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Logitronics is an engineering discipline that models the propagation, transformation, and storage of meaning across multi-agent systems by structural analogy with electrical engineering, continuum mechanics, and field theory. The discipline rests on a single primary postulate — that the cognitive position of an agent with respect to a narrative can be represented as a real-valued scalar potential [image: ], where [image: ] is the agent’s probability of accepting that narrative — and a Riemannian semantic manifold [image: ] on which [image: ] is defined.

From this base we derive (i) a connecting equation relating potential to semantic distance, (ii) a Poisson-type field equation, (iii) a susceptibility function determining responsiveness to incremental persuasion, (iv) an entropy-bounded efficiency theorem with an orthogonality property that factorises persuasion efficiency into independent narrative and audience components, and (v) a singular-value diagnostic for decision matrices that detects collapse of multi-criterion structure into single-axis dominance. We connect the apparatus directly to Ashby’s Law of Requisite Variety and to the Conant-Ashby theorem, demonstrating that team heterogeneity is not a normative preference but a mathematical lower bound on operational viability.

This document is a formal preprint at the level of applied mathematics: principal theorems are proven from first principles or derived from canonical results explicitly cited; secondary claims are stated with full operational definitions. Empirical validation of the framework is the subject of a companion paper (in preparation) and is not relied upon here. All constructions are designed so that an analyst with standard data-science tooling (Python, NumPy, NetworkX, sentence-transformers, Excel with SVD) can reproduce every claim on synthetic or public data.
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​​Notation and conventions
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The following notation is used consistently throughout the document.

	Symbol

	Domain

	Meaning

	[image: ]

	[image: ]

	Logitronic potential of an agent at point [image: ] at time [image: ]


	[image: ]

	[image: ]

	Probability of narrative acceptance, [image: ]


	[image: ]

	[image: ]

	Standard logistic function, [image: ]


	[image: ]

	[image: ]

	Susceptibility, [image: ]


	[image: ]

	manifold

	Riemannian semantic manifold, [image: ]


	[image: ]

	tensor on [image: ]

	Metric tensor


	[image: ]

	[image: ]

	Geodesic distance on [image: ]


	[image: ]

	operator

	Covariant gradient


	[image: ]

	operator

	Laplace–Beltrami operator


	[image: ]

	[image: ]

	Density of semantic sources


	[image: ]

	[image: ]

	Position of a point source narrative


	[image: ]

	[image: ]

	Source amplitude


	[image: ]

	[image: ]

	Logitronic permittivity (saturation rate)


	[image: ]

	[image: ]

	Semantic entropy of a narrative, [image: ]


	[image: ]

	[image: ]

	Entropy-bounded efficiency of persuasion


	[image: ]

	[image: ]

	Logitronic diffusion coefficient


	[image: ]

	matrix

	Graph Laplacian


	[image: ]

	[image: ]

	Algebraic connectivity (Fiedler value)


	[image: ]

	[image: ]

	[image: ]-th singular value of decision matrix [image: ]


	[image: ]

	finite

	Variety of a system, [image: ] is its cardinality


	[image: ]

	[image: ]

	Shannon entropy of a discrete variety


	[image: ]

	[image: ]

	[image: ]


	[image: ]

	[image: ]

	Tensor indices on [image: ] (Einstein summation assumed)


	[image: ]

	expectation

	With respect to context-specified measure


	[image: ]

	[image: ]

	Golden ratio, [image: ], used in §3



We write [image: ] in the standard Bachmann-Landau sense and [image: ] to mean [image: ].

The discrete variety [image: ] and Shannon entropy [image: ] are used in §4 (Ashby) interchangeably as variety measures, with [image: ] corresponding to a uniform distribution.

[image: ]

	[image: ]
	 	[image: ]


[image: ]

​​Part 0. Introduction

[image: ]


	[image: ]
	 	[image: ]


[image: ]

​​0.1. Why a new discipline
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Two complementary lines of research already address aspects of multi-agent meaning propagation. The information-theoretic line, descended from Shannon’s A Mathematical Theory of Communication (1948), formalises transmission as a probability-of-correct-decoding problem on a memoryless channel. The control-theoretic line, beginning with Wiener’s Cybernetics (1948) and Ashby’s An Introduction to Cybernetics (1956), formalises the regulation of complex systems and gives us the Law of Requisite Variety, the most powerful structural result in our subject area. Network science, graph signal processing, and computational social science have since added substantial machinery for diffusion on networks, opinion dynamics, and content propagation.

What is missing — and what logitronics aims to provide — is a unifying potential-theoretic formalism in which the cognitive position of an agent is a scalar field on a semantic manifold, the propagation of narratives is described by canonical PDEs, and standard engineering analyses (impedance matching, susceptibility, transfer functions, harmonic response) become directly applicable to organizational and communicational design. Existing approaches are either local (one channel, one message: Shannon), structural without scalar dynamics (Ashby), or model-specific (DeGroot, voter models, threshold models). None offers a single field-theoretic framework with sufficient continuity to import the full toolkit of mathematical physics.

The choice of [image: ] as the primary potential is not arbitrary. It is the unique transformation of [image: ] to the full real line that (i) is monotone, (ii) is the canonical link of the Bernoulli generalized linear model, (iii) is additive under independent evidence (Bayes’ rule with log-odds), and (iv) admits a direct probabilistic interpretation through the inverse logistic function. It is for this reason that [image: ] has been the canonical link of binary regression for nearly a century (Berkson, 1944; Cox, 1958). Logitronics promotes it from a statistical convention to an ontological commitment: [image: ] is the underlying object; [image: ] is its observable shadow.
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