
A  Biological hierarchy  tensor organization
Area

Layer

Cell type

Neuron / compartment

semantic nesting preserved

Flattened tensor index
(computation may compress)

compile

B  TFNE complete state

t = (Xt, Ht, t, t, t, )

Xt
fast explicit
neural state

Ht
RBS

(relative biophysical)

t
persistent

parameters

t
delay / history

buffers

t
geometry /
topology

Markov state container  not a single homeostatic scalar

C  RBS containment / fidelity ladder

d_H = 0
resolution

d_H = 1
resolution

d_H = n
resolution

HK (owned block) HgK

example
H[K]i

example
H[K]o

example
Havail

example example

user-selected physical resolution  not all coordinates implemented

D  RBD / HDP distinction

X = FX(X, U; (H, ))

H = FH(H, X, )

RBD  state dynamics container

= F (H, X, , )  (optional HDP)

RBD plasticity

E  Source  Field  Probe

Q = S(X, H, ) = F , [Q] Y = P , [ ]

conditions

relative computation physical / calibrated observation

H
r

operator / param r

1 2 3 4 5 6 7 8 9
emitter complexity

1

2

3

4

5

ge
om

et
ry

 / 
fie

ld
 c

om
pl

ex
ity

F  Composition / fidelity space

simple emitter
detailed geometry

scalar RBS
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independently selectable axes  fidelity is explicit user choice
solid: typed computational dependency dashed: optional / refinement bracket: resolution choice
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Figure 1  TFNE mathematical / architectural grammar

Neural Biology  (X, H, , , ) State  E S F P Typed operators  Observation

 conditions coupling, delay, field, and probe  not a terminal processing step

TFNE factorizes neural biophysics into relative finite-dimensional state, typed dynamical operators, and transformable geometry.


