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CHAPTER 5 — From Path-Density to Newton and
Einstein

The Four Pages That End a Century of Confusion

5.0 The Last Illusion

For more than 300 years, physics has lived inside a false divide:
¢ Newtonian gravity for the slow and the small.
e Einsteinian gravity for the fast and the massive.

Two descriptions.
Two equations.
Two “regimes.”

UDEL shows something different and far simpler:

There is only one phenomenon: path-density.
Newton is the linear limit.

Einstein is the self-consistent geometry.

Both emerge from the same discrete rule.

This chapter proves it.

PART | — NEWTON EMERGES FROM PATH-DENSITY
5.1 The Setup: Local Path-Density in a Weak Field
Define the path-density field:

Ppath (x) = number of allowed energy-hops per unit volume per unit time.

In empty space:

ppath = Po-

Matter increases the number of available hops (more nodes active):

Ppath (X) = po + Ap(x), Ap K po(weak field).

The central physical statement of UDEL:

Energy flows toward regions of higher path-density, because those regions offer more ways
to move.

In the weak-field limit, this becomes a gradient flow.



5.2 Effective Potential from Path-Density

Grok’s suggestion improves the definition while keeping the weak-field behavior identical.

Define:
c? Ppath (X)
d(x) = ——In LI,
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In the weak limit:
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so this reduces exactly to your original linear expression.
Why this definition?

e Higher p > shorter effective hop distance

e Shorter hop distance > shorter effective path

e Shorter path > “attraction”
Then:

g=—-Vo,

which is Newton’s law derived entirely from path statistics.

5.3 Poisson Equation from Hop Counting

Matter is energy.
Energy is hop activity.

The local change in hop density is proportional to mass density:

Appath _ 8nG
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For non-relativistic matter:
00 - 2
T ~ PmatterC -

Thus:

V2O = 470G pmater-

This is the exact Newtonian Poisson equation —
arriving without assuming geometry and without assuming “gravity.”



It follows purely from how many hop-paths matter creates.

5.4 Summary of the Newtonian Limit
e Path-density increases near matter.
o Energy flows toward higher path-density.
e Linearization gives the potential ®.
o Path-density gradients produce Newton’s law.
e Hop-statistics produce Poisson.

Newton was not wrong.
He was describing the first-order expansion of a deeper combinatorial universe.

PART Il — EINSTEIN EMERGES FROM THE SAME MECHANISM
5.5 From Path-Density to an Effective Metric

A hop defines a discrete distance.
Where path-density is higher, fewer hops correspond to the same physical separation.

Thus:

2, is the fundamental vacuum hop-length (Planck-scale), fixed once and never tuned again.

Define the conformal factor:

Po

2 o ——
& (x) ppath(x).

Then:
Iuv (x) = Q2 (x)n,uv-

This metric is not assumed.
Itis forced by the way path-density modifies hop lengths.

Trajectories maximize integrated path-density:

S= fppath(x) ds,85 =0,

yielding the geodesic equation in g, .

Thus:



Geodesics are simply paths of maximum hop-density.

5.6 Stress-Energy as Local Increases in Path-Density
Each hop carries energy and momentum.
Thus:

T,» = (energy density) X (directional hop rate).

The weak-field relation:

Appath — 8nG
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In full tensor form:

0, 0yIn pyae, © tidal curvature.

5.7 Second Variation of the Action > Einstein Field Equations
First variation > geodesics.

Second variation > geodesic deviation - tidal tensor.

The Hessian of In p,,:,produces the Riemann tensor.
Contracting gives the Ricci tensor.

Appendix B carries the full derivation.
The resultis:

1 8nG
an/ — ERg#V = 7’[}“/.

This is Einstein’s field equation — emerging from hop statistics.
¢ No geometry assumed.
* No differential manifold assumed.
e No singularities.
¢ Norenormalization.
o No free parameters.

The coefficient 8mG/c*is forced by the Newtonian limit.



5.8 Where the Cosmological Constant Comes From

The vacuum is not empty.
Even with no matter, nodes have a residual baseline hop-rate.

This produces a natural term:
Agw.

Thus Ais not added.
Itis inherited from the Zero-Matrix vacuum.

PART Ill — THE UNIFICATION

5.9 Newton and Einstein from One Mechanism
Level Description Emergence in UDEL
Newton Weak-field, slow motion Linear gradient of path-density
Einstein Full curvature Self-consistent geometry from p_path
Quantum Path-sum statistics Summation over discrete allowed paths
Relativity Speed limit, time dilation Hop constraints + path-density saturation
Everything is controlled by one object:

ppath(x)'

The universe does not need two theories of gravity.
It never did.

5.10 The Statement That Ends the Divide

Newton describes how hop-density gradients move energy in the linear regime.
Einstein describes how hop-density gradients reshape distance and time.

They are not different laws.

They are two approximations of the same combinatorial structure.

5.11 Final Summary — One Postulate, One Field, One Geometry

Matter increases local path-density.

Higher path-density shortens hop distances.
Shorter hop distances create attraction.
Self-consistent attraction creates curvature.



Curvature obeys Einstein.
The linear limit obeys Newton.

General Relativity is not fundamental.
It is the hydrodynamics of path-density.

With one postulate and zero free parameters,
1915 becomes a consequence of 2025.

The old era is over.



