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Extensions of N counters
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™, push, pop

N,: zero test
(n1, n2) ~ (n1, n2) iff n = 0
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N,: reset N;: transfer
(n1, n2) ~ (0, n2) (n1,n2) ~ (0,2 + ny)
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@ undecidability that really exploits pushdown
Fun fact

There exists a language K so that:

@ intersection with K is decidable for one-counter languages, but

@ intersection with K is undecidable for context-free languages.

Open problems
@ Is reachability decidable in PD + N7

@ Complexity of cov. and reach. for N, + N,, N; + N, PD + N?
(N + N: PSPACE for binary encoding (Blondin et. al. 2015),
NL for unary encoding (Englert et. al. 2016))

v

Sylvain Schmitz, Georg Zetzsche Coverability undecidable in PD + N, RP 2019 9/9



