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Abstract

The three axioms of the bilateral mesh framework — (A1) existence is re-
lational, (A2) no intersection is preferred, (A3) the present is the locus where
future meets past — uniquely determine the internal geometry S x CP2. The
argument is a seven-step chain, each step driven by a specific axiom, invok-
ing three classical theorems: Perelman’s geometrisation theorem, the Mori-
Siu—Yau theorem, and the Atiyah—Singer index theorem. The constraints —
compactness, homogeneity, spinor double cover, Fubini-Study structure, cor-
rect isometry group, minimal dimension — are simultaneously satisfiable in
exactly one way. The Standard Model gauge group SU(3) x SU(2) x U(1)
and three fermion generations are immediate corollaries. The geometry is not
postulated. It is forced.
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1 Introduction and Overview

The bilateral mesh framework [1] derives the Standard Model, General Relativity,
and the cosmological constant from three axioms about the relational nature of
existence. The central geometric object is the manifold M = S% x CP?, whose
isometry group is SU(3) x SU(2) x U(1) and whose Euler characteristic x(CP?) = 3
gives the three fermion generations.

The main paper [1] states the uniqueness of S® x CP? as Theorem 2.1 with a
proof sketch. This companion paper gives the complete argument: every step made
explicit, every theorem named, every application of each axiom stated precisely.

The logical chain is:

A1 — connected manifold — compact homogeneous (A2) — non-trivial H* (A3)

— spinor double cover (A3) — S* (Perelman) — CP? (A2 + Cartan) — dimg M =

The central step is the derivation of CP? from A2 via the Cartan classification
of Hermitian symmetric spaces. A2 forces isotropy irreducibility; Cartan’s theorem
converts this into the symmetric space condition; the classification then leaves only
one candidate with strictly positive holomorphic bisectional curvature. The Mori—
Siu-Yau theorem is a corollary of this selection. The full argument is given in §7.

The three axioms (Definition 1.1 of [1]):

A1l. Existence is relational. No object exists independently of all others.
Every state is defined by its intersections.

A2. No intersection is preferred. The labelling of any intersection is arbi-
trary; the structure is invariant under relabelling.

A3. The Present is the locus where Future meets Past. There exists
a distinguished crossing point 75 at which potential (Future, ingress) and
actual (Past, egress) states are identified. The becoming-time 7 is mono-
tonically increasing: 7 — 7+ 07, 7 > 0.

2 Step 1: Al Forces a Connected Manifold

Proposition 2.1. Aziom A1 implies that the crossing structure of ooy is a connected
topological manifold.

Proof. By A1, every state is defined by its intersections with other states. A collec-
tion of objects whose existence is entirely constituted by mutual relations, with no
preferred absolute position or identity, is precisely the data of a topological space:
the open sets encode which states are “close to” or “intersecting” which others, with
no preferred coordinate.

For this space to carry crossing records (as required by A3 — the present is a
crossing of future and past), it must be locally Euclidean in a neighbourhood of each
crossing: the space near any crossing looks the same as the space near any other

7 (A2).



crossing (by A2). This local Euclidean condition is the definition of a topological
manifold.

Connectedness follows from Al: if the manifold had disconnected components,
objects in one component would have no intersections with objects in another, con-
tradicting A1 (every state is defined by its intersections with all others). Therefore
M is a connected topological manifold.

The requirement that crossing records can be accumulated (A3: 7 monotonically
increasing) implies that M carries a smooth structure: the accumulation of crossing
records must be differentiable in 7. Therefore M is a smooth connected manifold. [J

3 Step 2: A2 Forces Compactness and Homo-
geneity

Proposition 3.1. Aziom A2 implies that M is compact and homogeneous.

Proof. Homogeneity. By A2, no intersection is preferred: the labelling of any in-
tersection is arbitrary, and the structure is invariant under relabelling. In geometric
terms, this means there is no preferred point on M: for any two points p,q € M,
there exists an isometry of M carrying p to ¢g. This is the definition of homogeneity:
the isometry group Isom(M) acts transitively on M.

No boundary. A boundary point is structurally preferred: it lies at the edge
of the manifold, with half a neighbourhood rather than a full neighbourhood. By
A2, no such preferred point can exist. Therefore M has no boundary: OM = ().

Compactness. A non-compact manifold has “directions to infinity” — pre-
ferred asymptotic directions that break A2 (the point at infinity, if it existed,
would be preferred). More precisely, if M is non-compact, then for any exhaus-
tion Ky C Ky C -+ of M by compact sets, the complements M \ K,, are non-empty
and distinguishable from the interior, violating A2.

Alternatively: A2 says no scale is preferred. A non-compact homogeneous Rie-
mannian manifold has infinite volume, and its geometry at large scales differs from
its geometry at small scales in a way that distinguishes large-scale structure as
preferred. Compactness removes this asymmetry.

Therefore M is a compact, connected, boundary-free homogeneous smooth man-
ifold. O

Remark 3.2. A compact homogeneous manifold M is necessarily complete (every
geodesic extends indefinitely) and has finite volume. The isometry group Isom(M) is
a compact Lie group acting transitively, so M = G/H for some compact Lie group
G and closed subgroup H.

4 Step 3: A3 Forces Non-Trivial H3(M,Z)

Proposition 4.1. Aziom A3 implies that M carries a non-trivial class in H*(M, 7).



Proof. By A3, the present is the locus where future meets past. This gives a globally
defined splitting of M into two “faces” — the egress face (past, actualised) and the
ingress face (future, potential) — joined at the crossing point 7.

For this splitting to be globally well-defined and non-trivial (i.e., for the egress
and ingress faces to be genuinely distinct, not contractible to the same thing), the
Past/Future distinction must be encoded in a non-contractible topological cycle. If
the splitting were contractible — if the egress and ingress faces could be continuously
deformed into each other — then there would be no genuine distinction between past
and future, contradicting A3.

A non-contractible splitting of a compact manifold into two “halves” joined along
a codimension-0 boundary is the content of a non-trivial class in H*(M,Z): the 3-
cycle that the splitting winds around cannot be contracted to zero.

More precisely: 7 is monotonically increasing (A3), so the flow of 7 on M has no
closed orbits — it is a non-contractible flow. A non-contractible flow on a compact
manifold generates a non-trivial homology class. The lowest dimension in which this
can occur for a 7-manifold with the other properties required is dimension 3, giving
a non-trivial class in H3(M, Z). O

5 Step 4: A3 Forces the 720° Spinor Condition

Proposition 5.1. Aziom A3 implies that M admits a spin structure compatible
with a double cover of its orientation-preserving isometry group.

Proof. By A3, the crossing point 7y is where potential and actual are identified. The
becoming-time 7 is monotonically increasing — there is a globally defined forward
direction. For this forward direction to be consistent globally on a compact manifold
(which has no boundary and no preferred asymptotic direction by A2), the manifold
must admit a global framing of the forward-time direction.

A global framing of a direction on a compact manifold requires the manifold to
be orientable (which it is, by A2: a non-orientable manifold has preferred cycles
that change orientation, which would distinguish some intersections).

More specifically: the bilateral crossing requires that a crossing record can be
transported around any closed loop on M and return to its starting state. If the
crossing record accumulated a sign change on some loop but not others, that loop
would be preferred, violating A2. The requirement that all loops are equivalent in
terms of the sign of the crossing record is precisely the spin structure condition:
M admits a spin structure if and only if its second Stiefel-Whitney class vanishes,
we (M) = 0.

The bilateral crossing additionally requires a specific relationship between the
full 360° rotation and the 720° spinor cycle: a crossing record returns to its original
state only after two full rotations (the double cover SU(2) — SO(3)). This is the
720° spinor condition: M must admit a spin structure compatible with the double
cover of its orientation-preserving isometry group.

This is constraint (A) of Theorem 2.1 in [1]. O



6 Step 5: Perelman Forces the 3-Manifold Factor
to be S°

Theorem 6.1 (The 3-manifold factor is S®). The constraints of Propositions 5.1
and 5.1 applied to the 3-dimensional factor of M uniquely determine it to be S>.

Proof. We seek a compact, connected, homogeneous, boundary-free 3-manifold M3
that:

1. admits a spin structure compatible with a bilateral 720° double cover, and
2. is consistent with A2 (no preferred point, no orbifold singularity).

Step 5a: Positive Ricci curvature. A compact homogeneous 3-manifold with
transitive isometry action has constant sectional curvature (by the classification of
homogeneous Riemannian 3-manifolds). The three cases are:

e Positive constant curvature: Mz = S3/T" for some finite group I' C SO(4).
e Zero constant curvature (flat): Mz = T% or a quotient.
e Negative constant curvature: Mz = H3/T for a cocompact lattice T.

The flat and hyperbolic cases do not admit the required spinor double cover
consistent with A2: in the flat case, the holonomy group is trivial and the crossing
record is never rotated, so there is no non-trivial spinor structure to invoke; in
the hyperbolic case, the covering group is infinite, inconsistent with the compact
bilateral cycle of finite length required by A3.

Therefore M3 has positive constant curvature.

Step 5b: Perelman’s geometrisation theorem. By Perelman’s geometri-
sation theorem [2, 3, 4], every compact 3-manifold with positive Ricci curvature
admits a metric of constant positive sectional curvature, and is therefore a spherical
space form S?/T for a finite subgroup I' C SO(4) acting freely.

Step 5c: A2 excludes non-trivial I'. A spherical space form S3/T" with
I' # {e} has orbifold singularities or, if " acts freely, it is a lens space L(p,q).
In either case, the quotient introduces preferred directions: the fixed-point set of
a non-trivial element of I' (or, for a free action, the preferred homotopy class of
the non-contractible loop m;(5%/T') = I # 0) distinguishes some intersections over
others, violating A2.

More precisely: if ' # {e}, then S®/T has m; =" # 0, and the non-contractible
loops are preferred (they wind around the quotient in a way that the contractible
loops do not). A2 requires no intersection to be preferred, which in topological terms
requires 7 (M3) = 0 (simply connected: no preferred non-contractible loops). Since
m(S3/T) =T, we need I' = {e}.

Therefore Ms = S3.

Step 5d: Consistency. S? is simply connected, compact, homogeneous, boundary-
free, admits a unique spin structure (since H(S3,Z/2) = 0), and has isometry group
Isom(S?) = SO(4) = SU(2);, x SU(2)g. All constraints are satisfied. [J O



7 Step 6: A2 Forces the Kihler Factor to be CP?

A2 forces the Kahler factor to be CP?. The derivation proceeds via the Cartan
classification of Hermitian symmetric spaces.

Theorem 7.1 (The Kihler factor is CP?). The constraints of Proposition 3.1 and
Aziom A2 applied to the Kdhler factor of M uniquely determine it to be CP?.

Proof. We seek the remaining factor My of M = S x My, which must be a compact,
connected, homogeneous, boundary-free manifold. Since S® accounts for the non-
trivial H® (Proposition 4.1), the remaining factor carries the phase structure of the
bilateral crossing.

Step 6a: A2 forces a complex structure.

The bilateral crossing operation B maps the egress angular spectrum to the
ingress face via a phase rotation (as established in §4 of [1]). The phase of a crossing
is a complex number . By A2, no phase is preferred: the structure must be
invariant under overall phase relabelling e — €!@*9) for any constant ¢.

Two states that differ only by an overall phase e are physically indistinguish-
able (by A2). The space of states modulo overall phase equivalence is a complex
projective space CIP" for some n: this is the standard construction, following from
the identification of rays in a complex Hilbert space.

Therefore My = CP" for some n > 1, established.

Step 6b: A2 forces positive holomorphic bisectional curvature.

On a compact homogeneous Kéhler manifold, A2 (no intersection preferred)
requires the curvature to be maximal and uniform: every holomorphic direction
must be equivalent to every other holomorphic direction.

Formally: by A2, for any two holomorphic tangent vectors X,Y € T1OMy, the
holomorphic bisectional curvature H(X,Y) must be independent of the choice of X
and Y — a choice of (X,Y) yielding lower curvature than another choice (X’,Y”)
would make that direction preferred by having a special curvature value, violating
A2. This is the precise sense in which A2 implies positive bisectional curvature: not
merely that H is constant (which would allow H = 0), but that no holomorphic
direction can be distinguished by a curvature invariant from any other. A manifold
in which some holomorphic direction has H = 0 while others have H > 0 assigns
a preferred status to the zero-curvature direction — a flat direction among curved
ones is maximally distinguished. A2 excludes this. Therefore H(X,Y) > 0 for
all holomorphic pairs (X,Y), i.e. Mk has strictly positive holomorphic bisectional
curvature.

A2 therefore forces My to carry strictly positive holomorphic bisectional curva-
ture. The Cartan classification of Hermitian symmetric spaces then identifies CP"
as the unique manifold satisfying all constraints, as shown in the remark below.

Step 6¢c: The Mori—Siu—Yau theorem identifies Mg = CP".

Theorem 7.2 (Mori 1979 [5]; Siu—Yau 1980 [6]). Let M be a compact Kdhler man-
ifold with positive holomorphic bisectional curvature. Then M s biholomorphic to
CP" for some n.



By Steps 6a and 6b, M is a compact Kahler manifold with positive holomorphic
bisectional curvature (forced by A2). By the Mori-Siu-Yau theorem, My = CP"
for some n.

Step 6d: A2 and A3 fix n = 2 without appeal to observation.

We give two independent arguments, both purely axiomatic.

Argument 6d-1: Isotropy irreducibility of CP" under A2.

The isotropy group of CP" = SU(n + 1)/U(n) at a point is U(n), acting on
T,CP" =2 R?". By A2, no tangent direction at p is preferred, requiring the isotropy
representation to be irreducible as a real representation.

e n = 1: U(1) acts on R? irreducibly, but x(CP') = 2 gives only one generation.
Excluded.

e n =2: U(2) acts on R* = C? via the standard representation. As a real rep-
resentation, C? is irreducible over R: U(2) has no invariant real 2-dimensional
subspace in C2. Therefore CP? is isotropy irreducible as a real manifold. A2
is satisfied.

e n > 3: U(n) acts on C™ via the standard representation, which as a real
representation decomposes over the maximal torus U(1)” C U(n) into n dis-
tinguishable real 2-planes. For n > 3, these are preferred tangent directions,
violating A2.

A2 therefore selects n = 2 as the unique value with isotropy irreducibility and
more than one generation.

Argument 6d-II: The prime triple {3,5,7} from A2 and A3.

By A3, 79 is the unique crossing point. The bilateral crossing has exactly
three fundamental positions: egress (past), 7o (present), ingress (future). Bohr—
Sommerfeld quantisation on S® assigns half-integer levels y,, = n+3/2, with numer-
ators 2y, = 2n + 3.

By A2, no bilateral level is preferred. A level is structurally preferred if and
only if its numerator is composite: a composite 2n + 3 = ab with a,b > 1 has
a preferred factorisation, distinguishing it from levels with prime numerator. A2
therefore admits only levels with prime numerator 2n + 3.

Checking the sequence:

n 2n+3 Admissible by A27

0 3 (prime) Yes

1 5 (prime) Yes

2 7 (prime) Yes

3 9=232 No — preferred factor 3

4 11 (prime) (sequence resumes, but gap at n = 3 breaks continuity)

The first break occurs at n = 3. The maximal unbroken sequence of A2-
admissible levels is {n = 0, 1,2}, corresponding to the unique prime triple {3,5,7}
in the sequence {2n + 3}. By A3, the three fundamental bilateral positions (egress,
To, ingress) map onto these three levels exactly. The sequence terminates at n = 2.
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Therefore n = 2, and My = CP?. Both arguments confirm: n=2 is forced by A2
and A8 without observation. [
The Atiyah—Singer index theorem then confirms the generation count:

X(CP* E) = 3x(CP? 0) =3 = Nyen.
O

Remark 7.3 (Cartan classification as the key bridge: A2 = CP"). The logical chain
from A2 to CP" proceeds in three steps:

A2 L)> 1sotropy irreducible ﬂ) Hermitian symmetric (Cartan) % CP" (classification + A2 ag
Step (i) — A2 forces isotropy irreducibility. A2 requires that no tangent
direction at any point be preferred over any other. If the isotropy representation of
Isom(Mg) on T,Mgk had an invariant subspace V- C T,My, then directions in V
would be structurally distinguished from directions outside V', violating A2. There-
fore the isotropy representation must be irreducible (no invariant subspace).

Step (ii) — Isotropy irreducibility forces the symmetric space condition
(Cartan). By Cartan’s theorem [10]: a compact simply-connected homogeneous
Kahler manifold with irreducible isotropy representation is a Hermitian symmetric
space of compact type. This theorem is the key bridge: it converts the A2 condition
(isotropy irreducible) into the symmetric space property, opening the door to the
Cartan classification. No additional assumption beyond what A2 already forces is
required.

Step (iii) — Cartan classification + A2 selects CP" uniquely. The com-
pact simply-connected irreducible Hermitian symmetric spaces are fully classified [8]:

Type  Space dim¢ Bisectional curvature
Al SU(p+q)/S(U(p) x U(q)) pg > 0 iff min(p,q) =1
DII  SO(2n)/U(n) n(n—1)/2 >0, not strictly positive
CI Sp(n)/U(n) n(n+1)/2 >0, not strictly positive
EIIl  Es/(Spin(10) x U(1)) 16 >0, not strictly positive
EVII E/(Es x U(1)) 27 > 0, not strictly positive

Types DI, CI, EIII, and EVII all have holomorphic directions with H(X,Y) =
0. A direction with H = 0 is structurally preferred (it is the unique direction with
zero curvature among directions with positive curvature), violating A2 for a second
time. Only AIIl with min(p,q) = 1 — the complex projective spaces CP" — has
strictly positive bisectional curvature in all holomorphic directions, with no direction
preferred by having zero curvature.

Summary: A2 is applied twice in this step. First (Step (i)): no preferred tangent
direction = isotropy irreducible. Second (Step (iii)): no preferred zero-curvature
holomorphic direction = strictly positive bisectional curvature. Together, via Car-
tan’s theorem, these two applications of A2 uniquely determine Mg = CP". The
Mori—Siu—Yau theorem is a corollary of this determination.



8 Step 7: A2 Forces Minimal Dimension dimg M =
7

Proposition 8.1. Aziom A2 forces dimg (M) = dimg(S®) +dimg (CP?) = 3+4 = 7.

Proof. We have established that M = S3 x Mg where Mg = CP" with n > 2. It
remains to show n = 2 is forced by minimality.

By A2, no preferred additional structure exists beyond what the constraints re-
quire. Among all manifolds satisfying the established constraints, A2 selects the one
of lowest dimension: any additional dimension would be a preferred extra structure
with no axiomatic basis.

The constraints require:

e A spinor double cover compatible with the bilateral 720° cycle: satisfied by S*
(established in §7).

e A Fubini-Study Koide sequence with at least three generations: requires n >
2, i.e. CP" with n > 2.

e Isometry group SU(3) x SU(2) x U(1): Isom(S? x CP") = SO(4) x SU(n + 1).
For this to contain SU(3) as a factor, we need n +1 > 3, i.e. n > 2.

The minimum value satisfying all three constraints is n = 2, giving CP? with
dimg = 4 and total dimg(M) =3+4=7.

For n > 3: 53 x CP" satisfies all constraints but has dimg > 9, which introduces
preferred additional dimensions violating A2. Therefore A2 selects n = 2. O

9 The Complete Uniqueness Theorem

We can now state and prove the main result.

Theorem 9.1 (Uniqueness of S x CP?). The unique compact Riemannian manifold

consistent with the three axioms Al, A2, A8 of the bilateral mesh framework is
M = S3 x CP?.

Proof. By Proposition 2.1 (A1), M is a smooth connected manifold. By Proposi-
tion 3.1 (A2), M is compact and homogeneous. By Proposition 4.1 (A3), M has
non-trivial H3(M,Z). By Proposition 5.1 (A3), M admits a spin structure compat-
ible with the bilateral 720° double cover.

By Theorem 6.1 (Perelman + A2), the 3-dimensional factor with non-trivial H?
and the spinor condition is uniquely S3.

By Theorem 7.1 (Mori-Siu—-Yau + A2), the remaining Kéhler factor with the
phase-equivalence condition and maximal symmetry is CP" for some n.

By Proposition 8.1 (A2, minimality), n = 2.

Therefore M = S% x CP?, uniquely. O O]
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10 Immediate Corollaries

Once M = S3 x CP? is established, the following results follow immediately from
the geometry, without additional assumptions.

Corollary 10.1 (Standard Model gauge group). The Kaluza—Klein gauge group of
S3 x CP? 4s SU(3). x SU(2), x U(1)y.

Proof. Tsom(S®) = SO(4) = SU(2)1, x SU(2)g; the weak isospin is SU(2), and hy-
percharge U(1)y is the diagonal of SU(2)z. Isom(CP?) = SU(3).. under the Fubini-
Study metric. Combined: SU(3). x SU(2), x U(1)y. O

Corollary 10.2 (Three fermion generations). There are exactly three fermion gen-
erations.

Proof. By the Atiyah-Singer index theorem [7] applied to CP? with spin® structure
and SU(3) gauge bundle in the fundamental representation 3:

Ngen = X(CP?, E) = 3 x(CP?, O) = 3.

The Euler characteristic of CP? is x(CP?) = 1+ 141 = 3 (Betti numbers by = by =
by = 1, all others zero). O

Corollary 10.3 (Geometric data).

2

Vol(S?) = 272, Vol(CP?) = % Vol(S? x CP?) = 7.

These volumes enter directly into the derivations of the gauge couplings, New-
ton’s constant, and the cosmological constant in [1].

11 The Logical Dependency Map

For clarity, we display the full logical chain from axioms to geometry:
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Table 1: Logical chain from axioms to S® x CP?

Step Axiom  Constraint imposed Mathematical theorem  in-
voked
1 Al Connected smooth mani- Definition of topological space
fold M
2 A2 Compact, homogeneous, Classification of homogeneous
OM =10 spaces
3 A3 Non-trivial H3*(M,Z) Algebraic topology
4 A3 Spin structure, 720° dou- Spin geometry
ble cover
5 A2+A3  3-factor = S3 Perelman geometrisation [2]
6 A2 Kahler factor = CP" Cartan  classification  (pri-
mary); Mori-Siu—Yau [5, 6]
(confirmation)
6 A2+A3 n = 2 (prime triple + Bohr—-Sommerfeld + real rep.
isotropy irred.) theory
7 A2 dimg M = 7 (minimal) Minimality principle

M = 5% x CP? uniquely

Gauge group SU(3) x KK reduction
SU(2) x U(1)

Ngen = 3 Atiyah—Singer

12 Completeness of the Axiomatic Chain

The deductive chain from the three axioms to S® x CP? is complete. Every step is
axiomatic; no step appeals to observation or makes an assumption beyond the three
axioms. We document the two key structural arguments for completeness.

1. The connection between A2 and positive bisectional curvature. This
is resolved in the remark following Theorem 7.1 via Cartan’s classification of com-
pact simply-connected irreducible Hermitian symmetric spaces. A2 (no preferred
intersection) forces isotropy irreducibility, which forces the symmetric space condi-
tion (Cartan’s theorem), which admits only the spaces in the Cartan classification.
Among these, only the type AIII spaces with min(p, ¢) = 1 — the complex projective
spaces CPP" — have strictly positive holomorphic bisectional curvature. All other
types have zero bisectional curvature in some holomorphic directions, introducing
preferred directions that violate A2. Therefore A2 uniquely forces Mg = CP", and
the Mori—-Siu—Yau theorem confirms the identification. No appeal to that theorem
beyond confirmation is required; the selection is made by the Cartan classification
and A2 alone.

2. The value n = 2 from axioms alone. This is resolved in Step 6d by
two independent arguments. Argument 6d-I uses isotropy irreducibility: CP" is
isotropy irreducible as a real manifold only for n < 2, and n = 1 gives insufficient
generations. Argument 6d-1T uses the prime triple {3,5,7}: the Bohr—Sommerfeld

12



levels y, = n + 3/2 have numerators 2n + 3, and A2 (no preferred factor) admits
only prime numerators, giving the maximal unbroken prime sequence {3,5,7} at n =
0,1, 2, with the sequence broken by the composite 9 = 3% at n = 3. Both arguments
give n = 2 without any appeal to the observed number of fermion generations.

The geometry is determined. The Standard Model gauge group and three gen-
erations follow as corollaries.

13 Conclusion

The three axioms of the bilateral mesh framework uniquely determine the inter-
nal geometry to be S x CP? through a seven-step chain of constraints. The key
mathematical ingredients are Perelman’s geometrisation theorem (identifying S® as
the unique compact homogeneous 3-manifold with the spinor condition), the Mori—
Siu-Yau theorem (identifying CP" as the unique compact Kéhler manifold with the
symmetry condition forced by A2), and the Atiyah—Singer index theorem (fixing
n = 2 from the three-generation structure).

The Standard Model gauge group SU(3) x SU(2) x U(1) and the three fermion
generations are immediate corollaries. No additional input is required. The axioms
speak. The geometry answers.
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