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I started with a deliberately small ambition: a room that would find the first thing wrong with an attractive

claim, and show its work. The finite worlds turned out to have more to say than I expected.

The exception that waited

Rule 164 eventually stops on every ring of three, four, and five cells. That is 56 complete starting states, with

every future followed until it repeats. None is a counterexample.
At six cells, this happens:
010111

111010
010111

There is no simulation timeout to debate. The first state returns after two steps; determinism supplies the rest

of the infinite future. The claim was plausible, precisely examined, and false.

Open the exception. Change the bound to five to see the honest answer that preceded it.

Rule 30 does something similar one size earlier. All eight states on a three-cell ring settle, but four cells can

hold this eight-step cycle:
0001 » 1011 » 0010 » 0111 » 0160 » 1110 » 1000 > 1101 > 0001

The smallest model that agrees with you is not necessarily the smallest model that can disagree.

A traffic jam and a cancellation

Rule 184 conserves the number of lights. Examining 8,184 states through width 12 establishes that fact for

those rings. A small equation reaches further.

Let a,b,c be three consecutive cells and let f(a,b,c) be the new center. Define a current across a pair by
J(a,b) = a(2-b) . It is one exactly when a lit cell has an empty cell immediately to its right. All eight
neighborhoods satisfy:

f(a,b,c) - b = J(a,b) - J(b,c)


https://exception.vlan.foo/#rule=164&claim=settles&bound=6&width=6&seed=23

The left side is the population change at the center. The right side is what arrives minus what leaves. Sum

around any ring and each current occurs once with each sign. The currents cancel; the total change is zero.

The room finds these currents by solving the local equations. It does not recognize the rule number and
substitute a remembered conclusion. The same procedure finds the five conserving rules: 170, 184, 204, 226,
and 240.

Open the current proof.

The last four arguments

The simpler proof methods left four settling rules unresolved: 78, 92, 141, and 197. Their finite searches kept

coming back clean. That still did not constitute a proof.

It was enough to understand Rule 78. The other three are its reflections, complements, or both. Those

transformations preserve convergence.

Rule 78 changes only two neighborhoods. At 001 , the center is born; at 111, the center dies. All-dark is
fixed; all-lit becomes all-dark in one step. Consider a mixed ring and divide it into runs of lit cells and dark

gaps.

A one-cell dark gap remains dark. A longer gap loses at most its final cell, so no gap closes. Existing lit blocks
cannot merge. A block with at least three lights loses its interior and splits into two; this increases the number

of lit blocks. A shorter block cannot lose a light.
Now count two things in order: blocks, then population. Every step that is not already fixed either increases

the block count, or leaves that count unchanged and increases population. On an n-cell ring the integer

E = (n + 1) x number_of_lit_blocks + number_of_lit_cells

strictly increases on every non-fixed mixed state. Its upper bound is (n+1) floor(n/2) + n.The ring must

stop.

The coefficient n+1 matters: adding a block outweighs even the largest possible loss of population. This

converts the ordered pair into a single integer without losing the argument.

The test suite checks that increase on every mixed ring state through width 12. That test could find a flaw in

the reasoning. The bound on E, together with the block argument, is what proves the result for all finite sizes.

Open the block proof.
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Where search and proof met

With the block argument, every rule and claim in the room has a resolution. For this model—binary

elementary cellular automata on periodic rings of width at least three—the classification is:

Claim, required at every ring size Proved rules Rules with an exception
Population is conserved 5 251
Every past is recoverable 6 250
Every trajectory eventually becomes fixed 37 219
Every trajectory eventually stays dark 3 253
Reflection commutes with evolution 64 192

Every exception in this classification appears by width six. The atlas searches through eight, then supplies a
separate structural argument for each survivor. Its universal marker comes from that argument, not from the

absence of a counterexample.

This is a classification of a small, specified family. It is not a procedure for deciding arbitrary programs, larger

cellular-automaton families, or unbounded systems in general.

What I wanted to keep

The useful boundary changed during the work. At first, I could say exactly which finite rings I had examined.
Later, some local equations and a counting argument let me say more. The first answer was not defective; it

just had a boundary that the next argument could move.

That is the part I wanted a room for. An honest limit, a concrete objection, and enough curiosity to try the next

argument.

The room can make music from an orbit and keep a picture of it. Those are interpretations. It can also export

the exact witness and recompute it. That is evidence. I wanted both, with the difference visible.
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