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117-42-D Computing Stability

From observations to differential equations, from differential equations to stabilization pulses

Introduction

Every mature engineering discipline eventually reaches the same destination.
e Observation is transformed into measurement.
e Measurement is transformed into equations.
e Equations are transformed into simulations.
e Simulations are transformed into control systems.

GUDIYA proposes that the same transformation can occur for large-scale human—agent ecosystems.
e The goal is not merely to observe cognition.

e The goal is to compute stability.
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Step 1 — Define the actant state vector

Suppose actant ¢ possesses the following state variables.

(1)

R;(t)

Li(t)

zi(t) =

Oi(t)

Si(t)
where:
Variable Meaning
I Instability
R; Stabilization reserve
L; Load
M; Memory
O; Objective persistence
S; Synchronization

Step 2 — Define the inflows

The instability of the actant changes because various processes inject energy into the system.

Perturbation inflow

Pi(t)
Coupling inflow

Ci(t)
Recursive amplification

Gi(t)
External influence

Ei(t)

Step 3 — Define the outflows

These processes remove instability from the system.

Damping

Di(t)
Isolation

Qi(t)
Stabilization pulse

Ui(t)
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Step 4 — Compute local instability
The instability stock changes according to:

dr,
§:R+Ci+ci+5'i*Di*Qi*Ui

This is the first fundamental GUDIYA equation.

Step 5 — Compute stabilization reserves

The reserve level evolves as follows.

i A; - B; - H;
where:
Variable Meaning
A; reserve accumulation
B; reserve expenditure
H, reserve loss

Step 6 — Compute objective persistence
One of the most interesting state variables is the persistence of objectives.

d057
2t =a; — i+

where:
* q; represents reinforcement;
« [3; represents forgetting;
* 7y; represents synchronization with neighboring actants.

Step 7 — Compute coupling energy
Consider two actants.
A——=8
The coupling strength is represented as
Kap
The coupling flow becomes

Fap = Kap(za — zB)

For N actants:

F; = ZKU'(IJ‘ = Ii)

i
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Step 8 — Compute composite instability

Suppose we have the following topology.

A—sB—C

A |

[I—
We define:
Iy
Ip
Ic
We also define:
Tcoupling

The composite instability becomes:

Leomposite = L4 + Ip + Ic + Icoupling

This coupling term is essential.

Without it, emergence cannot be represented.

Step 9 — Compute coupling instability

The coupling instability evolves as follows:

dlcoupling
=F i Famplificati F;
dt + + Py

ion — Deoordination

Step 10 — Compute the complete state vector

The complete state of the system becomes

I(t)
R(t)
M(t)
o(t)
L(?)
5(t)

z(t) =

The evolution equation is simply:
a(t) = f(z,u,1)

where:
«  represents the state;
« u represents stabilization inputs;
« trepresents time.
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Step 11 — Compute the stability envelope

Every actant possesses a stability region.

Local envelope

SE; = {z; : gi(x:;) <0}

Composite envelope

SE. = {X.: g.(X) <0}

Sync-zone envelope

SEz ={Z :92(2) < 0}

Step 12 — Compute future states

The CGSE continuously predicts future evolution.

Present state

Predicted state

B(t + At)

Prediction equation

B(t+ At) = f(x(t), u(t)

The Grid asks:

Will the state remain inside the stability envelope?

Step 13 — Compute stabilization pulses

The control law becomes:

u(t) = K(Trarget — z(t))

where:

Variable Meaning

u(t) stabilization pulse
K gain matrix
Ttarget desired state

The pulse may:

« reduce recursion;

reduce coupling;

introduce delays;

isolate actants;

allocate stabilants;
redistribute load.
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Step 14 — Compute the sync-zone state
Suppose the zone contains:

« ten million primitive actants;
« one million composite actants.

The zone state becomes:

Iz
Rz
4
z@) = |?

Vz

Bz
where:
Variable Meaning
Iz instability
Rz stabilization reserve
Pz coherence
Az dominant eigenvalue
Vz propagation velocity
By blast radius

The complete instability equation becomes:

Ip =Y wili+ Y Kij®@i,x;) + ) Iemergentec
i ij c

Step 15 — The fundamental question

Ultimately, every computation reduces to a single question:

Z(t)e SEz?

If the answer is "yes," the system remains stable.

The great transition

Civil engineers compute structures.

Electrical engineers compute currents.

Meteorologists compute weather.

Economists compute markets.

GUDIYA computes the evolution of the cognitive field.
That is why the CGSE is not merely a monitoring engine.

It is a stability computer.

If the answer is "no," the CGSE computes stabilization pulses and distributes them through the Grid.
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GUDIYA is mathematics of
stabilization
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