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Abstract

We prove a target-relative existence and local-equivalence theorem joining a structural
Standard-Model carrier-response atlas to classical gravity through one fixed covariant action.
On a compact hyperbolic Cauchy surface with the global Standard—Model gauge group, three
chiral generations, one Higgs doublet and a scalar clock, an explicit law tuple occupies both
the represented polynomial chart and the coupled Einstein—matter construction. The off-
shell metric-response graph determines a unique distributional total source, and its complete
Noether ledger closes only after Euler-Lagrange residuals vanish and internal exchanges cancel.
A corrected constraint datum has nonzero color, weak and hypercharge curvature, a nowhere-
zero nonconstant Higgs field and trivial infinitesimal internal stabilizer. On its ordinary
regular body, the full Lorentz, internal-gauge and hypersurface-deformation constraints form
the exact Dirac-bracket algebra; a mixed-order tame right inverse yields characteristic equality
and a local source-faithful finite refoliation theorem. An independently formed non-Hilbert
continuation lane intertwines with the corrected development without metric or solution
backflow. For every finite complex exterior algebra, coefficientwise constraint lifting and
hyperbolic Cauchy induction further produce exact classical anticommuting-field solutions;
with at least two generators, nonzero Dirac—Yukawa data force a nonzero even coupled
response. The result includes a theorem-by-theorem compatibility audit across the gravity,
Wheeler-DeWitt and gravity—quantum source packages. The operator-valued mass-matching
and quantum-projection branches remain explicitly not activated, and no interacting quantum
field theory, quantum gravity or global refoliation theorem is claimed.

Keywords: AASC; Standard Model; Einstein constraints; source attachment; hypersurface-
deformation algebra; finite refoliation; classical Grassmann fields; target—source compatibility.
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1 One target, one law datum, one source

The purpose of CSP—C is not to juxtapose a structural Standard—Model atlas with an unrelated
gravitational solution. It is to construct one fixed classical target for which the represented
Standard—Model operations, the covariant action, the metric response, the canonical constraints
and the Cauchy development are restrictions of the same source datum. This section fixes that
datum before any solution is selected.

1.1 The fixed classical target

Let ¥ = H3/T be a compact, connected, boundaryless, oriented hyperbolic three-manifold,
equipped with one ordinary spin structure. Fix the trivial principal bundle with group

GSM _ SU(B)C X S[;:)L X U(l)y. (1)

For each r € {1, 2,3}, use left-handed Weyl notation and the represented spaces

QT‘ = (37 2)17
L, = (17 2)—37

- (57 1)—47 d? - (ga 1)27

=(1,1)s, H =(1,2)s. 2)

c
(s
(&
(s
The subscripts are the integer normalization ¢ = 6Y. There is one Higgs doublet and no
right-handed neutrino. The spin connection is wr,c(e), derived from a nondegenerate coframe;
torsion and an independent affine or spin connection are not target coordinates. A real massive
scalar y is retained as the local clock matter of the regular WDW branch.

To make nonemptiness constructive without assuming full numerical-coupling standing, choose
a positive reference scale pg and freeze, in the declared local units,

c® = (93,92’g17A,U’Yu,yd,ye,g) = (]‘7 ]'7 ]'7 1,,&0, 13’ 13’ 1370)‘ (3)

This is a convenient member of the admitted positive parameter domain, not a prediction or
phenomenological fit. A simultaneous rescaling to another fixed kinetic convention must transport
fields, currents and coupling coefficients together. The scalar-clock mass and gravitational
normalizations are likewise fixed once and for all; no cosmological offset is added to the occupied
WDW branch.

Definition 1.1 (CSP-C target). The target T¢ consists of (1)—(3), the chosen orientation and
spin structure, the trivial bundle and zero external-line sector, the one-Higgs potential

V(H) = (H'H - 3/2)*,

the Einstein—scalar—Yang—Mills—Higgs—Weyl-Yukawa action with these coefficients, the proper
gauge and local-diffeomorphism arrows, the complete source and boundary ledgers, and the
smooth-tame scale with g9 > 3/2 + 4. Mapping-class, large-gauge, nontrivial-bundle, charged-
boundary and topology-changing comparisons remain distinct target or residual coordinates.

The target is deliberately narrower than the collection of all classical Standard Models. A
fixed-branch existence and equivalence theorem can be proved on it without treating a parameter
value, a bundle choice or a global presentation as invisible skin.

1.2 The fresh common-source pullback

The CSP-S atlas supplies a marked polynomial-law chart for exactly the representations in (2).
Its three invariant Yukawa maps are

€apQ2  H g Qo (H),ds LY(HT)qet, (4)

r,Q0 Q0
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summed over r. With the coefficients in (3), all three are actual nonzero polynomial operations.
Their hypercharge sums are respectively 1+3—-4=0,1-34+2=0and -3 -3+ 6 =0, and
their color and weak contractions are invariant. They therefore descend through the same central
quotient as the kinetic and current maps [1].

Let p® denote this marked law datum and let S¢ be the covariant action in Definition 1.1.
There are three relevant restrictions:

Poly(S&),  dgS8,  Legy(S2). (5)

The first retains the represented polynomial operations, the second is the off-shell compact-test
metric response, and the third is the canonical constraint system. They are operations on one
already fixed action; none is defined by matching its output to another branch.

Theorem 1.2 (Exact target-source compatibility). The datum (T, S¢) is nonempty and
satisfies
Poly(S¢) = p°. (6)

The coupled WDW/BCRS ezistence theorem may be instantiated at the same tuple c®. Hence its
occupied body, its metric response, its ADM constraints and its local development are restrictions
of S¢. This is a new same-source intersection theorem; it is not the relabelling of the separate
CSP-S polynomial and classical branches.

Proof. The CSP-S polynomial theorem constructs the representations, invariant tensors, gauge
derivations, Higgs potential and nonzero operations for every fixed positive kinetic/Higgs tuple
and every specified nonzero coefficient choice of the displayed type. Equation (3) is an explicit
such choice, so p® exists without an appeal to the stronger MGN standing domain. The local
formula for S¢ uses those same representations, contractions and coefficients; direct restriction
to finite jets proves (6).

The BCRS-3/WDW-4 existence theorem is parameterized by fixed positive gauge couplings,
positive A\, v, fixed Yukawa matrices and a fixed local theta branch. Instantiating those target
data by c® changes no hypothesis of its constraint-correction argument: the body fermions vanish
there, while gauge and Higgs energy are retained and corrected by the full joint constraint map.
Its variational, canonical and Cauchy objects are all obtained from the same action [2, 6]. Thus
the restrictions in (5) share one source. O

Remark 1.3 (Standing boundary). The theorem proves represented law admission and one
compatible classical realization. It does not promote every invariant matrix to the independent
MGN coupling-standing image, derive the numerical constants, or identify the chosen tuple with
measured pole parameters. Those are stronger source and realization questions.

1.3 Compatibility of the source theorems

The sources used in the proof do not all have the same target. Their status at T¢ is as follows.
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Source result Exact use at the fixed target

CSP-S Supplies the structural atlas and the marked represented law datum;
it does not itself identify that datum with its separate classical history.
BCRS-3 / WDW- Supplies the parameterized coupled body, full classical action, con-
4 straints and development, instantiated here at the same law tuple.
Gravity / metric- Supply the premetric role, licensed metric descent, metric-only Levi-
ity / covariant dif- Civita selection and minimal first-response form on their declared
ferentiation / Ein- comparison classes.
stein response

WDW-1-3 Supply canonical source reconstruction, proper spatial reduction, the
common-domain deformation algebra and the local refoliation method.

WDW-5 and Supply no nonlinear classical nonzero-fermion development; their quan-

WDW-8 tum test algebra and restricted linearized backreaction are not used as
such a theorem.

WDW-9-10 Their scalar-only/global-lineage target is not the corrected Standard—

Model source. No literal global conclusion is transferred.
GRQM Module B Retained as an exact-domain operator/scalar companion. Its quantum
extension fibre is not inferred to be inhabited by this classical target.

This classification fixes the burden of every later theorem: a result is positive only where its
own source, regularity and comparison domain have been constructed.

2 From premetric gravity to the licensed Einstein response

Gravity enters this construction before the Standard Model is expressed on a spacetime back-
ground. At that level it is not yet a metric tensor or a field equation. It is the constraint
architecture required for a nondegenerate physical interior to retain standing while admitting
lawful redescription. Metric geometry and Einstein dynamics are later, target-relative realizations
of that role.

2.1 Automatic kernel governance and the gravity role

The target in Definition 1.1 retains the same oriented fields and records through admissible
changes of gauge, Cauchy presentation and local coordinates. It also retains failed branches
and irreversible source/record commitments. It is therefore a nondegenerate target-adequate
physical-description regime. Kernel governance is consequently automatic:

& #9 = K = (Adm,Stand, Ref,Irr) hboxgovernsTg. (7)

There is no optional “kernel applies” premise.

On the regular admissible-evolution-and-redescription comparison class, let C be the standing
constraint locus, we the restricted weak symplectic form and

D = kerwe. (8)

The AASC gravity-necessity theorem establishes coisotropic standing, integrability of D, first-class
closure of the vanishing ideal and multiplier-type presentation of admissible Hamiltonians. Pure
multipliers move only along D and induce no reduced evolution. These are the premetric gravity
roles used here; neither a Lorentzian metric nor the Einstein tensor occurs in their statement

[16].
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Theorem 2.1 (Premetric necessity at the CSP-C target). Within the reqular AER comparison
class of T, every admissible standing-preserving description has the coisotropic, characteristic,
first-class and multiplier structure just displayed. The WDW regular constraint surface constructed
below is a faithful classical realization of these roles. Remowving the roles while retaining the
same nondegenerate target changes the admissible comparison class or destroys standing-bearing
redescription.

Proof. Equation (7) supplies the kernel and fixed-domain consequence layer. The gravity-necessity
theorem exhausts the same-scope ways of retaining nondegenerate standing under admissible
Hamiltonian redescription on a regular AER locus: the characteristic directions are exactly
the standing-preserving null directions, their ideal is first class, and arbitrary presentation
motion appears as multipliers. The target has not yet been projected to a metric, so no metric
premise enters this step. Sections 5 and 6 construct the announced realization directly and
prove its infinite-dimensional characteristic equality without importing a finite-dimensional
double-annihilator shortcut. O

2.2 Metricity is licensed, local and non-generative

At the pre-fixational boundary there are no already licensed metric relata. Every purported
metric boundary authority either directly reclassifies standing, selects a representative, acts as a
boundary operator, imports another scope, mutates the boundary role, collapses to later tensor
content, or is inert presentation. The AMetric exhaustion leaves no same-background metric
authorizer. Once T¢. is fixed and standing-positive, however, the Lorentzian metric can serve
as an interior comparison, causal and transport descriptor through the constrained L-metric
licensing relation [17, 18].

Theorem 2.2 (Licensed metric descent and no backflow). The four-dimensional Lorentzian
metric in CSP-C is a fization-local, standing-preserving interior projection. It meither generates
the target nor retroactively authorizes its standing. Coordinate, coframe and gauge representatives
that preserve the complete licensed witness are skin; signature, dimension, source, boundary,
topology, clock-use or continuation changes remain visible. Local metric articulation alone yields
no global path independence, universal clock or cross-fixation identification.

Proof. The fixed target supplies the relata, comparison rules, witness ledger and continuation
identity required for physical-standing interpretability. The L-metric theorem therefore licenses
the metric as interior articulation. If it were moved earlier to authorize that target, the AMetric
normal form would classify the move as selection, scope transport, boundary operation, boundary
mutation or inertness. If a later Einstein or Standard—Model success were used to repair the
earlier standing, the no-backflow theorem would classify it as carrier substitution or post-selection
repair. The fixation-local theorem retains the stated global boundaries. O

2.3 Standing-preserving finite transport and infinitesimalization

Fix a licensed local spacetime history of the target. The finite-rank carriers used in its action
and constraint system are

Etan - TM?
Egon = (TM)®" @ (T*M)®?,

9
Eaq = ad Psn, Eg = Psum %, C2, ©)

By, = S5(9) ® (Psm Xy Vo) @ [A*T* M2, E, =M x R.

)
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Here (7, s) ranges only over the finite tensor types occurring in the fixed action and response ledger,
while (¥, r) ranges over the five declared left-handed species and three generation labels of (2).
The principal bundle, spin structure and half-density factor are the ones fixed in Definition 1.1;
no new carrier is introduced.

Let ContléiC contain the sufficiently regular oriented path segments ¢ : p ~» ¢ lying in one
licensed local history and one fixed source, target, boundary and continuation record. Restriction
to a subsegment is again admitted. Reversal is admitted when it remains in the same record, and
two segments compose when their endpoint records agree. A lawful local diffeomorphism, gauge
change or spin-frame change acts on both the path and the corresponding carrier presentation.

On every carrier in (9), let A” be the connection already declared by the classical target:
Levi—Civita on T'M, the induced connection on tensor bundles, the internal gauge connection on
E,q and Ep, the induced Levi-Civita spin/half-density connection plus the represented gauge
connection on Fy ,, and the ordinary scalar connection on Ey. For u € Eq), define PFPu by the
unique solution of

Ut) + Ay (e)Ut) =0,  U©0)=u,  PPu=U(1). (10)

The resulting finite transport obeys

Pc%nstp = 1g,, P£1 = (PCE)_17 (11)
Pc]ﬁa,d] = Pc]ﬁb,d}Pc]ﬁa,b] (a<b<d), (12)
[P(f ver) = [PCE chf ] for every admitted composite. (13)

The brackets in the last line are equality in the declared standing-descent comparison; in a fixed
local presentation the two maps are literally equal. If a is a lawful redescription and pg(a;) its
carrier action, then

Pye = pelag) X pe(ap) ™. (14)
Moreover every PF preserves the fixed finite linear carrier graph:
PEFo=0,  PF(u+v)=PFu+PFv, PF(Ow)=IPFu. (15)
For the fixed tensor grammar the same transport also obeys
PEOF — pP o pl pE = (PFy™*  P.(contrT) = contr(P.T). (16)

Because the coefficient in (10) at an initial point is Ag (¢(0)), its infinitesimal path-germ de-
pendence uses only (p, ¢(0)); restriction and smooth dependence are inherited from the same
ODE.

The scalar first-jet anchor is fixed by
Jo(X, f) = X[/]. (17)

For an admitted path germ with ¢(0) = p and ¢(0) = X,,, the canonical infinitesimalization is

(V5= G (Plog) ™' stett) (18)

Theorem 2.3 (Target-relative standing-preserving transport). On every licensed local CSP-
C history, (10) gives a smooth finite linear transport realization on each carrier in (9). It
satisfies identity, restriction, reversal, weak composition, lawful-redescription equivariance and
carrier-operation preservation. Its canonical infinitesimalization is a connection with

VE =d+ AP, ove(€) =@ 1, VE(fs) = X[f]s + fVEs. (19)
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Here AE is the local-frame connection one-form representing the already declared A, not a
second connection datum. Tensor transport infinitesimalizes to

Vx(s®t)=(Vxs)®@t+s® Vxt, X[a(s)] = (Vxa)(s) + a(Vxs), (20)

and commutes with every declared contraction. On tangent and tensor carriers it preserves metric
comparison and is the Levi—Civita connection and its tensor extensions in the minimal first-order
natural metric branch. On represented matter it is instead typed by

Dyl = 8+ pr(Ay),
_Dgl’r = aﬂ + pspin(wLC,,u(e)) + P (AM)’ (21)

with the analogous adjoint formula on E,q. Only the Levi-Civita spin/tensor term factors through
the metric; the internal gauge term is a separately declared field coordinate.

Proof. Smooth finite-dimensional linear ODE theory applied fiberwise to (10) gives existence,
uniqueness and smooth dependence. Uniqueness under constant paths, restriction, reversal
and concatenation proves (11)— (13). Transformation of the connection coefficients and the
simultaneous transformation of the initial carrier value give (14). Linearity of the ODE gives
(15). The tensor product of two parallel solutions, the inverse-dual solution and every contracted
solution satisfy the corresponding induced ODE with the same initial value; uniqueness proves
(16). Differentiating that identity gives (20).

Thus the hypotheses of the kernel-to-covariant-differentiation theorem are fulfilled on the named
finite-rank carriers: admitted local continuation, finite linear carrier preservation, the four finite
transport identities, first-jet smoothness, lawful-redescription equivariance and the anchor (17).
Its canonical infinitesimalization theorem gives (19) and excludes a nonconnection same-scope
first-order realization [19, Thm. 19.1]. Levi—Civita parallel transport preserves g, so differentiation
gives Vg = 0; tensor compatibility follows from the preserved tensor operations. The metric-only
natural uniqueness theorem below identifies this branch with V. The associated-bundle ODE
gives (21); its internal term depends on A, so no factorization of the enriched matter connection
through the metric forgetful map has been asserted. O

2.4 The metric connection factors through the metric projection

Let For, forget every target coordinate except the Lorentzian metric. On the tangent and tensor
metric branch only, define
V¢ = VicoFor,. (22)

It is local, metric compatible and natural under the simultaneous lawful transport of the target
and its metric.

Theorem 2.4 (Exact connection authority). Among first-jet, metric-only natural connection
selectors, Vic is unique. Consequently (22) is the unique such selector after forgetting to the
metric coordinate. This theorem does not claim uniqueness among connections permitted to
depend on the clock, gauge fields, Higgs, orientation or other enriched source data.

Proof. If V is another metric-only first-jet natural selector, then K =V — V¢ is a tensor. In
normal coordinates at a point the metric first jet vanishes, so naturality makes the lowered
components of K invariant under the full orthogonal stabilizer of the metric jet. The central
inversion sends an odd-rank covariant tensor to its negative and fixes the metric jet, hence
K = —K = 0. Naturality then gives equality in every chart. This is the precise metric-selector
theorem of the covariant differentiation source [19]. Composing with For, proves the CSP-C
statement and also displays why no stronger enriched-target uniqueness has been assumed. [
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2.5 Minimal first response

Let E,,[g] be a nontrivial general source-response candidate in the SameScopeMetricl envelope:
it is a local, natural, symmetric rank-two tensor, linear in curvature, with no curvature derivatives
or products, no extra field, no hidden boundary datum and no representative dependence. At
one point, orthogonal equivariance and the curvature symmetries give the complete normal form

E;w = aR;w + bRguV + cguv- (23)
This is a classification on the whole response envelope, not a fit to the single occupied history.

Theorem 2.5 (Unique minimal Einstein response). Let the source be the closed total response
constructed in Section 3. The unique nontrivial minimal first-response equation in the fixed
four-dimensional Lorentzian envelope, up to the nonzero curvature normalization and the fixed
source and homogeneous coefficients, is

G + Mgy = KT, (24)

Proof. Theorem 2.1 supplies the gravity role, Theorem 2.2 supplies the faithful metric projection,
and Theorem 2.4 supplies its metric connection. SameScopeMetricl gives (23). Compatibility
with every closed source in this general response envelope requires the geometric divergence to
vanish identically. The contracted Bianchi identity gives

VFE,,, = (a/2 + b)V,R,

so b = —a/2. Nontrivial general response requires a # 0; dividing by a and naming the two
retained coefficients gives (24). The argument uses general metric responses, so an accidentally
constant scalar curvature on one solution cannot weaken the coefficient conclusion. This is the
internal first-response theorem, including its exact uniqueness scope [20]. O

The result neither derives x or A numerically nor excludes declared higher-curvature, torsionful,
nonlocal, effective or richer-scope gravity theories. It says that such additions are not hidden
alternatives inside the frozen minimal first-response target.

3 The common classical source is an attached response

The common datum used below is the total classical action and not a list of independently chosen
stress tensors. Let

SC[Q, <I>] = Sgrav[g] + Sclock[gaX] + Sgauge[gvA] + SH[Q,H] + Sf[g,e,w, \IJ,H]

denote the real action fixed by the target, with its gauge, spin, boundary and parameter data held
fixed. Here ® denotes the complete non-gravitational field tuple. This notation is bookkeeping:
a coupling or cross term occurs once in the displayed total action and is not assigned again to
either of its incident sectors.

Definition 3.1 (Total compact-test response). For a smooth target presentation z = (g, ®) and
every compactly supported smooth symmetric covariant tensor h, set

Wx(h) = % OSmatt[gsaes;wmAa H,\I/,X], Smatt := Sc — Sgrav-
5=
Here g9 = g, go = h, and (es, wy) is the target’s fixed symmetric coframe and induced torsion-free
spin-connection lift. The internal gauge frame and the components of A, H, ¥V, x are held fixed.
Changing the lift is not an unrecorded second metric protocol. The metric-incidence relation
MetResp,, is the graph of the same off-shell variation, evaluated for all such h; it is not restricted
to tangents to the set of solved metrics.

10
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The target action is local of finite differential order on the fixed clock slab. Tests are compactly
supported in its interior; the first and last Cauchy slices are retained as continuation-boundary
coordinates rather than treated as stress-surface terms. Consequently the first metric variation
is linear and continuous in the usual LF topology on T'.(S?T*M). It therefore satisfies the
attachment conditions of Module A rather than merely having the same value on a selected
family of histories [11].

Theorem 3.2 (Attachment and unique total source). At every smooth target presentation x, the
complete action protocol gives an attachment certificate

Graph(W;) = MetResp,, .

There is a unique symmetric tensor-density distribution

1
2
for every compact metric test h. In a smooth representative this is the total matter tensor

appearing in the metric Euler—Lagrange equation. Its support, reqularity, boundary and lawful-
redescription coordinates are those of the same complete action protocol.

T, € D'(S?°TM ®|A|)  such that Wy(h) = = (Ty, h)

Proof. The metric-incidence relation was defined from the independently fixed action protocol,
so graph equality is an identity of complete relations rather than an inferred fit to a tensor.
Differentiability gives additivity and homogeneity, locality and finite differential order give LF
continuity, and covariance transports the graph together with its test field. The distributional
representation theorem of Module A therefore gives existence and uniqueness. Since the action is
varied only once, all interaction, restoration and clock terms enter the same functional and no
marginal source can be spliced into the result. O

Definition 3.3 (Finite source registry). Choose the finite decomposition of Sy fixed by its
summand and boundary ledger and write its attached responses as Wy, a € I. Every term occurs
exactly once. For each internal exchange channel e € E, let B, € {—1,0,1} record its directed
incidence with sector a, and let j. be the corresponding current. External currents are denoted
J&t. Let &, be the complete Euler-Lagrange residuals and let K, be the differential operators
with which those residuals enter the sector Noether identities. The registry is complete off shell
when

Wm — Z Waa v,uTaMy - ZKab,l/(gb) + ng),(t + Z Baejelu Z Bae =0
a€cl b eckE a€cl

for every internal channel. Every residual column and every boundary term is retained in its

declared coordinate. The on-shell exchange registry is the restriction & = 0, not part of the

definition of the off-shell source inventory.

Theorem 3.4 (Closed summed Ward identity). On an actual solution of the complete coupled
field equations,
Te=>Y T, VL' =) Jo
a€el acl
In the closed CSP-C target the declared external sum vanishes, hence V, T/, = 0. This is
conservation of the total source; it does not assert separate conservation of interacting sector
marginals.

Proof. Covariance of the complete action gives the off-shell Noether identities with the displayed
Euler-Lagrange columns. Before any equation of motion is used, summing them cancels every
internal current because its incidence column has zero sum. Exact term coverage and nondu-
plication identify the tensor sum with the unique tensor of Theorem 3.2. On the joint solution
every &, vanishes. This leaves only the declared external sum, which is zero in closed scope. [

11
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Corollary 3.5 (Source reception by the classical gravity branch). Whenever the metric reqularity
and Cauchy data of the target occupy the declared Finstein/ADM envelope, T, is an admissible
source for that same classical development. The statement supplies source attachment and closure;
existence of the coupled development and satisfaction of its constraints are proved separately
rather than inferred from attachment.

4 An occupied coupled classical body

We now exhibit a solution of the common-source equations rather than infer existence from source
attachment. The construction begins with a regular Einstein—scalar datum, inserts genuinely
nonzero gauge and Higgs fields, and corrects the gravitational and scalar variables so that the
coupled constraints vanish. The corrected projection is not asserted to remain a solution of the
uncoupled Einstein—scalar constraints.

4.1 The regular scalar seed

Let
Y =H3T, Ric(hs) = —2hs,  R(h.) = —6,

be compact, connected and oriented. Fix € > 0, put

and set

Zs = <h*, —CE\/}T*h;l;X* =0,py+ = e\/h*> . (25)

K
The scalar has energy density €2/2 and vanishing spatial current. Thus
R(hy) + K2 — K.ij KY = —6 + 6¢2 = ke?,

and both Einstein—scalar constraints vanish. In particular the seed is nonvacuum even though
X+ = 0 on the distinguished slice.

Lemma 4.1 (No generalized Killing initial datum). The adjoint kernel of the Einstein—scalar
constraint linearization at z, is zero.

Proof. For a generalized Killing pair (N, X), the scalar configuration equation contains

DPx,*

Vh
Hence N = 0. The remaining metric equation says Lxh, = 0. If X is Killing, the integrated
Bochner identity on the closed hyperbolic manifold gives

JDX dy. = [ Rie(X, X) dyn. = =2 [ X dp..
> M >

The left-hand side is nonnegative and the right-hand side is nonpositive, so the equality forces
X = 0. This is the occupied no-KID argument of WDW-4A | not a genericity substitution [6]. [

The mixed-order constraint map at z, has a compatible smooth-tame right inverse R, of fixed
loss two on a neighborhood of the seed. It is obtained in WDW-4A from the balanced elliptic
operator D®, B, D®7; Lemma 4.1 removes its kernel, and the inverse is compatible on the entire
shifted Sobolev tower [6]. This compatible inverse is used below; no finite-dimensional annihilator
identity is invoked.

12
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4.2 A gauge—Higgs seed with no infinitesimal stabilizer

Write
SU@3). x SU(2), x U(1)y

Lg
and take the fixed trivial principal bundle on . For n = 2,3, choose a basis Xi,..., X,2_;

of su(n), pairwise disjoint coordinate balls, and supported one-forms by with by (z;) = 0 and
dby(zk) # 0. Set

Gsm =

al™ =3" Xby. (26)
k
At zy, the curvature of da(™, divided by 8, tends to a nonzero multiple of X},. Since the common
centralizer of a basis of su(n) is zero and injectivity is open, sufficiently small nonzero ¢ gives

Ds,ma=0 = a=0. (27)

Choose also a real one-form a¥ with da¥ # 0, a nonconstant real function f, and a nonzero
Higgs direction € C? for which the perturbation below is nonconstant. With Hy,. = (0,v/v/2)7,
define

As = (0a®),6a? 6aY),  Hs= Hyae + 6. (28)

For small 6 # 0, all three selected curvature components are nonzero and Hj is nowhere zero and
nonconstant. A covariantly constant internal parameter has vanishing semisimple components
by (27); its Abelian component is constant and is killed by its nonzero action on Hs. The joint
infinitesimal internal stabilizer is therefore zero.

Set the gauge electric momenta, Higgs momenta and body fermions to zero:
Es =0, Hps =gt s =0, s =0. (29)

All internal Gauss densities and all matter spatial-momentum densities then vanish. For every
corrected ADM momentum 7%, choose the symmetric coframe lift

Py =2r"ej;. (30)
Its Lorentz moment map is zero. The fermionic primary matrix remains invertible on the
nondegenerate coframe even at ¥ = 0.
4.3 Exact correction of the coupled constraints

Let ®gg be the Einstein—scalar constraint map and let Sgp denote the gauge-Higgs contribution
to its normal and raw spatial rows. Put X¢g =im R,,. On the shifted Sobolev tower define

F(u,d) = Prs(z +u) + Sau(z« +u; As, Hs), u € Xo. (31)
Since the Higgs potential vanishes at Hy,e, F(0,0) = 0, and
DyF(0,0) = DPrs(z:)|x,
is an isomorphism. Gauge and Higgs energy are quadratic at the vacuum:
1Scn(z; As, Hs)llg < Cq(1 + |1zllg+2)l|(As: Hs — Hyac)341-

The coefficients obey the same one-high-norm tame estimates as the inverse family. The parametric
Nash—Moser theorem therefore gives a unique smooth-tame curve us € Xg with

F(ug,8) =0, us = 0(6?) (32)

at every Sobolev level [6]. This is an exact equation, not a truncation in 0.

13
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Definition 4.2 (Occupied coupled body). For sufficiently small 0 < |0| < 1, let ws consist of
the corrected gravity—scalar datum z, + us, a nondegenerate coframe and symmetric momentum
(30), the gauge-Higgs seed (28), the momenta (29), and the fixed target, spin, source, attachment
and boundary coordinates.

Theorem 4.3 (Exact nonzero coupled classical occupation). The datum wg is an exact zero
of the primary fermion, Lorentz, internal Gauss, raw spatial and normal constraints. Its gauge
curvature is nonzero, its Higgs field is nonzero and nonconstant, and its joint internal infinitesimal
stabilizer is zero. It occupies the complete classical field and law target, although its fermion body
18 zero.

Proof. The curvature and stabilizer assertions follow from (26)—(28). Equation (29) kills the
Gauss and matter spatial densities; (30) kills the Lorentz moment map. The nondegenerate-
coframe second-class matrix supplies the primary fermion reduction. Finally (32) is exactly the
remaining coupled normal-and-spatial constraint equation. ]

Theorem 4.4 (Source-attached maximal development). The smooth datum ws has a nonempty
source-attached local Einstein—Yang—Mills—Higgs—scalar development. Its mazimal globally hyper-
bolic representative is unique up to initial-surface-fixing isometry and the proper Lorentz and
internal gauge redescriptions of the fived branch. The scalar inequalities

g '(dx,dx) <0,  n(x)>0

hold on a nonempty neighborhood of the distinguished slice, so Vy, = Vx/g Y (dx, dx) gives a
future-directed local clock with Vi (x) = 1.

Proof. In harmonic metric gauge and hyperbolic internal gauge, the even-body field equations
are quasilinear hyperbolic with smooth lower-order Higgs and scalar terms. The constraints
proved in Theorem 4.3 propagate by the common action’s Ward identities. Geometric uniqueness
gives the maximal globally hyperbolic development of WDW-4B [6]. The body fermion equation
is homogeneous and linear with Higgs-dependent Yukawa mixing, hence the zero initial section
remains zero. At § = 0 the clock inequalities are strict. Continuous dependence and us = O(5?)
preserve them after shrinking the development. Scalar covariance makes the clock and its
first-failure boundary descend under the proper local presentation quotient. O

No global clock, geodesic completeness, nontrivial bundle sector, boundary charge sector,
independent spin connection, torsion or numerical-parameter derivation is contained in these
conclusions.

5 The complete joint constraint geometry

The occupied body is meaningful only with the constraint system in which it is a zero. This
section fixes that system, including the fermionic second-class reduction, the interaction terms
and the full off-shell hypersurface-deformation formula. All integrations are on the closed X, so
no surface term is discarded.

5.1 Canonical carrier and the fermionic primary block

The even canonical variables are

(6i17Pi1)7 (Xapx)v (AuEl)v (HanH)7(HT7HHT)7
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where A = (A, W, B). The spin connection is always wrc(e); it is not an independent coordinate.
For every chiral species and generation, the half-density spinor is denoted V. Its symmetrized
kinetic term gives primary constraints

i = i
19:7@—5\1/*, =yt — V.
Their matrix on the nondegenerate-coframe branch is
{9a(2),98(y)} = —i6apds(z,y),
and hence is invertible. Imposing this block strongly gives the reduced bracket

{(Wa(z), W5 () p = —i0apds(a,y). (33)

The zero body used in Section 4 is a point in this reduced odd carrier; it does not remove the
carrier, its representation, or its coupling.

For ¢ > qo > 3/2 4 4, the common reduced domain is

ec HIT?, P e HIL x.H,Aec HT
py, 1y, E € HY, U e gt1/2, (34)

The smooth fields form a common invariant core. Every bracket below is calculated on this one
domain rather than assembled from incompatible completions [6].
5.2 Lorentz, internal, normal and spatial constraints

Let r index the three generations and let the sums below range over the declared Standard-Model
chiral representations. The internal Gauss densities are

gs = D;E5" + g3 Z ‘I’rqu
G = D;E + Zgg(HHT H — H'7 1)
+ 92 Z ipy (T

Gy = 0iEYy +igiYg(IgH — HM i) + g1 Y Yo ULV,. (35)
v r

Here pg(Ts) is the generator in the exact left-handed representation of (2); it is zero for a
species neutral under factor s. In particular the conjugate color representations of u{. and df.
are not replaced by fundamental right-handed generators. Together they are denoted G[a]. The
Lorentz moment map J[A] contains the coframe term 2P* (r€); and the fermionic spin current.
Its coframe-momentum linearization has the algebraic right inverse

. 1 .
(S@)\)Z[ =nrb + iejkr’“, g = 271{[[1]} +7r7rJ- (36)

The Yang-Mills and Higgs normal and raw spatial densities are

HYM = Fui-FY, HM=>"EJ . Fy,
1 SZ%}}/( 2\/E 4 J ; J
51T :
ni = —HHL L/ (D;H)T D H + V(H)), M =T DiH + (D;H) M. (37)

Vh
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On the reduced odd carrier,

] nd
’HT:—% \llioz Di\I/r-l-/HI,
vr
1 >
HY = -3 i D;W,, (38)
w,r

where 7—[{ is the Yukawa density of the one common action. Adding the gravitational and clock
densities gives

Mt =1 LW WM
VI — 9y X HIM L HE Y (39)

The momentum-source sign is fixed here once. With future unit normal n, signature (—+ ++),
and

Ji=— ,Lwnueiya
the canonical action
/ dt [@(q’) - / (NHP + NV 40T + aG) (40)
»
has
HP =Vhp, VP = V. (41)

Indeed the scalar contribution is pyD;x, fixing the sign. Equation (41) agrees with WDW-1
and with the direct lapse—shift variation in BCRS-3 [3, 2]. It normalizes a single inconsistent
plus sign in the prose of WDW-4B; none of that paper’s displayed canonical densities, nor its
zero-momentum occupant, changes.

The raw generator acts by covariant spatial transport. The ordinary spatial Lie derivative is
generated by

D[] = V™[] = Gle Al — T [ewrcl- (42)
This is a change of constraint basis, not permission to erase the two moment maps off shell.

5.3 The off-shell joint algebra

For lapses N, M, put 4 B
si = WI(NO;M — Mo;N). (43)

Gauge electric energy paired with curvature gives
{(Hym[N], Hym[M]}p = /EsiEj . Fy.
Higgs momentum paired with its covariant gradient gives
{Hu[N], Hu[M]}p = /Esi(HHDiH~|— (D;H) 1),
and the reduced fermion bracket gives its raw spatial density. Curvature commutators in the
fermion block cancel against the gauge—fermion and coframe—fermion cross variations. The Higgs

potential and Yukawa terms are ultralocal in canonical coordinates; their NM terms vanish
under antisymmetrization. Together with the gravity and clock computations, this proves

| {HIN], H[M]}p = V™ [s] = Ds| + G1,A] + T [1swrc]. | (44)
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The remaining exact rows are

{DI€], Dnl}p = DI[§, nll, {D[¢], HIN]}p H[ﬁgN]
{Glal, g[B]}p = G[la, 8], {TL Tltp = T, wl,
{D[¢],Gla]}p = G[Leal, {D¢], TIA ]}D = J[LeA],

{G,T}p =0, {6, H}p=1{J,H}p =0. (45)

Theorem 5.1 (Exact complete classical constraint algebra). On the common domain (34),
the primary-reduced Lorentz, internal Gauss, improved spatial and normal constraints form the
first-class Dirac-bracket algebra (44)—(45). The structure function is the inverse metric. The
expression {H[N], H[M]} = D[s] is valid only on the joint Gauss—Lorentz zero locus.

Proof. Equations (37) and (33) give the sector calculations just displayed. Each remaining
bracket is the action of its moment map on the complete variable tuple. The total normal density
is internal- and Lorentz-invariant because every current, conjugate representation and Yukawa
contraction is present. All calculations use one Dirac bracket, so their Jacobi identities are
inherited rather than postulated. Compactness removes surface remainders. This is the W4B.7
calculation with its raw terms retained [6]. O

5.4 Full split regularity

Let ®¢ collect the normal/raw-spatial, internal Gauss and Lorentz constraints. At wg, use as
columns the regular gravity—scalar correction, the gauge/Higgs momentum directions, and the
vertical coframe-momentum direction. Its derivative is

As Bs 0
D®c(ws)=| 0 K; 0 |. (46)
0 0 Jg

The top component of By is zero at £ = IIy = 0, while its spatial component is

Bs(E,Ilg); =Y EJ - Fyj + g D;Hs + (D;Hs) Ty (47)

It is generally nonzero. If Ry, Q(;G and S, are the respective right inverses, direct multiplication
gives
Rs —RsBsQ§ 0
A A
Qs =0 Q5 0|, D®c(ws)Qy =1. (48)
0 0 Ses
The mixed product is part of the inverse; deleting it would invalidate the momentum row.
For nearby w, put
A
Ew = (D®c(w) — DB (ws))Qy -

After shrinking until ||Ey|q, < 1/2, define

QF = Q51+ &) (49)

Sobolev multiplication and the compatible inverse families give

QG Fllg < Ca(llFllg + (1 + [lwllg+2)l1£llao)

with the analogous one-high-norm estimates for all parameter derivatives.
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Theorem 5.2 (Occupied split joint constraint locus). Near every ws, the complete even constraint-
zero locus is a nonempty split smooth-tame submanifold. Its joint generalized-KID adjoint kernel
is zero, and its constraint right inverse (49) is compatible across Sobolev levels with fized coefficient
loss two.

Proof. Equation (48) proves surjectivity at the occupant without dropping Bs. Equation (49)
proves it in a neighborhood. The tame submersion theorem gives the split zero locus. At the
occupant the adjoint equations are triangular: the WDW-4A no-KID block kills lapse and shift,
the positive Gauss energy kills the internal parameter, and the algebraic Lorentz split kills the
Lorentz parameter. Equivalently, surjectivity gives zero adjoint kernel. The estimates following
(49) give the asserted compatibility [6]. O

6 Regular reduction and finite refoliation

The bracket calculation of Theorem 5.1 is infinitesimal. It does not by itself identify the complete
characteristic distribution, integrate normal deformations, or prove that two finite changes of
Cauchy surface represent one lawful redescription. Those conclusions require the split regularity
of Theorem 5.2, a licensed development, and a direct comparison between Cauchy evaluation
and the constraint anchor.

6.1 The full characteristic distribution
Let Pg° be the smooth body of the reduced canonical phase space and
Cot ={w e P¥ : ®c(w) =0}
the regular joint constraint locus near wgs. Write
Ay = D®c(w), TwCr® = ker Ay,
and retain the right inverse Q¥ of (49). A descriptor is
e= (& N,a,\),
with shift, lapse, internal-gauge and Lorentz components, and
Cu(e) = D] + HIN] + Gla] + T[N (50)

Let
By (e) = Xc(e)(w).

On the common cotangent-density image of the weak canonical form,
Qu(By(e),v) = —(Ayv,e). (51)
It follows immediately that im B,, C ker(Q\Twcheg).
Lemma 6.1 (One-multiplier factorization). If
u € ker(Q|TwCrcgg),
then there is one distributional descriptor £ on the complete constraint target such that
O u=Al L. (52)

It is obtained without a weak double-annihilator argument.
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Proof. Put g = QEUU It vanishes on ker A,,. Define
() =BQLH)-
For every smooth tangent v, the split identity
v=(v—QSAuw)+ Q%A
has its first term in ker A,,. Hence
Bv) = B(Qg Awv) = ((Awv),

which is (52). The construction uses a single functional on the mixed constraint target; it does
not choose unrelated Riesz representatives at successive Sobolev levels. ]

Lemma 6.2 (Regularity of the complete multiplier). The distributional descriptor £ in Lemma 6.1
is smooth.

Proof. At the occupied point, the formal adjoint of (46) is triangular. Its first equation is the
WDW-4A balanced overdetermined-elliptic lapse—shift equation; smooth right-hand side and
distributional elliptic regularity make the lapse and shift smooth. The Lorentz equation has the
algebraic splitting (36). After the lapse—shift multiplier is known, the middle equation has the
form

Kfoa=r—Bf(N,¢),

with smooth right-hand side. Its energy is
1D ;|2 + llpr () Hs| 72,

and the zero-centralizer construction makes its kernel zero. Elliptic regularity makes a smooth.
The same conclusion persists on the shrunk neighborhood because ¢ = (Qg )8 = Twf, and the
explicit smooth-transpose Neumann family (60) below preserves smooth sections with the stated
shifted-scale estimates. This is precisely the mixed-order regularity supplied by the source right
inverses; no finite-dimensional coisotropic normal form is substituted for it [5, 6]. O]

Theorem 6.3 (Complete characteristic equality). At every point of the occupied full-regular
chart,

ker(Q|Tch?g) —=imB. (53)

The image contains the proper lapse, shift, internal-gauge and Lorentz constraint directions.

Proof. The forward inclusion was proved after (51). For the reverse inclusion, combine Lemmas 6.1
and 6.2. If e = —¢, then
Qu=Alell = VX,

Weak nondegeneracy of {2 gives u = X¢(,). This proves the equality on the ordinary even body.
It is also complete in the graded tangent space: at ¥ = 0, the reduced odd two-form determined
by {¥, ¥}y = —if is algebraically nondegenerate. Hence an odd tangent vector that pairs to
zero with every odd variation is zero, so the odd sector contributes no additional characteristic
direction. O
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6.2 Cauchy evaluation and source naturality

Let s be the source-attached maximal globally hyperbolic development of Theorem 4.4. For a
cooriented spacelike Cauchy embedding i : ¥ < M., , define Ev;(v5) by pulling back the coframe,
scalar, gauge, Higgs and fermion fields, forming their normal momenta, using K = %Enh, and
applying the gravitational Legendre map. The source, attachment, target, spin, boundary and
complete relational records remain coordinates of this evaluated object.

The Gauss—Codazzi projections and the normal/tangential matter-source projections give
®c(Evivs) =0, (M) = (Vhop, —Vhji). (54)
This is where the sign normalization (41) is load bearing.
Proposition 6.4 (Differentiated evaluation). If an embedding path has physical velocity
i= £+ Nn
and its presentation is simultaneously varied by internal and Lorentz parameters (a, \), then

dEvi(ix& + Nn, o, \) = Xoge v,an) (EVivs). (55)

Proof. Differentiating the induced metric gives

f'LZ'j = [,ghij + QNKij;
the Legendre map converts this and the Ricci evolution equation into the two gravitational
Hamilton equations. Pullback of every matter field and its normal derivative gives its covariant
Hamilton equation. In particular, the scalar row is

X:£§X+pr/\/ﬁ,

and the gauge, Higgs and fermion rows include their actual internal and spin connections. The
internal and Lorentz vertical variations are exactly the actions of their moment maps. The
equations are those varied from the one action of Section 3; therefore all source forces and Yukawa
exchanges occur once. This proves every canonical component of (55) [3, 5, 6]. O

Let Src send an evaluated object to its complete structured source history, not merely to the
instantaneous tensor 7),,,. For every admissible embedding and presentation,

Srco Ev; = Src(vs). (56)

For a proper comparison a : ig — 41 within the same development, the source/Cauchy square

(’75715.0) L> (7577;1)
1 Bvy, 1Bv, Src(wg) = Sre(wy) = Sre(7ys) (57)
E
commutes. The equality is in the structured source quotient. It does not say the pulled-back
tensor components on two leaves are numerically equal, and it does not identify different source

histories.

Theorem 6.5 (Source-faithful reconstruction on the occupied branch). On the occupied regular
chart, Cauchy evaluation and the WDW-1 reconstruction are inverse up to initial-surface-fixing
isometry and the declared proper presentation arrows. They preserve the complete total source,
attachment, Ward/exchange witness, target and boundary coordinates.

Proof. Theorem 4.4 supplies a licensed development. The WDW-1 Legendre and ten-component
reconstruction theorem identifies the canonical and covariant equations once the actual matter
action and its source projections are supplied [3]. Those hypotheses hold by Theorems 3.2, 3.4
and 4.3. Geometric uniqueness gives the inverse up to the displayed arrows, while (57) proves
source naturality. No stress-tensor-only reconstruction is used. O

20



Classical Standard Model-gravity closure CSpP-C

6.3 Direct finite integration

Fix a contractible regular presentation neighborhood U in the product of a Cauchy-embedding
chart with local internal and Lorentz presentation charts. It is chosen so that evaluation lands in
the full-regular chart, the source and boundary records are fixed, the local development exists,
and there is no infinitesimal stabilizer. Let I = im B be the characteristic distribution.

The internal and Lorentz factors are integrated directly, not through an infinite-dimensional
Lie theorem. A smooth descriptor curve (ay, \;) determines, at each point of 3, ordinary finite-
dimensional Lie-group ODEs ¢:g; = o, and étﬁ; L — )\;. Smooth parameter dependence gives
smooth gauge and spin-frame curves on the chosen local chart. Their semidirect interaction with
the embedding curve is the pullback action encoded by the mixed brackets of Theorem 5.1; thus
these curves form the actual local presentation action groupoid.

The forward map on guarded paths is defined directly:
EvP I @U) — TH(CEEK), [ies g, o] — [Eiy (9o, o) 5], (58)

Proposition 6.4 makes its image characteristic. Evaluation commutes with constant paths, reversal,
concatenation and guarded homotopy, so (58) is a functor without an infinite-dimensional Lie-II
assumption.

To construct the local inverse, work on WDW-3’s shifted embedding/canonical tower, apply
the one-multiplier construction to a smooth characteristic vector u. The required regularizer
is obtained from the already proved triangular inverse, without introducing a new full mixed
normal operator. Under the fixed density, bundle-musical and Legendre identifications, write Jg
and Jg for the gravity—scalar and internal component identifications. The smooth transpose at
wg is

ng Rgsmng
sm /,sm
Ts | be | = (QaG),’ (be — BsRy™"bgy) | - (59)
bJ Sé(;bj

The three displayed factors are concrete. If G#X is the WDW-4A balanced gravity-scalar Green
operator and BYX its fixed row balancer, then

Rgsm = ggXA5B§,§J9x-
Likewise, self-adjointness of the positive internal normal operator gives
(@)™ = (KsK}) ™ Ks)a,
and S;; is algebraic. Hence the second row of (59) is exactly the mixed solve
a = (K;KP) ' Ks(bg — BE(N,€)),  (N,€) = R;™bgy-

Thus the mixed adjoint term is retained before the internal elliptic Green block is applied.

For the nearby inverse Qg = Q?(l+5w)_1, define its smooth transpose by the actual Neumann
family
Tw=(1+E&)7) ™. (60)

Each term of the low-norm Neumann series and its formal transpose preserves smooth sections;
the WDW-4B tame estimates for &, together with the two elliptic Green estimates and the
algebraic Lorentz estimate above, make T, level compatible. It is therefore an explicit smooth
representative of (Qg ), not a Sobolev-dependent Hilbert transpose. For u € IC,,, set

ew(u) = —To(,u). (61)
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The WDW-3 embedding calculation gives loss three for (N, &). The mixed block B} is order
zero, the internal Green factor has order minus one, and S/ is algebraic. Parametric elliptic
estimates and (60) therefore give

lew(@lz,r < Co (lullpyes + 1+ ollgss) ) - (62)

For m > 1, differentiation of (1+ &,) 1 (14 &,) = 1, followed by the same block estimates, gives
the explicit one-high-norm bound

HD’ZLew(u) [wb R wm} HZqu
m

lullp, s TT (L + lltallgg+s)

a=1

< Cq,m

m
+ (U lwllgrs)ullpyyes Y lallgrs [T+ llinllars) |- (63)
a=1 b#a

The formula is a single compatible smooth-tame inverse family on the shifted scale, not the
untyped transpose of a right inverse. Equations (53) and (55) give
dEvoR = 1y, RodEv = 1qy,

where R evaluates the presentation velocity encoded by ey, (u).

It remains to complement the characteristic image. Fix wg = Ev;,(7s) and extend (61) from
Kuw, to every v € T,,,Civ® by the same regularizing formula

X (1) = —Tay (U 0).
Define
Picwov = Buy (€5g (). (64)

Every factor in (59)- (60) is smooth tame on the shifted tower. If v € Iy, descriptor uniqueness
and (61) give Px ,v = v. Its range is contained in Ky, hence P,%wo = Pxcw, and

Twocgg = Kuwo @ ker P

is a proved tame splitting. After shrinking, the restriction Py |k, is invertible by a smooth-tame
Neumann series. In a split constraint-surface chart x, set

F =PFPcuw,okoEv.
The derivative has the smooth-tame inverse
_ 1
(dF:)~" = Rio (Peuwlk,) -

Equations (62) and (63), together with the standard pullback and normal-formation estimates,
meet the hypotheses of the Nash—Moser inverse theorem. After shrinking, F is a smooth-tame
local diffeomorphism, and the remaining split-chart coordinate of EvoF~! is a graph tangent to
Kw. Evaluation therefore identifies & with a contractible characteristic plaque. Both guarded
local path groupoids are pair groupoids.

Theorem 6.6 (Finite source-faithful refoliation). On the occupied reqular branch, the proper
history-presentation groupoid locally integrates the complete characteristic distribution. Two
guarded finite deformation paths with the same endpoints determine the same local canonical
arrow. That arrow preserves the source history, attachment, reconstruction class, complete field
incidence, Dirac-observable profile, relational-record profile and zero-charge boundary coordinate.
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Proof. The local evaluation diffeomorphism identifies the presentation orbit with the characteristic
plaque. Contractibility makes each path groupoid a pair groupoid, so each ordered endpoint pair
has a unique local arrow. Functoriality of (58) identifies those arrows. Equation (57) gives source
and reconstruction preservation; Dirac observables are constant on the characteristic distribution.
A relational observable can vary with the clock value, but the complete correlation profile belongs
to the one fixed history and is preserved. The remaining coordinates are arrow guards. This
extends the WDW-3 construction by the full WDW-4B right inverse and presentation directions;
the scalar-only deformation result does not suffice [5, 6]. O

6.4 Local quotient and global residuals

The local orbit projection of the characteristic pair groupoid gives a smooth-tame transversal
quotient. Together with the proper spatial, internal and Lorentz descent, it is nonempty because
it contains the class of ws. This local result does not create a global smooth superspace.

Definition 6.7 (Residual classifier). An attempted finite comparison outside the preceding local
chart is assigned to the first applicable class:

1. proper guarded homotopy within one regular chart;
KID or other stabilizer/isotropy;

mapping-class or other large transformation;
nonzero boundary charge, flux or central extension;
changed source, attachment or Ward witness;
changed relational profile or clock-use record;

changed bundle, spin structure, topology, orientation, branch or theorem target;

P N o e W

failure of development, common domain, admissibility or regularity.

Corollary 6.8 (Exact quotient scope). Only the first class in Definition 6.7 is quotient-trivial
by Theorem 6.6. Every other class is retained as isotropy, a physical boundary or global charge, a
changed source/record, a changed target, or a failure object.

Proof. Compare target and existence first, then source and relational coordinates, then boundary
and global transformation class, and finally stabilizer and local regular homotopy. If the first seven
differences are absent, both routes lie in the local pair groupoid and class 1 applies. Conversely,
the definition of a proper local arrow excludes classes 2—-8. This is the WDW-3 residual decision
order specialized to the coupled target [5]. O

Thus the classical result is local where the functional analysis is local and global only in
its residual accounting. It proves refoliation coherence inside one source-attached maximal
development, not equivalence of arbitrary maximal developments, charged-boundary evolutions
or different Standard-Model targets.

7 Upstream continuation and corrected-body comparison

Continuation is fixed before its metric or canonical realization. We begin with an independently
inhabited, complete, non-Hilbert RPI lane

CO = (X(—)i_aN(]vﬁan()vUOaSOaFOaEéaTO’%)-
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Here qo : (70 — Uy is a quotient submersion onto a regular C'' Banach chart, Sy is its embedded
standing locus, and Fy N Sy = & is its registered failure locus. The complete RPI signature is

EI = (Elom ZtmnSa Eﬁelda Eparta Egaugm Erespa Evacv chocka E1rec> Ev:ornpa Efaila z:exch)-
Equivalently it carries the full realized-interior tuple
(NonVacRec, B, LCD, Cmp, BoundTrans, ®,1I, G, M, Q, T, Cau)o,

together with record, failure, boundary and exchange refinements. The clock 79 : Uy — Jo
has its realized carrier, readout, orientation, retained-record, response, boundary, failure and
reuse certificate. Finally Vo € I''(TUp) satisfies all of Module C Definition 6.1: it is locally
Lipschitz, dmo(Vp) = 1, is tangent to Sy, is forward fail-closed, is specified on the full RPI
chart, carries registered profile-closure and exact-fibre certificates, retains explicit exchange data,
and is nonzero at a certified standing point [13]. No metric, ADM, Hilbert, Hamiltonian or
solved-history coordinate is used in this lane.

Definition 7.1 (Upstream Moore continuation). Let o be the local flow of V5. A morphism
of Cont( is a standing-bearing clock-forward Moore segment (u,T"), T > 0, modulo lawful RPI
presentation equivalence. Composition is endpoint-compatible concatenation and the identity
has duration zero.

Theorem 7.2 (Formation and deletion). Conty’ is a nonempty category with a nonidentity
positive-duration morphism. Deleting all metric, ADM, Hilbert, Hamiltonian, solved-history,
downstream-record and compatibility projection maps leaves its objects, morphisms, stand-
ing/failure data, identities and composition unchanged.

Proof. Picard—Lindel6f on the admitted chart gives the unique local flow and its cocycle law.
Clock normalization gives 7o(aYu) = 79(u) + t, hence Moore concatenation is associative and a
sufficiently short segment through a point with Vg # 0 is nonidentity. Standing tangency and
the failure certificate give preservation and no repair. The deleted maps occur in none of the
displayed data, so this is a literal deletion theorem, not a claim that hidden projection variables

remain available. O

Definition 7.3 (Inert same-source extension). Let s& := p® be the exact CSP-S structural/law
source signature fixed in Section 1. Form

X=X x{s&}, Uc=Uyx{st}, Sc=50x{st}, Fo=F x{sa},

with (z,sg) ~c (y, s¢) exactly when x ~¢ y, quotient map gc = qo X id, clock 7¢ = 79 0 prg, and
seed
Vo = (W, 0).

The singleton is an inert source-ancestry/law coordinate. It neither replaces ¥,q5, nor asserts a
new dynamical coupling on the upstream lane.

Proposition 7.4 (Complete product restriction). The data of Definition 7.3 form an indepen-
dently inhabited complete non-Hilbert RPI lane, and

Cont ¥ = Conty® x{s¢}.
Every clause of Module C Definitions 4.1 and 6.1 is preserved.

Proof. Product with a singleton preserves the quotient relation, quotient submersion, regular
Banach chart, embedded standing locus and disjoint failure locus. All twelve RPI role coordinates
remain those of X{; the new coordinate merely records ancestry. Moreover

dre(Vo) = dro(Vp) = 1,
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and tangency, local Lipschitz regularity, fail-closure, profile closure, exact-fibre preservation,

explicit exchange data and nonvanishing are inherited componentwise. The flow is af (u, s&) =

(adu, s&), which proves the category isomorphism and deletion property without a Hilbert or ray

import. O

Only now receive the law coordinate as a classical source. By Theorem 1.2, the target-relative
section of polynomial restriction is

Rece(sg) = S&, Poly(S¢&) = sg.

This is not a global injectivity claim for Poly.

Let ys5(7) be the actual corrected coupled development supplied by the body, constraint and
refoliation theorems, with its complete metric, coframe, gauge, total Module A source, boundary
and Cauchy profile. Let Js = Jy N dom(ys), restricted to the nonempty component containing
the initial clock value, and let )V be its complete comparison space. The independently defined
reduced coupled evolution vector field on V¢ is denoted F¢.

Definition 7.5 (Corrected-body continuation certificate). Set
ugtand| ;o= {(u, s&) € Sc : o(u) € Js}.
On this standing restriction, define the downstream comparison

Pc(u, sg) := ys(to(u)).

The certificate consists of this map, its fixed gauge/boundary/Cauchy data, local uniqueness,
and the two commutative identities

Ancee(Po(u, sg)) = Reca(sg) = Sg, dPc(Vo) = Fe o Pe.

Theorem 7.6 (The corrected body occupies the comparison certificate). The downstream map
of Definition 7.5 is defined on a nonempty neighborhood of the initial standing point, sends that
point to the corrected datum ws, and satisfies both displayed identities.

Proof. Target—source compatibility and Theorem 3.2 identify the complete source ancestry of ys
with the received action S&, proving the first identity. Since dry(Vp) = 1, the chain rule and the
actual reduced equations give

d
dPc(Vo) = )

For a standing point uy € Uy at the initial clock value, the initial-value theorem gives Pc(uo, s¢:) =
wg and local uniqueness. These are downstream facts proved after the product continuation has
been formed; they do not define or alter V. O

(7’) = Jrc(y(;(T)) = fc o) Pc.

Theorem 7.7 (Corrected-body intertwining). FEwvery sufficiently short upstream segment f
beginning at the certified initial point satisfies

Pc o f ~aw Be(f) o Po,

where Bg is the unique local development of the same coupled source system. The initial
metric/source datum is wg, not the old uncoupled scalar seed.

Proof. The differential identity makes the projected upstream curve and the independently
defined coupled development solutions of the same reduced equations. The source-ancestry
identity and fixed target data give the same initial, gauge, boundary and source coordinates.
Local uniqueness yields the lawful equivalence. ]
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Corollary 7.8 (Exact four-profile projection status). On the standing Moore subcategory define
Prefc(u, s¢) := (10(u), Xrec(u)), Ance(u, sg) := Rece(sg) = Sé.

Then: (i) the metric/source projection Pc is positive and preserves identities, composition,
standing, orientation and source ancestry; (ii) the native-prefic record projection is positive and
advances by Moore duration; (iii) the compatibility /source-ancestry projection is positive, constant
and ezactly closed; and (iv) the Hilbert/ray quantum projection is not-activated, not positive
and not certified empty. A downstream failure projection is likewise not activated: failure and
no-repair remain exact upstream coordinates, and failed objects are outside the domain of Po. A
nonzero exchange requires a separately declared exchange-extended process and is not presentation
equivalence.

Proof. Theorems 7.6 and 7.7 prove (i). Clock normalization and Moore concatenation prove (ii),
while the ancestry square proves (iii). The lane contains no Hilbert or ray coordinate and the
standing-domain comparison assigns no image to a failed object, giving the two not-activated
statuses in (iv). O

Remark 7.9 (Direction of authority). The independently inhabited RPI lane authorizes continua-
tion. The inert singleton records which law is later received but adds no upstream dynamics.
The corrected development authorizes only the downstream comparison and cannot repair a
failed upstream prefix.

8 Finite-algebra classical fermions and exact coupled response

The occupied body of Section 4 has nonzero gauge and Higgs fields but invariant zero fermions.
That is already a solution of the full classical action; it is not, however, the strongest classical
occupation available. This section constructs nonzero anticommuting classical spinor fields
over that body. The coefficient algebra is finite, so the proof reduces to finitely many ordinary
constraint and hyperbolic Cauchy problems. No infinite Grassmann completion, supermanifold
maximality, Hilbert state or quantization is involved.

8.1 The real finite coefficient algebra
For N > 1, let

An = Ac(6y,...,0n), m=(0y,...,0N), mVH =0, (65)
Give Ay the conjugate-linear, order-reversing involution

0% = 04, (ab)* =b*a™. (66)
For I = {iy <--- <y} put

er = iF=1/29, ... 9 (67)

ik
Reversal contributes (—1)k(k_1)/ 2 and conjugation of the phase contributes the same sign, so

€7 = €1. These elements form a real basis of the self-adjoint part. Write
Ey = ((AN)(_))saa body : Ay — C

for the even real form and the distinguished augmentation.

Bosonic fields take values in EFn. An odd Weyl half-density is expanded in odd e; with
ordinary complex spinor coefficients; its dagger is fixed by (66), the spinor adjoint and reversal of
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coeflicient order. It is not a second independent field. The lapse, shift, coframe, gauge potential,
Higgs real section and canonical momenta obey their usual reality conditions coefficientwise. In
the half-density chart of Section 5, the fermionic primary matrix remains exactly —id; no odd
implicit-function theorem is required.

Lemma 8.1 (Finite Taylor-Neumann calculus). Let F' be a smooth local field operator of finite
differential order near a body field ug, and let

UAy = Ug T+ Z Eruy.
142

Then
[EI]F(UAN) = DF(UO)UI + R[({UJ 0 < ‘J’ < |I|}), (68)

where Ry is a finite differential polynomial in lower-degree coefficients. Inverse metrics, coframes,
volume factors and every other smooth inverse-body operation have unique finite nilpotent exten-
stons.

Proof. Taylor expansion in m terminates because m¥*! = 0. Any term containing u; and another

positive-degree coefficient has degree greater than |I|, so the only degree-|I| occurrence of uy
is the displayed linearization. Coefficient independence proves uniqueness. If a = ag + n with
invertible body ag and nilpotent n, then

N
a—l — aal Z(_aaln)r’

r=0
which proves the inverse statement; the remaining smooth operations follow by the same finite
Taylor calculation. O
8.2 Exact constrained initial data

Let ® 4, be the Apy-extension of the primary-reduced constraint map with rows

(Hi,Vi*™,G3,G2, Gy, Jr17)-

The fermionic second-class pair has already been imposed strongly and multiplier momenta are
identically zero. Let Q5C be the real full right inverse at the corrected body ws from (48); in
particular it includes the mixed column —R(;B(;Qg. It acts on the real constraint spaces and
commutes with the involution.

Theorem 8.2 (Finite exact initial-constraint lift). Fiz arbitrary smooth reduced odd Cauchy
coefficients and, at every positive even exterior degree, arbitrary smooth real kernel coordinates
kr € ker D®c(ws). There is a unique constrained coefficient tuple relative to these choices and
the splitting Q(;C, given recursively by

21 =k — QS'ry, rr = ler]®ay (ws + terms of degree < |I). (69)
It defines an exact An-valued initial datum with body ws and
Dy (wsay)=0. (70)

All Lorentz spin terms and the fermion-dependent canonical coframe-momentum shift are included
in the residual and in the full Lorentz row.
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Proof. The constraints are even. At an odd exterior degree there is therefore no constraint
coefficient, and the reduced odd Cauchy coefficient is free. At an even degree, Lemma 8.1 gives

[E[]‘IZ'AN = D<I)0(’w5)21 +ry,

where r; depends only on already fixed lower degrees. Substitution of (69) and D®¢(w;)Q§ = 1
gives zero. Conversely, k; = z [—I—Q(;Cr 1 lies in the kernel, proving the claimed split parametrization.

The recursion is finite. At each step the compatible loss-two right inverse of Section 5 acts
on smooth coefficients on the whole shifted Sobolev tower. Its reality and the star-adapted
basis preserve the real section. Because the canonical variables are those after the fermionic
coframe-momentum shift, the Lorentz equation contains the actual spin bilinear and is solved by
the same full row rather than by reusing the zero-fermion symmetric lift. O

The kernel coordinates in this theorem are physical initial-data freedom; changing the non-
canonical splitting reparametrizes them. It does not make all nilpotent lifts of the body gauge
equivalent or unique.

8.3 The body principal systems
Choose regular clock values 7_ < 74 so that

My={xe My : 7— < x(z) <74} is open and globally hyperbolic, My € {dx timelike}.

(71)
The compact closure is taken inside the regular clock region of the body development. Fix the
harmonic metric gauge and hyperbolic internal gauge used in WDW-4B. Let

Vey = S*T* Mo & (T* Mo ® gsm) ® Eg @ R (72)

contain the metric, gauge, Higgs and clock coefficients. Trace reversal and the gauge reductions
put the body linearization in the form

Peyu = DZSU + Auvuu + Bu, UQ(PeV)(g) = _95_1(57 f)lvev- (73)

Indeed, the reduced Einstein block has principal part —%Di_LW, the reduced Yang—Mills block
has —D*D,a,, and the Higgs and scalar blocks have their covariant wave operators. Variations
of the coupled stress and connection contribute at most first derivatives of another unknown and
hence occur in A* and B; no block-diagonal assumption is made about the lower-order terms.
Multiplying the trace-reversed metric block by its nonzero normalization gives the common
principal symbol in (73).

Choose a Cauchy temporal coordinate with gs = —3%dt? + hy. For

U = (Va,u, VZu,u), (74)

the geometric first-order reduction has positive time matrix equivalent to diag(3-2,1,1) and
symmetric spatial principal matrices with respect to the positive bundle metric induced by
h¢. Thus it is symmetric hyperbolic. This is the standard geometric reduction of a normally
hyperbolic bundle operator, written here on the actual direct sum (72) [25].

For the odd variables, collect all declared two-component Weyl half-densities and their fixed
adjoints into V,4q. Their body equation is

Podd¢ = (zDg(s,.Aa + Y(HJ))w (75)

In a future-normal coframe its evolution form has A° = 1 and Hermitian spatial matrices
given by the Pauli/Clifford symbol. The gauge and Levi-Civita connections, Higgs field and
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Yukawa matrices are smooth zero-order coefficients. Hence the future-normal symbol is positive
and P,4q is symmetric hyperbolic. Equivalently, the associated classical Dirac system has the
symmetric-hyperbolic principal symbol proved for globally hyperbolic spin manifolds; zero-order
Yukawa mixing does not alter it [25].

Lemma 8.3 (Degreewise principal operator). Suppose all coefficients below exterior degree k
solve the equations. If k is even, the new coefficient satisfies

Peyur = f[; (76)

if k is odd, it satisfies
Poaathr = g1 (77)

The forcing is a smooth differential polynomial in lower-degree coefficients. No same-degree
unknown occurs in it.

Proof. Apply Lemma 8.1 to the gauge-fixed Euler—Lagrange operator. Bosonic unknowns have
even parity and fermionic unknowns odd parity. A same-degree even perturbation cannot multiply
the body fermion, because that body field is zero; a same-degree odd field can enter an even
equation only with another positive odd degree. The only remaining same-degree term is therefore
the body linearization of the appropriate parity block. All interactions are retained in that
linearization or in the already known forcing. O

8.4 Cauchy induction and subsidiary propagation

The coefficient data used by the first-order reductions are the enlarged data determined by the
constrained canonical tuple, not an independent second set of choices. For every even coefficient,
the initial value in (74) is

UI‘E = (U],DEUI,’U,[), (78)

where u; and the canonical momenta come from Theorem 8.2, vy is their image under the body
Legendre map together with the fixed lapse, shift and gauge-source values, and D>u; is the
actual spatial derivative of u;. These three entries are therefore compatible and are not freely
varied separately. For an odd coefficient, the Dirac—Yukawa equation is already first order, so
¥r|y is the complete Cauchy datum; it has no independent normal derivative. Initial harmonic
and internal-gauge defects, and the normal derivatives required by their wave subsidiary systems,
are set to zero using the reduced equations and the physical constraints.

The smooth Cauchy theorem for a linear symmetric-hyperbolic system on a globally hyperbolic
spacetime gives existence for arbitrary smooth forcing and smooth Cauchy data, uniqueness, finite
propagation and continuous dependence [24, Def. 5.1, Cor. 5.5, Thm. 5.6 and Prop. 5.7]. Applying
it to (76) and (77) is legitimate because the bundles have finite rank and their coefficients are
smooth on M.

To prove subsidiary propagation, let Z = (C),, A,C) collect the harmonic gauge quantity, the
internal hyperbolic-gauge quantity and the complete physical constraint vector. Diffeomorphism,
internal-gauge and Lorentz invariance of the one action give the exact Noether identities. Applied
to the reduced equations, their principal subsidiary form is

0y,C, + R,"C, = L, (C,VC, A, VA),
DPD,A + [FP.,A] = Lg(C,VC, A, VA), (79)
0,C, = A" D;Cp + B,LCy. (80)

Here every term on the right is linear homogeneous in the displayed defects, with smooth field-
dependent coefficients. The first two lines are the divergence of the reduced covariant equations;
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the last is equivalently the canonical identity
0 = {®ca Hiot}p = Ca"®cy, (81)

which follows from the full off-shell algebra of Theorem 5.1. The raw spatial, Gauss and Lorentz
terms in (44) are part of C,* and have not been discarded.

Theorem 8.4 (Finite-algebra Cauchy realization). For every finite N, every datum supplied by
Theorem 8.2, and compatible initial harmonic and internal-gauge data assembled as in (78), there
is a unique smooth An-valued classical solution I' 4, on the common globally hyperbolic clock slab
My relative to the fived gauges and Cauchy data. It satisfies the unreduced covariant equations,
the full physical constraints, the gauge conditions, the reality relations and the complete graded
Ward identity exactly. Its body is ~s.

Proof. Use 5 at degree zero. Assume degrees below k have been solved. Lemma 8.3 gives one
linear symmetric-hyperbolic problem with smooth forcing and the constrained initial coefficient
from Theorem 8.2. The cited Cauchy theorem gives its unique smooth solution on My. Repeat
through the finitely many degrees. Lemma 8.1 then says the finite sum solves the reduced
equations exactly, not modulo a discarded order.

At coefficient degree k, the subsidiary equations (79)—(80) have their body homogeneous
operator acting on Zg; every other term contains a lower-degree defect and vanishes by induction.
The initial physical defects vanish by (70), and the gauge defects vanish by the compatible gauge
data. Symmetric-hyperbolic uniqueness gives Z; = 0. Thus the reduced solution solves the full
covariant equations and all constraints. The canonical reconstruction of Section 6 identifies its
Cauchy evolution with the full Dirac Hamiltonian system.

Every operator, gauge and initial relation commutes with the involution. Applying star
to a coefficient problem therefore produces the adjoint problem with the same declared data;
uniqueness proves the reality relation. The body projection deletes all positive-degree terms and
recovers -ys. O

The theorem is global only over the chosen body slab. It neither extends the body through a
maximal-development boundary nor orders all Ay-valued developments by a new supergeometric
maximality relation.

8.5 An explicit nonzero source and response

The case N =1 already permits a nonzero odd solution, but all quadratic monomials in its single
generator vanish. It is therefore a useful spectator check, not a backreaction witness. For N > 2
a nonzero witness is explicit.

Let u be a smooth nonzero Cauchy half-density in a declared chiral species with Yy # 0,
supported in one coordinate ball, and set

g — (01 +i02)u, €12 = 10105. (82)

Then €]y = €12 # 0 and
(NI = 2¢ pulu. (83)

The degree-two hypercharge Gauss residual contains
291Y\y512|u|2, (84)

which is nonzero wherever u # 0. Choose the first spatial jet of w so that, at some point of its
support, one component of

[612]7'[;-1] = —1 uTBi w=—Vh [€1Q]j§} (85)
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is nonzero. The first equality is the fermionic raw-spatial density (38), with the factor two from
(83); the second is the corrected source projection (41). The Yukawa interaction is ultralocal in
the canonical variables and contributes no raw-spatial density. Equivalently, its algebraic stress
term is proportional to g,, and has zero n*e? projection. It therefore cannot cancel (85).

Corollary 8.5 (Nonzero classical fermion and forced even response). For N > 2, the target
has an An-valued classical solution with nonzero odd Dirac—Yukawa field, nonzero self-adjoint
quadratic fermion current and a necessarily nonzero even coupled response. The body remains
the occupied zero-fermion solution.

Proof. Theorem 8.4 develops (82). Uniqueness prevents a nonzero Cauchy coefficient from
becoming the zero solution. At degree two, setting every even correction to zero would leave
(84) in the constraint equation, contrary to (70); hence the even coupled correction is nonzero.
Independently, the chosen first jet gives the nonzero normal-spatial source (85); the Yukawa
term contributes nothing to that projection, and the exact degree-two field equations include its
response. ]

This corollary does not isolate a necessarily nonzero metric coefficient: the metric, gauge,
Higgs and scalar even responses are coupled. Nor does a self-adjoint nilpotent coefficient carry
a positive numerical order. The result is a classical anticommuting-field solution and exact
nilpotent backreaction, not a commuting spinor solution, Fock vector, particle state, functional
integral or interacting QFT.

9 Finite graded source representation

Let Apn be the finite complex exterior algebra used in the graded realization and let
Ey = {a S (.AN)() cat = a}

be its finite-dimensional real even part. Conjugation is antilinear and order reversing, and
the body map is the distinguished augmentation. Each metric or bosonic target bundle is
regarded as its underlying real bundle and then tensored with E; Higgs fields retain their
complex weak-doublet structure and gauge fields retain their Lie-algebra structure. Odd fields
and their adjoints are related by the involution rather than treated as independent coordinates.
In an ordered exterior basis the self-adjoint even real form is expressed by the corresponding
star-adapted phases and coeflicient relations. All nonlinear functions of an even element with
invertible body are evaluated by the finite Taylor—-Neumann expansion.

The graded realization theorem of Section 8 supplies an actual solution x4 of the same
graded-real classical action on a compact slab, with the corrected CSP—C body and the complete
constraint and reality data.

Definition 9.1 (Coefficient-complete response). The off-shell metric variation of the graded
matter action defines

d

Wy :T(S*T*M) — En,  Wa(h) := -
s=0

Smatt,A[g.A + Sh, (I).AL

where h is an ordinary real compact test tensor and all other fields are held fixed in the sense
of Definition 3.1; the symmetric coframe and induced torsion-free connection lift are extended
En-linearly. After reconstruction on real tests, this response extends uniquely by Ey-linearity
to compact graded metric tests. For A € Ey;, set Wy 1= Xo W 4.
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Theorem 9.2 (Basis-independent finite-coefficient source). The complete graded action protocol
attaches to W4 on all compact metric tests. There is a unique

Ta €D (S’TM @ |A|) ®r Ey

such that 1
Wa(h) = §<TA,h) for every h.

The construction is independent of a basis of En, respects the involution, and its body is the
ordinary total tensor of Theorem 3.2.

Proof. For every A € EY;, the scalar response W) is the real linear first variation of the actual coef-
ficient functional A\(Smatt,4). Its graph is therefore the scalar evaluation of the full independently
formed metric-incidence graph, and it is LF-continuous. Theorem 3.2, applied coefficientwise,
gives a unique real tensor distribution 7). Linearity and uniqueness imply Ty, = aT) + 01},.
Since Ep is finite dimensional, this linear family is represented by a unique element of the
displayed tensor product; dual separation proves basis independence. Applying the involution or
the body map to the response and using uniqueness gives the last assertions. O

Theorem 9.3 (Full graded Ward closure). On the actual graded solution,
divy, Ty =0

as an Ey-valued distribution. If ga = go + X o<|rj=0 2) 9161 and Ta = To + Y o<|rj=0(2) 11,
then for each even multi-index I

V,SO)TIMV = —[e1] ((V(A) _ V(O))uTA“u) 7

where [e1] is coefficient extraction in the star-adapted basis of equation (67). The right side
s the finite sum of connection—stress cross terms, with their exterior signs and zero products
retained. Thus an individual nilpotent coefficient need not be divergence-free with respect to the
body connection; its cross-coefficient terms are part of the same complete source ledger.

Proof. The graded action is invariant under the coefficientwise extension of compact diffeomor-
phisms. Its Noether identity is a finite polynomial identity in the coefficient algebra. The
complete graded Euler—-Lagrange equations annihilate the field-equation terms, giving the first
display. Expanding the inverse metric and connection by their finite nilpotent series and collecting
the coefficient of 7 gives the second display. Its right side is a finite cross-coefficient sum: each
product contains a positive-degree connection coeflicient and a complementary stress coefficient,
including AI'y - Ty. Deleting these terms would change the covariant divergence and incorrectly
promote sector coefficients to separately closed sources. O

Corollary 9.4 (Classical scope of the extension). The graded source is a finite tuple of classical
distributions over the fized body, with actual odd Dirac—Yukawa coefficients and the bosonic
nilpotent responses supplied by the graded realization theorem. It is not a positive Grassmann-
valued energy, a Hilbert-space state, an operator-valued field or a quantization of the body. Module
B matching does not follow from coefficient extension.

10 The guarded operator/scalar companion
The operator and scalar matching theorems are retained because they state the exact interface

at which a classical attached source can also be compared with a quantum translation generator.
They are not used to manufacture such an object on the compact curved CSP—-C history.
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Definition 10.1 (Matching-extension fibre). Let Og, be the groupoid of complete structured
Module A source targets, retaining metric, boundary, regularity and continuation data, and
let 0 € Og. Define Extyp(f) to be the groupoid of complete Module B presentations over
that entire target: a normalized ray family of concrete source presentations satisfying the
displayed hypotheses, its norm-squared homogeneous lift, a quadratic and continuous polarization
certificate, the resulting Hermitian operator-valued total stress distribution, and all M1-M10
stable positive-mass spin-zero Poincaré—Noether, form-factor, Breit, Bargmann, boundary and
calibration data. Morphisms preserve every one of these coordinates. This definition is made for
all 0; the fibre is allowed to be empty.

Theorem 10.2 (Totalized guarded matching status). Fiz a report ledger L recording supplied
witnesses and certified failure proofs. For every 0 € Og., the ledger-relative target-fibred status

Extyp(0), an actual complete extension is supplied in L,
M, (0) := | certified-empty, L certifies the target fibre empty,

not-activated, neither certificate occurs in L

is defined. In the first case it retains the whole extension groupoid, including its automorphisms,
rather than selecting one class. On every inhabited fibre, Module B reconstructs the operator-
valued total stress distribution before charge or form-factor readout and gives, only on its stable
scalar matching subcategory,

KJCQ

:47T,6g > 0.

mMi = MCas, Mg = &pmy, ap

After the common Einstein-Newton/Bargmann calibration this becomes mg = m; = mcas [12].
No value is returned for a source lacking the complete extension data.

Proof. The three cases distinguish positive existence, proved nonexistence and lack of a supplied
witness. Thus totalization neither adjoins a witness nor turns absence of evidence into an empty-
fibre theorem. For an inhabited fibre, the quadratic normalized-ray source family is polarized to
the unique Hermitian operator-valued stress distribution. Its global charge is then identified with
the Stone translation generator on the full irreducible reference representation. Only afterward
is it restricted to the isolated stable spin-zero sector. Exact zero-transfer normalization supplies
the active scalar, and the controlled Wigner—-Bargmann contraction supplies the inertial scalar.
These are precisely the hypotheses and conclusions of Module B, so the common factor follows
there and nowhere else. O

Proposition 10.3 (Status at the fixed classical CSP—-C target). The compact corrected-body
history and its finite graded classical extension have status M, (0c) = not-activated in the
present target ledger Lo They supply no normalized projective ray, Poincaré irreducible reference
representation, operator polarization datum, isolated stable scalar form-factor sector or Wigner
contraction. Hence SR05-SR06 are satisfied in CSP-C as an exact guarded companion theorem
and typed nonpromotion boundary, not as a claim that the fized classical target carries a Module
B quantum state.

Proof. None of the listed Module B coordinates is part of the classical source attachment, the
ADM /constraint datum, or the finite exterior-algebra extension. The forgetful map from an
inhabited Module B presentation to its Module A source exists, but Module A proves no section of
that map and supplies explicit source objects outside the operator-presentable subtype. Assigning
an extension to the CSP—C history without the missing data would therefore introduce an
unproved source-and-state lift. Conversely, absence of those data does not prove that no richer
target can supply them, so the status is not certified-empty. O
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Corollary 10.4 (No export). The proportionality theorem cannot be exported from its inhabited
stable scalar fibres to spin, multipole, unstable, radiating, generic curved, interacting QFT or
quantum-gravity sectors. In particular it is neither a premise of the CSP-C classical source
theorem nor a substitute for its constraint and continuation proofs.

11 Common-source reconstruction and target-relative finality

The preceding results can now be compared without forgetting which map has authority for which
object. The structural law, metric response, canonical constraints and covariant development
arise from different operations on one fixed action. Their agreement is therefore a commuting
reconstruction statement, not a claim that any one marginal output reconstructs all the others.

11.1 The four faces of the source

For the fixed action S&, write
Lc = Poly(Sg), To = dgS¢ matt» Ko = Legy (S8), Ec = EL(S). (86)

The first is a represented operation law, the second an off-shell compact-test response, the third
the primary-reduced canonical system and the fourth the covariant Euler—Lagrange system. None
has the type of another. The common source assertion is that all four maps have the same
argument S& and that the comparison maps below commute.

Let I' 4, be the finite-algebra solution of Theorem 8.4, with Ay = C for the body theorem.
If 7 : ¥ < M)y is a guarded Cauchy embedding, let Ev;I'4, be its complete canonical datum.
Evaluation retains the action, target, source attachment, boundary, clock, bundle, spin and
lawful-presentation coordinates.

Theorem 11.1 (Common-source commuting reconstruction). For every guarded i and every
finite N,

Le = p°, (87)

Way (h) = 3(Tay,h) for every ordinary compact metric test h,  (88)

®4,(Ev;Ta,) =0, (89)
body(I'ay) = s, body(Tay) = Ty,

body(Ev; T'ay) = Ev; 5. (90)

Lawful source comparison transports every expression in these displays and commutes with
polynomial restriction, metric variation, the Legendre map, Cauchy evaluation and the body map.

Proof. Equation (87) is the exact target—source theorem 1.2. Equation (88) is the finite coefficient
attachment theorem 9.2; its body is the unique ordinary total source because compact tests
separate distributions. Equation (89) follows from the exact initial lift, subsidiary propagation and
the covariant—canonical reconstruction of Sections 5—6. The body equalities follow coefficientwise
from the distinguished augmentation. Each source comparison transports the action, its fields,
coefficient maps and tests together. Differentiation, pullback, finite Taylor expansion and
evaluation are natural under that simultaneous transport, so all squares commute. O

The theorem would be false if only the stress tensor were retained: distinct matter actions
may have the same value of a marginal stress on one history. It would also be false if only the
polynomial graph were retained: that graph contains neither constraint-satisfying data nor a
metric Cauchy system. The complete source is the action together with its target and comparison
ledger.
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11.2 Local equivalence of covariant and canonical histories

Let Hcc‘f‘éody be the local groupoid of source-attached covariant presentations of the ordinary
body development 75 and let H¢'y 4, be the local groupoid of complete regular Cauchy data and
characteristic arrows. Both retain proper internal and Lorentz presentations; neither quotients

mapping-class, boundary-charge, source-change or failure objects.

Theorem 11.2 (Source-faithful local equivalence). On the occupied ordinary body chart of 7s,
complete Cauchy evaluation and joint Finstein/source plus Standard-Model Cauchy development
define inverse local equivalences

Ev

,H%?,\{)ody = %a,rl;ody' (91)

Dev
They are fully faithful on the guarded local path groupoids and preserve the complete source, law
tuple, attachment, constraints, clock profile, orientation, boundary and relational records.

Proof. The joint reconstruction theorem 6.5 gives inverse object maps up to the declared
proper presentations. Differentiated Cauchy evaluation identifies presentation velocities with
the complete constraint anchor, and the tame local integration theorem identifies the guarded
presentation orbit with a characteristic plaque. Each local path groupoid is therefore a pair
groupoid, so an ordered endpoint pair determines exactly one arrow and the object equivalence
is fully faithful. Source naturality is the commuting square (57); the remaining data are explicit
arrow guards. The development authority is jointly WDW-1 and WDW—-4B: WDW-1 alone
does not reconstruct gauge, Higgs or spinor fields from a stress tensor [3, 6]. 0

Corollary 11.3 (Finite histories and the body). Finite graded histories commute with guarded
Cauchy evaluation and body projection as in (90). No characteristic distribution, finite-refoliation
groupoid or covariant—canonical local equivalence is proved here at nonzero Grassmann degree.

11.3 Certificate-fibre discipline without a borrowed role count

Definition 11.4 (Frozen CSP—C role set). The certificate uses the following finite, typed role
set, fixed before any assignment is counted:

Re = {Rlavw Rresp7 Ry, Rean, REL, Rgraw Ruet, Bir, Riin, Rbody7 Raev,
Rchary Rrefolv Rupv Rcmp7 Rgn RMB}

Their certified occupants are respectively polynomial restriction; compact metric response; its
unique tensor source; canonical Legendre/constraint system; covariant Euler-Lagrange system;
premetric gravity role; licensed metric projection; typed finite transport (Levi—Civita on the
metric branch); Einstein first response; corrected datum ws; its local development; characteristic
distribution; guarded finite refoliation; upstream Moore category; downstream comparison; finite
graded source/solution; and the ledger-relative guarded Module-B extension status. These are
roles of maps and theorem objects, not seventeen new carriers or particles.

The certificate method of GRQM Module D is useful here only after the physical objects have
been constructed. Use the already fixed role set PR of Definition 11.4 and form the candidate
fibre over the complete fixed certificate

co = (T¢, SE, p°, ¢, source, boundary, regularity and comparison ledgers). (92)

An assignment is eligible only when its source and target types agree with the corresponding con-
structed map; compatibility means simultaneous commutation of all incidences in Theorem 11.1.
Lawful automorphisms must preserve the entire certificate.
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More explicitly, eligibility requires: the first five roles to be restrictions of the one action;
R to carry complete attachment and the off-shell residual ledger; gravity, metric, transport
and Einstein roles to retain their declared comparison classes; body and development roles to
use ws and its same-source Cauchy problem; characteristic/refoliation roles to remain on the
ordinary regular body chart; continuation and comparison to obey formation order and both
comparison squares; the graded role to retain its finite algebra, star, constraints and body; and
Ry to retain its three-valued report status. Compatibility is the joint conjunction of polynomial,
source, Legendre/EL, Cauchy /body, characteristic/refoliation, continuation/source-ancestry and
guarded-status incidences. A failed clause is assigned to its corresponding failure fibre, not
silently removed.

Proposition 11.5 (Target-relative certificate closure). On the fized CSP-C target, every role
component of an eligible live assignment is represented by the corresponding constructed role
in Reo up to a certificate-preserving automorphism. An alleged additional role component is
either a presentation of one of those roles, a changed target/source/domain, an independently
declared richer-scope extension, or an uninhabited/failure object. No numerical role count from
the GRQM target is imported.

Proof. For each displayed role, its candidate fibre consists of target-faithful presentations formed
by the permitted restriction, redescription, incidence or comparison operation. The preceding
theorems exhibit one eligible occupant in every fibre except that Ryp is occupied by the
exact status not-activated, not by an operator object. Quotienting identifies precisely complete-
profile-preserving presentations. The live residue is the union of quotient classes occurring in
assignments that cover all seventeen roles and satisfy every compatibility incidence. The canonical
assignment displayed in Definition 11.4 is such an assignment. Eligibility removes type, target,
source and domain mismatches; joint compatibility removes marginal assignments that break
any reconstruction, ancestry, body, continuation or status square. Thus each live class is the
canonical class for its typed role. A certificate-preserving automorphism may change an internal
presentation already quotiented, but fixes every role, incidence and class in the assignment;
its induced action on the live assignment is trivial. A different complete profile is a changed
certificate or richer scope, and a missing witness remains in the named failure fibre. This is
the candidate/quotient/eligibility /compatibility method of Module D, applied to ¢ rather than
transferring its separate eight-role result [14]. O

11.4 No-repair minimality

Theorem 11.6 (Minimal common-source packet). The following data are jointly irreducible for
the result proved here:

1. the frozen global, representation and coefficient target;

the one action and its off-shell compact-test attachment graph;
the complete internal-exchange and boundary ledger;

the corrected coupled body and the full mized right inverse;

the raw normal bracket with its Gauss and Lorentz terms;

the reqular characteristic and guarded Cauchy-evaluation data;

the independently formed upstream seed and its downstream compatibility map;

o RS & e

for monzero classical fermion occupation, the finite coefficient algebra, star-real constraint
lift and coefficientwise Cauchy proof.
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Deleting any item destroys at least one asserted conclusion and cannot be repaired by a later
projection, quotient, label or successful solution.

Proof. Without item 1 there is no same target. Without items 2-3 the source is a marginal
insertion or has an unbalanced Ward ledger. Without item 4 the gauge-Higgs energy is added
to an uncoupled scalar zero or the mixed spatial row remains unsolved. Without item 5 the
off-shell deformation algebra is wrong. Without item 6 a bracket table has not been integrated
to finite refoliation. Without item 7 continuation is defined by a downstream history or lacks the
comparison theorem. Without item 8 the only proved analytic fermion history is the invariant
zero section. Each failure changes a standing-bearing incidence, not merely its presentation, so
no later skin or post-selection can restore the same theorem. O

12 Classical Standard—Model—-gravity capstone

The separate constructions now have one common domain. The following theorem states the
strongest endpoint without importing an operator state or global refoliation claim into the
classical target.

Theorem 12.1 (CSP-C common-source realization). There ezists a fized classical target T
with the global group, three chiral generations, one Higgs doublet, fixed represented couplings and
massive scalar clock of Definition 1.1, and a single action S¢, such that:

1. its polynomial restriction is the nonzero marked CSP-S Standard—Model law p°;

2. its nondegenerate physical interior is automatically kernel-governed, realizes the premetric
gravity role, and admits licensed typed finite transport whose metric-only tangent/tensor
branch is Levi—Civita;

3. its unique minimal first-response metric equation is G, + Agu, = mTﬁlyosed, with the total
source uniquely attached to the complete off-shell metric-response graph and closed by the
summed Ward ledger;

4. it has an exact corrected constraint datum ws with nonzero color, weak and hypercharge
curvature, a nowhere-zero nonconstant Higgs field, zero internal stabilizer and zero fermion
body, and a source-attached globally hyperbolic development;

5. on one common reduced domain its Lorentz, internal, raw/improved spatial and normal
constraints obey the complete off-shell Dirac-bracket algebra; the regular characteristic
distribution is exactly their Hamiltonian image and is locally integrated by the proper
finite-refoliation groupoid;

6. an independently formed clock-forward continuation category exists before projection; after
the target law is adjoined as inert ancestry data, its standing-domain map intertwines with
the corrected coupled development while preserving source ancestry, standing, orientation
and composition. Failure and no-repair remain exact upstream coordinates;

7. for every finite exterior algebra Ay, the corrected body admits an exact coefficientwise
classical lift. For N > 2 there are solutions with nonzero odd Dirac—Yukawa fields, a
nonzero self-adjoint fermionic current and a forced nonzero even coupled response;

8. on the ordinary body chart of s, covariant histories and complete canonical histories
are locally equivalent. Finite graded histories commute with Cauchy evaluation and body
projection, but no nonzero-Grassmann characteristic or refoliation groupoid is asserted.

The result is target-relative and local in its refoliation and clock claims. It is not an interacting
quantum Standard Model, a dynamical quantum-gravity theory or an unrestricted physical apez.
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Proof. The source and law compatibility is Theorem 1.2. Premetric gravity, metric licensing,
the connection and Einstein response are Theorems 2.1-2.5. Source attachment and closure are
Theorems 3.2 and 3.4. The corrected datum and development are Theorems 4.3 and 4.4. The
algebra, split locus, characteristic equality and finite integration are Theorems 5.1, 5.2, 6.3 and
6.6. The continuation statements are Theorems 7.2, 7.6 and 7.7. The finite classical lift and its
nonzero response are Theorem 8.4 and Corollary 8.5. Finally, Theorems 11.1 and 11.2 give the
commuting reconstruction. All existence statements use the explicit target tuple (3), so none
assumes a pre-existing intersection of the formerly separate CSP—S branches. O

12.1 Dependency-closed theorem-use ledger

Each entry states the received result; its locus; its required target intersection; and its prohibited
promotion.

MA [11]. Attachment, tensor-distribution representation, Ward and finite composite closure;
Sections 3 and 9; complete compact-test graph, LF, boundary/regularity and registry
hypotheses; no universal source or operator.

MB [12]. Normalized-ray polarization and stable scalar matching; Section 10; full M1-M10
fibre; no activation on the classical history and no spin, unstable, generic curved, QFT or
QG export.

MC [13]. Complete RPI seed, flow, Moore category and deletion; Section 7; every Definition
4.1/6.1 coordinate; no Hilbert projection here and no upstream dynamics from the inert
singleton.

MD [14]. Candidate, quotient, eligibility, compatibility, live-residue, failure and automorphism
method; Section 11; the frozen CSP-C certificate; no transfer of the GRQM eight-role
count.

WDW-1 [3]. Source-faithful ADM prequotient and reconstruction; Sections 5 and 11; regular
globally hyperbolic source target; no refoliation or SM occupancy.

WDW-2 [4]. Proper spatial reduction and residual retention; Sections 5-6; exact WDW-1
handoff/boundary class; no normal closure.

WDW-3 [5]. Off-shell HDA and guarded finite refoliation; Section 6; raw Gauss/Lorentz terms
and ordinary split regular chart; no graded refoliation or global path independence.

WDW-—4 [6]. Scalar-clock/SM occupancy and joint constraints; Sections 1-5; same action,
bundle, source and regular branch; no replacement of ws by the old scalar datum.

BCRS-III [2]. Coupled gauge-Higgs—gravity history and corrected handoff; Sections 1 and 4;
fixed represented branch; no poles, confinement or quantum state.

RPI [21]. Complete realized-interior role grammar; Section 7; an independently admitted regime
with its full role sequence; it is not derived from Sg.

Gravity [16]. Coisotropic/characteristic first-class gravity role; Section 2; regular AER class;
no Einstein equation or metric primitive.

Metricity /AMetric [17, 18]. AMetric exclusion and metric licensure; Section 2; fixed nonde-
generate licensing envelope; no metric authorization of upstream roles.

CovDiff [19]. Identity-symbol derivative and Levi-Civita closure; Section 2; metric-only first-jet
natural selector; clock/gauge fields are not selector arguments.
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Einstein [20]. Minimal first-curvature response; Sections 2 and 3; four-dimensional Lorentzian
same-scope class and closed source; no numerical constants or matter dynamics.

Baer [24]. Green/symmetric-hyperbolic existence machinery; Section 8; globally hyperbolic
body, finite bundles and declared regularity; no nonlinear constraint lift.

Murro—Volpe [25]. Symmetric-hyperbolic intertwining; Section 8; exact operators/comparison
data; no AQFT or Hadamard-state import.

Internal graded theorem. Theorems 8.2 and 8.4; Sections 9-11; finite star algebra, full
right inverse, reduced identities and compact body slab; no positive Grassmann energy,
quantization or graded refoliation groupoid.

12.2 Resolution of the source-response requirements

The GRQM interfaces have unequal domains. Their exact status is part of the theorem rather
than an afterthought.

Item Status at T Result

SR01-02 positive The RPI seed and Moore category are formed before all
projections and survive their deletion.

SR03-04 positive One complete action gives the attached distribution, finite

term registry, off-shell residual ledger and closed summed
Ward identity.

SRO05 exact guarded com- Module B reconstructs an operator-valued stress only on
panion a supplied normalized-ray extension fibre. The classical
construction supplies no such lift.
SRO06 exact guarded com- The inertial-active equality holds only on the stable positive-
panion mass scalar Poincaré matching envelope; it is not exported
to this curved classical history.
SRO7 typed profile result Metric/source on the standing subcategory, native-prefix

record and constant compatibility /source-ancestry projec-
tions are positive and closed; Hilbert/ray and downstream
failure projections are not activated. Upstream failure/no-
repair remains exact.
SRO08 positive target- The frozen seventeen-role CSP—-C set has explicit occu-
relative closure pants/status, eligibility, joint compatibility, live-residue,
failure and automorphism dispositions; the GRQM eight-
role count is not transferred.

SR09-10 positive depen- The theorem-use ledger fixes every source identity, received
dency closure result, locus, hypothesis intersection and prohibited promo-
tion; no audit grammar generates a carrier, field, solution

or state.

Thus the result-bearing classical source requirements are inhabited. SR05-06 are resolved
as exact partial interfaces with their positive branches unprovided at this target. If “all source
requirements” is instead stipulated to mean a positive Module-B operator/scalar inhabitant over
the same classical source, that stronger mixed classical-quantum requirement remains unproved
and is not used in Theorem 12.1.
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12.3 Resolution of the gravity and classical-realization requirements

Item Status Result

GRO1- positive Nondegeneracy forces the kernel and the regular AER, com-

02 parison realizes the premetric coisotropic/characteristic
gravity role.

GRO3 positive AMetric exclusion, L-metric licensing, fixation locality and
no backflow are retained.

GRO04 positive Finite standing-preserving transport is constructed on the

named tangent, tensor, gauge, Higgs, chiral and scalar
carriers and canonically infinitesimalizes to their typed
connections. The metric branch is Levi-Civita; represented
matter retains the separate spin and gauge terms.

GRO05 positive The minimal first-response metric form is Einstein with a
closed source.

GRO06—- positive Source-faithful ADM reconstruction, the proper spatial

07 quotient and global residual coordinates are present.

GRO08 positive, local The full characteristic equality and guarded finite refoliation
are proved on the occupied regular chart.

GRO09 positive and One coupled classical Standard—Model body exists; the

strengthened finite-algebra theorem adds nonzero odd classical fields and

exact nilpotent response.

GR10- guarded Global path independence, a global refoliation group, WDW

11 operator, interacting QFT and quantum gravity are not
promoted.

GR12 positive The exact source, regularity, target, boundary, anomaly,
representation and comparison coordinates are retained in
the handoff.

12.4 Falsification and extension boundaries

The capstone would fail if the represented law and classical action used different coefficient data;
if gauge-Higgs energy were added without the gravity—scalar correction; if a stress tensor were
inserted without the complete action graph; if internal exchanges or Euler—Lagrange residuals
were omitted; if the raw normal bracket lost its Gauss or Lorentz terms; if the mixed constraint
column were deleted; if smooth characteristic equality were confused with a finite integration
theorem; if an unrelated RPI seed were relabelled as the target source; or if a Module-B state
were assigned without its full extension certificate.

The finite-algebra theorem has equally sharp limits. Its generators label coefficient directions,
not particle generations. Nilpotent bilinears have zero body and no numerical positivity order.
A nonzero coupled even response does not by itself prove that the metric coefficient is nonzero.
Passing to an infinite exterior algebra, a completed nonlinear supermanifold, a CAR representation,
a functional integral, physical poles, confinement or scattering requires new theorems.

Within these boundaries the endpoint is complete: one frozen structural Standard—Model law,
one source-attached Einstein/ADM realization and one exact joint constraint/refoliation class
coexist on an occupied regular branch, with a finite classical anticommuting-field strengthening
and no backflow from later physical descriptions.
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