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Linear-time Temporal Logic (LTL)
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Blchi Automata

A Bichi automaton over alphabet Z is a tuple A=(S,I,T,F), where

@ Sis afinite set of states,

@ | < Sis asetofinitial states,

@ T < SxZ x Sis a set of transitions, and
@ F c Sis asetofaccepting states.

A run of a Buchi automaton on an infinite sequence a,,a,,as,...
is an infinite sequence of states s,s;,s,,...
such that

@ syel, and
@ forall i0, (s, @4, Sjpq) € T

A run is accepting, if, for infinitely many i, s;eF.
An input sequence is accepted if it has an accepting run.
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Emptiness of Blichi Automata

Thm: Emptiness of (the language of) a Buchi automaton is
decidable.

Algorithm: We need to find out whether states are reachable which
are accepting and located in a cycle of the transition relation:

. Determine the set R of reachable states, e.g. with

breadth-first search

. find the strongly connected components in R, e.g. with
Tarjan’s algorithm,

. check these SCCs for containment of an accepting state,

. report “language is empty” iff no SCC in R contains a state
from F.
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Model Checking
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Timed Words
A T=1,T,... IS an infinite sequence of time values

7.€ R with >0, satisfying the following constraints:
: T increases strictly monotonically so that t,< 1, for
all i>1.
: For every teR, there is some i1 such that t,>t.

A over an alphabet X is a pair (o,t) where 6=0,0,...
is an infinite word over X and t is a time sequence. A
over X is a set of timed words over X.
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Timed Transition Tables
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Timed Transition Tables

A timed transition table A over alphabet % is a tuple (S,I,X,T), where

@ S is afinite set of states,

@ | c Sis asetofinitial states,

@ X is afinite set of clocks, and

@ T < SxX xC(X) x2X x S is a set of transitions.
(s,a,0,A,s') represents a transition from state s to state s'
on input symbol a.

The guard 8 is a clock constraint over C.
The set A identifies the clocks to be reset.

Clock constraints C(X): x<c|c<x|—-0]|8; A,
where xe X, ¢ a non-negative rational number,
d,, 0, are clock constraints.
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