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Termination In pPDA

* [ermination = reach empty stack

* almost-sure termination (AST) = all configurations terminate with probability 1

e positive almost-sure termination (PAST) = expected runtime is finite (= AST)
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All decidable in PSPACE by reduction to 4R [Esparza et al. LICS 04 + '05]
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Main Result: Certificates for PAST

A pPDA A terminates with probability 1 in finite expected runtime (PAST)
—

there exist rational vectors 11 & @>0’ r € QF, such that

]?A( ) <
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where f € Qsplxy, ..., x,]" and M\ € Q lx,, ..., x,]™" can be
constructed in polynomial time in the size of A.
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This proves PAST (soundness).
V. — i + X i + X, For every PAST pPDA we can find
: 0 0 such a certificate (completeness).



Main Result: Certificates for PAST

A pPDA A terminates with probability 1 in finite expected runtime (PAST)
<— (soundness)

there exist rational vectors 1 € Q2 ,, ¥ € Q7 such that

(1) fA( ) <

—

@ M\(u)r+1 <7

where f) € Q.¢lx}, ..., x,]" and M, € Q- y[x,, ..., x,]™ " can be constructed
in polynomial time in the size of A.
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