


AI, games, and patience

▶ Humans have taste, visual intuition, and stupid ideas worth trying

▶ AI has speed, scale, and terrifying amounts of patience

▶ Math often rewards the one attempt that survives the check

Taste and scale

Good human guesses are scarce. Taste.
Bad AI guesses are cheap. Scale.

Both are useful because mathematics is the filter.
Traditional math gets attempts from taste (the “classical approach”);

AI math gets attempts from scale (more in a sec!).

Why this can do mathematics

The output need not be a final theorem.
It might be a proof step, a better algorithm,
a useful construction, a suspicious pattern,

or the counterexample that kills a conjecture.

The gamification bargain

Gamification tries to steal the best part of AI:
scale, scoring, repetition, patience.

But the search engine is still human intuition,
so the game has to be genuinely fun.
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AI, games, and patience

▶ Game Keep the human intuition, but add numbers

▶ Key Keep the human motivated long enough to be useful

▶ Key Setting is up is still not straightforward
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Unknot! as mathematics

▶ Game Unknot! is about grabbing, pulling, and untangling rope

▶ Maths Knot theory asks when a tangled loop is really the unknot

▶ Bridge The player sees a puzzle; we see a search problem

Public-facing slogan

Can playing a puzzle game help answer
a real research question? That is the experiment.

Featured at Tokyo game show to expand player-base. (Public is important for this!)

The catch

A useful crossing may appear only after changing the picture of the knot.
Above: the optimal (?) 5 swaps appear on a 56 crossing diagram of a 14 crossing knot!

So the search is over drawings, not just crossings.

Why players matter

A surprising route found by a player
can become a mathematical candidate:

not a proof, but a concrete thing to check.
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▶ Levels Research levels can encode knots where we want better routes
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From players to data

▶ Demo In the next ten minutes, I will play badly in public

▶ Point The game is not window dressing; it is the interface to the search

▶ Question Which moves do humans try before giving up?

During the demo

Watch less for “did they win?”
and more for “what choices does the game

make natural?”

The data sentence

A replay is not a theorem.
But it is much better than “someone once saw a shortcut”

because it can be replayed and inspected.

Takeaway

Gamification is not making mathematics silly.
It is a way of recruiting intuition

where blind search is too stupid and pure theory is too slow.
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Unknot! as mathematics

▶ Game Unknot! is about grabbing, pulling, and untangling rope

▶ Maths Knot theory asks when a tangled loop is really the unknot

▶ Bridge The player sees a puzzle; we see a search problem

Public-facing slogan

Can playing a puzzle game help answer
a real research question? That is the experiment.

Featured at Tokyo game show to expand player-base. (Public is important for this!)

The catch

A useful crossing may appear only after changing the picture of the knot.
Above: the optimal (?) 5 swaps appear on a 56 crossing diagram of a 14 crossing knot!

So the search is over drawings, not just crossings.

Why players matter

A surprising route found by a player
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There is still much to do...

Thanks for your attention!
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