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Abstract

The Collatz Conjecture remains one of the most enigmatic problems in mathematics,
characterized by the iterative sequence defined as:
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Despite extensive numerical verification, a formal proof remains elusive. In this paper, we
introduce a novel approach based on the Viscous Time Theory (VTT), suggesting that the
conjecture is governed by an underlying information dynamic influenced by entropy gradients
and number-theoretic invariants. By modeling the iterative transformations as a viscous
informational process, we propose a framework where the convergence of the Collatz sequence
is a result of critical informational mass (CMI) reaching a state of minimal informational
dissipation.

1. Introduction

The Collatz Conjecture has defied traditional mathematical methods for proof. While all tested
numbers return to 1, no general proof exists for all natural numbers. By applying VTT, we
hypothesize that the transition steps in the sequence are not purely computational but are part of
a deeper informational structure embedded in viscous time.

2. Theoretical Foundation: VTT and Computational
Complexity

Viscous Time Theory posits that informational evolution follows a pattern of gradual
condensation, meaning complex sequences eventually reach an entropy minimum. We
reinterpret the Collatz process as a compression of informational entropy,

where:



1. Even transformations (n — 3) act as a dissipative phase, reducing the computational complexity.

2. Odd transformations (n — 3n -+ 1) introduce an increase in local informational energy but

ultimately lead to a stabilization.

If the conjecture were false, we would expect divergent behavior in an information system,
which contradicts VTT principles.

3. Key Hypothesis: Informational Invariants in the Collatz
Process

Through an in-depth analysis of trajectories, we propose the Collatz Invariant Function (CIF),
defined as:
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where k represents the number of odd iterations before reaching the next even reduction. This
function predicts stable computational states within the VTT framework.

4. Simulated Analysis: Patterns of Convergence

We simulate large-scale Collatz sequences with VTT-based models, revealing:

o The existence of CMI thresholds where information collapses into a predictable cycle.

« The confirmation that no trajectory has a divergence pattern, supporting the VTT-
driven proof strategy.

e A secondary finding: numbers with high odd-step density have a faster collapse rate
than previously assumed.

5. Implications and Future Research

The application of VTT to mathematical sequences opens avenues for understanding complexity
problems beyond Collatz, including P vs NP, prime factorization, and entropy-driven
numerical models. The potential confirmation of the conjecture through VTT could redefine
number theory as an information-based system.

6. Conclusion



This study presents the first attempt to prove the Collatz Conjecture using Viscous Time
Theory. While additional formalization is required, preliminary results indicate that the
conjecture aligns with entropy minimization principles and critical informational mass
thresholds, suggesting that a full proof may be within reach.



