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SYNTHESIS SPECIFICATION

Scale-Resolved State Dynamics (SRSD) remains the sole frozen foundation. This document
does not introduce a second foundation, a universal physical constant, or a new claim of
priority. It forms one explicit multi-sorted mathematical object from the results of Papers -V
and proves that the stated interfaces are well typed and exact. Arithmetic, dynamics, geometry,
harmonic analysis, and finite computation retain their separate hypotheses.

Abstract

Five previously specified bodies of mathematics are assembled into one concrete object. The
frozen SRSD encoder—decoder family supplies the exact coordinate layer. The field generated by
Qo = ¢ + 7 supplies the exact arithmetic layer and the common parameters ¢ and A = ¢/€Qy. The real
floor-quantized contraction and the rational floor map supply two dynamical layers. Their quotient
trajectories agree exactly on the complete unsigned 15-bit domain, while their different residuals remain
explicitly distinguishable. The radial Class-I icosahedral family supplies a geometric-harmonic layer
whose measures and moments transport losslessly through SRSD coordinates. Canonical symbolic
records and ordered Euclidean ledgers supply finite reversible representations. The resulting object is
a conservative assembly: each paper is recovered by a typed projection, and no cross-branch identity is
asserted beyond the displayed gluing laws.
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1 Scope and construction rule

The goal is not to merge every subject into one undifferentiated theory. The goal is to specify one object
with several sorts, each retaining its own domain, operations, and proof status, and then to state the
exact maps that connect the sorts. In particular:

(i) Paper III supplies the frozen quotient-residual foundation.
(ii) Papers I and IT supply dynamical specializations of the floor operation.

(iii) Paper V supplies the exact € arithmetic, positive-ray normalization, canonical symbolic records,
and the finite 15-bit bridge.

(iv) Paper IV supplies the independent radial icosahedral and harmonic branch.
(v) Only the interfaces proved below are used to glue the branches.

The assembly is a multi-sorted tuple, not a claim that all component spaces have one common binary
operation. Optional categorical or transported-algebra descriptions can be added later, but they are not
part of the frozen foundation and are not needed here.



Global Mathematical Object — Papers -V

Version 1.0

2 Notation and disambiguation

Two source papers use the letter 7 for different quantities. The global object separates them permanently:

1
Tp := — is the fixed reciprocal of €, h >0 is an arbitrary quantizer spacing.

0
The remaining shared constants are

1++5

2 9

¢ = 0

The rational 15-bit specialization is written

_ @

Sp = 10'3, Qo = 339949771344778, w0 =g
0

Qo =o¢+m, )\ziqum, p=1-XA=

Thus a general SRSD scale vector is s, a Paper-I lattice spacing is h, and the fixed Paper-11/Paper-V

denominator is Sy.

3 The five component structures
3.1 Frozen SRSD resolution
For m > 1 and s = (s1,...,8mn) € (0,00)™, put

As = diag(s1,---,Sm), Cs =

-

=1

Define
as(v)i = lyi/sil,  71s(y) =y — Dsas(y),

Es(y) = (¢s(),rs(y)),  Ds(d,p) = Asd + p.

The frozen exact-resolution identities are

D,Ey =idgm,  EsDy =idg, .

For an observation map H : X — R™, exact resolution preserves its fiber relation:

FibKer(Es o H) = FibKer(H).

[O,Si), Rs =7Z" x CS.

(1)

(2)

Any later omission, rounding, compression, or projection is a separate record map and must be tested for

injectivity on the reached image.

3.2 The y arithmetic structure

Let
KQ = Q(ﬂ', \/5> - Q(T(), A)

Then Kq/Q(7p) is quadratic and
N A —12 =0.

Every x € Kq has a unique form
x=a+ b\, a,b € Q(m).
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The nonidentity conjugation ox over Q(7y) satisfies

ok (A) =70 — A,
and, for x = a + bA,
Tr(z) = 2a + by, (5)
N(z) = a® + abry — b*73. (6)

The field carries the canonical exact symbolic record of Paper V: normalized rational-function coefficients
in the basis (1, \), followed by the fixed deterministic byte serialization. Denote this injective record map
by

Cang : Kq — Byte™. (7)

This stores a finite symbolic expression, not a terminating binary expansion of the represented transcen-
dental real number.

For every odd prime p, this arithmetic sort also contains the checked cyclotomic intersections

(@(\/5), b= 9,
Q, p#5,

and therefore the prime Fourier kernel is the constant-vector line for p # 5, while p = 5 is the exceptional
quadratic case.

KoNQ(¢p) = {

3.3 The real quantized-contraction structure

For 0 < o < 1 and h > 0, define

Qny)=nhly/h],  Tan(z) = Qnlaz).
The Paper-1 Omega branch is the distinguished specialization o = A. Starting with zp = x € R, let

241 = T,\,h(zk), €k — )\Zk — Zk+1 € [0, h)
Forn > 1,
n—1
N =2z, + Z Al (8)
k=0
and
n—1
xr=A"z, + Z AR lep (9)
k=0

Since 0 < A < 1/2, nonnegative states reach 0 and negative states reach —h in finite time.

For the full 0 < a < 1 family, the same weighted decomposition and reverse formula hold with « in place
of A\. Every nonnegative orbit reaches 0. Every negative orbit reaches a fixed state —mh, where the
possible positive coefficients are exactly

e[ ]l

Ay(v) =1+ v —1).

The affine form from Paper I is

With H(v) = v — 1, one has
HoAy,=M,oH, My (u) = Au,

so AY(v) =1+ A"(v—1).



Global Mathematical Object — Papers I-V Version 1.0

3.4 The rational floor and ledger structure
For general integers 0 < @ < S, put

Fois(d) = |Qd/S|,  pgs(d)=Qd— SFgs(d).
For an orbit dyy1 = Fg/g(dy), set

pr = Qd — Sdj41, Ln(do) = (dn;po,---, pN=1)-

The exact reverse law and its closed form are

Sdy41 +
dj = ’f%pk’ (10)
N-1
QNdo = SNdn + D prSF QNI R, (11)
k=0

If di, > 0 for k < N, the same ordered record determines the exact maximal parameter interval preserving
the full segment:

e P .S = pk _
I(LN)—{(I min 5o ¢ min oo >ﬂ(0,1), q=Q/S. (12)

For completeness, the predecessor fiber of y € Z>¢ is the finite half-open integer interval

= {[ ][] 1

The fixed finite subsystem uses (@, S) = (Qo, Sp) on

D5 ={0,1,...,32767}.
Its floor map agrees exactly with d — |Ad| on all of Dj5, and every state reaches zero in at most ten
steps.

3.5 The radial icosahedral harmonic structure

Let
Vico = {(Oa +1, i¢)a (:l:la i¢7 0)7 (igb’ 0, il)}

For frequency f > 1, let Xy C S? be the complete radial Class-I grid and

S 5,

f’ xGXf

1

Let praq be the radial pushforward of normalized planar face area, and define the invariant harmonic
T v 231t% — 315¢* 4 105t — 5
I = P Fs(t) = .

o) = 2 6(@)’ b0 16

’UE‘/ico
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Then
Ky — Hrad, (13)
X is an equal-weight spherical five-design, (14)
Co = / Ts djigaq > 0, (15)
S
d*(,urada JSQ) = 67 (16)
p(ls) = Co+ Cof 2+ Cuf ~* + O(f7°), (17)

where the coefficients of f~1, f=3, = vanish exactly and Cy > 0 is established by the exact depth-six
Bernstein certificate. More precisely,

0.130042106090748 < Cp < 0.469495146930684.

Writing
132
0 = arctan(1/¢), Vs = 132 ;
25
693
I = — —
800(5 3¢)(7 + 50),

239547 180411 693

B ace — - 1— 67
2 320000 320000¢ + 2560( 2
the exact coeflicients are - I © o
5 0 2

= - T 5 = = 2B ace — o -
Ca E T3 5 Cy 2f 3

4 Definition of the global object

Definition 4.1 (Global mathematical object). The global object associated with Papers I-V is the
multi-sorted structure

6 = (GSRSD7 Qlﬂ: unanta grain 5’)ic07 Q:ﬁn; j)a

with the following sorts.

(1) Ggrsp is the complete frozen family {(Rs, Es, Ds)} over all finite dimensions and positive scale
vectors, together with the frozen fiber statements.

(2) Aq is (Kq, 70, A, 4, 0, Tr, N, Cang), including its normal forms and cyclotomic/Fourier specializa-
tions.

(3) Dquant is the family of real quantized systems {(R,T ) : 0 < o < 1, h > 0} with their ordered
residual ledgers and the distinguished Omega branch a = A.

(4) Dyat is the family of rational floor systems

{(Z>0,Fg/s,p9,5) :0<Q <S5, Q,S €L},

with exact reconstruction and parameter intervals, together with the distinguished finite subsystem
(D15, Fy,) and its exact comparison with Fl.

(5) $ico 18 ({vaMf}f21>,urad7[6700702aC4>'

(6) €y is the canonical symbolic-record map, the 15-bit byte-folding map, and the per-limb ordered
witness ledgers.
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The gluing data J consist exactly of equations (18)—(25) below and no unstated identifications.
The object is concrete: every sort is a set, field, family of maps, measure, or finite record system

already realized in ordinary mathematics. The semicolon before J separates component data from
cross-component laws.

5 The gluing laws

5.1 Paper I as an exact SRSD step

For scalar scale h, apply the one-dimensional encoder to Azy. Because z11 = h |Azi/h],

En(Az) = (Zk}jlﬁk) : Dy, <zk+175k;> = Az (18)

Thus the Paper-I remainder is precisely the SRSD within-cell residual of the contracted value. The
feedback rule selecting zx4q from the quotient is application data; it is not supplied by the SRSD
foundation.

5.2 Paper II as an exact SRSD step

Apply the one-dimensional encoder at scale S to the integer Qdi. The Euclidean identity gives

| Bs(Qdy) = (di1pr),  Dsldirr, pr) = Qdy. | (19)

Accordingly, the ordered Paper-II ledger is a time-ordered sequence of exact SRSD coordinates for the
values Qdj, with the scale and update law retained.

5.3 Exact 15-bit quotient bridge and residual comparison

For d € Dq5, Paper V proves

Fx(d) = [M] = [qod] = Fyp(d). (20)

Since both maps preserve D5, their complete forward trajectories agree there. If the common quotient
at a step is dg41, define

ep = My, — dj11, et = qodr, — diy1 = pr/So.

The two residuals are not identified. Their exact relation is

e = %’; + (A — qo)dy. (21)

The quotient bridge is therefore exact without asserting A = qg. Indeed, the first one-step disagreement
occurs at d = 42,189,065, outside the declared 15-bit domain.
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5.4 The positive-ray interface

For m > 2, let

Cr = RY, T(z) = Zzi, p(z) = @)
i=1

The cone—simplex map

is a real-analytic diffeomorphism

Cm§R>0x{u€R;”0:Zui:1},

2

and the fibers of p are exactly the positive rays. In particular, every positively homogeneous map of
degree k has the unique form

for its restriction f to the open simplex.

rt+y T

For (z,y) € R%,, put

Then

‘@(cqb, erm) = (¢, \), c>0. ‘ (22)

Equivalently, z/(x 4+ y) = A exactly when (z,y) = c¢(¢, 7) for a unique ¢ = (x + y)/o. Combining this
with the frozen SRSD injection gives, for every positive two-coordinate scale s,

E, (Ef;y;) = FEs(\, 1) <= (z,y) = c(¢, ) for a unique ¢ > 0. (23)

5.5 The radial geometric interface
For s € (0,00)3, define the resolved pushforward measures

ﬂf?'s = (ES)#:U’fv ﬁrad,s = (Es)#,umd. (24)

For every integrable observable Y on S?, extend it arbitrarily off the sphere if necessary; on the supports
in question, exact decoding gives

/ Y (Dse) diys(e) = /S Y (@) dpug(a), (25)

8

and the identical formula holds for u..q. No approximation is introduced by the resolution coordinates.

6 Existence and compatibility theorem

Theorem 6.1 (Existence and conservative compatibility). The structure & in Definition 4.1 exists. Its
gluing laws are mutually compatible and have the following consequences.

(i) Every Paper-1 and Paper-1I step is an ezact instance of the frozen SRSD encoder—decoder identities,
with the dynamics retained as separate application data.
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(ii) On Dqs, the Paper-1 unit-spacing quotient trajectory and the Paper-11/Paper-V rational quotient
trajectory coincide, while Equation (21) retains their exact residual difference.

(iii) The ordered rational remainder record reconstructs its orbit and its mazximal preserving parameter
interval; the exact irrational residual record reconstructs the Paper-1 initial value.

(iv) The Qo positive ray is represented by Rso x {A} under ©, and its normalized direction is recognized
exactly by any complete SRSD record.

(v) Radial icosahedral moments, the five-design property, the degree-sixz obstruction, and the Euler—
Maclaurin expansion are unchanged after exact SRSD transport and decoding.

(vi) Projection onto any one component sort recovers the corresponding retained source-paper structure
without strengthening its hypotheses.

Proof. The SRSD inverse identities are Equation (1). Equation (18) follows by substituting the Paper-I
definitions into the one-dimensional formula for Ej. Equation (19) is Euclidean division of Qdy by S.
These prove (i).

The exact finite-domain certificate gives Equation (20); invariance of Dj5 under both contractions
gives equality of all iterates by induction. Subtracting the two definitions of the local residual gives
Equation (21), proving (ii). Equations (9), (10), and (12) prove (iii).

The cone—simplex decomposition and the identities (¢, 7) = Qo(A, 1) give Equation (22). Injectivity of
the frozen SRSD encoder gives Equation (23), proving (iv).

For (v), use the definition of pushforward measure and DsF4 = id:

/(YoDs)d(Es)#,uf = /YoDsoEsduf :/Yduf.

Taking Y successively to be a polynomial of degree at most five and then I transports Equations (14)—(17)
exactly.

Finally, ® was defined as a tuple of the component structures and the proved interface maps. Forgetting
the other coordinates is a literal tuple projection. It neither changes a retained component’s operations
nor adds a hypothesis, which proves (vi) and the claimed existence. ]

7 The finite reversible subobject

Let Foldis map a finite byte string to its ordered 15-bit limbs, original byte length, and zero-padding
count. Paper V proves that this map is injective onto the validated record set. For every limb dy € Dys,
iterate Iy, to zero and retain the ordered Euclidean ledger

Led(do) = (O;po, NN 7)0N—1)7 N < 10.

Define

W = ( 11 Led) o Foldys.

limbs

Proposition 7.1 (Exact byte-to-witness injection). The map W is injective on finite byte strings when
limb order, original byte length, and padding count are retained. Its inverse first applies Equation (10) to
every limb ledger and then applies the validated inverse of Foldis.
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Proof. Each limb ledger is injective by exact Euclidean reconstruction. Their ordered product is therefore
injective. The folding map is injective with its declared metadata, so the composition is injective. The
described reverse operations are the two component inverses in reverse order. ]

This finite subobject must not be confused with the full real SRSD residual. The former uses bounded
limbs and rational integer arithmetic; the latter is a two-sided exact decomposition of arbitrary real
coordinates and does not imply a finite-bit representation.

8 The radial branch in resolved coordinates
Taking Y = Is in Equation (25) gives

/R Io(Dae) dfiga(e) = Co +Caf >+ Caf =+ O(/ 7). (26)
The coefficients of the odd inverse powers through f~° remain exactly zero. Likewise,

n I@(Dse) dﬂrad,s(e) =Cp > 0.

Corollary 8.1 (Coordinate invariance of the obstruction). For every positive three-coordinate scale
vector, the decoded resolved measures agree on all spherical harmonics through degree five and differ at
degree six. Consequently the first distinguishing harmonic degree remains siz after exact resolution.

Proof. Equation (25) preserves every moment after decoding. Apply the five-design and positive degree-six
moment statements of the radial branch. O

This is a coordinate invariance statement. It does not derive the radial theorem from SRSD, and it does
not turn the Bernstein certificate into a foundational SRSD theorem.

9 Dependency and status ledger

Source Status in & Exact role

Paper 111 Sole frozen foundation Defines Eg, Dg, exact resolution, fiber preservation,
products, and the application boundary.

Paper 1 Dynamical specialization Supplies the real floor-quantized contraction, ordered
residuals, reconstruction, and terminal dynamics.

Paper 11 Floor-map specialization Supplies rational Euclidean ledgers, orbit
reconstruction, preserving parameter intervals, and
finite-domain agreement.

Paper IV Geometric-harmonic Supplies the Class-I grids, radial limit, five-design
branch property, degree-six obstruction, and asymptotic
coefficients.
Paper V Arithmetic and records Supplies K, normal forms, the positive ray, canonical
records, the 15-bit bridge, and cyclotomic/Fourier
specializations.

10
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The mathematical dependency arrows are therefore not a simple chain. Paper III governs exact coordinate
resolution. Paper V supplies shared constants and exact finite interfaces. Papers I and II meet through
the 15-bit quotient bridge. Paper IV is mathematically independent of those dynamics, although it shares
¢, is expressible over the same real coordinate universe, and transports exactly through the frozen SRSD
encoder.

10 Boundary statements

The global object makes the following distinctions explicit.

(1) go # M. Their floor maps agree on the certified finite domain, not on all nonnegative integers.

(2) Equality of quotient trajectories does not imply equality of residual ledgers; Equation (21) records
the difference.

(3) Exact SRSD resolution does not repair a noninjective representation, dynamical step, quotient, or
record projection.

4) A canonical finite SyIIlbOliC record for an element of KQ is not a finite positional expansion of its
p p
real value.

(5) The radial harmonic theorem is not derived from €2, the rational floor dynamics, or SRSD. It is an
independent branch carried without loss by the shared coordinate layer.

(6) The number € is specified exactly, but no physical privilege, universality, or necessity follows from
the global assembly.

(7) The multi-sorted packaging itself adds no novelty or priority claim to any component theorem.

11 Compact canonical form

The entire construction can be quoted in the following compact form:

& = (SsrsD; A, Dquant; Drats Nicos Chins J ),
D.E, = id,
En(Azi) = (z241/h, k),
Es,(Qody) = (dk+1, pr),
F|pis = Fo D15 er = pr/So + (A — qo)dr,
O(co, cm) = (¢, ),

/YoDd #V—/Ydl/

pr(Ig) = Co+ Cof 2+ Cuf * +O(f79), Cy > 0.

Here v may be py or piraq, and the last line is the Paper-IV specialization of the preceding transport
identity. This display is the defining mathematical core of the global object.

11



Global Mathematical Object — Papers I-V Version 1.0

References

[1] Matthew Alan Newman, Newman’s Quantized Omega Contraction Theorem, Zenodo (2026).
doi:10.5281/zenodo.21830285.

[2] Matthew Alan Newman, Ordered Euclidean Remainders for Exact Orbit Reconstruction and Parameter
Intervals in Rational Floor Maps, Zenodo (2026),
doi:10.5281/zenodo.21843485.

[3] Matthew Alan Newman, Scale-Resolved State Dynamics: Foundational Closure Specification, Version 1.0,
Zenodo (2026),
doi:10.5281/zenodo.21927248.

[4] Matthew Alan Newman, Radial Icosahedral Sampling and Its First Harmonic Obstruction: Ezact degree-siz
activation and Euler—-Maclaurin coefficients, Zenodo (2026),
doi:10.5281/zenodo.22033917.

[5] Matthew Alan Newman, OMEGA NAUGHT g, Zenodo (2026),
doi:10.5281/zenodo.22048540.

12


https://doi.org/10.5281/zenodo.21830285
https://doi.org/10.5281/zenodo.21843485
https://doi.org/10.5281/zenodo.21927248
https://doi.org/10.5281/zenodo.22033917
https://doi.org/10.5281/zenodo.22048540

	Scope and construction rule
	Notation and disambiguation
	The five component structures
	Frozen SRSD resolution
	The Omega 0 arithmetic structure
	The real quantized-contraction structure
	The rational floor and ledger structure
	The radial icosahedral harmonic structure

	Definition of the global object
	The gluing laws
	Paper I as an exact SRSD step
	Paper II as an exact SRSD step
	Exact 15-bit quotient bridge and residual comparison
	The positive-ray interface
	The radial geometric interface

	Existence and compatibility theorem
	The finite reversible subobject
	The radial branch in resolved coordinates
	Dependency and status ledger
	Boundary statements
	Compact canonical form
	References


