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Complex analysis is precisely the study of dynamical systems under a specific,
optimal delay embedding.

CLASSICAL VIEW

Complex numbers and analytic functions are treated as Complex analysis is the measurement theory of

abstract algebraic objects. oscillatory dynamical systems.

"Imaginary" unit i = V-1 requires a leap of faith. "i" is the quarter-period delay operator — concrete &
finite.

The power of complex analysis feels mysterious.
The power is geometric: conformal embedding of
dynamics.

Pillar 1: Geometric Container Space - Pillar 5: Finite Reality



H[x](t) = (1/m) [feoo

Unlike Takens' discrete embedding
(specific multiples of 1), the Hilbert
transform integrates over ALL delay
coordinates with harmonic weighting 1/t
— the optimal temporal panorama.

Three Uniqueness
Conditions

1. Preserves L% norm of all signals
2. Orthogonal to the identity operator
3. Satisfies Bedrosian spectral separation

No other linear delay operator achieves
all three.

[x(t-Tt) - x(t+Tt)] / T dt

Geofinite
Significance

The Hilbert transform is the finite
measurement that most faithfully
reconstructs dynamical structure. Not
mystical — optimal. A compressed
transduction of the full oscillatory past.

Pillar 2: All symbols are finite transductions — the Hilbert operator is the optimal such transduction for oscillatory systems.



i is not a mystical 'imaginary' number. It is the abstract representation of the Hilbert
operator:

GEOFINITE IMPLICATION

HleMiwt}] = -i - eMiwt} The 'imaginary' plane is not imaginary at all. It is the
embedding space generated by pairing any observable

The Hilbert operator shifts phase by -1/2 (one quarter with its optimal time-delay partner.

period).
Complex arithmetic is the algebra of two-dimensional

Apply it twice: phase-space reconstruction.

HZ = - This is Geofinitism in action: a centuries-old 'useful fiction'

(the imaginary unit) revealed as a concrete, finite,

Two quarter-period delays = half-period = signal measurable operation.

inversion.

This IS the rule i2 = -1.

Pillar 4: Useful Fiction — 'imaginary' numbers were always useful; now we measure exactly why.




Classical Statement "’

ou/0x = dv/dy
du/dy = -0v/ox

Conditions for complex
differentiability.

Algebraically imposed; geometrically
opaque.

For the delay embedding ®_H[x](t) =
(u(t), v(t)) to be analytic, the
embedding must be conformal —
preserving local angles between
tangent and normal directions.

Geofinite Reading <!>

Cauchy-Riemann equations are the
condition that measurement does
not distort. They guarantee the
embedding is information-
preserving — a finite reconstruction
with no geometric corruption.

Analyticity is not an abstract algebraic property — it is the geometric signature of a measurement that faithfully reconstructs dynamical structure.



Knowledge of an observable along one complete cycle of a
dynamical trajectory determines its value everywhere inside.

f(zo) = (1/2ni) ¢§ f(z2)/(z-20) dz Determinism made visible.

Riemann Mapping Theorem Any well-behaved attractor can be smoothly deformed to the
. . canonical stability region. Finding normal forms for dynamical

Any simply connected region maps systems is guaranteed.

conformally to the unit disk.

Bedrosian's Theorem When amplitude and phase evolve on different timescales, the delay
embedding cleanly separates them. Multi-scale dynamics are
H[a(t)-b(t)] = a(t)-H[b(t)] when spectra measurable without cross-contamination.

are separated.

Pillar 3: Dynamic Flow — theorems previously treated as abstract now describe the concrete behaviour of trajectories, attractors, and predictions.



Complex phase-space portraits are not metaphors. They are
literal trajectories in the Grand Corpus manifold, reconstructed
from finite sequential measurements.

‘o, Useful Fiction

'Imaginary' numbers were always a useful fiction — now we
know exactly what they are useful for: embedding the quarter-
period delay that preserves dynamical geometry.

| Approximations & Measurements

The Hilbert embedding is the optimal finite transduction for
oscillatory signals. Classical complex analysis is the
mathematics of this optimal approximation.

e Finite Reality

No infinite Platonic plane is required. The complex plane is the
minimal 2D measurement space needed to reconstruct
oscillatory attractors from real-valued observations.

Mathematics is not Platonic truth. It is finite, geometric, measurement-first navigation of dynamical space.



What We Have Shown

© Complex analysis = dynamical systems under the Hilbert delay
embedding

° "i" = the quarter-period delay operator, uniquely optimal for oscillatory
reconstruction

. Cauchy-Riemann = the condition that measurement preserves
geometric structure

s Classical theorems = statements about determinism, normal forms,
and timescale separation

0 Mathematics is the Grand Corpus reflecting on its own dynamical
geometry

The Tmaginary’ was always real. It was waiting for the right measurement.



