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uv

L(A) C L(B) < V(u,v) € Stinite, uv” € L(B)
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Monotonicity

- Specific conditions for the VPL semantics
- lteratively compute Siinite

- Safely discard words subsumed by some other words

- keep antichains
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Quasiorders of a VPA

u < v <= for every states p,q if (p, L) F* (¢, w) then
(p, L) Y (g, w’) for some w’ € T

u < v < u < v + condition w.r.t. accepting states
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Algorithm for L(A) C L(B)

Data: w-VPA A, B
Data: Decidable monotonic L(B)-preserving wqos <, <

Compute f4"(0) with least m s.t. min<(f4™ 1 (0)) ~ min< (f4™(0));
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5 return true;
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Inclusion Checking for w-VPL

Algorithm for L(A) C L(B)

Data: w-VPA A B fixpoint computation over well-quasiorder domain

Data: Decidable monotonic L(B)-preservisg wqos <, <
Compute f4" (D) with least m s.t. min< (fa™ (D)) ~ min< (f4™(0));

/

1

2 Compute rAm/((Z)) membership check in<(rAm/+1((Z))) ~ ming(r4™ (0));
3 foreach u € f4™(0) ra™ (0) do
4
5

if uwv® ¢ L(B) then return false;
return true,;




Experimental Results

Our tool L(A)YNL(B) =10

253 /281 142/281

https://github.com /hgluka /omegavplinc
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Monotonic

L(A) C L(B) <= V(u,v) € Stinite, wv* € L(B)

Algorithm for L(A) C L(B)

Data: w-VPA A, B fixpoint computation over well-quasiorder domain
Data: Decidable monotonic L(B3)-preservisg wqos <, <

Compute f4™ () with least m s.t. min< (4™ (0)) ~ min< (fa™(0));

2 Compute r4™ (0) membership check in<(r.a™ T1(0)) ~ ming(rs™ (0)):
3 foreach u € f4™(0) ra™ (0) do

4 if uwv® € L(B) then return false;

5 return true;
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