Expository Canonical Explanation of the Obidi Convention and Obidi Calculus — Side
Notes to the Mathematical Letter IV of the Theory of Entropicity (ToE): An Introduction
to the Mathematical Theory and Core Concepts of ToE

Expository Canonical Explanation of the
Obidi Convention and Obidi Calculus —
Side Notes to the Mathematical Letter IV of
the Theory of Entropicity (ToE): An
Introduction to the Mathematical Theory
and Core Concepts of ToE

Keywords:

Obidi Convention, Obidi Calculus, Einstein-Obidi Convention, Einstein-Obidi
Calculus, Obidi Fraktur Index, Operator Product Compactification, Obidi’s
Hierarchical Indices, Obidi's Primary Index Notations (OPIN), Obidi's Secondary
Index Notations (OSIN)

Preamble

The Obidi Convention introduces a hierarchical index system where each classical tensor
index (the primary index) carries its own secondary index that labels the geometric sector—
Fisher-Rao, Fubini-Study, or Lorentzian—from which that component arises. The Obidi
Calculus then defines how these hierarchical indices evaluate: free indices expand as double
sums (Addition Rule), while dotted indices expand as double products (Multiplication
Rule). Together with the Einstein summation convention, this yields the Einstein-Obidi
Calculus, a complete notational and computational framework capable of expressing the
multi-sector tensor structures of the Hybrid Metric-Affine Space (HMAS) at the heart of the
Theory of Entropicity (ToE).
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Clarificatory Notes

To facilitate and motivate the mathematics used in the Theory of Entropicity (ToE), we
have introduced a suite of conceptual and notational tools that make the structure of the
theory visible, tractable, and computationally coherent. These tools — the Obidi
Convention, the Obidi Calculus, the Einstein-Obidi Convention, the Einstein-Obidi
Calculus (EOC), the Obidi Index, the Obidi Fraktur Index (OFI), and the Operator
Product Compactification (OPC) of the Euler-Lagrange Equations (ELE) — arise not
from aesthetic preference but from structural necessity. The Hybrid Metric-Affine Space
(HMAS), on which ToE is built, carries a richness of geometric content that cannot be
expressed within the confines of classical tensor notation. The new tools provide the
language in which the mathematics of Entropicity can be written faithfully.

The central innovation begins with the Obidi Convention. Classical tensor calculus
provides only a single level of indexing: an index attached directly to a tensor symbol,
indicating covariance or contravariance and participating in Einstein summation. This
single-level system is adequate for theories in which each tensor component carries a single
geometric meaning. The HMAS of ToE, however, is not such a space. Each tensor component
in HMAS simultaneously carries contributions from multiple geometric sectors — the
Fisher-Rao sector of classical information geometry, the Fubini-Study sector of
quantum geometry, and the Lorentzian sector of emergent spacetime geometry. These
sectors coexist at every point of the manifold, and their contributions must be tracked
independently. A single-level index cannot encode this structure.

The Obidi Convention resolves this by introducing a hierarchical index system. Each
classical tensor index — the primary index — carries its own secondary index. The primary
index continues to play its familiar role: it identifies the coordinate position of the
component and determines whether the component is covariant or contravariant. The
secondary index, however, is attached not to the tensor symbol but to the primary index
itself. It labels the geometric sector from which that component arises. In this way, the
notation makes visible what the mathematics demands: that a single tensor component in
ToE is not a single geometric quantity but a structured object with multiple sector
contributions.

This hierarchical indexing is not merely a typographical flourish. It is a conceptual advance.
It allows the reader to see, at a glance, the full entropic-geometric provenance of any
component. It distinguishes, within a single tensor, the classical statistical contribution from
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the quantum geometric contribution and the Lorentzian contribution. It makes explicit the
multi-sector architecture of the HMAS metric, the Obidi Action, and the Obidi Field
Equations (OFE). It is a notation that reveals structure rather than obscuring it.

Once hierarchical indices are introduced, one must specify how they evaluate. This is the
role of the Obidi Calculus. The Obidi Calculus provides the algebraic rules governing the
behavior of hierarchical indices, just as the Einstein summation convention provides the
rules for classical indices. The first rule of the Obidi Calculus is the Addition Rule. When a
primary index and its secondary index are free — that is, when they appear only once in an
expression — they expand as a double sum. The primary index ranges over its coordinate
values, and for each coordinate value, the secondary index ranges over the geometric sectors.
This rule formalizes the physical fact that many quantities in ToE are additive superpositions
of sector contributions. The HMAS metric is the canonical example: its classical, quantum,
and Lorentzian components add to form the total metric. The Addition Rule is the algebraic
expression of this superposition principle.

Not all quantities in ToE are additive, however. Certain constructions — particularly those
arising in the Obidi Action and in spectral formulations — combine sector contributions
multiplicatively. For these, the Obidi Calculus introduces the Multiplication Rule. A
dotted secondary index signals that the evaluation proceeds as a product rather than a sum.
This distinction between additive and multiplicative contraction is something the Einstein
convention cannot express. The Obidi Calculus makes it explicit, unambiguous, and
computationally natural.

The Obidi Index is the specific secondary index used in ToE to label the geometric sectors
of the HMAS. It ranges over the Fisher-Rao, Fubini-Study, and Lorentzian sectors. It is the
device by which the multi-sector structure of the theory is encoded directly into the
notation. It is the key that unlocks the hierarchical architecture of the HMAS metric and the
entropic field equations.

When the Obidi Convention and the Obidi Calculus are combined with the classical
Einstein summation convention, the result is the Einstein-Obidi Convention and the
Einstein—Obidi Calculus. This fusion yields a complete notational and computational
framework capable of expressing the full multi-sector tensor structures of ToE. It extends
Einstein’s convention into a domain that Einstein himself never needed to consider: a
domain in which indices carry their own indices, in which summation and multiplication
coexist at different levels of the hierarchy, and in which geometric provenance is encoded
directly into the notation.

Page 30f 5



Expository Canonical Explanation of the Obidi Convention and Obidi Calculus — Side
Notes to the Mathematical Letter IV of the Theory of Entropicity (ToE): An Introduction
to the Mathematical Theory and Core Concepts of ToE

The Operator Product Compactification of the Euler-Lagrange Equations completes the
toolkit by providing a compact, sector-aware formulation of variational principles in the
HMAS. It allows the Euler-Lagrange equations of ToE to be written in a form that respects
the hierarchical index structure and the additive-multiplicative duality of the Obidi
Calculus. It is the natural variational counterpart to the Einstein-Obidi Calculus.

In the same spirit that the Obidi Convention and Obidi Calculus extend the expressive power
of tensor notation, the Obidi Fraktur Index provides a structural simplification of the
Euler-Lagrange equations themselves. The classical Euler-Lagrange operator contains two
conceptually distinct operations: the variation of the Lagrangian with respect to the field,
and the divergence of the variation with respect to the field’s derivatives. In the multi-sector
architecture of ToE, these operations proliferate across primary and secondary index levels,
producing expressions that are correct but unwieldy. The Obidi Fraktur Index resolves this
by acting as a single operator that encapsulates the entire Euler-Lagrange procedure. Instead
of writing the variation term and the divergence term separately, the Fraktur Index absorbs
both into a unified symbolic action. The result is that the full Euler-Lagrange equation of
any ToE Lagrangian can be written in the compact form LM=o, where the Obidi Fraktur
Index M silently performs all the differentiation, contraction, and sector-aware
bookkeeping that the hierarchical index system requires. This compactification is not
merely a notational convenience; it is a conceptual clarification. It reveals that the variational
structure of ToE possesses an intrinsic unity that is obscured when written in expanded
form. The Obidi Fraktur Index makes that unity explicit, giving the Euler-Lagrange
equations of Entropicity the same structural economy that the Einstein-Obidi Calculus
brings to its tensor algebra.

Together, these tools form the mathematical language of the Theory of Entropicity (ToE).
They make the theory writable. They make its structure visible. They make its computations
tractable. They allow the HMAS — a manifold of unprecedented geometric richness — to
be expressed with clarity and precision. They are not optional embellishments but essential
components of the theory itself. Without them, the mathematics of Entropicity would
remain hidden behind the limitations of classical notation. With them, the theory becomes
transparent.
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