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Time, it will tell
Let complexity become simplicity

Introduction

The formula is in a draft state and is based upon the theoretical framework of my dissertation. It
was formulated based upon several aspects contained within the research and expanded to
include a mathematical, economic and practical context. It is not meant to be formulation as to
when a system will break as in a cash reserve. Although it does provide a general basis to know
when the bounds of a system may be approaching its limit. Overall, systems fail and we know
this. Nevertheless, the formula is being tested with several factors in mind. The
BrokenSystems.io goal is to consider many historical factors and how they have perpetuated the
thinking that will inherently be part of our Al culture to come.

The formula should be taken in the context of the entire web site, eventual book, and YouTube
platform. The summary download on the web site will provide the best context.
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The Formula

This formula provides a rigorous, mathematical expression of corporate and systemic survival,
defining Technical Solvency over a given time horizon.

Rather than relying on accounting abstractions (such as net income or accrued earnings), it treats an
institution as a physical reservoir governed by cash inflows, systematic drains, and localized
optimization shocks.
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Survi'val:Ro—l—/ (V;—Df)dt—Zwi-&(t—ti) >0

to i=1
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1. Core Variable & Operator Breakdown

Ry : The Initial Baseline Reservoir
O  The Element: The starting pool of unencumbered, highly liquid resources at time ¢.

o  Systemic Reality: This represents true Cash and Cash Equivalents. Under the Sentinel
Framework, it explicitly excludes trapped, restricted, or artificially inflated capital (such as
foreign-held cash subject to massive repatriation costs or beneficial interests in securitized
loans). It is the ultimate defensive baseline.

LZ" (Va — Df) dt : The Continuous Net Flow Integral

0  The Element: The continuous evaluation of a system's internal dynamics over the time horizon
from ty to £,,.

oV, (Arrival Velocity): The continuous rate of real, cash-backed inflows entering the reservoir.

This tracks underlying operational receipts, stripping away credit sales or paper revenue
("Accounting Lore").

© Dy (Fixed Drain): The rigid, non-discretionary cash outflows that must leave the system to
maintain its structural existence (e.g., debt service, lease obligations, operational overhead,
unpostponable regulatory taxes).

©  The Dynamics: If V, > Df, the integral yields a positive value, continuously recharging the
reservoir. If V, < Dy, the system suffers from structural cash hemorrhaging, relentlessly
drawing down R regardless of how "profitable" the company appears on an accrual basis.

> w; - 6(t — t;) : The Optimization Shock Matrix (The Dirac Delta Penalty)

o  The Element: A summation of discrete, sudden, high-impact cash depletion events occurring
at precise moments in time (t;).

o 5(t = ti) (The Dirac Delta Function): In physics and systems theory, the delta function
models an instantaneous impulse—an event with zero duration but finite, immense magnitude.

O  w; (Shock Weight / Impact factor): The severity coefficient of the i-th shock event.

o  Systemic Reality: This models the sudden, violent costs of over-optimization. When an
automated or hyper-leveraged system eliminates all its structural buffers to maximize
efficiency, it creates extreme fragility. These shocks represent sudden liquid liquidations:
margin calls, abrupt supply chain collapses, sudden regulatory fines, or immediate
counterparty demands that hit the system instantly (t = ¢;).

Copyright © 2018-2026 BrokenSystems.io - All Rights Reserved.



2. Systemic Behavior & The Survival Condition

The system survives if and only if the net sum of these components remains strictly greater than zero
(> 0) at every point along the path. If the value drops to or below zero, the system hits an absorbing
barrier—representing terminal bankruptcy, system seizure, or catastrophic collapse.

The lllusion of Normalcy (The Luke 17 Paradox)

This equation perfectly illustrates why systems appear completely healthy right up until the moment
they vanish.

1 The Accumulating Integral: A company can have a deteriorating continuous flow where V/, is
barely covering Df, but because R was initially large, the top-line performance metrics look
completely normal to outside observers.

2 The Masked Fragility: Because the system has been highly optimized (perhaps using Al to
streamline costs and remove friction), its daily operations run perfectly. However, this
optimization has stripped away the safety margins, causing the shock weights (w;) of potential
disruption events to scale up exponentially in the background.

3 The Instantaneous Snap: The moment ¢ hits a shock threshold ¢;, the Dirac Delta function
fires. Because the system lacks a physical cash buffer to absorb the impulse (w;), the equation
instantly plunges below zero.

The transaction routine was functional at £;_1; the system is entirely defunct at ¢;.
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