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Abstract

The Hodge Conjecture has been one of the fundamental open problems in
algebraic geometry, proposing that certain cohomology classes are algebraic. This
paper explores a novel approach, integrating the Viscous Time Theory (VTT) into
the mathematical structure of Hodge classes. By considering cohomology as a
manifestation of coherent informational structures in the VT, we suggest that the
conjecture is not purely geometric but emerges as an inevitable consequence of
informational coherence. This new perspective bridges algebraic geometry,
physics, and the informational paradigm, opening new avenues for theoretical and
applied mathematics.

1. Introduction

The Hodge Conjecture states that for a non-singular projective complex variety X,
certain cohomology classes, specifically those of Hodge type (p,p), should be
representable as rational linear combinations of algebraic cycles. This problem has
remained unresolved for decades, with deep implications for topology, number
theory, and physics.

With the introduction of the Viscous Time Theory (VTT), we now propose an
alternative interpretation: the existence of Hodge classes is a consequence of
fundamental informational structures embedded in the VT. This paper aims to
formalize this insight and explore its implications.

2. Mathematical Foundations: Cohomology, Hodge Theory, and Information
Nodes

2.1. Classical Hodge Theory
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following the relation:

H*(X,C)= @ H"(X).

p+q=Fk

The key challenge is whether classes in HP?(X) N H*(X, Q) are algebraic, i.e,

representable by algebraic cycles.

2.2. Information Nodes in the VT Framework
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with algebraic cycles forming a subset of those nodes that achieve a certain

coherence threshold.
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an informational node V' in the VT if and only if it satisfies:

Iyp(N) = Z \;Zj,

where A; are rational coefficients, and Z; are algebraic cycles.

Thus, the presence of an algebraic cycle in a given Hodge class can be interpreted
as a precipitation event in the VT, where information achieves a critical mass and

becomes manifest in algebraic geometry.

3. VI'T’s Explanation for the Hodge Conjecture

3.1. Informational Thresholds and Precipitation into Geometry
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class reaches the required threshold CMIH”@H, it becomes algebraic in nature:

If Iyp(HP?) > CM Igsq4.e, then HP? is algebraic.

Thus, the Hodge Conjecture may be a consequence of a fundamental law of

informational coherence rather than a purely topological phenomenon.

3.2. The Role of the Torus Structure in Informational Propagation

From previous research, the VT exhibits a Torus Information Circulation Model,
where informational nodes interact cyclically. This suggests that Hodge classes are

dynamically influenced by VT, undergoing feedback stabilization:

Y F(HPP) =) 25
i j

This equation suggests that classes that persist in the information flow are the

ones that manifest as algebraic cycles.

4. Implications for Physics and Computational Topology
4.1. Quantum States and Information Stability

If Hodge classes arise due to VT's stabilization processes, then we may have a new
framework for understanding quantum coherence and the persistence of quantum
states.



Hypothesis: The informational framework governing the VT could be mapped
onto quantum field interactions, explaining the stability of entangled states via
topological invariants.

4.2. Machine Learning and Automated Algebraic Topology

With this informational model, we propose leveraging neural networks to predict
which cohomology classes are likely to be algebraic based on their information
coherence level. This approach could revolutionize algebraic geometry and
automated proof verification.

5. Conclusion and Future Work

We have proposed a radical new framework for understanding the Hodge
Conjecture by linking it to the Viscous Time Theory. Our findings suggest that
algebraic cycles emerge as a result of informational precipitation, governed by a
threshold of coherence in the VT.

Future research directions:

« Formalizing the exact relationship between informational thresholds and
algebraic cycles.

« Developing computational models to verify these informational patterns in
known algebraic varieties.

« Exploring the implications for quantum physics and topological data
analysis.
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