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Abstract

From five declared mathematical premises and one reader premise, this construction selects the least oriented
real carrier, the compact J carriage and its m contact, the minimum integral Memory-Motion transport @, the
golden rails ®, ¥, the generated Form G, and the mirror/axial pair H,S. It proves that I, J,S,JS span M,(R)
and binds the resulting two-duty root to exact controlled-language packets. A formal packet and its common
sentence are inverse coordinates of one record. Native mathematics, physics, signal theory, thermodynamics,
music, chemistry, life, vision, analytic number theory, and logic enter only through their own carriers, laws,
readers, source coordinates, and weights. The final ledgers state every dependency, correction, and open aperture
used by this draft.
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Opening Return

A pattern can return at its reader while the record keeps what changed.

The minimum local construction has two irreducible generator duties:

Ry = 6, | Lo |

with
J? =1, 52 =17, JS =—-SJ, G=+5JS,

and

spang{l,J,S,JS} = M,(R).

The compact generator reaches its central contact at w. The axial generator carries the positive golden scale ®.
Their paired occurrence is read by

®(m) := Readg (I, (v; R,)) = 0.

Gravity names the m-held contact and Form-preservation record. Light names the ®-held null-pattern carriage
record. Time pairs their actions at one occurrence. Recognition joins returned reference, active Difference, Fit,
scale, and receipt. Silence is the zero correction returned by that complete read.

The opening states the destination. The sections below earn every mark and every word.

The reader enters in the order

‘ Return — Structure — Recognition.

Return fixes the equality and its Reader. Structure names the carrier, operations, and relations present at that
equality. Recognition then joins the returned reference to active Difference, Fit, scale, and occurrence. This is the
comparison order used throughout. [P]

Status. Root algebra [D]; office assignments and controlled-language bindings [D/I].



1 Jurisdiction and exact language
1.1 The governing law
Fix a jurisdiction J before admitting a reusable expression. Its active context is
I'; = (Condition, Constraint, SourceAuthority, Namespace).

The root admission law is

\Ad(:c) N cJ(x).\

Admissible use already entails an owning constraint. The typed domain is
Dp ={o:3r, I'yko:7}
Gate acts on typed candidates:
Gatep  : Dp — {can,2}.
The namespace reserves

) = UNTYPEABLE, (4ot = set-theoretic emptiness,

and 2 is typed refusal or fold. A native operation must supply its own zero.

1.2 The absolute constraint sentence

For a proposed continuation y after packet p, define

Admit(y | p, J) <= Typed,(y

A Gate;(y) = can
5drop(y) =0
€ada(y) =0
Estrength@) =0

A
A
A
A Oy(y) =1

Its exact common sentence is:

A continuation enters use exactly when its jurisdiction owns every term, its Gate admits the typed
packet, every required relation remains, every introduced relation has a source, every claim keeps its
earned weight, and Survival leaves another lawful continuation available.

This sentence is deterministic because each clause names one displayed predicate. [P]

1.3 Claim weights

Mark Exact use

[P] Declared premise, normalization, comparison order, or
grammar rule.

[D] Exact consequence of the declared premises.

[D/1] Exact relation together with a stated word-office
assignment.



Mark Exact use

[C] Classical or peer-reviewed source used within its native
hypotheses.

[R] Released primary construction used at its stated
strength while independent review remains open.

1] Typed interface into a native field; native conditions
remain attached.

[O] Precisely stated obligation still open in this
construction.

[I/0] Defined interface whose additional native bridge

remains open.

Weight marks compose by conjunction. Thus [C/I] means a classical result at a stated interface, [C/D/I] means a
classical input followed by an exact derivation and office binding, [C/I/O] means a classical interface with a named
open bridge, and [C/O] means a classical closed input beside a distinct open proposition. [R/I] has the analogous
released-source meaning. A restatement cannot raise any coordinate.

1.4 Exact sentence packets

Let ; be the admitted packets

P: (J7X7A7F7p7r7A7A7R7w)7

where X is the carrier, A the action, I’ the held Form, p the reader,  the reference returned by that reader, A the
retained Difference, A the lift, R the occurrence receipt, and w the claim weight.
Let & ; be the controlled sentences generated by the fixed form

In J, A carries A through F'; p returns r; R keeps A; w governs the claim.

Define

Say ,: P; = 8, Parse; : §; — P

by filling and reading those labeled fields. Then

Parse; o Say ; = idyp , Say, o Parse; =idg .

This is exact by construction on the controlled sentence domain. Common language and formal packet are two
readable coordinates of one record. [D]

For successive packets P,, P, ., let d,, be the formal dependency and u,, the warranted sentence update. Their
binding commutes when

\ Bind,,,, ° u,, = d,, o Bind,,.

The reader may follow the sentence coordinate or the equation coordinate. Both arrive at the same next packet.

1.5 Ordered use and lawful learning

The occurrence order is

(J,T';) < TYPE < Gate < Read < Return < Recognition < Append, < (Tt Ong1)-

A language update follows



Structure — Difference — Notice — Pattern — Recognition — warranted Update — continued Structure.

Retyping is a signed learning event:

Type, ., (z) # Type, (v) = <CL‘, Type, (v), Type,,, (), SourceAuthority, @> €ER,.,.

The prior type remains in the receipt. The repaired type governs the next use. [P]

2 Difference and its zero

2.1 Represented Difference
Let p: G — GL(V) be a representation and let v € G. Define

For Y15 V2 € 97

D,(my2) = p(n)p(ye) —1
= ([ +D,(n))I+D,(v)—I
= D,(m) + D,(3) + D,(11)D,(72)-

This induces

ABB:=A+ B+ AB.

Direct expansion gives associativity and

0BA=A=Am@0.
Whenever I + A is invertible,
AP = (T + A7t —1.

Therefore 0 is the identity coordinate of represented Difference under |B. [D]

Read. Difference is displacement from a typed identity. Zero says that the declared comparison has returned to
its identity coordinate. The carrier and its other relations remain present. [D/I]

2.2 The first distinction

For an alternating form w,
w(v,v) =0
on every inhabited carrier vector v. A zero self-read and an empty carrier occupy different types.

0#®sct7é®7é2

is a namespace distinction rather than an arithmetic chain. Each mark retains its declared office. [D/I]



3 The minimum carrier

3.1 Premise profile

The local minimum theorem uses exactly the following premises.

1D Premise Role

PO Least positive-dimensional real Selects V = R2.
carrier supporting a nonzero
nondegenerate alternating form.

P1 Oriented unit basis and Selects continuous turn and 7.
radian-normalized compact
generator J with J2 = —I; Q = —J.

P2 Memory-Motion transport is a States the transport class.
nonnegative integral 2 X 2 map with
positive cross-couplings,
determinant +1, and infinite
projective order.

P3 Minimize trace; check entry Selects @ up to coordinate
L'-complexity independently. exchange.

P4 Recognition keeps quotient equality, —Prevents Return from erasing
active Difference, Fit residual, scale, traversal.
and occurrence receipt as separate
fields.

P5 Pair compact contact and one Declares the common occurrence
golden axial step by coordinate.

u=a/m=Xlog® = AA/(2log D).

Each row is [P]. The deductions below are [D] unless an office assignment is stated.

3.2 Least oriented carrier

An alternating form on a one-dimensional real carrier is zero. A nondegenerate alternating form has even rank.
Hence two is the least positive dimension admitted by PO.

Take

Then

w(v,v) =0, det Q2 = 1.

Read. A readable orientation needs two places. The self-read is zero; the oriented relation between different places
can remain nonzero. [D/I]

3.3 Compact turn and the 7 contact

Define

U(a) =e* =cosal +sinaJ.



The least positive parameter for which the turn is a scalar matrix distinct from I is

m=min{a > 0:U(a) € RI, U(a) # I}, U,=-I

T

For v # 0,
while

At the same contact,

I+U,=0, UFU,=F

for every bilinear form F.

Read. The projective reference returns at the half-turn. The oriented lift carries the half-turn. Every bilinear
Form survives the central action. [D/I]

This is the compact witness later carried by the Gravity record.

4 Minimum Memory-Motion transport

4.1 Selection theorem

Let

A= (Ccl Z) € My(Z,), b,e>1, det A = +1,

and require infinite projective order.

If tr A =0, then a = d = 0. The determinant condition gives bc = 1, hence b = ¢ = 1, and A? = I; this candidate
has finite projective order. Therefore tr A > 1.

At trace one, (a,d) is either (1,0) or (0,1). Since
det A = ad — bc = —bc = +1,
positivity gives b = ¢ = 1 and det A = —1. Thus the trace-minimizing orbit is
1 1
2= (1)
or its coordinate-swapped conjugate. Every candidate has entry complexity

JAly =a+b+c+d>3,

and the same orbit attains 3. Symmetry and determinant —1 arise at the minimum. The eigenvalue ratio of @ is
®/¥ = —®2, which is not a root of unity; hence @ has infinite projective order and belongs to the declared class.
[D]



4.2 Memory and Motion

The action is

Q(a,b) = (a+b,a).
Direct calculation gives

detQ=—1, Q*=Q+1, 1_Q-1I

The later second register is the earlier first register. The prior pair remains soluble from the later pair through Q.

Read. Motion advances the coupled registers. Memory is the exact solvability of the promised earlier relation
together with the occurrence receipt. [D/I]

5 Golden rails and generated Form

5.1 The two rail scales

The characteristic equation of @ is

Its roots are

They satisfy

With

we have

Qug = Pvg, Qug = Yuyg.

These are exact consequences of P2-P3. [D]

5.2 The generated symmetric Form

Take the ordered @-Difference relative to €2:
-2 1
— 0OTO _ _
G=Q"Q QQ(l 2).
Then
GT =G, G? =51, det G = —5.

10



For v, = (z,1)T,
v G, = —2(z? — 2 —1).
Therefore
vIGv, =0 < x € {®,V}.
The two @Q-eigenrails are exactly the two G-null rails, and

Qvg,vy) = V5 #0.

Read. Each rail is null at its own Form read. Their oriented relation carries the exact separation V5. Zero and
inhabited Difference occur in the same packet. [D/I]

The positive null rail supplies the exact witness later assigned to Light. [D/I]

6 Mirror, carriage, and the two-factor root

6.1 Normalized mirror and axial generator

Define

Then

H? =1, S?2 =1, JS=-5J, H=JS.
The mirror reverses the compact generator:
HJH =—J.
It exchanges the golden rails:
Huvg = Doy, Huvy = & tug,
while the axial generator resolves them:
Svg = Vg, Svy = —vyg.

Read. Mirror is the involution H. Compact turn is generated by J. Axial motion is generated by S. The scalar ®
sets the positive rail scale. These offices meet without collapse. [D/I]

6.2 Continuous axial carriage

Define

I+s
L, =eulos S —9UPf NPy, Py =

Since S? =1,

11



LlGL, =G, HL,H=1L_,.
At one axial step,

_Q+2I
V5
Read. Light carriage expands one null rail and contracts the other while the signed Form remains exact. Mirror

reverses the carriage parameter. One @Q-step is the axial sign together with the positive Form-holding carriage.
[D/1]

L, L% = Q> Q=5L, =L,5S.

6.3 Exact two-generator minimum

The four matrices

are linearly independent. Hence

spang{l,J, S, JS} = M,(R).

Every A € M,(R) has a unique coordinate

A=al+bJ+cS+dJS.

Equivalently, the assignments

e_+—J, e, — S

extend to an algebra isomorphism

ClL 1(R) = My(R),

and

t:C o My(R), vx+iy) =zl +yJ

is the compact complex subalgebra. [D]

By Cayley-Hamilton, the unital algebra generated by one real 2 x 2 matrix A is contained in span{I, A} and is
commutative. It cannot equal the four-dimensional noncommutative algebra M,(R). The pair J,S does generate
it. Therefore two noncommuting generators are necessary and sufficient for the complete local real operator algebra
under P0-P3. [D]

The local operator root stops here. Later entries are scalars, coordinates in this algebra, predicates or readers,
occurrence receipts, source-bound field interfaces, or explicit OPEN obligations. That classification is a document
rule. [P]

6.4 Gravity and Light

Define the compact record

=—1,[Uw] =[], A(U,) = -2, UIGU, =G).

Its office is Gravity:

12



Gravity = & .

Gravity holds the comparison Form at compact central contact. [D/I]

Define the axial record

L4 = (®, 9, 03Gvy = 0,Qvg,vy) = V5,H,S,L,, LIGL, =G, HL,H=1L_,).

Its office is Light:

Light carries the positive nonzero null pattern through mirror-related Form-holding motion. [D/I]

Their seam is

Rin = 6, | Lo |

min

The bar | keeps both typed records active. In the root algebra its exact interface is anticommutation together with
the product JS = G/v/5. [D/]]

6.5 Through

The normalized crossing is the packet

Through . = (\/3, G/V5=H,HJ =85,Qvg,vy) = \/5) .

The scalar v/5 supplies the rail separation and normalization. The full packet performs the crossing from generated
Form through mirror and compact turn into axial motion. [D/I]

7 Return, Time, Recognition, and Silence

7.1 Difference and Fit residuals

For an action A and bilinear Form F', define

At compact contact,

The first records active oriented Difference. The second records exact Form Fit. [D/I]

7.2 Return

Let p: X — X be a declared quotient and let A lift an admitted action A. Return at 7 means

~

Return, (4, %) <= p(AF) = p(%).

The lifted Difference remains separately readable:



or, when a deck action is declared,

AF = N, ~v € Deck(p), ~#e.

Return is equality at the named reader after transport. Lift keeps the finer state or address on which the traversal
remains. [D/I]

7.3 Time

P5 declares one occurrence coordinate across the compact and axial charts:

A AA
~ log®  2log®’

(&%
U= —
™

Define

T@‘ﬂ-(u) _ (e‘n'uJ’ eu(log'ib)S,u7 Ru) .

Time is this ordered function office together with its occurrence receipt. At v = 1, Gravity reaches compact contact
and Light completes one positive axial step. [D/I]

Timing is the successor address
O:nr—n+1.
Time carries the paired action. Timing distinguishes its occurrences. [D/I]

7.4 Recognition
Define the Recognition packet

Hp(v; Rl) = ([Uﬂ'v] - [UL A(Uﬂ)l}, EG(Uﬂ')7u =1, Rl) :

Recognition is Return carrying active Difference, Fit, scale, and occurrence in one structured packet. [D/I]

The packet contains its fields before the reader acts. Applying the Silence reader is the next operation.

7.5 Silence
Define

® () := Readg; (I, (v; R,)) = 0.

The namespace is fixed:

Mark Type

P positive golden scalar
L£s Light office record

II Recognition packet

®(m)  Silence reader inscription

Silence is the zero required correction after the declared comparison. The packet retains A(U,) = —2I and R;.

[D/1]

14



7.6 Half-turn and full-turn addresses
At u=1,
e™ =], ¥ = 2wu = 2.

The compact action has reached the projective half-turn. The oriented lift dial has completed one full display cycle.
The two values belong to different carriers and share the occurrence coordinate u. [D/I]

8 Golden and phase identity families
8.1 Scalar and transport identities

For integers n > 0, define Fibonacci and Lucas sequences by

Fy=0, F,=1, F

n

vo=F 0+ E,,

LO =2, Ll =1, Ln+2 = Ln+1 + Ln'
Then

Qn :FnQ+F7L—1I

forn > 1, and

CI)”:F7L(I)—|-F”_17 \I’n:Fn\I/_FFn—l’

"4 U =L, O —U"=+5F.

The matrix recurrence, scalar rails, and integer sequences are distinct reads of the same characteristic relation
2
*—x—1=0. [D/I]

The principal golden identities acquire dynamical content only after the carrier () and its rail vectors are named:

Scalar identity Exact transport form Controlled grammar

P2 =041 Q%vg = Qug + Vg Two positive-rail steps contain the
advanced state and its unit identity in
one exact sum.

P2 -1=9 (Q% — Dvg = Qug Removing the identity action from the
two-step fold leaves the one-step Light
scale.

=1+ Qug = vg + Q tug The advanced rail state is the identity
state joined to its inverse-step Memory
coordinate.

> l=0-1 Q vy = (Q — DNy The prior rail state is soluble from
present Motion and identity.

UV=1—-9=—-0" Qug = —0 vy The opposed rail carries inverse scale
together with sign reversal.

PV =—1=det@ product of the two eigen-scales The coupled transport preserves unit
area magnitude and reverses
orientation.

—T =15 Qvg,vy) = V5 The oriented rail contact carries the
exact nonzero separation used by
Through.

15



Scalar identity

Exact transport form

Controlled grammar

P+ t=y5=20—-1
d=1+1/0

o" = FIL(I) + anl

Fy = (@0 —0m)/V5

L, =®" +¥"

ZZ:O q>k — Pnt2 _ P

S =9

tr L, = V5

® is the positive fixed point of
flz)y=1+1/z

Qn = FVLQ + anll

spectral resolution of Q"

trace of the rail-power decomposition

finite geometric accumulation

convergent inverse-scale series

Positive advance and contraction meet
in the trace of the Form-holding axial
step.

Scale advance, inverse address, and
scalar identity close at one positive
fixed rail.

Every finite transport power resolves
into the current motion generator and
identity with integer Memory
coordinates.

The signed difference of the two rail
powers returns the integer transport
coefficient.

The joined rail powers return the
Lucas trace coordinate.

The complete finite scale history equals
its terminal lift minus the first positive
rail step.

All admitted inverse steps sum to the
positive fixed scale on the scalar
carrier.

Every sentence in this table is a serialization of the middle equation. The scalar identity alone receives no physical

motion claim. [D/I]

8.2 Five-wheel phase

The positive golden root satisfies

With

one has

<5 — 627ri/57

1+¢G+¢GH=29.

Identity joins the forward and inverse five-wheel phases; their scalar contact reads the positive golden scale. [D/I]

8.3 Euler contact

The compact exponential gives

Under the complex scalar read this is

em+1=0.

The hinge is ¢ — J. Exponential carriage supplies the motion, 7w supplies compact contact, 1 supplies the scalar
unit, and 0 is the returned sum in the scalar reader. [D/I]

The golden identity family and Euler contact are exact on their own carriers. Their shared interface is the paired

Time and Recognition packet. [D/I]

16



9 Linear Infinity and dual metric read

9.1 Additive carriage coordinate

On the upper half-plane, the golden endpoints are ¥ and ®. Define

D — 2z
Xax(2) = —-

The axial carriage satisfies

Xax(le) = ®72Xax(’z)'

Set

A(z) = log

)
, T =2log®.
Xax (2)]

Then
ALyz)=Az)+T.
The quotient and lift are
[A+T]=14], A+T #A.
Every nonnegative lift address has a unique cell coordinate

A=KT +v, keZ.,, v e [0,T).

Read. The quotient position returns after one cell. The lifted coordinate advances. The integer k keeps completed
cells and v keeps local position. Linear Infinity is this unbounded additive coordinate with finite addresses. [D/I]

9.2 Harmonic Memory

Let

b: H— Max = <Ll>\|H

be the quotient. The function A does not descend globally, while dA does. There is a unique one-form a,., on M,
satisfying

¥y = dA.
In golden Fermi coordinates (4, A),
ds? = dé® + cosh® 6 dA2,
and
d(dA) =0, d(xdA) = 0.

Therefore @, is harmonic and nonexact, with core period

17



% Ay =T = 2log @

Read. The quotient closes, the cover advances, and the period keeps the traversal. [D/I]

9.3 Escapement and the time addresses

Define the quotient clock

vqupzzexp<2wiA§f>>.

Because A(Lyz) = A(z) + T, this is well defined on M,,. More generally,

W([L,z]) = e*™ W ([z]).

On Z, x H, define a four-phase escapement by

E(r,z) = (r+1 (mod 4), Ly42).

Then

(&2 = (rL2), WL =W(e),  Al2) =A(2)+T|

The finite display returns; the axial lift advances; the occurrence receipt distinguishes the completed cycle. [D/I]

The time-related marks retain separate carriers:

Mark Exact office

U paired compact/axial action parameter

¥ = 2mu oriented display angle

O:nn+1 occurrence successor

0,(h) interval Survival read

H involution satisfying HL, H = L_,,

t native analytic parameter in Z(t)

=(t) completed analytic read, even under ¢ — —t

Mirror reverses the axial parameter. Timing advances the occurrence. Survival evaluates a path over an interval.
The completed E reader evaluates its own analytic parameter. No equality between these carriers is implied. [D/I]

9.4 One coframe, two metric reads

Choose an orthonormal eigenframe (e, e;) of H with

Hey = —ey, He, =e;.

For £, > 0, define the V-valued coframe

E ={y(e; dd + ey coshd dA).

The positive and signed reads are
E*gy = (3 (do® + cosh® 6 dA?) ,
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E*ng = (3 (do® — cosh® § dA?) .

The same coframe supports a positive projective metric and a signed Lorentzian metric. The projective read admits
A ~ A+ T; the signed Time coordinate retains A € R. [D/I]

9.5 The local ¢ coordinate

The point ¢ lies on the golden geodesic because

It satisfies

Xax (Z) = 72(1)3

1 5
— o) +12="2.

(0-3) +1*=3

AG) =0, i J,

T =

The point 7 is the compact phase coordinate on the axial chart. Its inverse is the opposite quarter-turn. A geometric
singularity requires a native failure-of-extension condition. [D/I]

For declared Color and Meaning readers p., and p,, the local coordinate interface is

GMMZ = (Z = J’ Xax(’w = —ZCI), A<7’) = 0’ Lu7 Ru7pcol’puse) :

The first five fields are fixed by the root chart. Color and Meaning enter only through their declared readers. Thus
the packet coordinates phase Light, Memory, and Motion at the local 7 address without turning a visual or use-reader
claim into an algebraic consequence. [D/I]

10 Exact symbol offices

Each mark below has one office in this reader. A native field may reuse a familiar glyph only after declaring its own

namespace.

Mark Type Office Governing relation Weight

v real carrier minimum Scope V =R? [D]

I identity operator identity Iv=v [D]
endomorphism

1 scalar unit scalar identity le ==z D]

0 native zero or reader can after a named native identity law [D/]
residual Gate/read

0 failed type judgment UNTYPEABLE norwithl';Fo:7 D]

Dot empty set set emptiness native set theory [D]

2 typed Gate output refusal or fold codom Gate [P]

J=C; compact generator Turn; real coordinate ~ J? = —1 [D/1]

of i
Q=-J alternating matrix oriented two-place w(u,v) = uT Qv [D]
read

™ compact contact Gravity holder U,=-1I [D/]]
address

Q minimum coupled Memory-Motion Q(a,b) =(a+0b,a) [D/1]
transport

o positive golden Light holder P2 =P +1 D/
eigen-scale

v conjugate eigen-scale mirror rail U= [D/]

G symmetric bilinear Form and metric seam G = Q'Q —QQ D]
relation

H normalized involution — Mirror H=G/V5, H*=1 [D/]]

19



Mark Type Office Governing relation Weight
S axial involution Light Motion S=HJ,S*=1 [D/T]
generator
L, one-parameter action  axial carriage ellog ®)5 [D/1]
i complex unit compact Light i=J [D/1]
coordinate

e exponential base flow constructor A etd [D/1]

A action residual Difference A(A)=A—-1 [D/1]

P Form residual Fit ATFA—-F [D/]]

u paired parameter Time coordinate P5 [P]

R, occurrence record Receipt append-only 1]
comparison record

) successor Timing nn+1 [D/1]

0 interval viability read ~ Survival 0,(h) [D/1]

o) compact angle phase Ula) = e’ [D]

9 oriented display angle  lift dial 9 = 27u [D/1]

gorp declared map Reader codomain fixed by use [D/]]

I, structured packet Recognition Return, Difference, [D/]]
Fit, scale, receipt

O(r) reader inscription Silence Read;(I1,) =0 [D/I]

s fifth root of unity five-wheel phase e2mi/> [D]

¢(s) analytic function Riemann zeta native definition and [C]
continuation

E(t) completed analytic phase reader (3 +it) [C/1]

critical-seam read

Bare ¢ has no admission path because (5, ((s), and any separately declared two-place zeta reader occupy different

namespaces.

11 Minimum definitions

The equation or packet fixes the office. The word follows that operation.

Word Minimum exact office Handle Weight

Jurisdiction owning field of admitted use T, [D/1]

Typing context active conditions, F,Fo:T D]
constraints, source authority,
and namespace

Scope carrier, grain, orientation, (X, p,grain) 1
and reader address

Carrier declared domain on which X in P [
the relation acts

Operation declared transformation or A: X = X' [
composition

Reader declared map resolving the p: X =Y, [D/1]
distinctions required for one
use

Read application of a Reader to x = p(z) [D/1]
an admitted carrier state

Reference retained relation against rin P 1
which the present read is
compared

Source coordinate address of the native source field inside I'; 1
statement, proof, data, or
protocol governing reuse

Claim weight maximum strength at which [P]

a statement may pass into
later use

w= /\j w; from the declared
weight marks



Word Minimum exact office Handle Weight

Claim typed proposition together (o, J,source, w) [
with jurisdiction, source
coordinate, and weight

Proof finite derivation from stated  P,,...,P, Fp o [
premises by the rules of a
named formal system

Evidence output of a declared (p, protocol, data, €) [
observation or comparison
protocol

Identity typed unit leaving its carrier I or 1 with carrier named [D/1]
unchanged

Number element of a declared n € N together with [
algebraic carrier with (N,+,-,0,1,...)
declared operations

Quantity value returned by a (q(z), [q],9q) [C/T]
measurement map together
with unit, scale, and
uncertainty

Unit identity for a declared 1z = z or declared physical [D/T1]
operation; for measurement,  unit
the stated comparison
standard

Sign sector returned relative to a  sgn,(z) € {—,0,+} [
declared cut and zero

Orientation equivalence class of ordered  sgnw(eq,e,) in the root [D/T1]
bases under carrier
positive-determinant change

Difference represented departure from D,(v) or A(A) [D/1]
typed identity

Relation typed predicate or RCX, x-xX, 1]
multilinear law on a
declared carrier

Structure carrier together with the (X ARG {AD 1]
relations and operations
admitted on it

Symmetry admitted automorphism A e Aut(X,{R;}) or 1]
preserving the declared Yp(4)=0
structure or Form

Invariant declared relation or read q(Az) = q(z) or A*F = F 1]
unchanged under the
admitted action

Form named relation evaluated on  Q, G, I, or native F' [D/1]
a named carrier

Fit zero residual for the Yr(A) =0 and audit [D/1]
declared Form and packet residuals

Function ordered action followed by a  u > T (u) = g, [D/T1]
declared read

Dynamics parameter-indexed actions S(t,r)S(r,s) = S(t,s) [C/T]
satisfying the named
evolution and composition
laws

Mechanics state, constraints, evolution (X,C,5,0) [
law, and observables in one
native packet

Condition predicate opening a branch named equality, inequality, 1

or law
Constraint relation held during C(z) =0and C(Az) =0 [

admitted motion

when invariant
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Word Minimum exact office Handle Weight

Law quantified native relation Ve € X¢, L(z) =0 1
together with its domain
and hypotheses

Minimum least admitted candidate m € C and m < z for every [D/1]
under a declared comparison 1z € C
order

Minimal admitted candidate with no  no z € C satisfies z < m [D/1]
strictly smaller admitted
competitor

Gate admission map on typed Gater, [D]
candidates

can next use admitted zero Gate residual [D/1]

Admissibility membership in the y € Aa(x) [D/1]
continuation set fixed by
declared conditions

Probability normalized measure on a Pr(E) = u(E) after (A, X, u) [C/]]
declared admissible event is supplied
space

Occurrence one admitted path indexed (P,,0,)e R, [D/1]
and appended to the receipt

Refusal typed Gate result declining 2 [P]
a candidate

UNTYPEABLE no type follows in the active () [D]
context

Zero identity coordinate supplied 0 under named law [D/1]
by a native operation or
completed reader

Motion state-changing action on the @, U,, L, or native action [D/T1]
carrier

Gravity compact contact record (G2 [D/1]
holding projective Return,
active Difference, and Form

Light positive null-pattern record Ls [D/1]
carried by axial motion
through mirror-related Form

Turn compact oriented action U(a) [D/1]

Mirror involution reversing the H?=1I HJH=-J [D/1]
declared orientation or rail

Hinge mirror-fixed subspace Ph=(I+H)/2 [D/1]

Axis antipodal quotient of St — RPY, v [v] [D/1)
oriented Scope

Cup bounded Reader aperture C(r,h) ={z:16,(z)] < h} 1]
about a named reference

Lift finer state or address carried A+7T # A with [A+T]=[A] [D/]]
beneath a coarser Return

Contact equality at a declared [U,v] = [v] [D/1]
quotient reader after motion

Return declared reference equality p(za?) =p(Z) [D/1]
after transport

Memory promised earlier relation is Q7! together with R, [D/1]
soluble from present
transport and receipt

Receipt append-only occurrence R, ., = R,||(P,, witness) [D/1]
record carrying the fields
promised by the Reader

Recognition Return carrying Difference, I, [D/1]
Fit, scale, and occurrence

Correction typed update warranted by (Tps Tnsrssource, ©) € R, 4 [D/1]
the completed comparison

Time ordered occurrence function T g, (u) [D/1]
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Word Minimum exact office Handle Weight

Timing successor address of O:nn+1 [D/1]
occurrences

Survival interval path stays in its 0,(h) [D/1]
viability region

Silence completed read with zero ®(7) = 0 with IT, retained [D/1]
required correction

Persistence prescribed applications fixed-rule availability [
remain admitted under one
rule version

Endurance enacted composition inside a  evolution composition and [D/1]
Form-holding set invariant admissible set

Pattern invariant, orbit, periodic native invariant or transport  [I]
relation, or returned relation law
carried through motion

Notice resolved Difference crosses a  d,(v,,v, ;) > €, 1]
declared threshold

Attention time-indexed selection of an A, : X ;; = X, or 1]
available read allocation (ay)

Care selected relation held admitted e™ path with [
through bounded carriage Form and bound
without forced verdict

Meaning fixed input under the same partial Meaning, : R =V, [
supplied record and rule
yields the same use-read

Forget a distinction promised by failed inverse, receipt, or 1]
the reader is absent from reader condition with field
the later packet named

Noise unresolved disturbance in a  channel, disturbance, reader, [I]
named channel and reader resolution bound

Signal source distinction carried x5 Sig Sy 4% [C/T]
through a declared channel
to a declared Reader

Channel map or conditional law K(y | s) or a declared [C/T]
carrying source states to deterministic map
output states

Entropy native functional of Sp =kglogQ or [C/T]
multiplicity or uncertainty Hg, =—> plogp
on a declared state space
and Reader

Music timed Difference with Z(k+12) = Z(k), 1
quotient Return and register W (k+12) = W(k)+1
lift

Color spectral field carried spectrum, illumination, cone  [I]
through a stated visual read, spatial comparison
reader

Rainbow seven-band read of all 28 W = 695:0 W, S P, =1y [D/1]
signed seams

Imagination identity-signed phase office T Hpe> U(a), P#, lift, receipt  [D/I]; [I/O]
across a declared orientation;
human instantiation remains
an aperture

Tool typed map with domain, (f: Xe—Y,p) [
condition, codomain, and
checkable output

Technique ordered composition of oo f1 with typed [
Tools with every junctions
intermediate type exposed

Stop completion of the performed  Fit(P,) =1 = Stop [D/T1]

comparison followed by
receipt append



Word Minimum exact office Handle Weight
Mathematical closure every advertised derived complete dependency ledger  [D/I]
node follows from displayed together with the displayed
premises and earlier derivations
dependencies
Aperture exact proposition excluded named row in the aperture [D/1]
from the closed consequence  ledger
set and carried forward with
its dependencies
OPEN exact obligation whose named proposition and [D/1]

required result is absent
from this construction

dependency packet

The Imagination office is formally defined. Its phase, signed sectors, quotient, lift, and receipt are available; a
human-reader identification remains OPEN.

12

12.1 Conjunctions

Constraint grammar

Words joining exact relations carry their own typed work.

Word Exact office

| seam: both typed sides remain active; the interface is
declared

a/an existential admission: dz € X satisfying the stated
predicate; no uniqueness follows

the unique admission: Iz € X satisfying the stated
predicate

only exclusion at a declared predicate: P(y) = y = z for
every admitted y

all / every universal quantification over the named domain

some existential quantification over the named domain

no empty satisfying set inside the named domain:
{{17 € X : P(‘T>} = (Z)set

is either typed equality =, or definitional equality :=; the
mark must be shown

as type judgment x : 7 in the active context

means exact office binding: parsing the controlled sentence
returns the displayed packet

and simultaneous membership of stated fields in one
occurrence packet

or inclusive logical disjunction P V @Q; exclusive choice is
written exactly one

not negation of a typed proposition relative to its declared
domain

if / then implication P = ( inside the active context

because displayed derivation or source edge from premises to
claim

therefore the stated claim follows along the displayed dependency
edge

of named packet projection 7, (P); the projected field k is
shown

in typed membership z € X

from / to domain and codomain of a declared arrow f: X — Y
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Word

Exact office

with

at
under

between
through

across

inside / outside

before / after / next

typed fiber product X x , Y over the declared shared
coordinate Z

evaluation ev,(f) = f(a) at a typed address a
restriction to the displayed context, hypotheses, or
condition set

oriented pair or seam (x,y); reversing order carries the
stated sign action

declared crossing map together with its held relation
and lift; root instance Through .

a declared transport whose source and target lie on
opposite sectors of a named cut

signed sectors Pf; = (I + H)/2 after cut, orientation,
and reader are declared

occurrence order carried by © and the append-only
receipt

same equality =_ at a named type, reader, and grain

must universal consequence under the active constraints

may membership in a nonempty admissible continuation set;
occurrence does not follow

holds zero Form residual X (A) =0

carries action together with the lift and receipt that retain its
Difference

returns equality at the declared reader after transport

enough Fit = 1, permitting Stop for the performed comparison

The Recognition packet contains Return, Difference, Fit, scale, and receipt. The Silence verdict follows when Read;
acts on that packet. Packet membership and reader output remain separate relations.

12.2 Signed sectors

For the metric mirror,

I+H . I-H
PE277 PH:

r = Pjx + Pyu.

The + sector is fixed by H and the — sector changes sign. A biological membrane, logical theory boundary, visual
aperture, and metric mirror each require a native cut and reader before inside and outside enter use. [D/I]

12.3 Canonical constraint sentence

Every admitted instance has the form

Under the declared condition, Motion carries Difference through Form;

the Reader returns Reference; the Receipt keeps the Lift;

Fit closes the performed comparison; Survival admits the next use.

Each capitalized word is defined above. Every conjunction in the sentence has one declared relation. This sentence
is the common-language normal form of an admitted packet. [P]

13 The finite office web

13.1 Four fields and eight offices

Declare the eight use-layer offices
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Field First office Returned office

Motion  Orient Transport
Gravity  Bound Regulate
Light Cut Read
Memory Couple Return

and write

Og = {Orient, Transport, Bound, Regulate, Cut, Read, Couple, Return}.

The reader g is a disjoint address:

05U {g} =8 +1=0.
The office declaration is [I]. The count is [D].

13.2 Twenty-eight signed seams

Let Vg = R®. Its signed pair space is

W =A%V,  dimW = (2) — 28.

For normalized records m,r € S7 C R, define
a = {m,r), D=mr" —rmT, Ay =myr —myr;.
Then
D'm=1r—am,

so the second record is solved exactly:

’r:am+DTm.

Moreover,

[mAr?>=1-ad%

The scalar agreement a and the complete signed seam field D retain the full second normalized record relative to
m. [D]

13.3 Seven-band resolution

Label the eight office addresses by {oo} LI Z,. For each ¢ € Z,, define

M, = {{oco, 3} U{{l+k,{—k}:k=1,2,3]},

with arithmetic modulo 7. Every M, contains four disjoint pairs, and every unordered pair of distinct vertices occurs
in exactly one M,. Thus these matchings explicitly one-factor the complete graph:

28="7-4.
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For each matching, define

W, = span{e; Aey : {j, k} € M,}

and let P, be the orthogonal projection onto W,. Then

6 6
W:EBWEa PyP,, =64 Py, ZPg:IW-
£=0 =0
For w = m A r, the band weights are
6
B, = |Pwl?, > By=|uw|*=1-d%
=0

Choose centered band values

(Ags -rAg) = (0,1,2,3,-3,—2,—1)

and define
6
‘%rbw = Z )‘ZPZ'
=0
The vertex involution p(co) = 0o, p(j) = —j (mod 7) induces an orthogonal mirror J,, satisfying

J,

rbwpl‘]rbw = be ‘]rbw‘T erw =—-R

rbw rbw*

Read. The Rainbow reader resolves all 28 signed seams into seven orthogonal four-seam bands. The band read
and the signed seam record remain together, so the complete field stays soluble. [D/I]

The combinatorics in this section is exact and free-standing from PO-P5. Its attachment to the named offices is an
interface declaration. [D/I]

14 Native-field admission

14.1 The field packet

For any selected mathematical, physical, biological, musical, logical, or semantic jurisdiction J, define a candidate
interface packet

Ay =Tr Xg, Az By, Cory pgry T, A, Ay R w0 )

The packet is admitted exactly when:

—_

I' .+ owns the namespace, conditions, constraints, and source coordinate;
X5 is the native carrier;

Az is the native action or evolution;

F4 is the relation held or tested;

C 4 states the native hypotheses and boundary conditions;

p is the declared reader and resolution;

ro is the reference returned at that reader;

A is the retained Difference;

A4 is the finer lift or address;

R4 records the occurrence and provenance;

CLOXND TR WN

—_
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11. w. retains the native claim weight.

Writing X 4 for these eleven field names, packet completeness is the finite audit predicate

Complete(A,) = H 14k typeay-
keX 5

Thus Complete = 1 exactly when no required coordinate is absent.

The Gravity-Light read of an admitted packet is

Readcw@‘lsf) :( Fy,Cy | Ag Ay, pr, Ay )

relation held Difference carried and read

This is exhaustive on the admitted packet domain because every required field appears exactly once in the definition.
It is a language interface [I]. The native theorem remains in its source jurisdiction at w..

Its common sentence is

The governing relation holds while a declared motion carries readable Difference; the native reader
returns its reference at the stated grain, and the lift and receipt keep what occurred.

14.2 Interface rule

Two fields share an interface when a typed map carries a specified relation between their packets:

The interface must state which carrier, operation, Form, reader, and Difference are preserved. A common group
law, matrix identity, quotient, or word does not identify the native fields. [P]

15 Geometry, gravity, light, and field motion

15.1 Metric interval

On a smooth manifold with metric g,

ds? = Gy datdz”.

The metric and coordinate chart supply the Gravity duty: they hold the interval relation. The tangent displacement
supplies the Light duty: it carries the addressed Difference. The scalar ds? is the read. [C/I] (Ref. 1)

In the geometric-optics light-cone interface, let k£ be a nonzero null tangent:

g(k,k) =0, k0.

Read. At this interface, light propagation carries a nonzero null direction. The zero interval is a metric read of
that direction, rather than an empty carrier. [C/I] (Refs. 1, 2)

15.2 General-relativistic gravity

The Einstein field equation is

) 81G
Ein _ N
GW + Agw = T,

Its native packet includes manifold, metric, connection, curvature, stress-energy, coupling, gauge, and boundary
data. Gravity names the held geometric and constraint relation. Light names causal, radiative, and measurement
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carriage through that relation. Geodesic, orbit, wave, redshift, and lensing readers require their own observables.
[C/I] (Refs. 1, 3)

15.3 Rest energy and mass shell
The relativistic dispersion relation is

E? —?p? —m2ct =0.
At the rest-frame section p = 0,

_ 2
Ey = mc*.

The mass shell is the held invariant relation. Energy-momentum carries motion. Rest energy is the value read on
the named rest-frame section. [C/I] (Ref. 1)

15.4 Dirac field

In units A = ¢ = 1, for a spinor 1,
("D, —m)p =0,  {y", 4"} =29""1.
The Clifford anticommutator returns the metric relation. The first-order operator carries spinor phase and coupling.

Squaring the free operator returns the mass-shell relation; gauge and curvature terms remain explicit in the coupled
case. [C/I] (Ref. 4)

15.5 Quantum state and measurement

For Hamiltonian H ,

thopp = Hyp, (W, ) = 1.
Unitary evolution holds the inner product while amplitude and phase move. A measurement reader requires its

observable, spectral measure, preparation, and outcome rule. The state, evolution, observable, and read remain
distinct fields. [C/I] (Refs. 5, 6)

15.6 Electromagnetism

For the electromagnetic two-form F' and current three-form J_,,

dF =0, dxF = J,,,.
Metric and orientation define *. The observer split for four-velocity u is
E, =F,u", B, = (*F)Wu”.

The field equation holds the source relation. Electromagnetic propagation carries phase, polarization, and energy-
momentum. Electric and magnetic fields are reader-dependent components of one two-form. [C/I] (Ref. 2)

For a U(1) connection A, loop phase is

Hol, (A) = exp (Z;L] %A) .

Local field strength and global loop phase are separate reads. [C/I] (Ref. 7)
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15.7 Noether current

For a continuous variational symmetry under the stated boundary conditions, Noether’s theorem gives

V" = 0.

The action and variational symmetry hold the relation. Evolution carries the current. The conserved charge is the
returned read on homologous hypersurfaces with boundary flux controlled. [C/I] (Ref. 8)

15.8 Higgs field and Yang-Mills gap

For an electroweak Higgs doublet,

V(dr) = =126 + Ndldm)?,
with vacuum orbit

2
o =
Oion = -

The native packet contains gauge group, representation, vacuum orbit, stabilizer, couplings, and excitations. The
Higgs mass relations follow only with those native terms. [C/I] (Ref. 9)

For quantum Yang-Mills, a mass-gap packet requires a physical Hilbert space H vy, vacuum €2
Hamiltonian H~, axioms, and

self-adjoint

vac?

Ey((0,4)) =0

for some A > 0 in the stated infinite-volume construction. The spectral condition is exact; construction of the
complete four-dimensional packet remains [O] (Ref. 10).

16 Signal, channel, and readable Difference

Let X be a source symbol in a finite alphabet X with law py, let

enc: X — S,
be an encoder, let K(y | s) be a channel kernel from S, to a finite output alphabet 4, and let

—~

p:d—=x
be the declared Reader. The communication packet is

enc K

X558, Sy SR

Its admissible output set before probability is

Ag(x) ={y € ¥ : K(y|enc(z)) > 0}.

The exact error read is

The Shannon entropy and mutual information are
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Hgp,(X) = —pr(a:)logpx(x), I(X;Y) = Hgy(X) — Hg, (X | ).

Signal is the source distinction carried through the channel to the declared Reader. Noise is the channel disturbance
measured relative to that source, Reader, and resolution. Readability is a property of the whole packet; it is
not supplied by the carrier alone. Shannon entropy, thermodynamic entropy, Silence, and Forget remain separate

readers. [C/I] (Ref. 33)

Controlled sentence. The source supplies a Difference; the encoder gives it a channel form; the channel carries
an admitted output; the Reader returns a symbol; the error read compares that symbol with its source occurrence.

17 Thermodynamics, entropy, and transport

17.1 Admissibility before probability

For state x under conditions C', define the admissible continuation set

Ac(x) ={y: x — y satisfies C'}.

A probability law requires a measure p on that set. An occurrence selects one admitted path and appends its
receipt:

‘C — Ac(z) — (Ag(x),p) — Pr— R, ;.

Read. The future is first constrained by what the governing conditions admit. Probability weighs admitted
continuations. Occurrence records the path taken. This is the language mechanics of entropic possibility. [D/I]

17.2 Boltzmann and Gibbs reads

Let I';, be a microscopic state space, M,; a macrostate space, and

T Len = My

the declared coarse reader. For m € M,,, define

E(m) =my(m),  Qu(m)=pu(E(m)),  Sp(m)=kplogQy,(m).

For Hamiltonian flow ¢,, Liouville invariance gives

(61) st = p.

For a stationary canonical measure fig,

(¢t>*uﬁ = /'[/B7

while d classical quadratic momentum coordinates satisfy

d
ﬂ':“B[K] = §kBTth > 0

under the standard hypotheses.

Read. The macro-distribution can return exactly while microscopic motion remains positive. The thermodynamic
packet keeps macro Return, compatible multiplicity, microscopic Motion, boundary exchange, and occurrence as
distinct fields. [C/I] (Refs. 11-13)
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17.3 Thermodynamic laws as typed conditions
In one conventional sign choice, the first law is
AU = 5Q — §W.

It is an energy-balance relation whose heat and work terms depend on the declared process and sign convention.

For an isolated macroscopic process within the hypotheses of the second law,

AStotal > 0.
The zeroth law supplies the equilibrium equivalence used to define temperature. The third law supplies its limiting

statement only with the stated class of systems and limiting procedure. Each law retains its own carrier, process
class, and boundary assumptions. [C/I] (Refs. 12, 13)

17.4 Pressure and transport
Pressure may be read mechanically through stress,
T = pgii

for an isotropic stress convention, or thermodynamically through

( v )

p=—|5c :

aV S,N

The common office is a normal momentum-flux or volume-response read. The native constitutive conditions choose

the relation. [C/I]

A conservation or balance law has the form

Oc+V-j=r.

The balance is held; flux j carries the quantity; source r records local production or loss. Advection, diffusion,
conduction, reaction, and geodesic transport require their native laws. [C/I]

17.5 Chemistry and time

For concentrations ¢ with stoichiometric matrix N and reaction-rate vector v(c, t),

¢ = Nu(e,t).

An equilibrium equation is a reader cut through this kinetics. It may suppress the displayed time coordinate after
a stationary condition is imposed; the reaction path and occurrence remain in the kinetic packet. [C/I]

18 Music, vibration, and attention

18.1 Vibration and harmony

For a linear undamped mechanical system,

MG+ Kq =0, Ka, = w?Ma,.

Mass and stiffness hold the modal relation. Phase and amplitude carry motion. Frequency is the reader coordinate
of a mode. [C/I]
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A harmonic field may be written
p(t) =Y A cos(2rf.t +6,).

Harmony requires the declared tuning, spectral field, timing, grouping, and auditory reader. Frequency ratios, phase
relations, beats, timbre, and perceived chord identity remain separate coordinates. [C/I] (Refs. 14, 15)

18.2 Octave Return and register lift
Let

P, =17/127.
Define the pitch-class read Z and register address W by
Z(k+12) = Z(k), Wi(k+12) = W(k) + 1.
The inversion reader

has fixed classes {0,6}. The root-tritone-octave path is

0—-6—12 = O0—->7m—2r <+ [I—-—-I1—1.

Read. Pitch class returns at the octave. Register advances. The half-turn is the nonzero inversion-fixed contact.
[D/1]

18.3 Pythagorean comma

Twelve pure fifths and seven octaves give

o (3/2)'2 531441
P97 7 5249887

and the logarithmic residual

3
0p =logkp = 1210g§ — Tlog?2.

The octave quotient returns while the fifth traversal carries the comma. A temperament declares how that exact
residual is allocated. [D/I] (Ref. 14)

Normalize the comma by the golden step:

b
- L, = e,
vp log®’ vp

For a declared allocation a; > 0 with Ek a;, = 1, local tuning carriages may be written
Ck = eiakaps.

Attention is the selected allocation profile. Tuning is the resulting family of local carriages. The comma remains in
the complete receipt. [I]
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18.4 Notice and tonal entry

For reader distance d, and resolution €,, define

Notice,(t) <= d,(v;,v,_ay) > €,

Notice is the threshold event. Attention chooses an available read. Care keeps that selection through a bounded
carriage. Recognition is the later returned comparison. [I]

A key reader requires a declared template, accumulation window, tuning, hysteresis, and performance corpus. Its
empirical fit remains [I/0O].

19 Chemistry, material form, and living continuation

19.1 Atomic and molecular carriers

The following entries are coordinate cuts, each retaining its native Hamiltonian, approximation, state, and observ-

able.

Word Minimum native packet Exact common read Weight
Hydrogen Z = 1; neutral carrier has Nuclear charge and [C/T]
one electron and Coulomb spectrum hold the
(H, — E)p =0 bound relation; electronic
phase and transitions carry
motion.
Helium Z = 2; neutral carrier has Nuclear charge and [C/T]
two-electron antisymmetry correlated spectrum hold;
and (Hy, — E)¥ =0 two-electron phase and spin
relations move.
Oxygen Z =8; O, adds a two-center ~ Proton number, [C/1]
molecular carrier antisymmetry, and
molecular spectrum hold;
electronic, spin, vibration,
and rotation carry
Difference.
Water H,O connectivity with Bond geometry, charge [C/T]
molecular Hamiltonian distribution, and potential
HY = EU surface hold; electronic,
vibrational, rotational, and
translational motion carry
the readable state.
Gold Z =T9; bulk carrier adds Proton number, lattice, and  [C/]]
relativistic bands and fcc band relations hold;
translation symmetry electron, phonon, optical,
thermal, and deformation
motion are native reads.
Diamond carbon in diamond-cubic Lattice and bond network [C/T]

hold; electron, phonon, heat,
and stress-wave motion
carry Difference.

tetrahedral bonding

The element name, molecule name, charge state, isotope, phase, approximation, and observable remain separate
coordinates. [C/I] (Ref. 16)

19.2 Living reader

A living packet contains a maintained boundary, material and energy flux, reaction network, template continuation,
regulation, and a viability region V. For a history h : J — Xj;,., define
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97(h) = 1{h(t)ev vteJg}-

Survival is interval viability. Timing distinguishes occurrences. A living reader additionally maintains the material
conditions for another read. [D/I]

Exact native apertures include:

Living relation Exact handle Retained fields Weight
DNA reverse complement ~ RC? = id on oriented parental strand, daughter  [C/I] (Refs. 17, 34)
nucleotide words strand, orientation,
damage and repair record
ATP rotary motor [a + 27] = [o] with chemical free energy, [C/T] (Ref. 18)
throughput count stoichiometry, direction,
advancing event count
Oxygen delivery Do, = QyCyo, by blood flow, oxygen [D/]
definition of convective content, extraction, time
delivery
Sensorimotor learning later action uses a reference, correction, [C/T] (Ref. 19)
retained error signal learned configuration,
occurrence

Tree and mushroom are living-lineage adapters. A tree adds photosynthetic plant identity, vascular flow, branching
load, rooted growth, and meristematic continuation. A mushroom adds fungal lineage, hyphal exchange, fruiting,
and spore dispersal. Fach word requires its native organism, life-cycle phase, environment, transport, and reader.

[

20 Vision, color, and the physical reader

20.1 Projective visual direction

The sphere of oriented visual directions has the projective representation
52 >~ CP.
For nonzero spinor ¢ = (zy, 2;)" € C2, define
w 1 ( 2 Regzoélg
n) =i | 2Im(%z) |-

20]2 + |22

|20l |24 |ZO\2—|21|2
Then

In()l =1, nlcy) =n(y) (c€C).

The lifted spinor retains global scale and phase while the projective reader returns the same direction. The central
pair U,—U € SU(2) induces the same rotation in SO(3). [C/D/I] (Ref. 5)

20.2 Identity-signed phase and Imagination

For a nonzero state ¢ in a declared complex carrier #, let pe be its ray projection. For every phase «,

P@(@mw = pe(¥)
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at the projective reader, while the lifted phase « remains in the state representative and occurrence receipt. Under
realification i > .J,

e = Ula) = e/, HU(a)H = U(—a).

On the product carrier ' x V', let € V be the real phase coordinate. The exact signed-phase packet is

jH,p@ (’l/),ﬂf, a@; Rn) = (pq:<€iaw> = pC('l/))a U(a)xv PZI:C’PI;‘%’ a, Rn) .

Within the controlled grammar, Imagination names this identity-signed phase office: projective identity is held
while orientation, phase, signed sectors, and occurrence remain available in the lift. This definition fixes the word’s
formal packet [D/I]. Identifying a psychological or neural process with that packet requires a declared human
carrier, intervention, Reader, and comparison; that native bridge remains [I/0O].

20.3 Optical and retinal carriage

In the paraxial thin-lens model,

and the transverse image coordinate is

S S

o o

For incident optical field F, propagation paths T}, visibility factors V,,, and current ocular map L write

eye,t’
Eret = Leye E V,T,E,.
p

For cone sensitivity s, (\),

oo () = / 5, (N Lo, (2,1 2) dA.

A center-surround Difference channel is

d, = (K,

center

— K

surround) *C

a a’

with paired channels

T: = [da]+7 Tq = [7da]+'
The optical field is carried to the retina; spectral integration and spatial comparison produce the finite read; attention
Ay Xy = X selects from the available visual field. [C/I] (Refs. 20-22)

Color is the packet containing spectrum or reflectance, illumination, optical carriage, cone sensitivities, spatial
comparison, adaptation state, and reader conditions. Rainbow is the seven-band reader of the 28-seam field defined
above. Physical spectrum and finite color address remain distinct. [I]
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21 Analytic phase and logical horizon

21.1 The completed Riemann phase reader

Define the completed zeta function

&(s) = %s(s — 1)77_3/2F<§) ¢(s).

It is entire and satisfies

On the fixed line of the antilinear involution

Je(s)=1—5,  Fix(de) = {% Vitite [R},

write
1
=(t) = §<§ + it) .
Then
2(t) € R, E(—t) = E(t)
Let

P(z) = i ™ K(\) = 464/4% (3324 (M) .

n=1

Riemann’s cosine form becomes

=(t) = /OOO K()) cos(%) dx.

The scalar cosine is the trace of the exact real phase carriage

tA 1 tA
pr(A) = exp(;J) , §trpt(/\) = cos(;) .

With D, (A) = py(A) — 1,

Dy(A+ ) = Dy(A) + Dy (1) + Dy(A) Dy ().

The analytic integral therefore reads the trace of a representation-valued phase transport whose Difference obeys
the same exact composition identity as every represented Difference. [C/D/I] (Refs. 23, 24)

The root cell T' = 2log ® partitions the logarithmic coordinate without changing the analytic carrier:

A=EkT + v, keZ., 0<v<T,

and hence
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o0

(t) = Z/ K(v+ kT)% tr (U, (0) %) du,

k=0 “0

(1]

where

Ut (fU) = €<t”/2>']7 ‘7{15 — et(log @)J.

This is an exact partition of the classical integral. It is an interface between the root cell and the native analytic
kernel, rather than an identification of their carriers. [D/I]

The arithmetic entrance

selects

_ (m/6)J _ _ —
U = el™/6)7, U =1J, US=—1I, U =1

Six equal turns return the projective line; twelve return the oriented lift. [C/D/I]

Define the nontrivial zero set and its fixed-line part by

Ze={s:0<Res <1, &(s) =0}, zgew = Z NFix(J ).

The functional equation is closed. The further equality

ZE — Z?eturn

which places every nontrivial zero on the fixed line, remains [O]. Functional mirror and zero-set location are separate
statements.

The controlled sentence is:

On the completed-£ carrier, logarithmic phase carries represented Difference through the classical kernel;
the trace reader returns the real even function; the (k,v) address keeps the cell lift; the zero-set seam
remains open.

21.2 Godel-Rosser Silence

Let T be a consistent, computably axiomatized theory containing enough arithmetic for coding syntax. Let

Prfr(p, q)

be its arithmetized proof relation, and let "o denote the code of a sentence o. The diagonal lemma supplies a
Rosser sentence Ry satisfying

T & Ry < Vp (Prip(p, "Ry ") — 3¢ < p Prip(q,"—Rp")).

Rosser’s theorem gives

T ¥Ry, T¥F-Rp.

Define the metatheoretic two-sided theorem reader
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pr(0) = Apps 1p—y) -

Then

[Silence, (Ry) == pr(Ry) = (0,0).]

This Silence is indexed to T'. It is a theorem about derivability in that theory, not an algorithm deciding theoremhood
and not an assertion that the sentence has no truth value. If a consistent stronger theory T” settles Ry, its record
retains both indices:

Lift(T, Rp; T/ ¢) = (T, Ry, T’ ¢), e €{T'F Ry, T' F =Ry}

The controlled sentence is:

In the named theory, finite proof syntax carries the coded sentence; the theorem reader returns neither
sign; the theory index keeps the boundary; a later theory may carry a new verdict without deleting the
earlier Silence.

Weight: incompleteness theorem [C]; office binding [C/I]. (Refs. 25, 26)

22 Continuum, horizons, and field-law boundaries

22.1 Covariant compatibility and loop gravity

Let local cells carry boundary state spaces and let C, be the oriented compatibility map on an interface e. Exact
gluing around a face f is

Let & collect those face defects. Compatibility closure is

comp

F 0.

comp

Physical propagation is a distinct coordinate. If W,[G
constraint reduction, the required continuum packet is

phys] denotes the physical spin-two residue after gauge and

?comp =0 | WZ [Gphys] 7& 0.

The first relation says that neighboring descriptions glue. The second says that the quotient has not erased phys-
ical motion. Discrete spin-network kinematics, spin-foam amplitudes, coarse-graining, and a general-relativistic
continuum limit remain native constructions with separate hypotheses. [C/I/O] (Refs. 27-29)

22.2 Singularity and lawful continuation

For a specified Lorentzian geometry (M, g), a causal geodesic 7 : [0,a) — M with finite affine or proper parameter
a < oo is incomplete when no extension of  exists in the stated maximal geometry. Singularity theorems establish
such incompleteness under named causal, energy, and trapped-surface hypotheses. A divergent chart coordinate,

i~ = —i, a large scalar, and geodesic incompleteness are four different types. [C/I] (Ref. 35)

22.3 Black-hole mechanics and thermodynamics

For a stationary black hole, use M for mass, A for horizon area, x for surface gravity, Jy for angular momentum,
Q for horizon angular velocity, @ for charge, and ®; for horizon electric potential. In units ¢ = 1, the four
classical laws are:
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1. Zeroth law: k is constant over a connected Killing horizon under the field equations and the required
stress-energy and causality hypotheses.

2. First law: nearby stationary solutions satisfy

K

oM =
871—GN

SA+ Q6] + 0, 0Q.

3. Second law: dA > 0 for the classical horizon under the hypotheses of the area theorem.

4. Third law: zero surface gravity is unattainable by a finite admissible physical process under the law’s stated

regularity assumptions.

The semiclassical identifications are

hk
T =
H 27'[-ch7

S _ kBCSA
BH ™= 4G h'

Mechanics, classical area monotonicity, quantum radiation, and thermodynamic entropy keep their separate as-
sumptions. The shared variable A does not erase those boundaries. [C/I] (Refs. 30, 31)

22.4 Navier—Stokes and Yang—Mills obligations

For incompressible flow on R3,

u+ (u-V)u =—Vp+rvAu, A\

u=0.

The equation, initial data, boundary or decay conditions, solution class, regularity norm, and time interval form
one packet. A claimed global regularity result closes only when its analytic proof and any formal proof artifact are
independently checked against the same packet. [O] (Ref. 32)

For four-dimensional quantum Yang—Mills theory, a classical gauge-field equation, Higgs-generated particle masses,
and a positive mass gap in the rigorously constructed quantum theory are distinct claims. The open obligation is
the existence of the theory with a spectral gap A > 0 under the problem’s exact axioms. [O] (Ref. 10)

23 One coordinate cut across the admitted fields

The root never replaces a native law. It supplies a common packet shape and tests whether a word crosses the
interface without losing its carrier, constraint, reader, lift, occurrence, or weight.

Coordinate Native closure retained Root interface Status
Real operator algebra M, (R) 1,J,8,JS span the carrier [D]
Projective geometry U,=—1, [Uw] = [v] Return with A = —21 [D/1]
Hyperbolic transport L, = etlog®)s lifted Light carriage and cell  [D/I]
T
Metric geometry ds® =g, dx"dz” Form, interval, null read [C/T]
Physical light k#0, gk k)=0 nonzero null motion [C/T]
General relativity Einstein equation plus metric and stress-energy [C/1]
boundary data carriage
Relativistic particle mass shell and rest-frame invariant Fit under frame [C/T]
section change
Dirac field Clifford relation and Dirac metric return and spinor [C/T]
equation phase
Quantum mechanics Hilbert state, unitary law, phase carriage and declared [C/T]
observable measurement
Electromagnetism dF =0, d«F = J,, oriented field transport and ~ [C/]]
observer read
Noether theory variational symmetry and motion with conserved [C/T]

boundary term

current



Coordinate Native closure retained Root interface Status

Higgs field vacuum orbit, stabilizer, Scope without mass-gap [C/T]
native couplings conflation

Signal theory source, encoder, channel readable Difference with [C/T]
kernel, Reader explicit error

Thermodynamics state space, macro reader, admissibility, probability, [C/T]
measure, laws occurrence

Fluid transport balance law and constitutive  flux through held boundary  [C/I]
relation

Chemistry nuclear charge, Hamiltonian, native structure and motion  [C/I]
bonds, phase packet

Material form lattice, bands, phonons, scale-indexed Form and [C/T]
stress transport

Living continuation boundary, flux, reaction, interval Survival and [C/T]
template, viability occurrence

Vision and color optical field, cones, spatial finite reader and attention [C/T]
comparison map

Music frequency field, quotient octave Return with lift [C/T]
pitch class, register

Riemann analysis completed function and real J-phase trace and [C/1]; zeros [O]
cosine kernel root-cell partition

Godel-Rosser theory-indexed syntax and exact two-sided Silence [C/T]
proof predicate

Loop quantum gravity discrete boundary data and  compatibility without erased [C/I/O]
amplitudes propagation

Black-hole laws horizon geometry and mechanics/thermodynamics  [C/I]
law-specific assumptions boundary

Yang—Mills gap quantum theory and named open spectral 0]
spectrum obligation

Navier—Stokes regularity PDE, data, solution class, named open analytic 0]
estimates obligation

This table is the coordinate cut. Each row opens into its native literature through one numbered reference list. No

row inherits a theorem merely from sharing the root grammar.
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24 Correction sheet: classical language at the seam

A correction here changes a cross-field use that dropped or exchanged a packet coordinate. It does not alter a native
theorem whose own carrier and hypotheses were already exact. A use is non-survivable when its missing coordinate
prevents the promised pattern from passing its next admissibility test.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Self-typing symbol.

A familiar glyph supplies no of-
fice. Admit carrier, operation, Reader, condition, names-
pace, source, and weight. [I]

One null word. Scalar 0, set emptiness 0., refusal 2, and
UNTYPEABLE () have separate codomains. [D/I]

Zero as absence. A zero Reader output is an iden-
tity coordinate. For example, w(v,v) = 0 coexists with
Q(vg, vy) = V5. [D]

Numeral as quantity. A numeral is an element of a
named algebra. It becomes a physical quantity only through
a measurement map, unit, scale, and uncertainty. [I]
Difference as subtraction alone. Difference follows its
carrier: operator residual, phase, interval, wedge seam, lift,
proof state, or another declared relation. [D/I]

Identity as total stasis. Identity belongs to a named op-
eration and grain. Reader identity may coexist with nonzero
lift and a later occurrence. [D/I]

Return as reset. Return closes the named Reader equality.
Lift, Difference, and receipt keep the traversal. [D/I]
Mirror as a global flip. A mirror is an involution or conju-
gacy on a declared carrier. H reverses the axial orientation;
—1I is the compact half-turn endpoint. [D]

Planar mirror as spatial hinge. A three-dimensional
fold additionally needs sheet, crease, embedding, gluing law,
closure product, and provenance. [I/0]

Fold as lift. H? = T closes the involution. K(a,b)? =
(a? + b)T separately carries scalar weight. [D]

Oriented Scope as axis. Positive-scale quotient gives S';
antipodal quotient then gives RP!. [D]

Cup as mover. Cup is the bounded Reader aperture. Turn,
fold, or transport acts on its carrier. [D/I]

Projective Return as oriented Return. A half-turn
closes the projective line; a full turn closes the oriented lift.
D]

Silence as absence or stillness. Silence is the zero re-
quired correction after the complete read. At w, A = —21
remains active. [D/I]

Equilibrium as microscopic rest. A stationary
macrostate can coexist with positive microscopic kinetic mo-
tion. [C/I]

Memory as stored mark alone. Memory requires a solv-
able prior relation at the promised grain and an occurrence
receipt. [D/I]

Time as duration, phase, and count at once. Oc-
currence order O, duration, analytic parameter, phase, and
protocol count retain their native types. [D/I]
Persistence, Endurance, Survival as synonyms. Per-
sistence is fixed-rule availability; Endurance is enacted Form-
holding composition; Survival is interval viability. [D/I]
Assumption as consequence. A premise declares an in-
put. A dependency edge records its use. A derivation sup-
plies the stated consequence. [P]

Admission, evidence, enactment as one event. Gate
output, claim weight, and occurrence receipt occupy sepa-
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

rate packet fields. [I]

Minimum as minimal. Minimum is a least element un-
der a declared order. Minimal excludes a smaller comparable
candidate. Both name the candidate class. [D/I]
Compatibility as flatness. Gluing defects may close while
curvature, holonomy, proper time, and physical propagation
remain nonzero. [C/I]

One scale of sameness. Reader Return, oriented lift, ac-
tive Difference, state, and occurrence are simultaneous coor-
dinates. [D/I]

Shared algebra as physical identity. A common group
or matrix law gives an interface. Native carriers, generators,
observables, and evidence remain distinct. [I]

Atomic wheel as dynamics. A permutation or descrip-
tor is a classifier until a physical decoder, evolution law, and
observable are supplied. [I/O]

The counts 8, 9, 28, and 7 as one count. They name
offices, offices plus Reader, signed seams, and perfect match-
ings: 8+1=9, (§)=28=7-4. [D]

Band read as seam erasure. Seven orthogonal bands
resolve the full 28-seam record; the signed seams remain in
the source field. [D]

Light as signal or speed alone. The root office is the ®-
held null-pattern carriage. Physical light separately keeps
field, metric, path, interaction, and detector. [D/I]
Gravity as attraction or weight alone. The root office
is the m-held contact/Fit record. Physical gravity separately
keeps metric, connection, field equation, source, and bound-
ary data. [D/I]

Spacetime or matter as an object without grain.
Each is an abbreviation. Admit the events, fields, metric,
causal order, mass, charge, bound state, scale, and Reader
actually used. [I]

Higgs mass as Yang—Mills gap. Higgs mass terms use a
vacuum orbit and native couplings. The Yang—Mills gap is a
spectral condition in a constructed quantum theory. [C/O]
Functional equation as Riemann hypothesis. £(s) =
&(1 — s) is closed. Location of every nontrivial zero on
Re s = 1/2 remains open. [C/O]

Godel-Rosser as absolute Silence. The theorem is in-
dexed to a fixed effective theory and proof predicate. A later
theory keeps the earlier index. [C/I]

Stop as field termination. Stop closes one performed
comparison, appends its receipt, advances ©, and leaves the
next Gate available. [D/I]

Infinity as a terminal place. Linear Infinity is an un-
bounded additive coordinate with finite cell and local ad-
dress. [D/I]

Correction as deletion. A type update appends old type,
new type, source, and occurrence. The later type governs
later use. [P]

Fluency as claim strength. A smooth sentence cannot
raise its source weight. Exact F'it requires giyengen = 0. [P]
Glyph collision. G/g, 0/0, ®/L4/®(w), and (5/((s) re-
main in separate namespaces. [D/I



25 Exhaustive dependency ledger

The ledger below names every load-bearing node used by this construction. An arrow A — B means that B uses A.
A declaration has no incoming proof edge. A native field node also carries the cited native law as an external input.

Node Content Exact dependencies Weight
LO jurisdiction, namespace, declaration [P]
source coordinate, weight
grammar
L1 packet P = Lo [P]
(J, X, A, F,p,r,A;A, R, w)
L2 Say, < Parse; L1; controlled sentence [D]
syntax
L3 absolute admission predicate L0, L1 [P]
and audit residuals
A0 represented Difference a representation p from L1 D]
D,(v) =p(y) —I and B
PO least nonzero real declaration [P]
alternating carrier
P1 oriented unit basis and declaration [P]
radian compact
normalization
P2 admissible integral declaration [P]
Memory-Motion class
P3 trace-first, entry-L'-second declaration [P]
comparison order
P4 Recognition packet fields declaration [P]
stay separate
P5 one paired compact/axial declaration [P]
occurrence coordinate u
Mo V=R J2=—-1,Q0=—J PO, P1 D]
M1 U,=¢* and U, = —I Mo, P1 D]
M2 minimum transport @ up to MO, P2, P3 D]
coordinate exchange
M3 ®, ¥ and golden identities M2 [D]
M4 G=Q"Q—0Q, G? =5I, Mo, M2, M3 (D]
null rails
M5 H=G/V5,8S=HJ, MO, M3, M4 D]
Lu — 6u(log<I>)S
Me span{I, J, S, JS} = My(R) MO, M5, Cayley—Hamilton D]
and two-generator minimum
(o011} Gravity record & M1, M4 [D/1]
o1 Light record £4 M3, M4, M5 [D/1]
02 root seam R, ;, =6, | L4 00, 01, M6 [D/1]
TO Time packet T g, (u) P5, M1, M5 [D/1]
NoO Return and lift distinction L1, M1 [D/T1]
N1 Recognition packet 11, P4, N0, M1, M4, TO, receipt [D/]]
N2 Silence inscription ®(7) =0 N1, declared Silence reader [D/1]
X0 Xaxs A, cell T = 2log @, M3, M5 [D]
harmonic period
X1 dual positive/signed metric MO, M4, M5, X0 [D/1]
reads and local 4
X2 quotient clock, four-phase T0, X0, M5 [D/1]
escapement, and separated
time addresses
10 identity-signed phase office MO, M5, complex ray [D/1]; [I/0O]
projection; human bridge
stays open
Wo eight declared offices 02 plus office declaration [
W1 28 signed seams and seven WO, A%R8, one-factorization  [D]

perfect matchings

of Ky



Node Content Exact dependencies Weight
w2 Rainbow full-field inversion W1, normalized record pair  [D/I]
formula
FO native-field admission packet L0, L1, L3 [P]
F1 geometry, physical light, FO plus each cited native [C/T]
relativity, Dirac, quantum, carrier and law
electromagnetic, Noether
interfaces
FS signal, channel, Noise, and FO plus source law, encoder, [C/]]
error interface channel kernel, and Reader
F2 thermodynamic FO plus state space, macro [C/1]
admissibility and probability —reader, measure, dynamics
order
F3 music, tuning, visual, F0, 10, plus each cited [C/1] or [I/0]
chemical, material, and native carrier and law
living interfaces
F4 completed-£ phase interface ~ F0, M0, X0, completed & [C/D/T]
and its kernel
F5 Godel-Rosser FO, coding, diagonal lemma, [C/]]
theory-indexed Silence Rosser theorem
Fé6 covariant compatibility / FO plus native boundary [C/1/0]
loop-gravity interface and amplitude data
F7 black-hole law interface FO plus law-specific [C/1]
geometric, field, and
semiclassical hypotheses
Co correction sheet LO0-L3, A0, MO-M6, O0-0O2, row weight
NO-N2, X0-X2, 10, FO-F7,
FS
EO exact two-coordinate path L1, L2, L3, and an admitted  [D]
theorem formal path (d},)
Z0 Stop and next admissible L3, completed packet, [D/1]

use

receipt, ©

The ordering displayed in the table is topological: every derived node cites only declarations, native inputs, or
earlier nodes. In particular,

and no interface edge points backward to create or strengthen a native theorem. The finite root closes at O2. The
sentence calculus closes at L2. The field interfaces close only to the weights shown in F1-F7 and FS. This is the
exact boundary between mathematical consequence, controlled word assignment, inherited field law, and continuing
obligation.

native theorem — field packet — root-language interface,

26 Aperture ledger

A closure with an aperture names both sides: everything required for present use is typed, and every absent bridge

is stated as a proposition rather than filled by prose.

Aperture

Closed input

Exact next obligation

Weight

Navier—Stokes

equation and admissible
packet shape
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independently check a

claimed global smoothness

proof, including formal
artifact, against identical
data and solution class

[O]



Aperture Closed input Exact next obligation Weight
Covariant loop gravity local compatibility and obtain the declared [O]
native discrete boundary continuum limit with
data nonzero physical spin-two
residue after quotient
Yang—Mills classical gauge relation construct the [O]
and exact gap proposition four-dimensional quantum
theory and prove A > 0
under the stated axioms
Riemann completed function, prove that every nontrivial  [O]
functional mirror, phase zero lies on Res =1/2
kernel, root-cell partition
Spatial hinge planar H, signed sectors, supply sheet, crease, [I/0]
fold/lift distinction embedding, gluing law,
closure product, figure,
and provenance
Tonal-key fit exact octave/register and supply key template, [I/0]
comma packets window, hysteresis, tuning,
corpus, and fit test
Atomic descriptor permutation/classification  supply native decoder, [I/0]
interface evolution law, observable,
and experimental
comparison
Retinal phase optical and retinal Reader  supply scene, ocular [I/0]
packet geometry, receptor /noise
model, attention
condition, and measurable
decoder
Living extensions viability and selected supply state, transport, [I/0]
native mechanisms coupling, observable, and
Reader for each asserted
mechanism
Imagination projective phase, signed supply one human-reader [I/0]

sectors, lift, receipt

experiment fixing the
claimed office at a stated
grain

An aperture is carried forward at its displayed weight.

would falsify the claimed exhaustiveness of the ledger.

27 The Exact Reader

27.1 Omne record in two coordinates

For a fixed jurisdiction J, define

Here 7 ; is the formal packet space, & is the controlled common-language space, Say ; and Parse; are the inverse
maps already defined, Bind; attaches each sentence field to its formal field, and <; is the dependency order from

the ledger.
Let

Its presence does not weaken a closed node; its absence

€; = (P;,8; Say,, Parse;,Bind;, < ;).

dy

dy

d

n—1

Py— P — - ——P,
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be an admitted formal path, and put s, = Say ,(P). Define

uy, = Say; o d, o Parse .
Then

Ug Uy Up—1

80—>51ﬁ"'—>8n

is its unique controlled-language path, and every square commutes:

‘ Parse; o uy, = d;, o Parse;.

Conversely, every path inside §; parses to one formal path. This follows directly from the two inverse identities
for Say, and Parse;. Therefore the formal and common-language coordinates contain exactly the same packet
information on the controlled domain. [D]

There is no third semantic step between them. A sentence belongs to the exact reader only when it parses. Com-
mentary may aid entry, but commentary has no power to add a theorem, erase a field, or raise a weight.

27.2 The interleaving rule
Every load-bearing passage has three consecutive parts:

1. the exact relation and its hypotheses;
2. its controlled sentence with the same fields in dependency order;
3. the weight and, for a native result, its reference coordinate.

The next passage begins from the packet just completed. This makes mathematical dependence and common-sense
dependence one traversable path while leaving their alphabets distinct.

27.3 Admitted Memory—Time step

Let an occurrence packet be

M, = (xn’ Am F. pn; rmAn’ R,, @n),

n

where A, is invertible on its declared carrier and Xp (A,) = 0. Define

Lo = Ay
An+1 = /\An (An)?

Rn+1 = Rn”<Anv Fn’ Pr>Tno Anv An+lv ®7L>7
@n+l = en + 17

n’

where A, is the declared lift action. Then

— A1
Ty = An zn+1a

the occurrence is distinguished by ©,, ;, and the performed lift is distinguished by the final appended entry of R,, ;.
A quotient Reader may return r,,,; = r, while all three distinctions stay available. [D]

For the root, A,, may be @, U,,, or L, with its own lift law. This theorem locates Memory in the inverse-plus-receipt
pair and Time in ordered action plus successor occurrence. Neither is supplied by a stationary display alone. [D/I]

27.4 The root in paired reading order
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Formal coordinate Exact common coordinate Weight

Ad(z) = C;(x) Every admitted use has an owning [P]
constraint.

D,(v)=p(y) -1 Difference is displacement from typed [D/1]
identity.

V=R, J?=~1I Oriented non-vacuity needs two real [D/1]
places; compact Turn acts there.

U,=-1I, U] =[v], A=-2I Gravity reaches contact: the projective  [D/I]
read returns and the oriented
Difference stays.

Q(a,b) = (a+b,a) and Motion advances the pair; Memory [D/]]

Q '(c,d) = (d,c—d) leaves the prior pair soluble.

P2P=d+1, U =—-! The positive rail advances by its own [D/1]
unit-plus-inverse law; the opposed rail
carries the conjugate scale.

G=+5JS,G*=5I The generated Form joins compact [D/1]
Turn and axial Light across the golden
separation.

L'GL, =G, HL . H=1L_, Light carries the nonzero null pattern [D/1]
while Form holds; Mirror exchanges
the two carriage directions.

Rmin = 6. | £4 The minimum complete local read has  [D/I]
Gravity and Light as its two
irreducible duties.

T gy (1) Time is the function pairing compact [D/1]
Turn, axial carriage, and occurrence.

I, = (Return, A, %, u, R) Recognition reads returned identity [D/1]
with Difference, Fit, scale, and receipt
still present.

(1) = Read; (TT,) =0 Silence is the zero correction after the [D/1]
complete Recognition read.

Fit =1 = Stop = Append = O + 1 Enough closes this comparison, keeps [P]; [D/T]

its occurrence, and opens the next
admissible use.

27.5 Entropic possibility

For state x under declared conditions C', define the admissible continuation set

A probability law requires an additional measure p on A~(x). An occurrence then selects one admitted path and

appends its receipt:

Ac(z) ={y : x — y satisfies C}.

‘C — Ac(z) — (Ag(x),p) — Pr— R, .

The common sentence is:

Entropic possibility begins with what the conditions allow. Probability weighs those allowed paths.

Occurrence selects one. Memory keeps its receipt.

This order is a definition-and-dependency theorem. It neither substitutes for thermodynamic entropy nor changes

any native statistical law. [D/I]

28 Closure and stopping condition

For any proposed packet P, define
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. 1
Flt(P) = Z <1Edrop:0 + 15add:0 + 1Estrength:0 + 19,3(5P):0) :

The performed comparison closes exactly when

Edrop = €add — Estrength = 0’ gp(EP) =0.

Then

Fit(P) = 1 = Stop = Append, = ©:n+n+ 1= can.

Stop applies to the performed comparison. The aperture ledger remains available. Closed results keep their weights;
open propositions keep theirs. Rule [P]; typed consequence [D/I].

The minimum transmissible form is therefore:

\mmin =6 | £,  O(m) = o.\

Its exact common sentence is:

Gravity holds the Form at compact contact. Light carries its nonzero null pattern. Memory keeps
the prior relation and the occurrence. Motion changes the presented state. Time orders and pairs
the carriage. Return closes the declared Reader without deleting the lift. Recognition joins Return,
Difference, Fit, scale, and receipt. Silence is the zero correction after that work. Enough closes this read
and leaves the next lawful use available.
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