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▶ Product ordering: (x , y) ≤ (z , t) when x ≤ z
and y ≤ t.

▶ You cannot pick a point higher than one of the
previous ones.

(4, 3)→ (2, 4)→ (7, 1)→ (0, 5)→ (8, 0)Every set of incomparable elements for the product ordering is finite.

Every upward-closed set of NS has a finite representation of the form
(2, 4) ↑ ∪(4, 3) ↑ ∪(7, 1) ↑.

Every downward-closed set of NS has a finite representation of the form
(ω, 1) ↓ ∪(2, ω) ↓ ∪(4, 4) ↓ ∪(7, 3) ↓.

Every downward-closed set of NS has a finite representation of the form
(ω, 1) ↓ ∪(2, ω) ↓ ∪(4, 4) ↓ ∪(7, 3) ↓.

The winning region of a population control instance is downward-closed.
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Results

Theorem [Colcombet, Fijalkow, Ohlmann ’20]

The Markovian population control problem is decidable.

Theorem [Gimbert, M., Totzke ’26]

The Markovian population control problem is EXPTIME-complete.
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