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Step 3:

The domination order
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finite domination order <
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Ci <G iff:

C; goes to a bad config = Cj goes to a bad config. too
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Look at H(Cy) and H(C,), the words over A*
A =P(Q x REG)
Let C be the inclusion (quasi-)order on A

Consider the induced monotone domination order < over A*
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Cis a wqo as A is finite. Therefore, < is a wqo due to Higman’s lemma



Final algorithm

» Start from H(Cy), where Cj is the initial configuration
» Successor computation is effective

» Termination guaranteed as domination order is wqo

A is universal iff the algorithm does not reach a bad node



Universality is decidable for one-clock timed automata
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Universality is decidable for one-clock timed automata

For two clocks, we know universality is undecidable
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Universality is decidable for one-clock timed automata

For two clocks, we know universality is undecidable

Where does this algorithm go wrong when A has two clocks?
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Two clocks

State: (g,#,v)

Configuration: {(g1, #1,v1), (g2, 42, v2), - - - s (@us #ny V) }

At the least, the following should be remembered while abstracting:

> relative ordering between fractional parts of x

> relative ordering between fractional parts of y

Current encoding can remember only one of them



Other encodings possible?

Consider some domination order <

C1 7\4 Cz lf fOI‘ all Cé Q Cz:

» cither relative order of clock x does not match — >

> or relative order of clock y does not match

In the next slide: No wqo possible!
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Conclusion

» An algorithm for universality when A has one clock

» Can be extended for £(B) C L£(A) when A has one-clock



