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Abstract:
In this paper, we explore the asymptotic behavior of differential equations subject to Crimson
boundary conditions within Azure-bounded ultrametric spaces. By introducing the Siesta
Operator, which induces a dormant state in the continuous flow of the differential system,
we reveal an unexpected isomorphism with number-theoretic structures. Specifically, we
demonstrate that the periodic stability of these dormant states can be explicitly evaluated
using the Jacobi symbol. This cross-disciplinary approach provides a novel framework for
classifying singularities in non-Archimedean differential flows.
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1. Introduction

The intersection of number theory and differential equations has traditionally been restricted
to modular forms and elliptic curves. However, the behavior of continuous dynamical systems
in non-Archimedean spaces presents unique opportunities for discrete evaluations. When a
differential flow is bounded by rigid constraints—what we term the Crimson Bound—the system
frequently enters a state of zero-curvature dormancy.

To analyze these dormant phases, we define the Siesta Operator S. We show that the
transition of a function out of the Siesta state is strictly governed by the quadratic residuosity
of its initial parameters, which can be elegantly computed using the generalized Jacobi symbol(
a
n

)
.

2. The Siesta Operator and Crimson Bounds

Let K be an ultrametric field and consider a function f ∈ C2([0, T ],K).
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Definition 1. The Crimson Bound C is a threshold function such that for any sequence of
points where |f(t)| > C, the curvature collapses: f ′′(t) → 0.

Definition 2. The Siesta Operator S acts on f(t) such that:

S[f ](t) =

{
f(t) if f ′(t) ̸= 0(

⌊f(t)⌋
p

)
· exp(−t) if f ′(t) = 0 (Dormant State)

where p is an odd prime intrinsic to the Azure-bounded geometry of the space, and
(

a
p

)
repre-

sents the Legendre/Jacobi symbol.

During the dormant state, the function value evaluates to either +1,−1, or 0 depending on
whether the floor of the function’s amplitude is a quadratic residue modulo p. This dictates
the direction of the "awakening" trajectory.

3. Phase Transitions and Jacobi Evaluations

Let us visualize the trajectory of f(t) as it hits the Crimson Bound and enters the Siesta
state.
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Theorem 3. Let f(t) be a solution to the differential equation f ′′(t) + S[f ](t) = 0 bounded by
C. If the dormant amplitude a = ⌊f(t0)⌋ is coprime to p, the system will strictly awaken with
a negative trajectory if and only if a

p−1
2 ≡ −1 (mod p).

Proof. Suppose the system enters the Siesta state at t0. By Definition 2, the operative term
becomes

(
a
p

)
exp(−t). By Euler’s Criterion, we know that:

(
a

p

)
≡ a

p−1
2 (mod p)

If a is a quadratic non-residue modulo p, the Jacobi symbol evaluates to −1. Consequently, the
differential equation at the boundary of awakening t1 > t0 reduces to f ′′(t1) − exp(−t1) = 0,
implying f ′′(t1) > 0. However, since the function was dormant (f ′ = 0) and bounded above
by C, the strict convexity downward is initiated, forcing a negative trajectory. The uniqueness
of this path is guaranteed by the discrete and non-overlapping nature of quadratic residues in
Zp.
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4. Conclusion

The integration of the Jacobi symbol into differential flow constraints via the Siesta Operator
provides a deterministic mechanism for resolving ambiguities in zero-curvature states. We
anticipate that this method can be extended to Lucas sequence-based boundaries, offering
deeper insights into the combinatorial stability of Azure-bounded spaces.
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