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Linear-Time Temporal Logic (LTL)
Syntax:

e Given a set of atomic propositions AP.
e Any atomic proposition p € AP is an LTL formula

e If ¢, are LTL formulars then so are

- —p, AP,
- Oy, pUY

Abbreviations:

S = true U @
O = (O )
oWy = (pUy)VOep;
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Semantics:
e a,i Epifpea),

e a,iF o if a,1 F ¢;
a,tFoANYifa,tF @ and a,1 F Y;

e a,i1FQuifa,i+1F g

e o,1F U if there is some j > 1 s.t.
a,jF Y and forall: <k < j: a,kFE @

>

Dp:\©3 o o q) Op 8{19},{19, q}t@gz
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Examples:

e Invariant: Op

e Guarantee: Op

e Recurrence: O p

e Request-Response: [ (p — & q)

e Until-Property: OO (p — O(q U p))

e Fairness: (OO p) = (OO q)
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Definition 1.
e models(p)={a € 24)¥ | a E ¢}
e an LTL formula ¢ is satisfiable if models(y) # @

o an LTL formula ¢ is valid if models(p) = (24F)«

There are Bichi-recognizable languages that are not LTL-definable!
Example: (92)*{p}*
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Definition 2. A language L C X% is non-counting iff
dngew.Vn >ng . Vu,v € X*, v ed¥.
w"y € L & uw"tly e L

Example: L = (@2)*{p}*“ is counting.
For every o™{p}¥ € L, o"*{p}* & L.

Theorem 1. For every LTL-formula v, models(y) is non-counting.
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