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Three hysterons that don't interact can only reach about 6 distinct transition graphs. The
moment they're allowed to couple — each one's flip threshold shifting based on what the
others are doing — that number jumps to over 15,000, a roughly 2,500x increase (Van
Hecke, 2021). The diagram below shows why: coupling doesn't add a fixed amount of
complexity, it multiplies every possible pair of interactions against every other.

Coupling three hysterons multiplies possibilities instead of adding them
Reachable transition graphs for 3 hysterons, not interacting vs. interacting (Van Hecke, 2021)

Not czupled Coupled

~2,500x

6

reachable transition graphs

reachable transition graphs

Each hysteron's threshold now depends on the states of the others — adding a pair of coupled units doesn't add to the count, it multiplies

not coupled vs. coupled - 6 vs. 15,000+ transition graphs

The sparse left panel is what independent hysterons look like — each one only has a
couple of valid paths regardless of the other two. The dense right panel is the same three
hysterons once their thresholds are allowed to depend on each other: every added
coupling multiplies against every coupling already there, which is what turns 6 into over
15,000.
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