UNNS Inletting: Mathematical and Physical Perspectives

1 UNNS Inletting: Entry Points into the Substrate

In the development of UNNS as a full discipline, we must formalize how external structures (signals,
boundary conditions, datasets) are coupled into the recursive substrate. This process is called
UNNS inletting. Intuitively, inletting is the rule by which finite, external information flows into the
unbounded recursive nest without destabilizing it.

Definition 1 (UNNS Inletting). A UNNS inletting is a morphism
t:D— U,

where D is an external domain (e.g. real numbers, complex signals, or field samples) and U is the
UNNS substrate, such that:

1. Recurrence compatibility: .(d) produces a finite set of initial coefficients {ci,...,¢,} con-
sistent with at least one recurrence rule in UNNS.

2. Threshold preservation: 1(d) respects stability constraints given by UNNS constants (e.g.
does not push the UNNS Paradox Index beyond critical value).

3. Echo continuity: Recursive evolution of 1(d) under UNNS extends without rupture, i.e. t(d)
admits well-defined nested echoes.

Lemma 1 (Existence of Stable Inlettings). For every finite dataset D C 7, there exists at least
one UNNS inletting v : D — U obtained by embedding the data into initial coefficients of a linear
recurrence with algebraic integer coefficients.

Proof. Every finite dataset admits interpolation by a recurrence of order r < |D|. By the lemma
on UNNS coefficients, such recurrences can be taken with coefficients in an algebraic integer ring
(e.g. Z[i]). Thus ¢ can be defined by assigning D to the initial vector (ag,...,a,—1). Threshold
preservation follows by restricting coefficients to those with growth rates bounded by the UNNS
constants. 0
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Figure 1: UNNS inletting: mapping external data D into the recursive substrate. After inletting,
data flows through the nested algebraic lattices.
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1.1 Physical Interpretation of Inletting

From the physics perspective, UNNS inletting plays the role of boundary coupling between the
recursive substrate and external sources. This analogy aligns naturally with field theory:

e In electromagnetism, external currents J* act as sources in Maxwell’s equations:
v
O, FH = JH.

Here J# can be regarded as an inlet: a finite external datum that seeds the recursive evolution
of the field F'.

e In gauge theory, boundary conditions inject holonomies or Wilson loops into the path integral.
These boundary insertions are inlettings, constraining the recursive gauge connections inside
the domain.

e In statistical physics, reservoirs coupled to a lattice inject or remove particles according
to fixed distributions. This, too, is a form of inletting: an external domain D imposing
coefficients on the recursive dynamics.

Remark 1. Thus UNNS inletting provides the discrete analog of source terms and boundary
conditions in field theories. It specifies how external influences enter the recursive lattice, without
breaking the underlying recurrence structure or violating stability thresholds.
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Figure 2: Physical analogy: external sources and boundary data entering the UNNS substrate as
inlettings, seeding recursive echo dynamics.



