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Abstract

This paper explains a simple but powerful idea: systems remember. When something pushes
a system, like a rule change, a crisis, or a big decision, the system may not return to how it
was before. Even after the push stops, something can remain. That leftover difference is called
memory. We describe this idea using simple math.

1. What Is a System?
A system is anything made of many connected parts.

Examples:

• A school

• A government

• A company

• A sports team

We describe a system using a snapshot called:

S(t) ∈ Rn

This just means:

At time t, the system has many measurable parts like trust, rules, money flow, behavior,
and stability.
S(t) is the full picture of how the system looks at that moment.

2. The Starting Point
Before something happens, the system looks a certain way.

We call this the baseline:
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Sbaseline = S(t−0 )

This is the “before” picture.

3. Change Happens Over Time
Systems do not stay frozen. They change.

We write that like this:

dS

dt
= F (S, I, C)

This means:

The system changes depending on:

• S — how it already looks

• I — the push (intent)

• C — resistance (constraints)

4. Intent Is the Push
When someone makes a decision, they are pushing the system.

We write:

I(t0) = ∆S0

This means:

Intent tries to change the system.

5. Resistance Pushes Back
Systems resist change.

We model that like this:

dS

dt
= I(t)− ΓS

2



Here:

• I(t) is the push

• Γ (Gamma) is resistance

So this says:
Change = push forward − resistance.
If resistance is strong, change is slow. If resistance is weak, change is fast.

6. Systems Also React
Real systems don’t just follow orders. People adapt.

So we add one more part:

dS

dt
= I(t)− Γ(S, t)S +Φ(S, t)

The new part, Φ(S, t), represents reactions like:

• Cooperation

• Resistance

• Workarounds

• Unexpected side effects

Now the equation means:

Change = push − resistance + reaction.

7. Eventually the System Settles
After some time, change slows down.

We write:

lim
t→∞

dS

dt
= 0

This means:

The system has reached a new steady state.
Also, the push ends:
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lim
t→∞

I(t) = 0

The decision is over. The crisis is done. The speech is finished.

8. Does the System Go Back?
Now we ask the most important question:

Does the system return to where it started?
We measure memory like this:

M = S(∞)− Sbaseline

This means:

Memory = where the system ended − where it started.
If M = 0, nothing changed permanently.
If M ̸= 0, the system remembers.

9. How Big Is the Memory?
We measure how big the change is:

∥M∥

A small number means small lasting change. A big number means deep structural change.

10. Why This Matters
If systems remember:

• Policies can permanently shift trust.

• Crises can permanently change behavior.

• Rules can permanently alter incentives.

Even when the event ends, the system may not return to its old shape.

Final Idea
Push a system. It changes. Even after the push stops, it may not go back.

That leftover difference is memory.
Every intent leaves a trace.
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