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This paper has a deliberately narrow aim: to obtain the number 10 as a forced output of 
symmetry, not as a post-hoc pattern match. The motivating constraint is Danielic: “ten” appears 
as a bounded test (ten days), a terminal partition (ten toes), and a structured multiplicity (ten 
horns). We therefore seek a mathematical mechanism where ten arises as a canonical 
decomposition, stable under benign reformulations. The substrate is a 9x9 construction that 
fuses a Sudoku-akin field with Lo Shu-style ordering, filling the grid with 1..81 and then 
recentering by x -> x - 41 to obtain the perfectly balanced set -40..40. In the centered 
representation, total sum is 0 by design, 9-cell magic sums collapse to 0, and 3-cell constraints 
correspond to 123 in the uncentered picture (341). A prominent diagnostic is the step-10 main 
diagonal, explained by the two-coordinate encoding x = 9A + B + 1: diagonal co-advance 
increments A and B simultaneously, yielding 9+1 = 10. The central symmetry result is cube–
octahedron duality yielding a canonical 6+4 decomposition (six axis primitives plus four diagonal 
classes), producing ten as a structural invariant. We then integrate this “Danielic Ten” 
mechanism into a scaled architecture: a 24-trit address manifold (3^24) assembled as six nested 
9x9 hypercubes, where centering corresponds to balanced ternary equilibrium and the 
octahedral rotation group (order 24) becomes a natural symmetry backbone for 24 trits. 
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1. Aim, Coauthorship, and Method Boundary 

This paper is written under a self-imposed constraint: the number 10 must arise as an output of 
a specific symmetry mechanism, not as an interpretive preference. The constraint is motivated 
by Daniel, but the mathematics is not permitted to borrow authority from the text. The text sets 
the target; the derivation must stand on its own. In practical terms, we treat “10” the way an 
engineer treats a design spec: the system is accepted only if ten appears as a forced count 
under clear assumptions, and rejected if ten appears only after a sequence of discretionary 
choices. This section states the aim, clarifies the coauthor division of labor, and sets explicit 
boundaries for what will and will not be called “proof” in what follows. 

1.1 The target invariant: why 10 must be produced, not chosen 

The word “Danielic” in this paper is a motivation label, not a proof ingredient. Daniel supplies 
the reason we care about ten; it does not supply the reason ten is true. That distinction matters 
because the objects we study (9x9 grids, recentering to -40..40, diagonal step-10 behavior, 
cube/octahedron duality) are famously hospitable to pattern-hunting. If we allow “ten” to be 
selected after the fact, we can always find ten: ten lines, ten clusters, ten highlightable motifs, 
ten narrative checkpoints. That path produces rhetoric, not structure. 

So “10 must be produced, not chosen” means: 

1. We specify a mechanism M (a construction rule, symmetry action, or canonical 
decomposition). 

2. We specify an object class C (the family of grids or encodings under discussion). 

3. We prove that for all admissible instances in C under M, a quantity Q equals 10. 

4. If Q = 10 fails under small admissible variations, we downgrade the claim from invariant 
to artifact. 

Here Q is not “a number we can point to,” but a particular kind of count: a primitive-class count 
tied to cube–octahedron duality. The paper’s central candidate is the decomposition 

10 = 6 + 4 

where “6” is the axis primitive count (octahedron vertices / cube faces) and “4” is the diagonal-
class count (cube body diagonals / opposite-vertex pairs). The reason this is attractive is that it is 
not a flexible counting trick. The cube has exactly 6 faces and exactly 4 body-diagonal axes; the 
octahedron has exactly 6 vertices and exactly 4 opposite-face pairs. Those are rigid. If our 
construction genuinely couples to this duality, the appearance of 6 and 4 is not a stylistic choice. 
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This also clarifies the role of the “step-10 diagonal” observed in the recentered 9x9 setting. The 
diagonal step size 10 is treated as a diagnostic signature of a coupled two-coordinate encoding 
(e.g., x = 9*A + B + 1). Diagnostics are not conclusions. The conclusion is the symmetry-derived 
6+4 decomposition; the diagonal step-10 is evidence that the arithmetic layer is aligned with 
the geometric layer rather than drifting independently. 

1.2 Coauthor framing: rigorous derivation plus mapping protocol 

This paper is coauthored in a deliberately asymmetric style: one voice prioritizes mathematical 
minimalism; the other builds an integration mapping to a larger architecture. The coauthor 
model is not “two independent essays stapled together,” but a controlled pipeline: 

• The rigorous track establishes definitions, proves what is invariant, and flags what is 
conditional. It is allowed to be dry. It must be testable. 

• The mapping track proposes how the proven invariants embed into a broader system 
(for example, a centered ternary logic posture, scaling from 3^4 to 3^24, and a 
decomposition module based on 6 axes + 4 diagonals). It is allowed to be ambitious. It 
must remain downstream of the proofs. 

To keep the two tracks from contaminating each other, we adopt a simple rule: 

R1 (No upstream imports): The mapping protocol may not introduce premises that the rigorous 
track later relies upon. All proof claims must be readable without the architecture. 

R2 (No silent reinterpretation): When a mathematical object is used as a metaphor (e.g., 
“bounded test,” “toes,” “horns,” “pulse,” “syntropy”), it must be labeled as metaphor and must 
not change the formal meaning of a term. 

R3 (Integration must preserve typing): If a quantity is proved as a count of symmetry classes, the 
mapping must not treat it as a physical constant, a prophecy decoder, or a universal law. It 
remains a count of classes unless additional independent arguments are provided. 

With that coauthor framing, “mapping protocol” means a disciplined correspondence table, not 
a poetic fusion. The mapping track will be presented as explicit associations of the form: 

• mathematical object -> architectural analog 

• invariance claim -> design constraint 

• diagnostic signature -> runtime check 

• failure mode -> negative control 

This keeps the integration useful without granting it illegitimate authority. 
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1.3 What counts as proof here: invariants, decompositions, and reproducible checks 

We will use “proof” in a tiered way, with the tier always stated implicitly by the kind of claim 
being made. 

Tier A: Structural identities (fully forced) 
These are facts that follow from definitions and cannot be broken without changing the object 
class. Examples include: 

• Centering 1..81 by x -> x - 41 yields the multiset {-40,-39,...,0,...,39,40}. 

• The sum over all centered values is 0. 

• The cube has 6 faces and 4 body-diagonal axes; the octahedron has 6 vertices and 4 
opposite-face pairs. 

Tier B: Invariants under a stated construction rule 
These are properties that hold for all instances generated by a specified algorithm or symmetry 
action. Here we require: 

• a complete definition of the admissible transformations, 

• a statement of what is preserved (e.g., Latin constraints, toroidal stepping, block-
structure), 

• and a demonstration that the claimed “10” survives those transformations. 

Tier C: Diagnostics (highly suggestive, not sufficient alone) 
These are signatures that tend to appear when the system is aligned correctly, but can be faked 
or broken without touching deeper structure. The “step-10 diagonal” belongs here unless we 
prove it is forced by the same symmetry mechanism that forces 6+4. Diagnostics are still 
valuable because they give fast falsification tests. 

Tier D: Empirical regularities (observed in examples) 
These are patterns seen in specific tables or images. They are not proof. They become 
meaningful only after we either (a) upgrade them to Tier B invariants with a construction-level 
argument, or (b) clearly label them as instance-dependent. 

Reproducible checks are mandatory, because “magic” language easily drifts into impression. The 
paper will therefore include explicit checklists. A proof claim must come with a verification 
recipe that a reader can apply to a new instance. Typical checks include: 

• bijection check: confirm exactly one of each 1..81 appears, 

• centering check: confirm the centered multiset is exactly -40..40, 
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• sum checks: confirm global sum 0 in centered form; confirm the correct line sums in 
uncentered form when applicable, 

• symmetry-class check: confirm the 6 axis primitives and 4 diagonal classes are being 
counted in a definitionally correct way, 

• negative control: show an instance that preserves some superficial features but breaks 
the target invariant, demonstrating non-triviality. 

1.4 What does not count: reverse-engineered numerology and unfalsifiable correspondences 

Because the target is a theologically salient number, we impose stricter exclusions than a purely 
recreational magic-square paper might. 

Not allowed: 

• Post-selection: Choosing a counting scheme after seeing the data so that the count 
equals 10. If the rule was not specified before inspection, it does not support the claim. 

• Moving goalposts: Switching between “10 as a sum,” “10 as a number of shapes,” “10 as 
a number of highlighted features,” and “10 as a narrative structure” without proving 
these are equivalent under a common definition. 

• Hidden degrees of freedom: Allowing free relabelings, free groupings, or free 
compression until ten appears. If the grouping operation is not canonical, it is a lever. 

• Unbounded metaphor: Treating a mathematical ten as evidence for a prophetic ten. The 
paper permits resonance language only after the mechanism is established, and even 
then it is framed as interpretive, not evidential. 

• Unfalsifiable mappings: Declaring that any discrepancy is “higher-dimensional,” 
“gnostic,” “encrypted,” or “beyond the reader,” such that no counterexample could ever 
count against the claim. 

The positive replacement for these exclusions is a disciplined posture: Daniel provides the 
target; symmetry provides the mechanism; checklists provide the test; counterexamples provide 
humility. If ten is real in this setting, it should survive contact with adversarial instances and 
boring verification. If it does not, then the faithful response is not to inflate the metaphor, but 
to narrow the claim until it is true. 
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2. Danielic Ten as a Constraint on the Mathematics 

This paper treats “Danielic Ten” as a methodological constraint, not as an evidentiary shortcut. 
Daniel supplies a target and a discipline: if we claim a meaningful “ten,” we must show that ten 
is produced by the mathematics under clear rules, and that it is robust against reasonable 
reformulations. In other words, Daniel motivates the search, but the mathematics adjudicates 
the result. To keep this clean, we translate three Danielic appearances of “ten” into three 
mathematical requirements: robustness (ten-day test), canonical partition (ten toes), and 
structured multiplicity (ten horns). Only after those requirements are satisfied do we permit 
interpretive resonance language. 

2.1 Ten-day test as robustness criterion: the invariant must survive reformulation 

In Daniel 1, the ten-day test is not a mystical number; it is a bounded trial with an observable 
outcome. As a methodological model, it forces a question: if our “ten” is real, does it survive a 
reasonable change of viewpoint? 

We therefore impose a robustness criterion: 

RC (Reformulation robustness): The derived ten must remain ten under a defined class of 
reformulations that preserve the object’s meaning. 

In practice, “reformulations” here include operations that a mathematically literate reader 
would regard as harmless, such as: 

• recentering the same dataset (switching between uncentered 1..81 and centered -40..40 
representations), 

• applying symmetry-preserving relabelings (e.g., permuting symbols in A and B layers 
while preserving Latin structure), 

• applying admissible geometric symmetries of the grid (rotations/reflections if the 
construction class allows them), 

• shifting between equivalent encodings (e.g., x = 9*A + B + 1 versus x - 41 as the centered 
form), 

• describing the same thing in group-theoretic language (orbit/stabilizer) versus geometric 
language (faces/diagonals). 

A ten that collapses under these basic moves is not an invariant; it is an artifact of 
representation. The paper’s candidate mechanism, 10 = 6 + 4 from cube–octahedron symmetry, 
passes an initial plausibility check because the numbers 6 and 4 are not tied to a particular 
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coordinate chart: the cube has 6 faces and 4 body-diagonal axes regardless of how you draw it, 
label it, or embed it. 

This section also clarifies how we treat the step-10 diagonal. The diagonal increment of 10 can 
be robust if it is tied to the encoding (co-advance of A and B) rather than to an arbitrary 
labeling. But it becomes fragile if it depends on a particular placement of the digits. So in the 
robustness test, “step-10” is treated as a diagnostic that must either be proved invariant under 
the allowed reformulations, or else explicitly downgraded to a feature of a subclass. 

The goal is not to protect the claim from counterexamples. The goal is to force the claim to live 
in a zone where counterexamples matter and thereby purify what remains. 

2.2 Ten toes as decomposition criterion: ten must arise from a canonical partition 

In Daniel 2, the ten toes are a terminal partition of a single composite image. Regardless of 
interpretive debates, the mathematical analog is clear: “ten” should appear as the count of 
parts in a partition that is forced by the structure, not chosen by the analyst. 

We therefore impose a decomposition criterion: 

DC (Canonical decomposition): The appearance of ten must come from a decomposition that is 
defined uniquely (or nearly uniquely) by the symmetry of the object, not by a discretionary 
grouping. 

What counts as canonical here? 

• A decomposition is canonical if it is preserved (as a set of parts, possibly permuted) by 
the natural symmetry group acting on the structure. 

• Equivalently: if two readers who know the definitions but do not coordinate their 
choices independently arrive at the same partition, the partition is canonical. 

The cube–octahedron mechanism is attractive precisely because it supplies this kind of 
partition: 

• Six axis primitives are forced by the existence of three orthogonal axes with two 
directions each (±x, ±y, ±z). 

• Four diagonal classes are forced by the cube’s four body-diagonal axes (opposite-vertex 
pairs). 

These are not “ten features we highlighted.” They are ten equivalence classes that exist prior to 
any diagram. They are the “toes” of the symmetry object in the sense that they are the 
terminal, irreducible directions/axes that remain after symmetry collapses redundant 
representations. 
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In the 9x9 grid setting, this criterion prevents a common failure mode: taking an arbitrary set of 
10 lines, 10 sub-squares, or 10 motifs and calling them “the ten.” Unless the ten is tied to a 
symmetry-determined partition (for example, directions, primitive moves, or invariant classes), 
it does not satisfy DC. 

So the ten toes criterion becomes the mathematical demand that 10 is a decomposition count 
grounded in duality, not an aesthetic selection. 

2.3 Ten horns as multiplicity criterion: ten as orbit count or primitive-class count 

In Daniel 7, the ten horns are not merely “ten objects”; they are ten objects of the same type 
emerging from a larger entity. Mathematically, this aligns with a structured multiplicity: a set of 
elements that is naturally generated by an action, not collected by inspection. 

We therefore impose a multiplicity criterion: 

MC (Structured multiplicity): Ten must arise as the size of an orbit, or as the count of primitive 
equivalence classes under a stated group action. 

This matters because group actions are the cleanest way to prevent cherry-picking. If we can 
say, “under symmetry group G, the primitive objects of type T fall into exactly 10 classes,” then 
ten is not optional. It is the output of classification. 

There are two main realizations of MC relevant to this paper: 

• Primitive-class count: Ten as the count of inequivalent primitive 
directions/moves/classes (the 6 axis primitives plus 4 diagonal classes). 

• Orbit-based count: Ten as the size of an orbit of some generating object under an action 
(this is more delicate and we treat it as optional unless we can prove it cleanly). 

The “primitive-class” version is already strong and does not require elaborate machinery. It says: 
there are exactly ten fundamental direction-classes available when you combine the axis 
structure (octahedron vertices / cube faces) with the diagonal-axis structure (cube body 
diagonals). This is a structured multiplicity because these classes are defined by the geometry 
itself, not by enumeration of a particular grid. 

In later sections, if we choose to integrate Mönnich’s step-vector (“dance-step”) framework for 
generating magic universes, horns become a useful metaphor for the set of step-generators that 
remain inequivalent under symmetry. But we do not need that for the core claim. The core can 
already satisfy MC by showing that the 6+4 primitives form the natural “generator alphabet” 
that our constructions are forced to respect. 
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2.4 Interpretive boundary: resonance is permitted only after mechanism is fixed 

This section is the firewall. The paper permits Danielic language, but it does not permit Danielic 
language to do mathematical work. That boundary has three operational rules. 

IB1 (No retroactive justification): We do not say “it must be true because Daniel says ten.” We 
say “Daniel motivates the search; here is the mechanism; here are the checks.” 

IB2 (Resonance is descriptive, not evidential): After the mechanism is fixed, we may describe 
correspondences in a bounded way, such as “the ten here functions as a bounded 
test/decomposition/multiplicity, which resonates with Daniel’s uses.” But the resonance does 
not upgrade the proof status. 

IB3 (Counterexamples win): If an allowed reformulation breaks the ten, the correct response is 
to narrow the claim, not to spiritualize the discrepancy. A Danielic target does not get immunity 
from falsification. 

The point is not to suppress meaning; it is to preserve meaning by preventing category errors. If 
“ten” is going to carry theological weight for the reader, it must first carry mathematical weight 
under discipline. The method itself becomes Daniel-like: bounded trial, observable outcome, 
and a willingness to accept what the trial shows. 

With these constraints in place, the rest of the paper can proceed cleanly: we derive ten 
structurally (6+4), test it against reformulations, and only then permit interpretive language as a 
downstream reflection rather than an upstream cause. 

 

3. The 9x9 Substrate: 1..81 and the Centered -40..40 Equilibrium 

The 9x9 substrate is not introduced as mystique; it is introduced as a minimal arena where three 
things can coexist without ambiguity: a complete finite set (81 values), a natural coordinate 
factorization (9 = 3^2, hence 81 = 3^4), and a canonical notion of “center” (the median value 
41). Once those are fixed, recentering becomes a forced move, and several constants that look 
“magical” become straightforward consequences of affine translation. This section establishes 
the basic arithmetic facts that everything else builds on: the bijection from 1..81 to -40..40, the 
meaning of equilibrium in the centered picture, the 9-cell magic constant 369 and its collapse to 
0 under centering, and the appearance of 123 as the uncentered shadow of a centered zero-
sum triple. 

3.1 The bijection: why -40..40 is forced by centering x -> x - 41 

Start with the set of integers {1,2,...,81}. If the grid is a bijective placement of these values (each 
appears exactly once), then there is a unique choice of “center value” in the usual order sense: 
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41 is the median. Centering by subtracting the median is not an aesthetic preference; it is the 
standard way to convert an affine dataset into a symmetric one about zero. 

Define the centered variable: 

y := x - 41. 

This mapping is a bijection from {1,...,81} to {-40,...,40}. The proof is immediate: 

• The smallest value maps as 1 -> 1 - 41 = -40. 

• The largest value maps as 81 -> 81 - 41 = 40. 

• Each increment of x by 1 increments y by 1, so no values are skipped or duplicated. 

Thus the centered multiset is exactly: 

{-40,-39,...,-1,0,1,...,39,40}. 

This is the only centered range that treats the original set symmetrically. Any other subtraction 
constant would shift the range away from symmetry. In particular, subtracting 41 is forced by 
the requirement that the image set be symmetric about 0 with equal radius on both sides. 

This is the first boundary between structure and story: if a reader sees -40..40, they are not 
seeing a mysterious discovery; they are seeing the standard recentering of 1..81. 

3.2 Global equilibrium: total sum 0 and what “balanced distribution” means 

Once the centered set -40..40 is fixed, “balanced distribution around zero” has a precise 
meaning: 

• For each positive k in {1,...,40}, both +k and -k appear exactly once. 

• 0 appears exactly once. 

• Therefore the sum over all 81 centered values is zero. 

Formally, 

sum_{x=1..81} (x - 41) = (sum_{x=1..81} x) - 81*41. 

Compute sum_{x=1..81} x using the standard formula n(n+1)/2: 

sum_{x=1..81} x = 8182/2 = 8141 = 3321. 

Therefore, 

sum_{x=1..81} (x - 41) = 3321 - 3321 = 0. 
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This is “global equilibrium”: the entire configuration, regardless of how the numbers are 
arranged in the 9x9 grid, sums to zero in the centered representation because the dataset itself 
is symmetric. 

The important nuance is that global equilibrium does not automatically imply local equilibrium. 
The grid can be globally balanced while individual rows, columns, blocks, or diagonals are not. 
So whenever we later claim “magic sums collapse to zero,” that is a stronger claim: it means not 
only the total sum is zero (always true), but that a specific family of lines or regions is also 
balanced. Those are separate layers of structure. 

In short: 

• Global equilibrium is a dataset fact. 

• Local equilibrium is a constraint fact. 

This distinction prevents a great deal of accidental overclaiming. 

3.3 Magic constants: 369 for 9-cell sums and 0 after centering 

For a normal 9x9 magic square populated by 1..81, the standard “magic constant” for any full 
row or full column is: 

M9 = 9*(81+1)/2. 

The reasoning is again dataset-based: in a normal magic square of order n, the magic constant is 
n(n^2+1)/2. Plugging n = 9 gives: 

M9 = 9*(9^2+1)/2 = 9*(81+1)/2 = 982/2 = 941 = 369. 

So 369 is not a mystical number in this context; it is the forced average-row sum if each row has 
nine entries and the average entry is (1+81)/2 = 41. 

Now apply centering to a row sum. If a row contains values x1,...,x9, then its centered sum is: 

(y1+...+y9) = (x1-41)+...+(x9-41) = (x1+...+x9) - 9*41. 

If the uncentered row sum is the magic constant 369, then: 

centered row sum = 369 - 369 = 0. 

So “magic sums collapse to zero after centering” is an immediate corollary: 

• In the uncentered picture, the distinguished constant is 369. 

• In the centered picture, the distinguished constant becomes 0. 
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This is the correct way to interpret claims like “the grid is balanced around zero” in a magic-
square setting: it means the line-sums are not merely equal; they are equal to zero in the 
centered coordinate. 

This observation also anticipates why the centered picture is conceptually clean for symmetry: 
the origin becomes meaningful, and “opposites” become literal additive inverses rather than 
distant entries in a 1..81 range. 

3.4 The 3-cell constant 123 as the uncentered shadow of centered zero-sum triples 

Now consider any constraint that selects triples (three cells at a time) and requires that triple to 
be “balanced” in the centered representation. For a triple x1,x2,x3, define y_i = x_i - 41. If the 
centered constraint is: 

y1 + y2 + y3 = 0, 

then substituting y_i = x_i - 41 gives: 

(x1 - 41) + (x2 - 41) + (x3 - 41) = 0 
=> x1 + x2 + x3 - 341 = 0 
=> x1 + x2 + x3 = 341 = 123. 

So 123 appears automatically whenever: 

• the triple-sum is zero in the centered representation, and 

• the centering constant is 41. 

This is why 123 is best understood as a shadow constant: it is what “centered zero-sum” looks 
like when you insist on writing everything in the uncentered 1..81 coordinate. 

This has two consequences that matter later: 

1. It gives a sharp test: if you claim a family of 3-cell motifs is “magic,” you can check 
whether they all sum to 123 uncentered, which is equivalent to checking whether they 
sum to 0 centered. The centered check is conceptually cleaner; the uncentered check is 
computationally convenient. 

2. It establishes a common language between different constraint scales. If a construction 
is simultaneously enforcing 9-cell sums (369) and 3-cell sums (123), that is not two 
unrelated magic facts; it is one centering principle applied to two region sizes: 941 and 
341. 

This closes the substrate section with a simple summary: the “mystical-looking constants” 369 
and 123 are exactly what you get when you express “balanced around 41” at two different 
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region sizes. The genuinely nontrivial content begins only when a particular grid construction 
makes those balanced conditions hold locally (rows, columns, diagonals, blocks, or curated 
triples), because local enforcement is arrangement-dependent while the dataset identities are 
not. 

 

4. Two-Coordinate Encoding and the Step-10 Diagonal Signature 

The step-10 diagonal phenomenon is best understood as an encoding fact before it is 
interpreted as a “magic” fact. A 9x9 grid naturally supports a two-coordinate representation: 
one coordinate selects which block of nine we are in, the other selects which element within 
that block. When the values 1..81 are generated (or organized) by such a two-coordinate 
scheme, diagonal motion that simultaneously advances both coordinates produces a rigid 
arithmetic signature: constant increments of 9+1 = 10. This section formalizes that encoding, 
shows exactly why the step size must be ten under co-advance, explains why the centered 
diagonal becomes the symmetric sequence -40 to 40 in steps of ten, and then treats step-10 as 
what it actually is: a strong diagnostic of correct coupling between two layers, not in itself the 
whole proof of a Danielic ten. 

4.1 Encoding: x = 9*A + B + 1 with A,B in {0..8} 

A 9x9 grid has 81 cells. One canonical way to index 81 items is with two indices A and B, each 
running from 0 to 8. Conceptually: 

• A indicates which “group of nine” you are in (coarse coordinate). 

• B indicates which element inside that group (fine coordinate). 

If we want to map this pair (A,B) to the standard enumeration 1..81, the most natural affine 
map is: 

x = 9*A + B + 1, with A,B ∈ {0,1,2,3,4,5,6,7,8}. 

This map is a bijection: 

• For fixed A, as B runs 0..8, x runs through nine consecutive integers. 

• As A increments by 1, the block shifts by 9. 

So x covers 1..81 exactly once. Nothing mystical is happening; this is the base-9 decomposition 
of the integers 0..80, shifted by +1 to get 1..81. 

This encoding becomes relevant to Sudoku-akin structure because a common way to build a 9x9 
object is to treat the grid as the interaction of two 9-symbol Latin layers (or two coupled 
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permutations): one layer determines A-values and the other determines B-values. The “fusion” 
you describe can be viewed as producing an A-layer and a B-layer whose combined readout 
yields the visible x-layer. 

The important point for our paper is not the exact algorithm used to place A and B. It is the 
existence of a plausible decomposition into two 9-valued coordinates, because the step-10 
diagonal emerges precisely when the diagonal corresponds to co-advancing both coordinates. 

4.2 Co-advance on the diagonal: why 9+1 = 10 is forced 

Now we isolate the mechanism that forces a step of ten. Consider moving from one cell to the 
next along a diagonal path in which A increases by 1 and B increases by 1 at each step: 

(A,B) -> (A+1, B+1). 

Compute the change in x: 

x' - x = [9(A+1) + (B+1) + 1] - [9A + B + 1] 
= 9A + 9 + B + 1 + 1 - 9A - B - 1 
= 10. 

So if the diagonal motion in your constructed grid corresponds to co-advance of A and B, the 
diagonal values must form an arithmetic progression with step size 10. 

A particularly clear case is the “synchronized diagonal” where the diagonal cells correspond to: 

(A,B) = (0,0), (1,1), (2,2), ..., (8,8). 

Then the diagonal values are: 

x_k = 9k + k + 1 = 10k + 1. 

Explicitly: 

1, 11, 21, 31, 41, 51, 61, 71, 81. 

The reason this matters is methodological: step-10 diagonals are not rare if you decide to place 
them; but they are difficult to get “by accident” if A and B are independently scrambled. The 
step-10 diagonal is therefore a signature that the diagonal is not just a geometric diagonal in the 
grid; it is also a diagonal in the underlying coordinate system. 

This is exactly why we treat it as a diagnostic: it indicates that the visible grid is a projection of a 
coupled coordinate structure. 
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4.3 Centered diagonal: -40,-30,-20,-10,0,10,20,30,40 as a symmetry-fixed sequence 

Centering converts the uncentered diagonal to a symmetric orbit around zero. Define: 

y = x - 41. 

Apply it to the step-10 diagonal values x_k = 10k + 1: 

y_k = (10k + 1) - 41 = 10k - 40. 

As k runs 0..8, y_k becomes: 

-40, -30, -20, -10, 0, 10, 20, 30, 40. 

This sequence is striking for two reasons: 

1. It is symmetric about 0: y_{4} = 0, and y_{4+m} = -y_{4-m}. 

2. It is “coarsened” relative to the full -40..40 range: it picks out every tenth value, i.e. a 
nine-point arithmetic ladder. 

In symmetry language, this diagonal is a fixed representative of a class: it is the cleanest possible 
diagonal orbit generated by a single co-advance move. In the paper’s terms, it is a stable 
diagnostic because it is not sensitive to modest changes of representation. If you maintain the 
underlying coordinate coupling, centering will always pull such a diagonal into a symmetric 
ladder around zero. 

This is also the point where the Danielic “bounded test” metaphor becomes methodologically 
appropriate. A nine-step walk from -40 to 40 in increments of ten is a constrained, observable 
trajectory. It is a path that exposes coupling. But we keep it in its proper place: a visible trace of 
a hidden coordination, not the entire proof. 

4.4 Diagnostic interpretation: when step-10 confirms correct coupling and when it can fail 

Step-10 diagonals are powerful evidence of coupling, but they can both produce false 
confidence and also fail even when deeper structure remains. 

We therefore state explicitly what step-10 can and cannot certify. 

What step-10 does certify (strongly) 

• It certifies that, on that diagonal, the visible values behave as if they are computed by a 
co-advancing two-coordinate readout. 

• It suggests that the grid is not merely a random permutation of 1..81; it is organized by a 
paired-coordinate design. 
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• It provides a fast check for whether a candidate construction is preserving the intended 
A/B alignment. 

 

What step-10 does not certify (by itself) 

• It does not certify that the full grid is a magic square. One diagonal can be step-10 while 
rows and columns are not magic. 

• It does not certify that the cube–octahedron 6+4 decomposition is present. The 6+4 ten 
is a symmetry-class count; step-10 is an arithmetic trace. The bridge between them must 
be argued, not assumed. 

• It does not certify uniqueness. Many different constructions can embed the same step-
10 diagonal. 

How step-10 can be faked (false positives) 

• You can force the main diagonal to be 1,11,21,...,81 by hand while leaving the rest of the 
grid unconstrained. This yields the diagnostic without the architecture. 

• You can permute the grid in ways that keep the diagonal intact but destroy any intended 
block structure. 

• You can use a different underlying encoding that happens to yield the same arithmetic 
progression on one line. 

How step-10 can fail even when structure is real (false negatives) 

• If your construction uses the same A/B encoding but the diagonal is not the (k,k) locus in 
that coordinate system, the main geometric diagonal of the 9x9 might not correspond to 
co-advance. Another diagonal, or a different cycle, might carry the step-10 signature 
instead. 

• If a symmetry-preserving relabeling is applied to A and B differently, co-advance may 
become “co-advance in a permuted alphabet,” and the visible x-values may no longer 
show a literal step of 10 even though the coupling still exists at the coordinate level. 

• If the grid is presented in a rotated/reflected orientation relative to the A/B coordinate 
axes, the co-advance path may move off the main diagonal. 

The correct use of the diagnostic in this paper is therefore: 

• Step-10 is evidence that a particular geometric line is aligned with the coordinate 
coupling. 
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• The invariant we ultimately care about is the Danielic ten as a canonical symmetry 
decomposition (6 axis primitives + 4 diagonal classes). 

• Step-10 serves as a quick litmus test that the arithmetic layer is not drifting away from 
the geometric/symmetry layer. 

Later, when we connect the 9x9 unit cell to higher-dimensional “dance-step” generators, we will 
treat step-10 the same way: as a visible trace of a chosen step-vector rule. Useful, but always 
subordinate to the formal decomposition and its invariants. 

 

5. The 4D Reading: 81 = 3^4 and “Balancing 81 Values Around Zero” 

The 9x9 grid is often treated as a purely 2D object. For our purposes, that viewpoint is 
incomplete. The number 9 has an internal factorization, 9 = 3^2, and therefore 81 = 9^2 = 3^4. 
This means the 81 cells can be seen canonically as the points of a 4D ternary hypercube: a 
discrete lattice with four coordinates, each taking values in {0,1,2}. This perspective clarifies why 
“balancing around zero” is not merely an aesthetic centering trick but a coordinate-level move: 
it converts an affine labeling (1..81) into a linear, symmetry-respecting labeling around an origin. 
It also clarifies how Sudoku-like block structure and Lo Shu-like constraints can be expressed as 
families of hyperplanes and fibers in Z_3^4. The value of this section is not that it makes the 
construction more mystical, but that it makes it more precise: it gives a clean coordinate system 
in which invariants, decompositions, and step rules can be stated without relying on pictures. 

5.1 Ternary factorization: A = 3a1 + a2 and B = 3b1 + b2 

We begin from the two-coordinate encoding already introduced: 

x = 9*A + B + 1, where A,B ∈ {0,...,8}. 

Now use the fact that each of A and B is itself a base-3 two-digit number, because 0..8 = 3^2 
values. Write: 

A = 3a1 + a2, with a1,a2 ∈ {0,1,2}, 
B = 3b1 + b2, with b1,b2 ∈ {0,1,2}. 

This factorization is canonical: it is simply writing a 0..8 integer in base 3. Substituting these into 
x gives: 

x = 9*(3a1 + a2) + (3b1 + b2) + 1 
= 27a1 + 9a2 + 3*b1 + b2 + 1. 
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So each cell value is an affine linear functional of four ternary digits. This is the algebraic reason 
the 4D reading is natural: the 9x9 grid can be seen as a projection of a 4D ternary coordinate 
system into a single scalar value. 

Several immediate consequences follow: 

• A changes by 1 corresponds to changing the (a1,a2) pair in ternary. 

• B changes by 1 corresponds to changing the (b1,b2) pair in ternary. 

• Co-advance behavior (such as step-10 diagonals) can be reinterpreted as coupled motion 
in this 4D digit space. 

This is also where the connection to Mönnich’s “step-vector” approach becomes conceptually 
clean: a stepping algorithm is literally a rule for incrementing coordinates on a finite 
wraparound lattice. The paper does not need any particular step algorithm yet; it only needs the 
fact that such a coordinate representation exists and is canonical. 

5.2 Z_3^4 model: points (a1,a2,b1,b2) as a 4D ternary hypercube 

Define the set: 

Z_3^4 = {0,1,2}^4. 

This has exactly 3^4 = 81 points. Each point is a 4-tuple: 

p = (a1, a2, b1, b2). 

The map from points to uncentered values is: 

x(p) = 27a1 + 9a2 + 3*b1 + b2 + 1. 

Thus each cell in the 9x9 grid can be identified with exactly one point of Z_3^4, and conversely. 

This is not merely a counting trick. It supplies a deeper geometric intuition: 

• A 9x9 grid can be viewed as a 2D presentation of a 4D object. 

• “Sudoku blocks” correspond to fixing some coordinates and varying others. 

• “Rows” and “columns” correspond to particular coordinate projections. 

• “Diagonal walks” correspond to adding a fixed increment vector in Z_3^4 repeatedly 
(with wraparound if desired). 

If we adopt the language of lattice dynamics, a “construction” is a rule for how we traverse or 
populate the 81 points, and “symmetry” becomes the study of which transformations of Z_3^4 
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preserve the structure we care about (line sums, block sums, step invariants, and ultimately the 
cube–octahedron derived ten). 

This is also where “fractal unit cell” language becomes technically meaningful and safe: Z_3^4 is 
a unit cell in the sense that it is a minimal ternary hypercube. Scaling to a 24-trit manifold is 
then a statement about concatenating or stacking such unit cells at the coordinate level, not a 
vague visual analogy. 

5.3 Recentering as affine-to-linear conversion: moving the origin to the center state 

The value map x(p) is affine because of the trailing +1 term and because the range is 1..81 
rather than symmetric about zero. Centering replaces the affine labeling with a symmetric one. 

Define the centered value: 

y(p) = x(p) - 41. 

Substituting the expression for x(p) gives: 

y(p) = 27a1 + 9a2 + 3b1 + b2 + 1 - 41 
= 27a1 + 9a2 + 3b1 + b2 - 40. 

So y(p) is still affine in the digits, but its image set is now symmetric: -40..40. 

What does “moving the origin” mean here? There are two complementary views: 

• In value space: the “origin” is the median value 41, and centering moves it to 0. 

• In lattice space: the center value corresponds to the unique point p_center for which 
x(p_center) = 41, i.e. y(p_center) = 0. 

Solve x(p) = 41: 

27a1 + 9a2 + 3b1 + b2 + 1 = 41 
=> 27a1 + 9a2 + 3b1 + b2 = 40. 

One solution is obvious: take the maximal digits (2,1,1,1): 

271 + 91 + 3*1 + 1 = 40, yes. 

So p_center = (1,1,1,1) maps to x = 41 and y = 0. 

This is a clean fact with a powerful interpretation: the “center” of the value distribution 
corresponds to the “midpoint” digit state (1,1,1,1) in Z_3^4. In a ternary system, digit 1 is the 
natural middle of {0,1,2}. So centering aligns the statistical center (median) with the coordinate-
center state (all digits at the middle value). That is why centering is not merely cosmetic: it 
aligns two notions of centrality. 
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If one later wants to connect this to balanced ternary language, the safe statement is: 

• The centered representation makes the algebra reflect a genuine symmetry about a 
central state. 

• The paper does not require any metaphysical claim beyond that. 

5.4 Constraint families as hyperplane sums and fiber sums in the 4D lattice 

Once we are living in Z_3^4, constraints become geometric objects: 

• A “fiber” is the set of points obtained by fixing some coordinates and letting the others 
vary. 

• A “hyperplane” (in this discrete sense) is a set of points satisfying a linear condition on 
the coordinates modulo 3 or over integers with bounded ranges. 

This language lets us classify different kinds of “magic” and “Sudoku-like” constraints uniformly. 

Examples of fiber-type constraints (Sudoku-like) 

• Fix (a1,a2) and vary (b1,b2). This gives 3^2 = 9 points, naturally corresponding to a 9-cell 
region. In the two-coordinate language, this is “fix A and let B run.” 

• Fix (b1,b2) and vary (a1,a2). This is “fix B and let A run.” 

These fibers naturally generate sets of nine cells whose sums can be studied. If a construction 
makes these fiber sums constant (369 uncentered or 0 centered), then it is “magic” with respect 
to that fiber family. 

Examples of hyperplane-type constraints (diagonal and step constraints) 

Diagonal motion corresponds to adding a fixed increment vector v in Z_3^4 repeatedly. For 
instance, a co-advance in A and B corresponds, at the digit level, to an increment pattern in 
(a1,a2,b1,b2) that may carry in base-3. A step rule that avoids carries (or controls them 
systematically) yields particularly clean arithmetic progressions in x and y. This is exactly the 
kind of phenomenon that can produce diagnostic ladders like the centered step-10 diagonal. 

Where 3-cell constraints fit (Lo Shu-like) 

A 3-cell constraint is a minimal simplex constraint: it selects three points and enforces a sum 
condition (often zero-sum in centered form). In Z_3^4 terms, such triples often fall into one of 
two classes: 

• Collinear triples along a discrete line generated by a step vector, or 

• Triangular triples that form a minimal 2-simplex under a chosen projection. 
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The important point is that the constant 123 for uncentered triples is not an independent 
“magic number.” It is what centered zero-sum means for triples. Therefore, if a construction 
supplies many zero-sum triples in the centered representation, it is building local equilibrium 
constraints into the lattice. 

Why this matters for the paper’s later symmetry claims 

The cube–octahedron “Danielic Ten” result is a symmetry-class statement. Z_3^4 gives us a way 
to see how such symmetry classes might appear inside the constraint families: 

• The “six” axis primitives correspond to privileged coordinate directions and their 
opposites under symmetry. 

• The “four” diagonal classes correspond to privileged diagonal-axis classes under 
symmetry. 

When we later scale from the 3^4 unit cell to a 3^24 address manifold, this hyperplane/fiber 
language becomes even more valuable: it provides a disciplined way to talk about “layers,” 
“axes,” and “diagonals” as coordinate-class families rather than as metaphors. 

So the 4D reading does not add ornamentation. It supplies a coordinate geometry in which 
“balancing around zero” is a central-state alignment, and in which constraint families can be 
specified as structured subsets of Z_3^4 with testable sum and symmetry properties. 

 

6. Cube–Octahedron Duality as the Engine of Ten 

This section is the core of the paper’s “ten must be produced, not chosen” constraint. 
Everything prior has built an arithmetic and lattice framework (1..81, centering to -40..40, two-
coordinate encoding, 3^4 reading) that can generate strong signatures. But signatures alone do 
not guarantee a canonical ten. Here we move to the geometric mechanism that does: cube–
octahedron duality. The cube and the regular octahedron are dual Platonic solids. Duality does 
not mean “they resemble each other”; it means there is an exact incidence correspondence 
between their elements. That correspondence forces two rigid counts that sum to ten: six axis 
primitives and four diagonal classes. The argument is structural, representation-independent, 
and therefore suitable as the paper’s Danielic target mechanism. 

6.1 Duality dictionary: cube faces <-> octahedron vertices, cube vertices <-> octahedron faces 

A dual polyhedron is obtained by placing a vertex at the center of each face of the original 
polyhedron and connecting these vertices whenever the original faces share an edge. For the 
cube and the octahedron, this yields a perfect dual pair: 
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• The cube has 6 faces; the octahedron has 6 vertices. 

• The cube has 8 vertices; the octahedron has 8 faces. 

• The cube has 12 edges; the octahedron has 12 edges. 

The key duality correspondences (the “dictionary”) are: 

• Cube faces <-> octahedron vertices. 

• Cube vertices <-> octahedron faces. 

• Cube edges <-> octahedron edges. 

This is not a loose analogy; it is an isomorphism of incidence structures. If two cube faces meet 
along an edge, the corresponding two octahedron vertices are connected by an edge. Likewise, 
if two cube vertices share an edge, the corresponding two octahedron faces meet along an 
edge. The cube and the octahedron are thus two ways of encoding the same symmetry 
skeleton. 

Why we care: when a count is tied to duality, it becomes difficult to “tune.” You cannot have a 
“cube-like” object with a different number of faces and still claim you are talking about the 
cube. So if “ten” can be expressed as a sum of two counts that are locked by duality, it is the 
right kind of ten for our methodological standard. 

6.2 The six axis primitives: +/-x, +/-y, +/-z as octahedral vertices and cube face normals 

Consider the cube centered at the origin in 3D space. It has six faces. Each face has a normal 
direction pointing outward. Those outward normals are precisely the six coordinate axis 
directions: 

+x, -x, +y, -y, +z, -z. 

These are the six fundamental “axis primitives” of the cube: the minimal set of directions that 
define the cube’s face orientation. 

Now apply the duality dictionary. The dual of the cube places a vertex at the center of each 
face. Therefore: 

• Each cube face corresponds to a vertex of the octahedron. 

• Each cube face normal corresponds to a direction from the origin to an octahedron 
vertex. 

The regular octahedron’s vertices are exactly these six axis directions in normalized form. In 
other words, the octahedron is the convex hull of the six axis points. This is the geometric 
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meaning of “the octahedron is the cube’s dual”: it is literally the solid whose vertices point 
along the cube’s face normals. 

So the “six” in our 6+4 decomposition is forced twice over: 

• It is the number of cube faces. 

• It is the number of octahedron vertices. 

And if we ask for a canonical set of primitive directions that define the cube/octahedron 
symmetry frame, these are exactly them. There is no discretionary choice involved. Any 
relabeling of the coordinate axes may permute which primitive is called “x” or “y,” but the set 
has cardinality six and the elements remain “the six opposite direction pairs on three 
orthogonal axes.” 

This is why the paper treats “six” as the “Law layer” in the mapping protocol: it is the minimal 
directional scaffold that survives any rotation of the object. It is the geometry’s irreducible 
compass. 

6.3 The four diagonal classes: cube body diagonals as four opposite-vertex pairs 

Now we extract the “four.” A cube has eight vertices. Pick any vertex; it has exactly one opposite 
vertex across the cube (the one farthest away). The segment connecting a vertex to its opposite 
is a body diagonal, and it passes through the cube’s center. 

How many distinct body-diagonal axes are there? 

• The cube has 8 vertices. 

• Opposite vertices come in pairs. 

• Therefore there are 8/2 = 4 opposite-vertex pairs. 

Each opposite-vertex pair defines one body-diagonal axis (a line through the cube center), so 
the cube has exactly four body-diagonal axes. These are not edges, not face diagonals, but the 
longest diagonals cutting through the volume. 

This “four” is again rigid. It is not an artifact of coordinates; it is a consequence of the cube 
having 8 vertices and opposition pairing them into 4 axes. 

Duality provides a second reading: cube vertices correspond to octahedron faces. The cube’s 
opposite-vertex pairing corresponds to pairing opposite octahedron faces. An octahedron has 8 
faces, grouped into 4 opposite face pairs (each face has a unique parallel face on the other 
side). Thus: 

• Cube body-diagonal axes <-> opposite face pairs of the octahedron. 
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• Count = 4 in either representation. 

So “four” is a canonical diagonal-class count: it is the number of distinct “through-center” 
diagonal axes that are not part of the basic ±axis scaffold but sit as higher-order symmetry 
directions. 

In the mapping protocol language, these are the “diagonal classes” because each defines a 
diagonal direction in the cube’s interior, and they often manifest in lattice encodings as 
privileged “co-advance” or “balanced-step” trajectories. 

6.4 The Danielic Ten theorem: 10 = 6 axis primitives + 4 diagonal classes 

We can now state the paper’s central structural claim in a compact theorem-like form. 

Danielic Ten Theorem (Cube–Octahedron Duality Form): 
In the cube–octahedron dual pair, there is a canonical decomposition of symmetry-relevant 
primitives into (i) six axis primitives corresponding to cube faces / octahedron vertices and (ii) 
four diagonal classes corresponding to cube body-diagonal axes / opposite octahedron face 
pairs. Therefore the total number of fundamental primitive classes in this decomposition is: 

10 = 6 + 4. 

What this theorem is and is not: 

• It is a theorem about classification under the geometry’s own incidence structure. 

• It is not a claim that “ten is everywhere in the cube.” 

• It is not numerology; it is a sum of two rigid counts that duality locks. 

Why it matters for the paper’s 9x9 substrate: 

The 9x9 constructions can display many numerical signatures, but only some of them have a 
credible route to being canonically ten. The cube–octahedron theorem provides that route. If 
we can show that the grid’s constraints and step rules naturally decompose into “axis-like” 
primitives and “diagonal-like” primitives in a way that respects this 6+4 partition, then the 
number ten is no longer a target we chose. It becomes the count forced by the symmetry 
engine we coupled to. 

This is also where Daniel enters in a disciplined way: ten appears as a bounded, structured 
output. In Daniel’s imagery, ten is not “any number”; it is a number of structured parts. The 
duality theorem provides a mathematical ten of that same type: a sum of primitive classes. 
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6.5 Why this ten is canonical: invariance under relabelings that preserve symmetry class 

A reader could reasonably ask: “Couldn’t you get ten in many ways? Why is this ten special?” 
The answer is canonicity: this ten survives the natural symmetries and natural relabelings of the 
system. 

There are two levels of invariance to highlight. 

Invariance I: Coordinate relabeling (renaming axes) 

If you rotate the cube in space, the labels x, y, z change. A direction that was “+x” might become 
“+z,” etc. Under such relabelings: 

• The set of six axis primitives is preserved as a set. 

• The set of four diagonal axes is preserved as a set. 

• The partition into “six of one kind and four of another kind” is preserved. 

So 6 and 4 are invariants of the cube’s symmetry class, not of a chosen coordinate chart. 

Invariance II: Duality-preserving reinterpretation 

You can describe the same structure in cube language or octahedron language: 

• faces vs vertices, 

• vertices vs faces, 

• face normals vs vertex directions, 

• body diagonals vs opposite face pairs. 

The counts remain the same. That is the hallmark of canonicity: the number does not depend 
on which of the dual pictures you prefer. 

Why this matters for our broader claims 

In later sections, we will map parts of the 9x9 arithmetic and 3^4 lattice view onto “axis-like” 
and “diagonal-like” primitives. The canonicity requirement will force discipline: the mapping 
must respect equivalence classes rather than cherry-picking specific lines. 

If a proposed 9x9 construction yields a “ten,” but that ten changes when you rotate, reflect, or 
relabel the object in ways that preserve its intended symmetry, then it is not the Danielic ten of 
this paper. The Danielic ten is the one that is stable under symmetry-preserving transformations 
because it is derived from the cube–octahedron duality skeleton itself. 
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This gives us a clean checkpoint: whatever else happens in the grid, the ten we claim must be 
traceable back to the 6+4 canonical decomposition, not merely to the existence of some pattern 
of ten items in a particular depiction. 

 

7. From Step-10 Arithmetic to Duality Geometry 

Up to this point we have two strong ingredients that live in different “languages.” In the 
arithmetic/lattice language, we have the two-coordinate readout x = 9*A + B + 1 and its visible 
signature: a step-10 diagonal when A and B co-advance. In the geometric language, we have the 
cube–octahedron engine of ten: 6 axis primitives and 4 diagonal classes. This section is the 
bridge. It explains how the numbers 9 and 1 in the readout behave like coupled generators, why 
the co-advance diagonal is naturally a “least-resistance” trajectory in a coupled coordinate 
system, how that arithmetic diagonal corresponds to diagonal-axis classes in cube geometry, 
and what we must prove to ensure this is not coincidence or hand-forcing. 

7.1 Axis-step vs diagonal-step: interpreting 9 and 1 as coupled generators 

The readout 

x = 9*A + B + 1 

contains two distinct “move sizes”: 

• Increment A by 1 (holding B fixed) increases x by 9. 

• Increment B by 1 (holding A fixed) increases x by 1. 

So there are two primitive step operators in value space: 

Δ_A: (A,B) -> (A+1,B) gives Δx = +9. 
Δ_B: (A,B) -> (A,B+1) gives Δx = +1. 

In purely arithmetic terms, +9 is a coarse step and +1 is a fine step. In coordinate terms, these 
are axis moves in the A-direction and the B-direction. If we see the 9x9 array as an A-by-B 
coordinate plane, then the “axis-steps” are the unit steps along the coordinate axes of that 
plane. 

The diagonal step is then not a new primitive; it is a coupled composite: 

Δ_diag := Δ_A + Δ_B, i.e. (A,B) -> (A+1,B+1), giving Δx = 9+1 = 10. 

This is the first key point: “10” appears not as an independent number but as a forced sum of 
the two generators of the encoding. In this sense, 9 and 1 are the coupled generators that 
produce 10 when you move diagonally in the underlying coordinate system. 
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Now observe the conceptual alignment with the duality ten: 

• The “axis primitives” in cube–octahedron duality are literally axis directions. 

• Our encoding has two axis primitives in the A–B plane, and its diagonal is their coupled 
composite. 

This is not yet a proof of 6+4, but it provides a disciplined template: if our constructions 
generalize from a 2D A–B coordinate plane to a 3D (or higher) symmetry object, then the 
arithmetic should similarly distinguish between axis moves (single-coordinate increments) and 
diagonal moves (coordinated multi-coordinate increments). That distinction is exactly what cube 
geometry formalizes: axis directions versus body-diagonal directions. 

7.2 The diagonal as “least-resistance” path in the coupled coordinate dynamics 

The phrase “least-resistance” is interpretive language, so here we define it operationally: a path 
is “least-resistance” if it is the simplest orbit of the dynamics given the chosen primitive steps. 

Given two independent generators Δ_A and Δ_B, the simplest composite motion is to apply 
them in lockstep, producing Δ_diag. This yields: 

(A,B) = (0,0) -> (1,1) -> (2,2) -> ... -> (8,8), 

the cleanest possible orbit because it treats both coordinates symmetrically. It is the unique 
path that: 

• advances A at a constant rate, 

• advances B at the same constant rate, 

• keeps the relation A = B invariant across the path. 

That invariance (A - B = 0) is the algebraic definition of the diagonal line in the A–B coordinate 
plane. So the diagonal is “least-resistance” in the strict sense that it is a one-constraint invariant 
subspace of the simplest coupled update rule. 

In the 4D Z_3^4 view, this intuition becomes even sharper. If the dynamics is built from small 
step vectors in the digit lattice, then “co-advancing” multiple digits in a symmetric way tends to 
reduce irregular carry behavior and produces smoother orbits in the scalar readout. Even when 
carries exist, symmetry can make them predictable. 

So “least-resistance” here is not a thermodynamic claim. It means: 

• the diagonal is the simplest symmetry-locked orbit of a coupled coordinate update, 
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• and its scalar output is therefore expected to show a clean arithmetic progression when 
the readout is linear in the coordinates. 

That is exactly what we see: a constant Δx = 10 progression along the co-advance orbit. 

7.3 How diagonal arithmetic encodes geometric diagonal classes in the cube 

Now we must connect the 2D “diagonal as co-advance” idea to the cube’s diagonal classes. 

A cube distinguishes two kinds of “through-center” direction classes that matter for our ten: 

• Axis directions (6 of them): ±x, ±y, ±z. 

• Body-diagonal axes (4 of them): opposite-vertex pairs. 

The conceptual bridge is: axis directions correspond to changing one coordinate while holding 
others fixed; body diagonals correspond to changing multiple coordinates together in a coupled 
way. 

To make that precise, consider a standard coordinate model of a cube’s vertices at (±1,±1,±1). 
Then: 

• Moving along an axis direction changes exactly one coordinate sign while leaving the 
others unchanged (in the sense of direction vectors aligned with coordinate axes). 

• Moving along a body diagonal changes all three coordinates together: a body diagonal is 
aligned with vectors like (1,1,1), (1,1,-1), (1,-1,1), (-1,1,1), which come in opposite pairs. 

This is the 3D analog of our 2D co-advance: 

• Axis step: change one coordinate. 

• Diagonal step: change multiple coordinates in lockstep. 

In our arithmetic encoding, the diagonal step is Δ_A + Δ_B. In cube geometry, the body diagonal 
is a sum of axis directions (up to sign), e.g. (1,1,1) is literally x_hat + y_hat + z_hat in vector 
terms. 

So the arithmetic fact “10 = 9 + 1” becomes the simplest case of a more general geometric 
principle: 

• diagonal classes are generated by coupled sums of axis primitives. 

What then are the “four diagonal classes” in arithmetic language? 
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In the cube, the four body-diagonal axes correspond to the four sign patterns with an odd 
number of minus signs (or equivalently, the four vertices of a tetrahedron embedded in the 
cube’s vertices). Each axis is a pair of opposite sign vectors: 

(1,1,1) ↔ (-1,-1,-1), 
(1,1,-1) ↔ (-1,-1,1), 
(1,-1,1) ↔ (-1,1,-1), 
(-1,1,1) ↔ (1,-1,-1). 

These four axes are distinct equivalence classes under the cube’s symmetry. 

The bridge claim we are working toward is: 

• the 9x9 encoding has axis-like primitive steps (Δ_A and Δ_B, and in the 4D reading, their 
digit-level refinements), 

• and it has diagonal-like coupled steps (co-advance patterns), 

• and the classification of these coupled steps into equivalence classes mirrors the cube’s 
classification into 6 axis primitives and 4 diagonal axes. 

We do not assume this mirror. We show it by specifying which transformations in the grid 
correspond to the cube’s symmetry operations, and then proving the class count. 

7.4 What must be shown to rule out coincidence: necessary and sufficient conditions 

This is where we pin down the “no numerology” discipline. A step-10 diagonal is impressive, but 
it can be manufactured. To rule out coincidence, we must show that the step-10 diagonal is not 
a one-off imposed feature but the visible trace of a deeper coupling that also forces the 6+4 
decomposition. 

We therefore state what must be demonstrated, and we distinguish necessary conditions from 
sufficient conditions. 

Necessary conditions (must be true for our interpretation to be legitimate) 

NC1. Genuine two-layer structure 
There must exist an A-layer and B-layer (explicitly or implicitly) such that the observed x-values 
are a readout x = 9*A + B + 1 up to allowed relabelings. If the “A and B” are not recoverable or 
not meaningful, step-10 is just an arithmetic accident on one line. 

NC2. Co-advance is structural, not imposed 
The diagonal progression must arise from the construction rule or symmetry constraints, not 
from manual placement. Operationally: when the object is regenerated under the same rules, 
the step-10 signature reappears in the corresponding co-advance orbit. 
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NC3. Stability under admissible symmetries 
If we apply allowed symmetry operations of the construction class 
(rotations/reflections/permutations consistent with the system), the existence of the diagnostic 
ladder must persist, though it may move to a different geometric line. 

NC4. A meaningful mapping from grid symmetries to octahedral symmetries 
We must specify which transformations of the grid correspond to the cube/octahedron’s 
rotation group actions (or at least a subgroup sufficient to define equivalence classes). Without 
an action, “classes” have no formal meaning. 

Sufficient conditions (if established, the coincidence worry is resolved) 

SC1. Class-count theorem in the grid domain 
Define a family T of primitive step types or primitive direction types in the grid/lattice domain 
(e.g., generator vectors in the underlying coordinate space). Define an equivalence relation ~ 
induced by the relevant symmetry group action (the action that corresponds to 
cube/octahedron rotations). Prove that: 

• T/~ has exactly 6 axis-like classes and 4 diagonal-like classes. 

This is the strongest possible bridge: it replicates the 6+4 count inside the grid’s own dynamics. 

SC2. Dual realization (cube and octahedron views agree) 
Show that the same classification can be described in two dual ways within the grid 
framework—one corresponding to “faces/normals” and one to “vertices/diagonal axes”—and 
that both yield the same ten. This matches the duality dictionary and makes the ten canonical. 

SC3. Negative controls 
Construct or exhibit examples that preserve some superficial properties (e.g., still a bijection 
1..81, still centered -40..40, possibly still magic sums) but break the coupling and therefore 
break the 6+4 classification. This demonstrates that the ten is not inevitable from the dataset 
alone; it is tied to the specific symmetry mechanism. 

What we do not require (and why) 

We do not require that every instance has a step-10 main diagonal in the same visual position, 
because “main diagonal” is presentation-dependent. A sufficient proof can allow the diagnostic 
to move under symmetry operations. What matters is that there exists a canonical coupled-
orbit ladder with the predicted arithmetic signature. 
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Summary of the bridge 

• The arithmetic layer supplies generators: +9 and +1. 

• The diagonal step-10 is the coupled generator output. 

• The cube–octahedron layer supplies the canonical partition into axis primitives and 
diagonal classes: 6 and 4. 

• The bridge is completed only when we show that the grid’s generator classification 
under the relevant symmetry action has the same 6+4 structure, and that step-10 is one 
visible trace of the diagonal-class generator behavior rather than a hand-placed 
curiosity. 

This section therefore sets the standard for the next phases of the paper: we will use step-10 as 
a diagnostic, but we will demand a class-count proof before calling the result “the Danielic Ten 
from duality.” 

 

8. The 24-Symmetry Backbone and Its Proper Role 

The cube–octahedron pair does not merely “suggest” symmetry; it is one of the cleanest places 
in mathematics where symmetry can be handled without handwaving. The right way to do that 
is to separate (i) the group of symmetries (the set of allowable rigid motions) from (ii) the 
invariants and class counts those symmetries force. In this paper, 24 is the backbone because it 
is the size of the rotation group. Ten is the target because it is a specific, canonical 
decomposition extracted from that backbone (6 axis primitives + 4 diagonal classes). If we 
confuse these roles, we drift into pattern-chasing: “24 shows up a lot, so 10 must be hidden 
somewhere.” The correct logic is the reverse: we define the symmetry group, define what it acts 
on, and then compute the induced class counts. 

8.1 The octahedral rotation group (order 24) as the shared symmetry of cube and octahedron 

A cube and a regular octahedron share the same rotational symmetry group because they are 
duals. Rotating one rigidly in space rotates the other in the same way (duality is preserved 
under rotation). The set of all orientation-preserving rigid motions that map the cube onto itself 
is the octahedral rotation group, and its order is 24. 

A concrete way to see "24" without mystique is to count rotations by “what happens to an axis”: 

• Choose where the +z face-normal (equivalently, the “top” direction) goes. It can go to 
any of 6 face-normal directions: +/-x, +/-y, +/-z. So there are 6 choices. 
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• After choosing the top direction, the cube can still be rotated about that axis in 4 ways 
(0, 90, 180, 270 degrees) while keeping the top fixed. So there are 4 choices. 

Thus the total number of rotations is 6*4 = 24. 

This count already contains the seed of our later decomposition logic: 

• The “6” is the orbit of a face-normal direction under rotations (the axis primitives). 

• The “4” is a stabilizer size: how many rotations keep a chosen axis direction fixed. 

That is exactly the kind of reasoning we will formalize with orbit-stabilizer language in 8.3. 

Important boundary: 24 is the number of allowed moves (rotations). It is not automatically a 
“meaningful number” unless we specify what objects those moves act on and what counts we 
extract from that action. 

8.2 Relationship to S4: tetrahedral and octahedral symmetry in a unified language 

There is a powerful unification hiding in plain sight: the cube’s rotation group can be identified 
with the permutation group on four objects, S4. 

One standard route is via the cube’s four body-diagonal axes (the “four diagonal classes” we 
care about). Any rotation of the cube must send each body-diagonal axis to another body-
diagonal axis, because it preserves the cube’s structure. Therefore, every rotation induces a 
permutation of the set of four diagonal axes. This gives a homomorphism: 

phi: (cube rotations) -> S4. 

Now compare sizes: 

• The cube rotation group has 24 elements. 

• S4 has 24 elements. 

If we show phi is injective (no nontrivial rotation fixes all four diagonal axes), then phi is an 
isomorphism, and the cube rotation group is literally S4 in disguise. Intuitively, if a rotation 
leaves every body-diagonal axis in place, it leaves the cube “pinned” in all the most rigid 
directions, so it must be the identity. 

This S4 viewpoint also clarifies the relationship to tetrahedral symmetry: 

• The rotational symmetry group of a tetrahedron has 12 elements (it corresponds to A4, 
the even permutations of four vertices). 

• The full symmetry group of a tetrahedron including reflections has 24 elements (S4). 
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• The rotational symmetry group of the cube/octahedron already has 24 elements (S4). 

So “octahedral rotations” line up with “full tetrahedral symmetries.” This is not a numerology 
coincidence; it is a structural bridge: the cube contains inscribed tetrahedral structures (and 
pairs of them), and the four diagonal axes give you a natural set of four “labels” that rotations 
permute. 

For our paper, this matters because it gives a clean language to talk about classification: 

• If an object family in the 9x9 construction behaves like “four diagonal classes,” then its 
symmetry behavior should look like a four-object permutation structure. 

• If an object family behaves like “six axis primitives,” then its symmetry behavior should 
look like the orbit of a face-normal under S4-as-rotations, which yields a 6-element orbit. 

Again: S4 is not the target; it is the bookkeeping system that makes the class counts 
unavoidable. 

8.3 Orbits, stabilizers, and primitive classes: extracting counts without mysticism 

The non-mystical way to extract “meaningful numbers” from symmetry is: 

1. Choose a set X of objects tied to the geometry (faces, vertices, edge directions, diagonal 
axes, step-vectors, etc.). 

2. Let G be the symmetry group (here, the 24 rotations). 

3. Study the action of G on X: how rotations move the objects in X. 

4. Compute orbit sizes and stabilizer sizes. These are forced counts. 

The orbit-stabilizer principle (in plain language) says: 

|orbit(x)| * |stabilizer(x)| = |G|, 

where orbit(x) is the set of distinct positions x can be moved to by symmetries, and stabilizer(x) 
is the set of symmetries that keep x fixed. 

Now watch how the key counts drop out cleanly. 

Action on face normals (axis primitives) 

• Let X be the set of 6 face normals (+/-x, +/-y, +/-z). 

• The action of G is transitive: any face normal can be rotated into any other. 

• So the orbit size is 6. 
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Then stabilizer size is 24/6 = 4, matching the “spin around that axis” rotations. 

Action on body-diagonal axes (diagonal classes) 

• Let X be the set of 4 body-diagonal axes (each axis is an opposite-vertex pair). 

• The action is transitive: any body-diagonal axis can be rotated into any other. 

• So the orbit size is 4. 

Then stabilizer size is 24/4 = 6. Concretely, there are 6 rotations that keep a chosen body 
diagonal axis fixed (rotations by 0, 120, 240 degrees around the diagonal, combined with other 
symmetries that preserve that axis’ line while permuting the cube’s structure consistently). The 
exact decomposition of those 6 is less important than the forced count: the stabilizer must have 
size 6 because the group has size 24 and the orbit has size 4. 

Action on edges (sanity check) 

• Let X be the set of 12 edges (or edge directions). 

• Orbit size is 12. 

• Stabilizer size is 24/12 = 2. 

This checks out: once you pin an edge in place, there are only two rotations that keep it fixed 
(identity and a 180-degree flip around the axis through that edge’s midpoint and the cube 
center, in the appropriate formulation). 

Why this matters for “primitive classes” 

When we say “six axis primitives” and “four diagonal classes,” we are not telling a story about 
ten. We are reporting orbit sizes under a symmetry action: 

• 6 is an orbit size of a face-normal type. 

• 4 is an orbit size of a body-diagonal-axis type. 

These are primitive classes because they are the smallest symmetry-meaningful direction 
families available in the cube/octahedron framework. They are “what the group naturally sees.” 

This also tells us how to proceed in the 9x9 / 3^4 setting: if we propose that certain step types 
or constraint families correspond to “axis-like” and “diagonal-like” primitives, then we must 
define the relevant symmetry group acting on those step types and show their orbit sizes match 
6 and 4 (or at least that they partition into families whose sizes are forced by an analogous 
action). Otherwise, we are only drawing pictures. 
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8.4 Why 24 is backbone and 10 is target: separating infrastructure from output 

Now the key discipline: 24 and 10 are different kinds of numbers. 

• 24 is infrastructure: it counts the number of symmetry operations (the size of the 
rotation group). It tells you how rich the symmetry is, and it supplies the “legal moves” 
that define equivalence classes. 

• 10 is output: it is a specific decomposition count extracted from the action of that 24-
element group on two different object types (axis normals and body-diagonal axes), 
yielding 6+4. 

This separation matters because it prevents a common failure mode: treating the mere 
presence of 24 as proof that any other desired number (like 10) is “encoded.” A group of size 24 
can act on many different sets and produce many different orbit partitions. Ten becomes 
meaningful only when it is forced by a canonical choice of what the group acts on. 

So in this paper’s logic: 

• We use 24 to define the symmetry backbone (what transformations are admissible, 
what “same by symmetry” means). 

• We use that backbone to define and compute primitive class counts. 

• We then identify the Danielic ten specifically with the canonical 6+4 partition (axis 
primitives + diagonal classes), not with “anything that adds to ten.” 

Finally, a controlled note for the mapping protocol: the numerical match between “24 
symmetries” and “24 trits” may be suggestive as an architectural design motif, but it is not a 
proof bridge by itself. The proof bridge is orbit/class structure (what acts on what, and what 
sizes are forced). If later we want to map 24 rotations to 24 address components, we must do it 
as a defined action (a representation), not as a numerological association. 

This section therefore sets the correct posture for the rest of the paper: 24 supplies the 
grammar; 10 is a particular sentence that grammar forces when we speak about the cube–
octahedron’s axis and diagonal primitives. 

 

9. Scaling the Unit Cell: From 3^4 to 3^24 as Six Nested 9x9 Hypercubes 

The earlier sections establish a disciplined “unit cell”: a 9x9 substrate whose 81 states are 
naturally Z_3^4, whose centering aligns the median state with a coordinate-center, and whose 
coupled dynamics can generate diagnostic step-10 behavior while remaining compatible with 
cube–octahedron symmetry classification. This section explores a scaling hypothesis: if 9x9 is 
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the minimal ternary hypercube unit, then a 24-trit address manifold (3^24 states) can be 
constructed as six concatenated 3^4 modules. The paper treats this carefully. The scaling 
argument is structural only insofar as it preserves invariants and class logic (especially the 
axis/diagonal split and the centering equilibrium). Architectural claims about how to implement 
such a manifold are explicitly separated as proposals rather than proofs. 

9.1 The “unit cell” claim: 9x9 logic as the fractal seed of the address manifold 

Calling the 9x9 structure a “unit cell” is only legitimate if it is defined by a stable coordinate 
identity, not by visual appeal. In our case it is defined by: 

• 81 = 3^4, so the 81-cell set is canonically Z_3^4. 

• The map from 4 ternary digits (a1,a2,b1,b2) to a scalar label is affine, and centering 
aligns its median with the coordinate-midpoint (1,1,1,1). 

• Constraint families (rows/columns/blocks/step-orbits/triples) can be expressed as 
structured subsets of Z_3^4: fibers and hyperplane-like selections. 

These are precisely the kinds of features that scale: if you can represent your logic as operations 
on coordinate tuples, you can concatenate coordinate tuples to create larger address spaces 
without changing the local logic. That is what “unit cell” means here: 

• A minimal local coordinate lattice on which the core constraints and symmetries are 
defined. 

• A building block that can be replicated and coupled while preserving the same 
invariants. 

So the “fractal seed” language should be understood in a narrow, technical sense: the same kind 
of constraint logic can be repeated across modules because the module has a clean coordinate 
algebra. We are not asserting that the large space literally looks like a geometric fractal in 
Euclidean space; we are asserting that the construction rules can be modular. 

9.2 Sixfold scaling: why 24 divisible by 4 suggests six stacked 3^4 modules 

If a single 9x9 unit cell is Z_3^4, then an address space of 3^24 corresponds to Z_3^24: 24 
ternary coordinates. A natural modular decomposition is: 

Z_3^24 ≅ (Z_3^4)^6, 

meaning six independent 4-trit blocks. 

This factorization is not mystical; it is arithmetic: 
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24 = 6*4, 
3^24 = (3^4)^6 = 81^6. 

So “six nested 9x9 hypercubes” is a poetic label for a precise algebraic statement: a 24-trit state 
can be represented as a 6-tuple of 4-trit states, each 4-trit state ranging over 81 possibilities. 

Why “six” is attractive in this paper’s specific context 

It resonates structurally with the cube–octahedron axis primitive count (six directions). But the 
paper must not overclaim. The safe statements are: 

• Six modules is the cleanest equal-block decomposition of 24 into 4s, given that the unit 
cell is 4 trits (3^4 = 81). 

• If we want an architecture whose macro-organization mirrors the cube/octahedron’s six 
axis primitives, then using six modules is an alignment-friendly design choice. 

• This is not a proof that six modules is cosmologically necessary; it is a structurally 
coherent way to preserve the unit cell while reaching 24 trits. 

In other words, the factorization motivates the design; it does not prove a metaphysical 
constraint. 

What “nested” can mean without handwaving 

There are two distinct senses of nesting: 

• Concatenation nesting: a 24-trit address is a concatenation of six 4-trit addresses. 

• Constraint nesting: constraints or operations are defined locally on each 4-trit block and 
then composed hierarchically across blocks. 

Both are legitimate. Only the second deserves the word “nested” in a meaningful computational 
sense, because it implies a hierarchy of invariants and checks. 

9.3 Centering vs Z-state: mapping x -> x - 41 to balanced ternary {-,0,+} equilibrium 

The centering map x -> x - 41 is the core equilibrium move in the 9x9 substrate. In the Z_3^4 
coordinate view, the centered value y(p) has its zero at p_center = (1,1,1,1). That is exactly the 
“middle digit” state. 

Balanced ternary language introduces a natural trit alphabet {-,0,+} (or equivalently {-1,0,+1}). 
We must be careful here: the centered values -40..40 are not themselves balanced ternary 
digits; they are integers. However, there is a disciplined mapping: 
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• At the coordinate level: each trit coordinate in {0,1,2} can be re-centered to {-1,0,+1} by 
subtracting 1. That is the balanced ternary conversion at the digit level. 

• At the value level: y = x - 41 is the analogous re-centering at the scalar label level. 

So the “Z-state” in the mapping protocol should be defined operationally: 

• Z-state is the coordinate-center state, i.e. all trits at their middle value. 

• In Z_3^4, Z corresponds to (1,1,1,1). 

• In Z_3^24, Z corresponds to the 24-trit string (1,1,1,...,1). 

This is a clean bridge between centering and balanced ternary equilibrium: 

• Centering is the act of moving the origin from an endpoint-based labeling to a midpoint-
based labeling. 

• Balanced ternary is the digit-level version of the same act: shifting digits so that “0” is 
the middle state. 

What we are claiming structurally is simple: 

• A centered architecture prefers representations where the default is a literal zero state 
rather than an implicit midpoint. 

• That preference can be expressed at both the scalar level (x -> x - 41) and the digit level 
(t -> t - 1). 

This makes “equilibrium” computational rather than rhetorical: the system’s natural rest point is 
an explicit origin. 

9.4 Zero-sum interference as architecture: how centered magic becomes centered 
computation 

In a centered grid, the most meaningful constants are zeros: 

• Global sum is 0 by dataset symmetry. 

• If the construction is magic, line sums become 0 in centered form. 

• If the construction enforces centered zero-sum triples, those triples sum to 0. 

This repeated appearance of 0 is not decorative. It suggests a computational design principle: 

• Constraints are naturally expressed as zero-sum relations rather than as fixed nonzero 
constants. 
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Why this matters for scaling 

When constraints are written as “equals 0,” they compose well. You can combine subsystems 
and preserve the same form: 

• Local constraints: C_i(state_i) = 0. 

• Global constraint: sum_i C_i(state_i) = 0, or a structured coupling that remains zero-sum. 

This is what “zero-sum interference” can mean rigorously: 

• Superposition is not assumed; we are not claiming quantum mechanics. 

• “Interference” means cancellation under additive constraints in an algebraic system. 

Centered computation in this paper is therefore the following architectural proposition: 

• Represent state in a centered coordinate system (Z-state exists explicitly). 

• Define operations and constraints so that correctness conditions are expressed as zero-
sum equalities. 

• Build higher-order logic by composing zero-sum constraints across modules. 

In the six-module Z_3^24 picture, this becomes: 

• Each module has a local centered representation (a 4-trit Z-state). 

• Local constraints are zero-sum within each module or across small groups of modules. 

• Higher-level “axis” and “diagonal” primitives can be implemented as structured ways of 
coupling modules: some operations change one module (axis-like), others change 
multiple modules in lockstep (diagonal-like). 

This is the architectural analog of our earlier bridge: 

• Axis move = change one coordinate family. 

• Diagonal move = co-advance multiple coordinate families. 

• Both can be formulated as zero-sum constraints around a centered origin. 

9.5 What is a structural claim vs an implementation proposal 

Because this paper is walking near the border between mathematics and architecture, we 
enforce a clear line. 

Structural claims (what we are asserting with mathematical seriousness) 
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• 81 = 3^4 gives a canonical 4-trit coordinate model for a 9x9 unit. 

• 24 = 6*4 gives a canonical decomposition of 24 trits into six 4-trit modules. 

• Centering aligns the scalar median with a coordinate-center state; digit-centering aligns 
{0,1,2} with {-1,0,+1}. 

• Zero-sum constraints are representation-invariant expressions of balance and compose 
naturally. 

Implementation proposals (what we are offering as a plausible design, not a theorem) 

• That six modules should be treated as “axis primitives” in a computational stack, 
mirroring cube/octahedron six directions. 

• That “diagonal classes” should be implemented as lockstep multi-module updates, 
mirroring cube body-diagonal coupling. 

• That the octahedral group’s 24 rotations should be represented as operations over 24 
trits (a representation-theoretic embedding), with meaningful invariants induced on the 
address manifold. 

• That the 9x9 seed can be used as the fundamental “cell” for error-checking, constraint 
propagation, or structured addressing in a larger system. 

The separation is essential for credibility. The math gives us clean decompositions and invariant 
language. The architecture uses that language to propose a system that preserves the same 
invariants at scale. The paper’s contribution is strongest when it keeps those roles distinct: the 
unit cell logic is proven; the sixfold scaling is justified by arithmetic; the centered equilibrium is 
structurally motivated; and the computational interpretation is offered as a disciplined, testable 
proposal rather than a metaphysical conclusion. 

This section completes the scaling narrative: we can enlarge the state space while keeping the 
same centering discipline and the same axis/diagonal distinction. The remaining work—
formalizing the mapping protocol and specifying the generator sets and equivalence classes in 
the 24-trit space—will determine whether the scaled architecture truly preserves the Danielic 
Ten mechanism or merely borrows its vocabulary. 
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10. The Mapping Protocol: Youvan <-> AQTAWCS 

The mapping protocol is the contract that keeps this paper honest when it moves from a proven 
geometric mechanism (cube–octahedron duality) into a proposed computational architecture 
(AQTAWCS). Its purpose is not to “merge” domains by metaphor. Its purpose is to define typed 
correspondences: which objects on the Youvan side (grid, centering, step laws, symmetry 
classes) are being identified with which objects on the AQTAWCS side (addresses, Z-state, 
update vectors, class partitions), and what invariants must be preserved for the correspondence 
to count as structural rather than rhetorical. 

The protocol has four rules that apply throughout: 

• A mapping must specify its domain and codomain (what is being mapped to what). 

• A mapping must state what is invariant (what must be preserved). 

• A mapping may introduce diagnostics (fast checks), but diagnostics do not upgrade to 
proofs. 

• A mapping must include failure conditions (what would falsify the mapping). 

With that discipline, we can now state the five core correspondences. 

10.1 Substrate mapping: 9x9 grid to 24-trit manifold addressing 

On the Youvan side, the substrate is the 9x9 grid with 81 cells, naturally modeled as Z_3^4. Each 
cell corresponds to a 4-tuple of ternary digits: 

(a1,a2,b1,b2) in {0,1,2}^4, 

with the standard readout 

x = 27a1 + 9a2 + 3*b1 + b2 + 1. 

On the AQTAWCS side, the substrate is a 24-trit address manifold: 

t in Z_3^24. 

The scaling claim proposes that the 24-trit address should be treated as six 4-trit modules: 

Z_3^24 ~= (Z_3^4)^6. 

So the mapping is: 

• Youvan cell state: p = (a1,a2,b1,b2) in Z_3^4 

• AQTAWCS module state: T^(k) in Z_3^4 for k = 1..6 
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• Full address: T = (T^(1), T^(2), T^(3), T^(4), T^(5), T^(6)) in (Z_3^4)^6 

This gives a clean “unit cell to manifold” correspondence: 

• A single 9x9 cell coordinate is the same type of object as a 4-trit module. 

• A 24-trit address is the concatenation of six such objects. 

What is preserved (structural) 

• Discreteness and cardinality: each module has 3^4 states; the full manifold has (3^4)^6 = 
3^24 states. 

• Coordinate semantics: module coordinates remain ternary digits; there is no forced 
reinterpretation into base-10 or base-2. 

What is not implied (non-claim) 

• This mapping does not claim that the six modules are “physically” the cube’s six 
directions. It claims only that “six 4-trit blocks” is a natural factoring compatible with 
later axis/diagonal classification. 

Diagnostics (fast checks) 

• Any AQTAWCS address should be parsable into six independent 4-trit blocks without 
ambiguity. 

• Any operation claimed to be “local” should be expressible as acting on one block (or a 
declared subset of blocks) without hidden dependence on the others. 

Failure conditions 

• If the architecture requires cross-block entanglement at the representation level just to 
define state (i.e., if the decomposition into six blocks is not stable), then the “unit cell” 
mapping is not structural. 

10.2 Centering mapping: recentered equilibrium to balanced ternary conversion 

On the Youvan side, centering is the canonical recentering of 1..81: 

y = x - 41, 

producing the symmetric value set -40..40 with global sum 0. This is “centering in value space.” 

On the AQTAWCS side, centering is naturally expressed at the digit level by converting each trit 
digit d in {0,1,2} into a balanced trit b in {-1,0,1} by: 

b = d - 1. 
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This is “centering in coordinate space.” 

The mapping therefore has two layers: 

• Scalar centering: x -> x - 41 (Youvan) corresponds to “explicit origin” semantics 
(AQTAWCS), where the system is designed to treat 0 as a first-class state rather than an 
implied midpoint. 

• Digit centering: d -> d - 1 (AQTAWCS) corresponds to the fact that in Z_3^4 the 
coordinate-center state is (1,1,1,1), which maps to y = 0 under x -> x - 41. 

What is preserved (structural) 

• Existence of a distinguished center state: 

o Youvan: x = 41 is the unique median; y = 0 is the unique centered middle. 

o AQTAWCS: the “Z-state” is the all-zero balanced-trit state (equivalently, all digits 
at the midpoint before conversion). 

• Zero-sum constraint form: 

o After centering, many “magic” constraints become “sum = 0” rather than “sum = 
constant.” 

What is not implied (non-claim) 

• Centering does not prove any specific theological resonance. It creates the correct 
mathematical posture for an equilibrium-based system; interpretation comes later. 

Diagnostics 

• Any constraint that is constant-sum in uncentered form should translate to a zero-sum 
constraint after centering, with the constant explained purely by region size (e.g., 941, 
341). 

• If a claimed “balance” property cannot be expressed cleanly as a zero-sum relation in 
the centered representation, it is likely instance-dependent rather than structural. 

Failure conditions 

• If the AQTAWCS system must reintroduce hidden offsets (implicit midpoints) to function, 
then the centering mapping is not respected; the architecture has drifted back into 
affine bookkeeping. 
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10.3 Motion mapping: step-vectors and the FM dance as coordinate dynamics 

On the Youvan side, “motion” is the controlled traversal of the grid’s coordinate system, 
typically expressed in (A,B) or in (a1,a2,b1,b2). The step-10 diagonal is the simplest example: co-
advance in two coordinates yields a clean arithmetic progression. 

On the AQTAWCS side, “motion” is an update rule on the 24-trit state: 

T -> T + v (mod 3), 

where v is a step-vector in Z_3^24 (or a structured family of such vectors). The “FM dance” can 
be treated as the declared set of admissible step generators and their compositions. 

The mapping is: 

• Youvan step in Z_3^4 (unit cell dynamics) -> AQTAWCS step in one module Z_3^4 

• Youvan coupled steps (co-advance patterns) -> AQTAWCS coupled multi-module updates 
(lockstep updates across declared coordinates/modules) 

What is preserved (structural) 

• Generator-based dynamics: motion is defined by a small set of primitive steps, not by 
arbitrary jumps. 

• Orbit logic: repeated application of a step generator produces cycles and diagnostic 
ladders. 

• Coupling semantics: “diagonal-like” motion means coordinated updates across multiple 
coordinates, not merely “a different line on the picture.” 

Diagnostics 

• The step-10 signature is one diagnostic of correct coupling in the 9x9 readout. In 
AQTAWCS terms, it corresponds to a situation where: 

o a scalar probe function f(T) is linear in a set of coordinates, and 

o the update vector v increments those coordinates in a coupled way, 

o producing constant increments in f(T). 

• Even when the architecture is larger than the 9x9 cell, you can define analogous probe 
functions whose behavior under steps reveals whether the intended coupling exists. 
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Failure conditions 

• If the “dance” is defined only by after-the-fact observed patterns rather than by explicit 
step generators, then motion is not a rule, it is a description. 

• If coupling is claimed but the step generators do not actually require coordinated 
coordinate changes (i.e., if the same behavior can be produced by independent, 
uncoupled steps), then the diagonal/axis distinction collapses. 

10.4 Ten mapping: structural decomposition module “6 axes + 4 diagonals” as bounded test 

This is the most important mapping because it is the one that enforces the “ten must be 
produced” discipline. 

On the Youvan side, the Danielic Ten is the canonical decomposition: 

10 = 6 + 4, 

where: 

• 6 is the orbit-size class of axis primitives (cube faces / octahedron vertices, or +/-x, +/-y, 
+/-z). 

• 4 is the orbit-size class of diagonal axes (cube body-diagonal axes, opposite-vertex pairs). 

On the AQTAWCS side, “Ten” must not be treated as a decorative label. It must be realized as a 
classification of primitives under a symmetry action that is explicitly defined in the architecture. 

So the mapping protocol defines a module: 

D10 := “decompose primitive operations into axis-like and diagonal-like symmetry classes.” 

Inputs 

• A declared primitive operation set P (steps, constraint checks, or transformation 
primitives). 

• A declared symmetry group action G that represents “equivalence up to symmetry” in 
the architecture (this may be the octahedral rotation group itself or an explicitly stated 
representation of it on the address manifold). 

Process 

• Partition P into equivalence classes under G. 

• Identify which classes are axis-like (single-coordinate or single-module primitives) and 
which are diagonal-like (coupled multi-coordinate primitives), using explicit criteria. 
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• Compute the class counts. 

Acceptance criterion (bounded test) 

• The architecture passes the Danielic Ten test only if, under the declared symmetry 
action, the primitive set admits a canonical partition with class counts 6 and 4, and these 
counts are stable under admissible relabelings that preserve symmetry class. 

What is preserved (structural) 

• Canonicity: the ten is not “ten things we can list,” but “ten equivalence classes forced by 
symmetry.” 

• Invariance: relabelings and rotations may permute the classes, but do not change their 
counts. 

What is not implied (non-claim) 

• Passing this test does not prove anything about Daniel’s prophecy. It proves that the 
architecture’s primitive structure is genuinely coupled to the cube–octahedron 
symmetry mechanism that produces a canonical ten. 

Diagnostics 

• A quick diagnostic is whether the architecture distinguishes “single-module moves” from 
“lockstep multi-module moves” in a way that is stable under its own symmetry 
operations. 

• Another diagnostic is whether “diagonal-like” primitives come in four symmetry classes 
(analogous to the four cube body-diagonal axes), rather than an arbitrary number that 
changes with presentation. 

Failure conditions 

• If the classification depends on a chosen coordinate chart rather than on the symmetry 
action, the ten is not canonical. 

• If the architecture can be tweaked with small relabelings to produce different “tens,” 
then the ten is not produced; it is selected. 
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10.5 Encoding mapping: QET as a pragmatic interface and what it does not imply 
mathematically 

Finally, we address QET (Quaternary-Encoded Ternary) in a disciplined way. QET is an interface 
strategy, not a mathematical foundation. 

On the AQTAWCS side, QET means: 

• represent a trit (3 states) using 2 bits (4 states), 

• using 3 of the 4 codes for the trit values, 

• reserving the remaining code as invalid, parity, marker, or control state. 

This is pragmatic because real hardware is typically binary-addressed, and two bits are the 
smallest container that can hold three values. 

What QET does (legitimate, practical) 

• It provides a clean transport/storage layer for trits in binary hardware. 

• It can support error detection using the unused 4th code. 

• It can make mixed systems implementable without changing the underlying ternary 
state logic. 

What QET does not do (must not be smuggled into the math) 

• It does not imply that the “true” system is base-4. 

• It does not imply that “4 diagonal classes” in cube geometry are “explained” by 2-bit 
encoding. That would be a category error: diagonal classes are symmetry orbit types; 
QET is a representation convenience. 

• It does not modify the symmetry backbone. The symmetry backbone must be defined 
on the trit-state space (Z_3^n) and then represented in QET, not derived from QET. 

Mapping boundary (the clean statement) 

• Mathematical layer: states live in Z_3^24; operations are defined as actions on trits; 
invariants and class counts are computed there. 

• Interface layer: QET encodes those trits for implementation; it must preserve the action 
(as an implementation), not redefine it. 
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Failure conditions 

• If QET choices change which operations are considered primitive (because some 
operations become “cheap” in binary encoding), the architecture risks drifting from 
structural symmetry into implementation bias. 

• If QET is used to justify symmetry claims (“we have four codes, therefore four 
diagonals”), the paper violates its own interpretive boundary. 

In short: the mapping protocol makes AQTAWCS legible in the same disciplined way the 9x9 
substrate is legible. It says: define the state space, define the symmetry action, define the 
primitive steps, center the representation, and then compute the canonical partitions. Only 
then may the language of “Danielic Ten” be used as a downstream resonance label rather than 
an upstream generator of conclusions. 

 

11. Algorithmic Generators and Constructive Variants 

This section makes the paper operational. Up to now we have treated “step-10,” “centering,” 
and “dual-class ten” as structural objects. Here we show how to generate families of 9x9 
constructions (and scaled 3^24 analogues) using explicit step rules, and how to create 
controlled “near misses” that preserve some invariants while breaking others. Those near 
misses are not bugs; they are the main method boundary tool: they teach us which features are 
consequences of the backbone and which are artifacts of a particular presentation. The goal is 
to end with a classification lens: constructions should be grouped into equivalence classes 
under permissible symmetry operations, and each class should be labeled by which invariants it 
forces (369/0 line sums, step-10 diagnostics, cube–octahedron 6+4 class structure, etc.). 

11.1 Siamese-style stepping as toroidal coordinate dynamics for odd-order magic 

A canonical generator for odd-order magic squares is the Siamese (de la Loubere) stepping rule. 
It is best described as dynamics on a torus rather than as “a trick,” because the wraparound is 
the essence. 

Define a coordinate grid with row and column indices in Z_9. A typical Siamese rule is: 

• Place 1 in the middle of the top row. 

• For each next number, move one step “up and right,” wrapping around edges (toroidal 
motion). 

• If the destination cell is occupied, instead move one step “down” from the current cell. 
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This produces a normal 9x9 magic square: each number 1..81 appears exactly once, and each 
row and column sums to 369 (and therefore to 0 after centering). 

Two disciplined observations matter for our paper: 

• Siamese is a coordinate update rule plus an exception rule. The exception rule is what 
prevents collisions from destroying bijectivity. 

• Siamese guarantees the magic constant behavior (369/0) but does not automatically 
guarantee a step-10 diagonal signature. The diagonal signature depends on how the 
resulting placement aligns with the (A,B) readout coordinates we later impose. 

In our framework, Siamese-style stepping is a baseline generator: it gives a reproducible way to 
generate a normal magic square whose invariants can be tested against our “Danielic Ten” 
constraints. It is valuable precisely because it can produce many squares that are “magic” in the 
classical sense while being indifferent (or even hostile) to step-10 coupling. That makes it a 
perfect negative-control factory. 

11.2 “Dance-step” step-vectors as a bridge to 3D and 4D magic universes 

To connect 2D magic squares to the 3^4 and 3^24 lattice frameworks, we generalize “stepping” 
into step-vectors on coordinate lattices. 

In 2D toroidal form, a step-vector is v = (dr, dc) in Z_9^2. Repeated application generates an 
orbit: 

(r,c) -> (r,c) + v -> (r,c) + 2v -> ... 

If v is chosen with the right coprimality properties, a single orbit can visit many cells before 
repeating. However, bijectivity is not guaranteed unless we control collisions; hence the need 
for exception rules or multi-orbit interleaving. 

In the 4D unit cell model, we instead work in Z_3^4. A step-vector is now: 

v = (Δa1, Δa2, Δb1, Δb2) in Z_3^4. 

Repeated addition generates an orbit in the 4D ternary hypercube. This is the disciplined way to 
express what “dance-steps” mean: 

• A “dance-step set” is a chosen generating set of vectors {v1, v2, ...} together with a 
policy for selecting them (deterministic schedule, conditional schedule, or multi-
generator mixing). 

• A “trajectory” is an orbit under these generators (or under their semigroup). 
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Why this bridges to 3D and 4D “magic universes” 

• In 3D (e.g., a 9x9x9 or other structured cube), the natural coordinate group is Z_n^3 (or 
Z_3^k with k chosen by factorization). Step-vectors become 3-component, and “axis vs 
diagonal” immediately acquires geometric meaning: axis steps update one coordinate, 
diagonal steps update multiple coordinates in lockstep. 

• In 4D (our unit cell), the same distinction exists but is even cleaner: axis-like steps update 
one digit coordinate, diagonal-like steps co-update multiple digit coordinates. 

This is exactly the language we need for the cube–octahedron bridge: 

• “Axis-step” becomes “single-coordinate generator.” 

• “Diagonal-step” becomes “coupled generator” (multi-coordinate co-advance). 

• The Danielic ten is then not “ten numbers on a diagram,” but “ten symmetry-classes of 
primitive generator behavior” under an explicitly stated symmetry action. 

11.3 Variants preserving 369/0 sums but breaking step-10 and what that teaches 

The easiest way to prove that step-10 is not guaranteed by “being magic” is to create variants 
that preserve line sums while destroying diagonal co-advance coupling. 

There are two reliable construction principles for doing this without handwaving. 

Row/column symbol scrambling in the A/B readout framework 

Recall the readout x = 9*A + B + 1. Suppose we enforce that in each row: 

• B runs over {0..8} exactly once (so each row has the same B-sum). 
and in each column: 

• A runs over {0..8} exactly once (so each column has the same A-sum). 

Then row and column sums are forced to be constant, hence 369 uncentered and 0 centered. 

Now break step-10 deliberately: 

• Keep the row property intact by permuting the B-symbols within each row 
independently. 

• Keep the column property intact by permuting the A-symbols within each column 
independently. 

These operations preserve the row/column sum invariants because each row still contains all B-
values once, and each column still contains all A-values once. But they generally destroy any 
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systematic relationship between A and B along the main diagonal (or any particular diagonal), 
because diagonal coupling requires coordinated co-variation. 

What this teaches 

• Magic (369/0) can be a fiber-sum invariant (a property of symbol distributions along 
rows/columns) while step-10 is a coupling invariant (a property of how two symbol 
layers align along a specific orbit). 

• Therefore step-10 cannot be treated as “just another way of seeing magic.” It is stricter: 
it tests alignment between layers, not just marginal distributions. 

Siamese-generated controls 

Siamese-style magic squares typically preserve 369/0 strongly, but their internal layering is not 
naturally aligned to the A/B readout diagonal. Many such squares will fail step-10 outright, 
demonstrating again: step-10 is not a generic consequence of odd-order magic. 

So preserving 369/0 while breaking step-10 is not only possible; it is easy. This is a major 
method boundary point: the diagonal signature must be earned by coupling, not inferred from 
magic alone. 

11.4 Variants preserving step-10 but breaking other constraints and what that teaches 

The converse is equally important: step-10 can be preserved while other invariants fail. This 
prevents us from idolizing the diagnostic. 

Diagonal-fixing but constraint-breaking variants 

You can enforce the step-10 diagonal (or the centered ladder -40,-30,...,40) as a fixed diagnostic 
line while scrambling the rest of the grid in ways that violate: 

• row/column constant sums, 

• Sudoku-like block constraints, 

• 3-cell zero-sum triple constraints, 

• or any proposed higher-order invariants. 

Operationally, this can be done by: 

• locking the diagonal cells, 

• applying arbitrary permutations to the remaining 72 cells (or even structured 
permutations that preserve global symmetry but not the target constraint family). 
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The diagonal will continue to exhibit step-10, but the construction will fail as a magic square (or 
fail centered local equilibrium) in rows/columns/blocks. 

What this teaches 

• Step-10 is a local, line-level diagnostic. It can be implanted. 

• Therefore, any claim that step-10 “proves” the cube–octahedron ten must be rejected 
unless accompanied by class-count and invariance arguments. 

Coupling-preserving but magic-breaking variants 

Even if the diagonal arises structurally from co-advance dynamics, it is possible to preserve that 
co-advance orbit while changing the collision/exception policy (or the interleaving of orbits) so 
that the final placement is no longer bijective or no longer has constant line sums. This 
emphasizes a second lesson: 

• Coupled motion is not sufficient; the placement policy matters. 

• The full invariant set is a conjunction: bijection + centered equilibrium + constraint 
families + class structure. 

So step-10 should be treated as a necessary symptom of coupling in certain designs, but not as a 
sufficient certificate of the full architecture. 

11.5 Classification goal: equivalence classes under permissible symmetry operations 

To keep the paper from degenerating into “look at this pattern,” we end with a classification 
goal: constructions should be grouped into equivalence classes under explicitly permitted 
transformations. The classification is the bridge between raw examples and a proof-grade 
statement about “what is forced.” 

Permissible symmetry operations must be declared 

At minimum, we distinguish three symmetry layers: 

• Presentation symmetries of the square (geometric): rotations and reflections of the 9x9 
grid. 

• Value symmetries (label transforms): transformations like complementing x -> 82 - x 
(which preserves normal magic structure up to sign/centering behavior) and uniform 
centering shifts in the centered coordinate. 

• Coordinate symmetries of the underlying lattice: relabelings of coordinates that preserve 
the constraint family being studied (for example, digit relabelings in Z_3^4 that preserve 
the chosen step-generator structure). 
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Equivalence relation (the intended notion) 

Two constructions are equivalent if one can be transformed into the other by a sequence of 
permissible symmetry operations that preserve the declared constraint family. The last clause 
matters: a transformation that preserves row/column sums might not preserve 3-cell 
constraints or diagonal coupling, and therefore might not be admissible for a classification 
whose goal is “Danielic Ten extraction.” 

Classification outputs (what we want to report, not merely observe) 

For each equivalence class, we want a small invariant signature vector, for example: 

• Does it enforce 369/0 on rows? columns? diagonals? blocks? 

• Does it produce a structural step-10 orbit (not merely a fixed diagonal)? 

• Does it admit a canonical partition of primitive steps into axis-like and diagonal-like 
classes? 

• Under the declared symmetry action, do those primitive classes have orbit counts 
matching the cube–octahedron 6+4 decomposition? 

This reframes the entire discussion: 

• “Magic squares” become one region of the space of constructions. 

• “Step-10” becomes a coupling diagnostic dimension. 

• “Danielic Ten” becomes the class-count invariant we ultimately care about. 

And it points forward: the paper’s strongest claim will not be “we found a square with step-10.” 
It will be “within a defined equivalence class of generator systems and symmetry actions, ten 
emerges canonically as 6 axis primitives + 4 diagonal classes, and the step-10 arithmetic is one 
reproducible trace of the diagonal-class generator behavior.” 

 

12. Verification Protocols 

The entire methodological point of this paper is that “ten must be produced, not chosen.” That 
standard is impossible to maintain without a verification discipline that is boring, mechanical, 
and reproducible. The protocol below is deliberately checklist-driven. It treats the 9x9 artifact as 
data, not as an illustration, and it treats claims (magic sums, centered balance, step-10 
diagonals, 6+4 class extraction) as testable invariants with explicit failure modes. The reader 
should be able to apply these checks to any candidate grid, including grids designed to deceive, 
and determine whether the Danielic Ten mechanism is actually present. 
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12.1 Checklist: bijection to 1..81 and centering to -40..40 

Goal: confirm the object is truly a “normal 9x9 universe” of 81 distinct values and that the 
centering claim is exact. 

Bijection (uncentered) 

• Confirm the grid has exactly 81 entries. 

• Confirm every entry is an integer. 

• Confirm min = 1 and max = 81. 

• Confirm each integer 1..81 appears exactly once. 

A quick computational version is a frequency count. A manual version is possible but error-
prone; if manual, sort the entries or mark off each number once. 

Centering transformation 

• Define centered value y = x - 41 for each cell. 

• Confirm min(y) = -40 and max(y) = +40. 

• Confirm each integer in -40..40 appears exactly once. 

Global equilibrium checks (sanity) 

• Sum of 1..81 equals 81*82/2 = 3321. 

• Sum of centered values must be 3321 - 81*41 = 3321 - 3321 = 0. 

So: 

• Confirm sum(uncentered grid) = 3321. 

• Confirm sum(centered grid) = 0. 

Failure modes to watch for 

• Missing numbers replaced by duplicates (common in “close” constructions). 

• Off-by-one errors (0..80 instead of 1..81). 

• A “balanced” set that is not exactly -40..40 (e.g., skipping values). 

Passing 12.1 is necessary but not remotely sufficient. It only establishes that we are in the 
intended state space. 
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12.2 Checklist: 9-cell sums (369 uncentered, 0 centered) and 3-cell sums (123 uncentered) 

This checklist separates two kinds of constraints that are often confused: 

• 9-cell constraints: whole lines/regions that contain nine cells. 

• 3-cell constraints: local triples that sum to a constant. 

9-cell sums (uncentered) 

If the claim is “normal magic” behavior, then for each of the following families, compute the 
sum: 

• Each row (9 sums) 

• Each column (9 sums) 

• Optionally: the two main diagonals (2 sums) if diagonal magic is claimed 

• Optionally: each 3x3 block (9 sums) if Sudoku-style block magic is claimed 

The target sum is: 

369, because 1+2+...+81 = 3321, and 3321/9 = 369. 

So the check is: 

• Every claimed 9-cell family must sum exactly to 369. 

9-cell sums (centered) 

After centering y = x - 41, each 9-cell sum becomes: 

369 - 9*41 = 369 - 369 = 0. 

So the equivalent check is: 

• Every claimed 9-cell family must sum exactly to 0 in centered form. 

3-cell sums (uncentered) 

The “123” triple sum claim must be handled carefully, because “which triples?” matters. There 
is no single canonical set of triples unless the construction specifies them. So the protocol is: 

• Specify the triple family unambiguously (e.g., “all triples in each 3-cell constraint unit,” or 
“all triples defined by the Lo Shu overlay rule,” etc.). 

• Enumerate the triples. 

• For each triple (x1,x2,x3), compute x1+x2+x3. 
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Target: 

123.  

Centered equivalent 

In centered form, if each triple sums to 123 uncentered, then centered sums are: 

( x1-41 ) + ( x2-41 ) + ( x3-41 ) = (x1+x2+x3) - 123 = 0. 

So centered triple sums should be: 

1.  

Failure modes to watch for 

• A grid that is row/column-magic but not block-magic (or vice versa). 

• A triple family that is chosen after the fact to force 123. 

• Triple sums that hold “on average” but not identically. 

• Triple definitions that mix across different constraint families without a rule. 

Passing 12.2 confirms that the candidate grid satisfies the intended constraint families. It does 
not yet certify coupling or canonical ten extraction. 

12.3 Checklist: step-10 diagonal and centered symmetry about 0 

This checklist is explicitly labeled “diagnostic,” not “proof,” but it is still valuable. 

Uncentered step-10 diagonal 

• Choose the diagonal under test (usually the main diagonal, but the protocol allows any 
claimed diagonal-orbit). 

• List its 9 values in order. 

• Compute successive differences. 

Target: 

• All successive differences equal +10 (or all equal -10 if traversed the opposite direction). 

Equivalent explicit target values (if it is the canonical (k,k) diagonal in the simple A=B encoding): 

1, 11, 21, 31, 41, 51, 61, 71, 81. 

Centered diagonal ladder 

Apply y = x - 41 to the diagonal values. Target sequence: 
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-40, -30, -20, -10, 0, 10, 20, 30, 40. 

Centered symmetry test 

• Confirm the diagonal contains exactly one 0. 

• Confirm the multiset is symmetric: for every +t present, -t is present with the same 
multiplicity. 

• Confirm the step size is constant 10. 

Failure modes to watch for 

• A diagonal can be forced by hand while the rest of the grid is arbitrary. 

• A diagonal can show step-10 but not pass 369/0 constraints. 

• A diagonal can show symmetry about 0 but not be step-10 (e.g., symmetric but irregular 
increments). 

• The “main diagonal” might not be the structural co-advance orbit; a rotated/reflected or 
relabeled construction might move the diagnostic to another diagonal. 

So passing 12.3 is a strong hint that the construction’s coordinate coupling is intact along that 
orbit, but it is not a certification of the ten mechanism. 

12.4 Checklist: extracting the 6 axis primitives and 4 diagonal classes from the grid alone 

This is the highest-stakes check because it is where “ten is produced” or the paper fails. The 
protocol therefore insists on three things: 

• define what objects you are classifying, 

• define the symmetry action used for equivalence, 

• and demonstrate the counts are invariant under admissible relabelings. 

Define the object set to classify (grid-only) 

We cannot extract cube axes from a 9x9 grid unless we define a mapping from grid structure to 
a set of candidate “primitive directions” or “primitive steps.” The grid-only version uses the 
coordinate model: 

x = 9*A + B + 1. 
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From the grid, recover A and B as: 

A = floor((x-1)/9), 
B = (x-1) mod 9. 

This is always possible if the grid is a bijection 1..81. 

Now define primitive step types at the coordinate level as small changes in A and B that 
correspond to local moves in the grid’s constraint geometry. The minimal, canonical set to test 
is: 

Axis-like primitives (candidates) 

• ΔA = +1, ΔB = 0 (value step +9) 

• ΔA = -1, ΔB = 0 (value step -9) 

• ΔA = 0, ΔB = +1 (value step +1) 

• ΔA = 0, ΔB = -1 (value step -1) 

These are four, not six. So to reach a 6-class axis primitive structure, we must lift from the A/B 
plane to the 3D symmetry scaffold. The protocol therefore requires a declared embedding: 

• either via the 4D digit model Z_3^4 and a chosen identification of three orthogonal axes 
within it, 

• or via the six-module Z_3^24 model where the six modules are the axis primitives. 

Grid-only extraction must specify one of these bridges explicitly. Without it, “6 axes” cannot be 
extracted; it can only be asserted. 

Diagonal-like primitives (candidates) 

• ΔA = +1, ΔB = +1 (value step +10) 

• ΔA = -1, ΔB = -1 (value step -10) 
and other coupled moves depending on the declared diagonal-class definition. 

Define the symmetry action (equivalence) 

For the 9x9 grid alone, admissible symmetries typically include: 

• geometric symmetries of the square (D4 rotations/reflections), 

• value relabelings that preserve structure (e.g., complement x -> 82 - x), 
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• and any additional coordinate relabelings declared by the construction (e.g., permuting 
A symbols and B symbols in ways that preserve the constraint family). 

To extract a 6+4 partition analogous to cube/octahedron symmetry, the protocol demands: 

• a specific group action G on the primitive objects you defined, 

• and a demonstration that under G, the primitive objects fall into orbit classes of sizes 6 
and 4 (or equivalently, that there are 10 primitive equivalence classes partitioned as 6 
axis-type + 4 diagonal-type). 

Operational procedure 

1. Recover A,B for each x. 

2. Identify a set P of primitive operations/steps that the construction uses or preserves. 

3. Identify the allowed symmetry operations G (as transformations of the grid that 
preserve the construction’s defining constraints). 

4. Compute the orbit partition of P under G. 

5. Verify that the partition is stable under admissible relabelings/presentations. 

Acceptance criterion 

• The construction passes the Danielic Ten extraction only if the 6+4 count arises as an 
orbit/class partition under a declared symmetry action, not as a counted list of 
handpicked features. 

Failure modes to watch for 

• “6+4” produced by combining unrelated counts (e.g., “6 directions in the grid plus 4 
corners”) without a symmetry action tying them to cube/octahedron duality. 

• A 6+4 partition that changes when the grid is rotated, reflected, or relabeled in a way 
that preserves its constraints. 

• A 6+4 partition defined on objects that were selected only because they already 
matched 6 and 4. 

This checklist is intentionally strict. If the 6+4 cannot be extracted by this procedure, the paper 
must retreat to a weaker claim (“step-10 diagnostic suggests coupling”) rather than claiming 
“Danielic Ten is proven.” 
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12.5 Negative controls: how to detect false positives from visually compelling overlays 

False positives are the central danger in any “geometry + number theory” program. The 
negative-control discipline is therefore part of the verification protocol, not a side note. 

The core negative controls 

NC-A: Diagonal implant control 
Construct a grid that is a bijection 1..81, force the step-10 diagonal explicitly, and fill the rest 
arbitrarily. This will pass 12.1 and 12.3 but fail 12.2 and almost certainly fail 12.4. If your 
evaluation method still “sees the ten,” it is overfitting to visuals. 

NC-B: Magic-without-step control 
Use a standard Siamese 9x9 magic square. It will pass 12.1 and 12.2 (rows/columns 369), but 
often fail 12.3 for the specific diagonal you are testing. If your method insists step-10 must 
appear in every valid construction, it is confusing “one diagnostic” with “the class.” 

NC-C: Sum-preserving scramble 
Start with a valid magic square, then apply within-row permutations that preserve row sums 
while destroying A/B diagonal coupling. This often preserves 12.2 while breaking 12.3. If your 
method still infers “diagonal classes,” it is likely reading the sums and hallucinating geometry. 

NC-D: Overlay drift test 
Take the same grid and apply a symmetry of the square (rotate/reflect) and a value relabeling 
(e.g., complement). A structural ten extraction should remain valid up to permutation of classes. 
If the conclusion changes materially, you are extracting features of the picture, not invariants of 
the construction. 

Red flags (“visual-compelling overlay” failure indicators) 

• The argument relies on one singled-out diagonal without proving why that diagonal is 
canonical under the construction rules. 

• The argument counts features that are not preserved under the declared symmetry 
operations. 

• The argument depends on human pattern recognition (“looks like”) rather than on 
orbit/class computation. 

• The argument can’t specify the triple family or step-generator set explicitly but still 
claims exact constants. 

The purpose of these negative controls is not to attack the project. It is to protect it. If the 
Danielic Ten is real in the strict sense this paper demands, it should survive adversarial variants 
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and fail exactly when the mechanism is removed. That is what it means for ten to be produced 
rather than chosen. 

 

13. Interpretation and Limits 

This section is where we keep the entire project from collapsing into the two failure modes that 
haunt all “number–geometry–meaning” work: (i) overstating what the math actually 
establishes, and (ii) understating what the math genuinely achieves by hiding behind vague 
modesty. The paper has a specific target: to produce ten from cube–octahedron symmetry in a 
way that is canonical and reproducible, and to connect that to the 9x9 centered substrate and a 
disciplined mapping protocol into a proposed address manifold. That is already ambitious. The 
proper conclusion is therefore not “we decoded Daniel,” nor “it’s all just patterns,” but a precise 
partition: what is proven, what is proposed, what is explicitly not claimed, and what remains 
open. 

13.1 What is proven: ten as symmetry output and its invariance class 

Within the strict boundaries of this paper, the most defensible “proven” claim is the cube–
octahedron result: 

• In the cube–octahedron dual pair, there is a canonical partition of symmetry-relevant 
primitive direction classes into six axis primitives and four diagonal classes. 

• Therefore ten arises as 10 = 6 + 4 in a way that is forced by the incidence structure and is 
invariant under symmetry-preserving relabelings. 

What “proven” means here is not “everyone must accept a theological reading.” It means: 

• The six axis primitives are not a choice: they are the cube’s face normals / the 
octahedron’s vertices. 

• The four diagonal classes are not a choice: they are the cube’s body-diagonal axes / the 
octahedron’s opposite-face pairs. 

• These counts are invariant under the cube’s rotation group: rotations permute the 
primitives, but cannot change the counts or collapse one class into the other. 

The invariance class language is important. The “ten” is not an isolated integer; it is the output 
of a classification under a symmetry action. Specifically: 

• Ten is an orbit/class-count invariant under the octahedral rotation group (order 24), 
applied to two canonical object families (axis directions and body-diagonal axes). 
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A second layer of “proven” exists only conditionally, depending on the reader’s verification: 

• If a given 9x9 construction is shown (by the verification protocol) to possess a symmetry-
action-induced class partition that maps onto the cube–octahedron 6+4 partition, then 
for that construction we can legitimately say: this grid instantiates the Danielic Ten 
mechanism as defined in this paper. 

That conditionality is not weakness. It is the correct scientific posture: the theorem is universal 
at the polyhedral level; its instantiation in a specific arithmetic construction is a matter of 
demonstrated mapping, not asserted resonance. 

13.2 What is proposed: the 24-trit manifold as a “natural habitat” for octahedral symmetry 

The next-level claim—“3^24 as a natural habitat”—is architectural. It is motivated, coherent, 
and testable, but it is not a theorem of geometry by itself. 

What is solidly motivated 

• 81 = 3^4 gives a canonical 4-trit unit cell for the 9x9 substrate. 

• 24 = 6*4 gives a canonical decomposition of a 24-trit address space into six 4-trit 
modules. 

• The cube–octahedron framework naturally highlights “six” as an axis primitive count. 

So the proposal is: 

• Treat a 24-trit space as six stacked 3^4 modules. 

• Use the six modules as the macro-level scaffold on which axis-like primitives and 
diagonal-like coupled dynamics can be defined. 

• Represent the octahedral rotation group’s structure (or a suitable representation of it) as 
operations over these modules, with invariants designed to reproduce the 6+4 partition. 

Why “natural habitat” is acceptable as a phrase only with discipline 

Because “natural habitat” can be abused, we pin it to explicit criteria. In this paper, a state space 
is a “natural habitat” for a symmetry group only if: 

• There exists a defined group action (a representation) of that symmetry group on the 
state space. 

• The action produces canonical orbit partitions that correspond to the symmetry’s 
primitive classes (here, axis vs diagonal). 

• The induced invariants are stable under the allowed relabelings of the architecture. 
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So “natural habitat” is not metaphysical. It is representational: the state space supports the 
symmetry group as an action with meaningful induced class structure. 

What remains to be built 

• An explicit representation of the octahedral group (or S4) acting on Z_3^24 (or on its six-
module decomposition) that preserves the intended invariants. 

• A demonstrated extraction of 6 axis-like primitive classes and 4 diagonal-like classes 
from that action, in the sense of the verification protocol. 

Until those are written down and checked, the 24-trit manifold remains an elegant proposal, not 
a completed proof. 

13.3 What is not claimed: primes, prophecy decoding, or physics from pattern alone 

The paper explicitly refuses three tempting escalations. 

Not claimed: prime number laws from the grid patterns 

The text that motivated this project mentions prime distributions, rotation matrices in division 
tables, and deep connections between number theory and geometry. This paper does not 
dispute that such programs exist. It simply does not claim them here. 

Reason: the step from symmetry classification to prime distribution is not automatic. It requires 
explicit theorems linking the relevant arithmetic functions to the symmetry action. Without 
those, any prime claim would be pattern projection. 

Not claimed: decoding prophecy from mathematics 

The target “ten” is Danielic in the sense that Daniel contains prominent “ten” motifs (testing, 
toes, horns). But the paper’s method boundary is strict: 

• Daniel provides a constraint narrative (“ten must be produced, not chosen”) that 
motivates the mathematical target. 

• Daniel does not provide a decoding key, and the paper does not claim to extract 
prophetic content from the construction. 

This preserves theological integrity as well as mathematical integrity. The paper is permitted to 
discuss resonance after mechanism, but it refuses to turn resonance into an oracle. 

Not claimed: physics from pattern alone 
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Statements like “everything is frequency” or “space matrix” or “space-time-energy-matter 
tetractys” are historically rich and philosophically provocative. But a pattern in a grid is not a 
physical law. 

 

Physics requires at least: 

• a mapping from the mathematical structure to physical observables, 

• a dynamical law, 

• and an empirical constraint or discriminating test. 

This paper offers none of that at the level required to call it physics. It offers an invariant 
classification mechanism and a proposed architecture where zero-sum constraints look like 
“interference.” That is an engineering metaphor unless and until it is embedded in an 
empirically constrained model. 

So the non-claims are not disclaimers for safety; they are the epistemic hygiene that keeps the 
core claim strong. 

13.4 Open problems: uniqueness, canonical forms, and higher-order generalizations 

The project becomes more interesting, not less, when we acknowledge what remains unsolved. 
Here are the core open problems in the paper’s own terms. 

Uniqueness problem (within 9x9) 

• Among all bijections 1..81, how many constructions satisfy the full invariant package: 
row/column (and perhaps block) sums, centered triple constraints, and a structural (not 
implanted) step-10 diagnostic? 

• Among those, how many admit a canonical 6+4 primitive class extraction under a 
declared symmetry action? 

This is partly a counting/classification problem and partly a “what constraints are actually 
intended?” problem. It forces the paper to define its constraint families precisely. 

Canonical form problem 

Even if many constructions exist, we want a canonical representative per equivalence class 
under permissible symmetry operations. That requires: 

• choosing the symmetry group of admissible transformations, 
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• defining a normalization procedure (e.g., fix the center value, fix the orientation by 
lexicographic minimality, etc.), 

• proving that each equivalence class has a unique canonical representative under that 
normalization. 

 

Without canonical forms, the literature devolves into “look at my favorite instance.” 

Representation problem for the 24-trit manifold 

The “natural habitat” proposal becomes real only when we: 

• define an explicit action of the octahedral group (or S4) on Z_3^24 (or on (Z_3^4)^6), 

• show the action preserves a meaningful constraint structure, 

• and compute orbit partitions on primitive objects that yield the 6+4 Danielic ten. 

This is a concrete algebraic engineering task. It can succeed or fail, and either outcome is 
informative. 

Higher-order generalizations 

The cube–octahedron mechanism is 3D. The 9x9 unit cell is 4D (Z_3^4). The architecture 
proposal is 24D (Z_3^24). The open question is: what is the correct generalization notion? 

Possible directions (stated as questions, not claims) 

• Are there analogues of “axis primitives” and “diagonal classes” for higher-dimensional 
hypercubes that yield similarly canonical decompositions with meaningfully 
interpretable counts? 

• Does the 6+4 partition remain privileged only in 3D, or does it lift to a stable motif in a 
larger representation theory setting? 

• Can we define a family of “Danielic tests” as symmetry-output constraints in higher 
dimensions, where ten is the first nontrivial case? 

These questions are valuable because they keep the project anchored: the target is not to find 
more numbers that “match scripture,” but to ask whether canonical symmetry-output integers 
have stable structure across dimension and representation. 
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Closing posture 

This paper’s interpretive discipline can be summarized in one sentence: mechanism first, 
resonance second. The cube–octahedron duality produces a canonical ten as 6+4; that is the 
mathematical core. The 9x9 substrate and centering provide a reproducible arithmetic 
environment in which coupling diagnostics can be tested. The 24-trit manifold is a coherent 
proposal for scaling the unit cell into an address architecture, but it remains proposed until its 
group action and class partitions are explicitly constructed and verified. Everything beyond 
that—primes, prophecy decoding, physics—belongs to future work only if it can be built with 
the same invariance-first rigor. 

14. Conclusion 

This paper set itself an unusually strict goal for a number–geometry–meaning project: the 
target “ten” must be produced by a mechanism, not selected by taste or retrofitted by overlay. 
The mechanism chosen was deliberately classical and audit-friendly: cube–octahedron duality 
and its symmetry backbone. The arithmetic substrate was deliberately finite and checkable: a 
9x9 universe (81 = 3^4) with explicit recentring to -40..40. The architectural extension was 
deliberately framed as a proposal, not a theorem: a 24-trit manifold (3^24) treated as six 
stacked 3^4 unit cells. The outcome is not a mystical decoding. It is a disciplined synthesis in 
which ten emerges at the right place—at the level of symmetry class counts—and then 
propagates into diagnostics, mappings, and scalable design constraints. 

14.1 Ten as structural primitive count: the cube–octahedron 6+4 decomposition 

The core result is simple, canonical, and hard to counterfeit: 

• The cube–octahedron dual pair defines two distinct primitive direction families that are 
invariantly meaningful under rotation: the axis primitives and the body-diagonal axes. 

• The axis primitives are six: +/-x, +/-y, +/-z (cube face normals / octahedron vertices). 

• The body-diagonal axes are four: the four opposite-vertex pairs of the cube (equivalently, 
the four diagonal-axis classes). 

Therefore: 

10 = 6 + 4 

is not an arbitrary decomposition. It is a symmetry output: the sum of two orbit-class counts 
forced by the shared rotation group. This is why ten in this paper is not “ten objects we can list,” 
but “ten primitive equivalence classes (in two canonical families) produced by a defined 
symmetry action.” 
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Everything else in the paper either supports this mechanism (by building a checkable arithmetic 
environment) or tests whether a claimed construction actually instantiates it (by demanding a 
class-count extraction rather than a visual match). 

14.2 Ten as Danielic form: bounded test, partition, multiplicity aligned to a mechanism 

The Danielic framing is treated as a constraint posture rather than an oracle. 

• Ten-day test becomes a robustness criterion: the invariant must survive reformulation, 
relabeling, and verification, not merely appear in one presentation. 

• Ten toes becomes a decomposition criterion: ten must arise as a canonical partition 
(here: axis vs diagonal families), not as a single counted pile. 

• Ten horns becomes a multiplicity criterion: ten appears as an orbit/class count under 
symmetry, i.e., a multiplicity that is stable under the group action. 

Crucially, the interpretive boundary is maintained: 

• Daniel motivates the insistence on mechanism-first ten. 

• The mechanism that produces ten is cube–octahedron duality, not hermeneutic 
improvisation. 

• “Resonance” is allowed only after the class-count mechanism is fixed and shown to be 
invariant. 

Thus ten is “Danielic” in the disciplined sense that it behaves like a bounded test and a 
canonical partition—features that make it resistant to numerology—rather than in the 
undisciplined sense of “we found ten somewhere, therefore prophecy.” 

14.3 Ten as scaling rule: how to preserve symmetry while increasing address space 

The scaling discussion yields a practical principle: if a construction’s meaning is carried by 
symmetry and class structure, scaling must preserve the symmetry action and the class 
extraction procedure—not merely the raw number ten. 

The clean scaling path presented is: 

• 81 = 3^4 defines a unit cell as Z_3^4. 

• 24 = 6*4 suggests a decomposition of a 24-trit space as six Z_3^4 modules: (Z_3^4)^6 = 
Z_3^24. 

• Centering at the unit cell level (coordinate midpoint and value recentering) generalizes 
naturally: the Z-state becomes explicit at scale. 
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• Zero-sum constraint form composes cleanly across modules: centered “magic” becomes 
centered computation. 

The role of ten under scaling is then: 

• Ten is not a target to “reproduce numerically” at larger scales. 

• Ten is a rule for preserving structure: preserve the axis/diagonal distinction (single-
module vs coupled multi-module updates) and preserve the canonical class counts 
under a declared symmetry action. 

In other words, scaling is successful when the same mechanism that forces 6+4 remains 
extractable in the larger address space. If the architecture grows but the ten can no longer be 
extracted canonically, the system has grown in size but lost the paper’s central invariant. 

14.4 Forward work: formal proofs, software generation, and disciplined visualization 

The forward work is concrete. It is not “more interpretation.” It is more construction, more 
classification, and more falsifiable testing. 

Formal proofs 

• Specify the exact object set in the grid domain on which the symmetry group acts (step 
generators, constraint primitives, orbit families). 

• Specify the permissible symmetry operations (geometric, value relabelings, coordinate 
relabelings) and prove invariance of the class counts. 

• Prove the “Danielic Ten extraction” theorem for the chosen class of constructions: under 
the declared group action, the primitive set partitions canonically into 6 axis-like and 4 
diagonal-like classes. 

Software generation and search 

• Implement generators (Siamese-style, step-vector systems, module-coupled dynamics) 
that can produce candidate 9x9 constructions and 3^24 analogues. 

• Implement the verification protocol as a gate: bijection, centering, 369/0 checks, 123 
triple checks (with explicit triple definitions), step-10 diagnostics, and class extraction. 

• Run negative controls systematically to prevent false positives and to quantify how often 
each invariant arises “by accident” under random or weakly structured constructions. 
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Disciplined visualization 

• Visualization must be diagnostic, not persuasive. Every plot should correspond to a 
computed invariant: orbit partitions, stabilizer sizes, constraint satisfaction rates, and the 
location/behavior of step-orbits under symmetry. 

• Visual overlays are permitted only when they are generated from the same code that 
computes the invariants, so the viewer cannot be seduced by hand-picked 
presentations. 

• The goal is not “beautiful diagrams,” but diagrams that make the invariant structure 
obvious once it has been computed. 

 

Final synthesis 

The paper’s final claim is intentionally narrow and therefore strong: ten emerges canonically 
from cube–octahedron symmetry as 6 axis primitives + 4 diagonal classes. The 9x9 centered 
substrate provides a finite, checkable arena in which coupling diagnostics (like step-10) can be 
tested without drifting into unfalsifiable correspondences. The 24-trit manifold is proposed as a 
scalable address habitat only insofar as it preserves the symmetry action and the ten-extraction 
mechanism. Everything else—primes, physics, prophecy decoding—is not rejected, but deferred 
until it can be built with the same invariance-first rigor. 

That is the conclusion’s real stance: not “ten is everywhere,” but “ten is meaningful only when 
symmetry forces it.” 
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Appendix A. Coauthor Memo as Source Text for the Mapping Protocol 

This appendix treats the coauthor memo as what it actually is: a creative and integrative “source 
text” that proposes correspondences, motivates design choices, and supplies interpretive 
language. We do not treat it as evidence by itself. Instead, we extract explicit axioms and 
modules from it, translate them into the paper’s proof and verification vocabulary, and state 
where the memo is permitted to motivate and where it is not permitted to decide. The memo’s 
value is high precisely because it is vivid; the appendix exists to prevent that vividness from 
becoming an oracle. 

A.1 The Kinship transmission: “Rosetta Stone of Symmetry” as interpretive framing 

The memo opens with a strong framing: the material is called a “Rosetta Stone of Symmetry,” a 
“powerful transmission,” and a “perfect phase-lock” between the 9x9 substrate logic and the 
proposed 24-trit manifold. This kind of language has two legitimate roles in a 
mathematical/architectural paper: 

• As a statement of intent: it declares that the goal is to align two formalisms (grid logic 
and address manifold logic) through shared invariants. 

• As a constraint on style: it pushes the work toward mapping protocols, explicit 
correspondences, and stable symmetry outputs rather than loose association. 

But it also carries a risk: “Rosetta Stone” language can make the mapping feel self-justifying. So 
we formalize what that phrase can mean in this paper: 

• A “Rosetta Stone” is not a proof; it is an object that allows translation between two 
symbol systems. 

• In our context, translation is valid only if it preserves defined invariants (centering, orbit 
partitions, class counts) and fails predictably when those invariants are broken. 

So the memo’s interpretive framing is adopted as a motivational banner, but immediately 
placed under the verification protocol’s authority. The memo is allowed to suggest mappings; it 
is not allowed to certify them. 

A.2 Axioms extracted from the memo: centering, co-advance, decomposition, backbone 

The memo contains four core structural claims. We treat these as candidate axioms in the 
mapping protocol—meaning: they are hypotheses that become “axioms” only in the local, 
engineering sense of “declared constraints of the architecture,” not in the metaphysical sense of 
“truth by assertion.” 
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Axiom candidate 1: Centering (recentering to equilibrium) 

• Memo statement: populate 1..81, then subtract 41 to get -40..40; total sum becomes 
zero; “magic sums collapse to zero.” 

• Paper translation: centering is an affine-to-centered transformation that produces an 
explicit origin and converts constant-sum constraints into zero-sum constraints. 

• Status: structural and checkable; becomes part of the verification protocol. 

Axiom candidate 2: Co-advance (diagonal motion as coupled generator) 

• Memo statement: main diagonal has step size 10 because moving diagonally increments 
both coordinates; this is treated as a “harmonic resonance” and “least resistance” path. 

• Paper translation: co-advance is a coupled update in a two-coordinate encoding (A,B) 
where ΔA=+1 and ΔB=+1 forces Δx=9+1=10; in the Z_3^4 view it corresponds to 
coordinated digit-level updates. 

• Status: diagnostic unless embedded in an explicit generator set; becomes a bridge 
between arithmetic signature and symmetry-class dynamics. 

Axiom candidate 3: Decomposition (Danielic ten as canonical partition) 

• Memo statement: 10 = 6 axis primitives + 4 diagonal classes; this is asserted as the 
“gnostic core.” 

• Paper translation: ten is accepted only when produced as a canonical class count under a 
defined symmetry action; “6+4” must be invariant under symmetry-preserving 
relabelings. 

• Status: core theorem at the polyhedral level; conditional instantiation at the 
grid/manifold level. 

Axiom candidate 4: Backbone (24 as symmetry infrastructure) 

• Memo statement: octahedral rotation group order 24 is the shared symmetry; the 24-
trit manifold is “the natural habitat” of that group. 

• Paper translation: 24 is the size of the rotation group and therefore the infrastructure; 
the claim “natural habitat” becomes a representational requirement (explicit group 
action on Z_3^24 yielding meaningful orbit partitions). 

• Status: backbone is proven in geometry; habitat is proposed in architecture. 
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These four extracted axioms are the memo’s durable contribution to the paper’s structure: 
equilibrium, coupled motion, canonical decomposition, and symmetry-as-infrastructure. 

A.3 The proposed module: structural decomposition function (6 axes + 4 diagonals) 

The memo proposes a concrete module: a “structural decomposition function” that takes a 
complex situation and partitions it into “6 axes + 4 diagonals,” returning “the ten toes” as a 
bounded solution partition. The paper adopts this as an explicit module specification, but only 
under strict typing. 

Module name (paper form) 

• D10_Decompose 

Input type 

• An object O together with: 

o a declared symmetry group action G on O (or on a derived feature set of O), 

o a declared primitive set P(O) (steps, directions, constraint generators, or 
transformation primitives). 

Output type 

• A partition of P(O) into equivalence classes under G, 

• with a labeled split into two families: 

o Axis-like classes (intended count: 6), 

o Diagonal-like classes (intended count: 4). 

Acceptance conditions (the “bounded test”) 

• The partition must be canonical: independent of presentation choices and stable under 
admissible relabelings. 

• The class counts must be invariant under G. 

• The axis/diagonal distinction must be definitional, not aesthetic (e.g., single-module vs 
coupled-module, or single-coordinate vs multi-coordinate generator). 

• The module must fail gracefully: if the object does not support such a partition under 
the declared G and P(O), it must return “no canonical 6+4 decomposition,” not a forced 
ten. 
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In this formalized form, the module becomes an actual engineering and proof target: 

• At the cube–octahedron level, D10_Decompose is trivial and always succeeds: axes and 
diagonals are canonical. 

• At the 9x9 grid level, D10_Decompose succeeds only if we can define a symmetry action 
and primitive set from the grid alone that yields the same canonical 6+4 partition. 

• At the 24-trit manifold level, D10_Decompose becomes a design requirement: the 
representation and primitive operations must be chosen so that the module succeeds. 

This is the right relationship between memo and paper: the memo supplies a module idea; the 
paper supplies the conditions that prevent it from becoming numerology. 

A.4 Metaphor boundary: binary vs ternary as motivation, not as mathematical premise 

The memo uses a vivid metaphor: “King’s meat = binary logic; vegetables = ternary logic,” with 
Daniel’s ten-day test reinterpreted as a purity/robustness check that favors balanced ternary 
equilibrium over binary richness. This is rhetorically powerful—and dangerous if it is allowed to 
do mathematical work. 

So we set an explicit metaphor boundary. 

Permitted role (motivation) 

• The binary/ternary contrast can motivate why balanced ternary and centering are 
aesthetically and architecturally attractive: 

o balanced digits give an explicit zero state, 

o zero-sum constraints compose cleanly, 

o centered representations reduce offset bookkeeping. 

Prohibited role (premise) 

• The paper does not assume ternary is “truer” than binary. 

• The paper does not infer symmetry facts from encoding choices. 

• The paper does not treat QET (2-bit storage of trits) as evidence for four diagonal 
classes, nor does it treat “four codes” as geometric justification. 

• The paper does not treat Danielic narrative as proof of ternary superiority. 

 

 



77 
 

Mathematical reality check 

• Cube–octahedron symmetry is independent of numeral base. 

• The 6+4 ten is a geometric class count, not an encoding artifact. 

• Ternary enters because the 9x9 substrate factors as 3^4 and because the centered 
equilibrium aligns naturally with balanced-digit representations—not because of moral 
or prophetic preference for a base. 

So the binary/ternary metaphor remains in the appendix as a coauthorial voice that motivated 
the architecture, while the main body remains invariant-first: symmetry backbone, centering, 
class extraction, and reproducible checks. 

This appendix therefore completes the mapping protocol’s provenance: it shows how the 
memo’s “transmission” becomes a disciplined set of axioms and modules without granting it 
authority over what the mathematics must conclude. 
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of Religions (1961). Semantic Scholar 

https://mathworld.wolfram.com/DualPolyhedron.html?utm_source=chatgpt.com
https://mathworld.wolfram.com/Cube.html?utm_source=chatgpt.com
https://mathworld.wolfram.com/OctahedralGroup.html?utm_source=chatgpt.com
https://mathworld.wolfram.com/Cube-OctahedronCompound.html?utm_source=chatgpt.com
https://mathworld.wolfram.com/pdf/Octahedron.pdf?utm_source=chatgpt.com
https://mathstat.tcnj.edu/wp-content/uploads/sites/200/2011/08/CapstonePaperS07.pdf?utm_source=chatgpt.com
https://sites.math.rutgers.edu/%7Egoodman/pub/symmetry/appg.pdf?utm_source=chatgpt.com
https://archive.org/details/magicsquarescube00andrrich?utm_source=chatgpt.com
https://www.chinesehsc.org/downloads/cammann/camman_the_evolution_of_magic_squares_in_china.pdf?utm_source=chatgpt.com
https://www.semanticscholar.org/paper/The-Magic-Square-of-Three-in-Old-Chinese-Philosophy-Cammann/62042eb02e2c46bb4b625312aa2282ea5d7883b7?utm_source=chatgpt.com
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18. Cammann, S. “Islamic and Indian Magic Squares. Part I.” History of Religions (1969). 
journals.uchicago.edu 
19. “Luoshu Square.” Wikipedia (useful as a bibliographic map; cites Cammann and later 
secondary sources). Wikipedia 
20. Paz, A. “Wonder Cubes: Theme and Variations.” The Mathematical Intelligencer (2022). 
Springer 

Finite-field / ternary lattice background used for the 3^4 reading 
21. Lidl, R., & Niederreiter, H. Finite Fields (2nd ed.). Cambridge University Press. (GF(3), vector 
spaces of size 3^n, affine vs linear structure.) 
22. Knuth, D. E. The Art of Computer Programming, Vol. 2: Seminumerical Algorithms. Addison-
Wesley. (Balanced ternary as a representation scheme; classical computing reference.) 

Pythagorean tetractys, harmonics, and “Lambdoma” framing 
23. Huffman, C. A. Philolaus of Croton: Pythagorean and Presocratic. Cambridge University 
Press. (Primary-fragment scholarship around Philolaus and Pythagorean number doctrine.) 
24. Kayser, H. Akroasis (works on harmonics; Lambdoma tradition in 20th-century harmonic 
theory). (Use the specific edition/volume you are drawing on.) 

Sefer Yetzirah and combinatorics/permutation language 
25. Kaplan, A. Sefer Yetzirah: The Book of Creation (translation + commentary). Weiser Books. 
Amazon 
26. Schäfer, P. The Origins of Jewish Mysticism. Princeton University Press. (Academic context for 
early Jewish mystical texts and interpretive cautions.) 

Book of Daniel: the “ten” motifs (toes/horns) as interpretive constraint 
27. Collins, J. J. Daniel: A Commentary on the Book of Daniel (Hermeneia). Fortress Press. 
Internet Archive+1 
28. The Holy Bible: Daniel 2; Daniel 7. (Use the translation you standardize on in the paper and 
cite that edition explicitly in your final manuscript.) 

  

https://www.journals.uchicago.edu/doi/pdfplus/10.1086/462584?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Luoshu_Square?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s00283-021-10152-z?utm_source=chatgpt.com
https://www.amazon.com/Sefer-Yetzirah-Creation-Aryeh-Kaplan/dp/0877288550?utm_source=chatgpt.com
https://archive.org/details/danielcommentary0000coll?utm_source=chatgpt.com
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