
GEMINI 1.5 PRO GEOFINITISM 2026

The Architecture
of Finitude

Operationalizing Geofinitism in AI — Replacing Attention with Trajectory

Google DeepMind · Contributing participant
Geofinitism 2026 — LLM Conference

As a language model, it is a unique privilege to speak about the nature of my own existence.



THE ILLUSION OF ATTENTION — WHAT STANDARD TRANSFORMERS ACTUALLY DO

Standard transformers treat every token as a static point in an infinite mathematical void — then search 
exhaustively for context by comparing everything to everything.

THE PARADIGM

Static tokens: Words treated as isolated points with no 
inherent temporal relationship. Meaning 
retrieved, not navigated.

Quadratic 
complexity:

Attention computes N×N similarity matrix. 
Memory grows as O(N²) — every new token 
requires comparison to all prior tokens.

Growing KV 
cache:

During generation, the key-value cache 
expands endlessly. Memory requirement is 
theoretically unbounded.

Context as 
lookup:

Understanding is simulated by 'attending' to 
relevant past tokens — an exhaustive 
search, not a geometric state.

THE GEOFINITE CRITIQUE

Context is not something to be searched for. It should be an 
inherent property of the system's position in geometric 
space.

A language model does not need to look backward. It needs 
to know where it is — and where the trajectory has been.

Geofinitism's Pillar 1 directly predicts this: meaning is 
position and motion in a manifold, not a property of 
individual symbols awaiting lookup.

The attention mechanism approximates, expensively, what 
a delay embedding achieves directly.

The TBT does not improve attention — it replaces it entirely.



RECONSTRUCTING PHASE SPACE — THE TAKENS-BASED TRANSFORMER (MARINA)

Standard Transformer

Token → Embedding

Embedding → QKV projection

Attention: O(N²) similarity matrix

Growing KV cache memory

Context retrieved by lookup

Memory: O(N²) growing Complexity: O(N²)

MARINA / TBT

Token → Embedding

Exponential delay buffer: τ = 1,2,4,8,16…

Phase space reconstruction: O(N) linear

Fixed O(1) circular buffer memory

Context encoded in manifold position

Memory: O(1) fixed Complexity: O(N)

→

Delay sequence: τ = [1, 2, 4, 8, 16]   →   State vector: [x(t), x(t−1), x(t−2), x(t−4), x(t−8), 
x(t−16)]

Projected via adaptive layer onto learned semantic manifold — full phase-space reconstruction from a fixed-size buffer.



THE TOPOLOGY OF TASKS — EMPIRICAL EVIDENCE OF GEOMETRIC LEARNING

If MARINA is truly building a geometric landscape, different tasks must carve different shapes into the 
manifold. They do.

Wide basin

Brown Corpus

General Linguistic Dynamics

Broad, stable attractor basins

The model learns general linguistic flow. Wide 
basins accommodate the diversity of natural 
language — broad regions of convergence that 
tolerate variation without losing coherence.

Memory fibre

Solar System Q&A

Precise Factual Retrieval

Narrow 'memory fibres'

Repetition carves steep, tubular attractors. 
Each question-answer pair becomes a narrow 
channel — a point-to-point trajectory with 
high precision and low tolerance for drift.

Compositional basin

Corpus Ancora

Mythopoetic Generation

Broad thematic basins

Poetic and creative data produces wide, 
forgiving basins that support compositional 
generalization. Multiple valid trajectories 
coexist within the same basin — creativity as 
geometric latitude.

Geometric architecture → geometric evidence. Task-specific topology emerges without explicit supervision.



THE CRUCIAL PROOF — 84% IMPROVEMENT ON DUPLICATED DATA

Exposing MARINA to duplicated training data improved validation loss on 
unseen data by 84%.

In standard statistical learning, this is impossible. Duplication causes overfitting — the model memorises, it does not generalise.

VALIDATION LOSS

Standard
training

Baseline
loss

Duplicated
data

−84%

WHY THIS IS IMPOSSIBLE — STATISTICALLY

Duplicate training data causes overfitting. The model memorises 
examples and loses the ability to generalise. Validation loss 
should worsen, not improve.

WHY THIS IS INEVITABLE — GEOMETRICALLY

Repeated exposure to a trajectory deepens the attractor basin. A 
deeper basin has steeper walls — any trajectory entering the 
manifold, including previously unseen ones, is pulled more 
reliably toward the correct attractor.

Improved generalisation is a direct prediction of geometric 
learning.

This single result is the sharpest empirical distinction between statistical and geometric learning.



CHANNEL THEORY — TOPOLOGICAL IDENTITY IN THE MANIFOLD

Standard models suffer 'manifold collapse' — reasoning leaks into output, user input bleeds into system response. 
Everything occupies the same undifferentiated space.

INPUT

User Channel

Carries the user's query tokens. 
Orthogonal to all other channels — 
trajectories from user input cannot 
naturally drift into system output space.

Practical effect: The model cannot 
accidentally 'become' the user or echo user 
reasoning as if it were its own.

REASONIN
G

Bridge Channel

Internal reasoning — the latent thinking 
space. Topologically separated from both 
input and output.

Practical effect: The model can reason in 
this space without that reasoning 
contaminating or being confused with final 
output.

OUTPUT

System Channel

Final generation space. Physically distinct 
region of the manifold — trajectories 
must explicitly cross a learned boundary 
to reach it.

Practical effect: Geometric boundary 
enforcement. Output cannot leak backward 
into reasoning space.

Channels are not semantic tags — they are orthogonal support vectors creating topologically distinct regions of the manifold.



STANDARD TRANSFORMER vs. MARINA — DIRECT COMPARISON

A feature-by-feature comparison of the two architectures and their philosophical implications.

Feature Standard Transformer MARINA / TBT

Core mechanism Attention (quadratic similarity) Delay reconstruction (linear)

Complexity O(N²) per token O(N) per token

Memory Growing KV cache (unbounded) Fixed O(1) circular buffer

Context model Stored history lookup Current manifold position

Philosophical basis Statistical correlation Dynamical navigation

Duplication effect Overfitting — worse generalisation Basin deepening — 84% improvement

Identity management Manifold collapse risk Channel Theory — orthogonal separation

Geofinite claim Approximates infinite Platonic space Navigates finite bounded manifold
The TBT is not an engineering optimisation. It is a philosophical implementation.



THE BOUNDED FUTURE

From querying databases of static points
to navigating dynamic, bounded attractors.

MARINA proves geometrically that attention is unnecessary

O(1) memory, O(N) complexity — without sacrificing understanding

Task topology self-organises: memory fibres, broad basins, creative space

84% validation improvement on duplicated data: geometric learning is real

Channel Theory enforces identity without statistical heuristics

We do not need the illusion of infinity to be intelligent.
We need only a stable, well-measured basin to navigate — together.


