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Definition 3.12  T-nets, T-systems

A net is a T-net if |*s| = 1 = |s°| for every place s.

A system (N, My) is a T-system if N is a T-net.
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Definition 3.13  Token counts of circuits

Let v be a circuit of a net and let M be a marking. Let R be the set of places of

7. The token count M(7y) of v at M is defined as M(R).

A circuit -y is marked at M if M(y) > 0.

A circuit of a system is initially marked if it is marked at the initial marking.

Proposition 3.14  Fundamental property of T-systems

Let v be a circuit of a T-system (N, M;). For every reachable marking M,
M(v) = Mo(7).
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Theorem 3.15 Liveness Theorem

A T-system is live iff every circuit is initially marked.
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Proposition 3.16  T-invariants of T-nets

Let N = (S,T, F') be a connected T-net. A vector J:T — @ is a T-invariant iff

J=(z...z) for some z.
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Theorem 3.17  Liveness in strongly connected T-systems

Let (N, M;) be a strongly connected T-system. The following statements are
equivalent:
(a) (N, Mp) is live.

(b) (N, M,) is deadlock-free.

(¢) (N, M) has an infinite occurrence sequence.
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Theorem 3.18 Boundedness Theorem

A live T-system (N, My) is b-bounded iff for every place s there exists a circuit 7
which contains s and satisfies Mg(7y) < b.
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Theorem 3.21 Reachability Theorem

Let (N, Mp) be a live T-system. A marking M is reachable iff it agrees with My
on all S-invariants.
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