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The Cook-Karp Thesis

“Tractable Problems ≡ Polynomial Time”



Review Article, CACM 2011



The Verification Viewpoint

“Any verification problem worth
its salt is at least PSPACE-hard!”

Moshe Y. Vardi



Termination of Linear Loops

x := 1;
y := 0;
z := 0;
while x ̸= 0 do

x := 2x + y ;
y := y + 3− z ;
z := −4z + 6;

Skolem Problem:

x := a;
while x1 ̸= 0 do

x := Mx;

Positivity Problem:

x := a;
while x1 ≥ 0 do

x := Mx;
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Skolem and Positivity: Open for About 90 Years!

“It is faintly outrageous that this
problem is still open; it is saying that we
do not know how to decide the Halting

Problem even for ‘linear’ automata!”

Terence Tao

“A mathematical embarrassment . . . ”

“Arguably, by some distance, the most
prominent problem whose decidability
status is currently unknown.”

Richard Lipton
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2008: “You’re barking up the wrong tree”

2015: “The jury is still out . . . ”

2017: “Hmm, we need one of your results!
– How about writing a paper together??”

=⇒ Sequential Relational Decomposition

LICS 2018 / LMCS 2022
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Very nice — but why should *you* care??

You don’t have to be a complexity theorist to make use of
NP-completenss or SAT solvers!

In the world of Verification:

Skolem ≈ NP
Positivity ≈ PSPACE
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J. Piribauer & C. Baier @ ICALP 2020



R. Majumdar, M. Salamati, S. Soudjani @ ICALP 2020



G. Barthe, C. Jacomme, S. Kremer @ LICS 2020





The Skolem Landscape
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Want more? Come to our LICS talk, Tuesday 10am!



https://skolem.mpi-sws.org/


