25° and generates self-similarity.

Interaction is coincidence: v(®) = (@ triggers ® and accounting

Reality is path and withdrawal: the unchosen options are carried along as a potential field.

Chapter X
Droplette Dissipation
From o-Loops to Atoms and Molecules

(Re-factorization, not decay)

1. Principle

Droplette dissipation is not loss,

not destruction, and not an entropy assumption.

Droplette dissipation is a rewriting of the reading,

in which a stable holonomy class

is transferred into several subordinate, newly bound classes.

Formally:

Dissipation; =; Re-factorization while preserving the total trace

2. Composite Persistence (A, Criterion)

Asingleoco — loop(y)ispersistentif :

%(y) # 0.

A composite object (atom/molecule) is a set of loops:
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=71y

Persistence condition (Ae-hard):

k
2(9) =Y Slm) #0.

Important:

* Individual (\Sigma(\gamma_i)) may fluctuate locally,
* decisive is the non-vanishing total sum.

<~ An atom is not a single loop,

but a stable sum class.

3. Dissipation as Bundle Splitting

Let there be a stable loop «y with:
S(r)=5
Droplette dissipation generates a factorization:

Vi —3Y19y Y29 - oy Ym
with

380 =5

The dissipation is admissible if:
1. each y; remains helically stable,
2. the new set forms a congruence structure under <,

3. the withdrawal shadows remain symmetrically distributed.

Structure arises, not noise.
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4. Molecule Reading as Graph Projection

In Ao, @ molecule is not a thing, but a binding graph.

We define:
G =(V,E)
where:
* (V) = atoms (composite loop classes),
*

—_

m

-
1]

bindings (stable (\bowtie)-couplings).

Chemical projection:

I chem (G) Z Et(e)
e€E(G)

* (t(e)): binding type (resonance class),
* (E_{t(e)}): bookkeeping contribution of the binding.

Reactions are graph rewritings:
Galt; —; Gneu
while preserving the total balance:

2(G’a.lt) = 2(G'neu)

5. Binding Harmonics (Three-Layer Resonance)

Ao describes stable binding as resonance across layers:
1. eigen-layer (internal helix stability),
2. observer layer (reading / channel),

3. droplet layer (environment / field).

Binding energy is not a force, but a measure of coherence:

EBindungh : f res ° S
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* (f_{\text{res}}): resonance frequency of the helices,
* (S): sum holonomy,
* (h): scaling factor (dependent on reading mode).

The higher the multi-layer coherence,

the more stable the molecule.

6. Rubberband Mechanics (vis/hap Commit)

Two channels:

* vis: faster beat (geometry, position),
* hap: slower beat (binding, stability).

Rule:
hap is committed only if it remains vis-coherent.
Formally:
Commit(n) <= Ayis(n);><; Anap(n)
Otherwise:

* hap drifts,
* binding dissolves,
* dissipation is triggered.

<~ Molecule stability is asynchronous, not static.

7. Atom vs. Molecule Reading

Atom:

* minimally stable loop bundling,
* eigen-resonance dominates,
* low environmental coupling.

Molecule:

* several atoms,
* binding via (\bowtie),
* stability from multi-layer resonance.

Both are readings of the same apparatus.
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8. Connection to the ZTFA Engine

Droplette dissipation adds to the engine:

bundle persistence,

graph reading,

binding harmonics,
asynchronous commit,
scaling structure formation.

* %X ¥ ¥ *

ZTFA thereby describes not only:
where something is

but also:

how it remains bound

and when it reorganizes itself.

Closing Formula

Matter does not arise through division,
but through re-binding.

An atom is a stable sum.

A molecule is a stable relation.
Droplette dissipation is the art

of reading stability on a new scale.

Chapter Q
Network Emergence
From Molecules to World

(Resonance Networks, Percolation, Stability Fields)

1. Principle

A network is not a new object

and not an additional ontology.

A network is the stable superposition of many local bindings,

whose congruence no longer becomes effective punctually, but globally.

Formally:
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Network = lim Bindings(><) under persistence
N—oo

2. From Molecule to Network

From Chapter X:

* atoms = stable loop sums
* molecules = graphs made of atoms
* bindings = (\bowtie)-couplings with rubberband commit

A network arises when:
[V(G)| >1 and 3 connected component G,
with:
Yve V(G,): deg(v) > 2

Reading:
No element is any longer stably isolated —

stability is distributed.

3. Resonance Network Instead of Space

A network is not defined by distances,
but by resonance paths.

Define a resonance graph:
R=(V,E,)
where:
(vs,vj) € E, <= T persistent > -path between v;,v;

Two nodes are “near”
when their resonance coupling is strong —

independently of patch distances.
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4. Percolation (A, Criterion)
Ao describes matter emergence as percolation:

A network is materially effective if:
ACCV: |C|~|V| and C connected
This is the transition:

* from local binding
* to global support

<~ World arises when binding no longer remains locally limited.

5. Field as Network Mean Value
A field is not an object.
A field is the averaged effect of a resonance network.

Define for an observable X:

1
Fx(v) := ol Y X(u)

with(N (v)) = resonanceneighborhood

Reading:

Fields are statistical shadows of many bindings.

6. Gravitation Revisited (Network View)

From Chapter Z:
* gravitation = beat densification through holonomy
In the network:

* high node density
* high binding frequency
* high coincidence rate

= strong local beat densification.

Center of gravity =
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argmax degg(v)
v

It is not mass that attracts,

but network density that binds.

7. Dynamics in the Network
Motion in the network is re-routing of congruence.

An object “migrates” when:
Maximum binding density changes from v; — v;

This is not transport,

but a switching of dominant resonance paths.

8. Withdrawal in the Network
Withdrawal (negative choice space) now acts globally.

For every node:
P(v) = Z non-realized bindings
A stable network possesses:
Vv : P(v) approximately isotropic.

Asymmetric withdrawal =
tension =
restructuring of the network.

< Evolution is withdrawal equalization.

9. Observer in the Network
An observer is not an external point,

but a subgraph that:
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* preserves its own NF invariance
* projects local fields
* filters bindings

Observation = network cut,

not access to “objective reality”.

10. World Definition (ZTFA)

A world is a percolating resonance network

with stable bookkeeping,
global withdrawal symmetry,
and local self-stabilization.

Or formally:

World(R, =, P,NF)

Closing Formula
Matter binds locally.

Networks support globally.

Space is the projection of stable resonance paths.

Time is the bookkeeping of their switchings.

World does not arise from things,

but from durable relations.

1. Mathematical Fixing of +A/ —A

Basic idea (formal, without metaphor)

We introduce A as a primary quantity.

A measures the imbalance between closure and opening

along a path or a space.

Formally:

where:

A=C-0
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* C (Closure) = binding, feedback, persistence
* 0 (Openness) = withdrawal, degree of freedom, non-fixation

This is pre-ontological:

A is not a spatial value, not a temporal value, but a measure of difference.

2. A as Curvature Operator of A

Now comes the decisive step.

A is not primarily geometric, but a normalized expression of A.
Definition

We define a normalizing mapping:
A=-A/S
with:

*S >0 as scaling (e.g. P, k, |Q], ..)
* the minus sign is essential

Meaning of the signs

State

A

A

Interpretation
Binding dominates
A >0

A<O0
densification
Opening dominates
A <0

A>0

expansion

Balance

A=20

A=0

flat

Thus +A / -A is unambiguously fixed mathematically

and no longer dependent on interpretation.
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3. Two Projections of A (now precise!)
A Space-A — A_space
This is the previous approach, now cleanly formulated.

Given:

* field size P
* number of points N

Agpace =N — (P +1)

A_space = — A_space / P

This is exactly equivalent to:
t=(P+1) -N

A_space=t/P
v old code remains correct in content

v but now as a special case of A

B Path-A — A_path (Auto-Isomorphy)
Now the new part — mathematically clear.

Given:

path length k
starting point P_S
endpoint P _E

step generator G
modulus N

S SR R

Expected endpoint:

P_expected = (P.S + k-G) mod N
Holonomy error:

H = dist mod(P_E, P_expected, N)
(e.g. minimal cyclic distance)

Path — A :
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A_path=H

(later extensions are possible, e.g. weighted holonomy, phase error; etc.)
Path curvature:

A_path = — A_path / k

v perfectly returning path — A_path = 0

v feedback /debt —» A_path <0

v over-resonance (optional) - A_path >0

4. Composition: Total Curvature
Now comes the ZTF core:

additive form (recommended for Ap)
A_total = A_space + A_path

alternatively (multiplicative, later):
A_total = 1 4 Azpace-1 4+ Apath — 1

For Ao, additive is cleaner.

5. Self-Finding (now completely defined)

Storage:

Memory:
k raw=0Q / J
Evaluation:
L eff = k raw -+ (1 + A _total)

Self-finding = memory x (1 + curvature)

Now this is no longer an image, but an operator.
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