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G = (QE,QA, δ), δ being a finite set of rules p
x−→ p′, x ∈ Z, x < 0.

From p0(23) Eve has a strategy to reach E-win(0), from p0(14) no.

Can Eve force E-win(0) from p(k) ? ... ExpTime-complete.
Can Eve force E-win(0) from p(k) for some k ? ... ExpSpace-complete.
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We assume a labelled OCN

N = (Q,A, δ),

δ being a finite set of rules p
a,x−→ p′, a ∈ A, x ∈ Z.

Configurations p(m) ∈ Q × N.

Transitions: if p
a,x−→ p′ is a rule then p(m)

a,x−→ p′(m+x) if m+x ≥ 0.

Simulation game,
In a pair

(
p(m), q(n)

)
1 Attacker makes a move p(m)

a,x−→ p′(m+x)

2 Defender responds by q(n)
a,y−→ q′(n+y)

The play continues from
(
p′(m+x), q′(n+y)

)
.

If a player has no possible move, (s)he loses.
An infinite play is Defender’s win.

p(m) � q(n) iff Defender has a winning strategy (from
(
p(m), q(n)

)
)
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P<p,q>(m, n) = black iff p(m) � q(n)
Exponential thickness of belts, double-exponential period

Jančar, Osička, Sawa EXPSPACE-Complete Countdown Games 25 Sept 2018 8 / 8


