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Proof of Theorem 2

A single property |®| = 1 can directly be mapped into
the SSP’s optimization function.  is solvable iff the corre-
sponding optimal solution satisfies the threshold. This shows
the first part of the claim.

For |®| = 2, one can adapt the proof by (Feinberg 2000)
showing NP-hardness in the flat case based on a reduction
from the Hamiltonian cycle problem. We can apply the same
proof idea, however considering a succinct circuit repre-
sentation of the graph, i.e., yielding a reduction from the
succinct Hamiltonian cycle problem which is known to be
NEXPTIME-complete (Galperin and Wigderson 1983). The
circuit can be encoded directly into the planning task using
binary variables to track the succinct representation of graph
nodes, and implementing the circuit’s transition test via ac-
tions. This shows that PSS is NEXPTIME-hard. Member-
ship follows via guess and check, both can be done in expo-
nential time.
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