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Temporale Logik

Binare temporale Operatoren

Semantik

K;,(Auntil B)=t <= esgibtj >imitK;(B)=tundK;(A) =tfurallekmiti <k <j

K;(AunlessB) =t <= esgibtj > imitK;(B) =tundK;(A4) =tfurallekmiti <k <j

oderKy(A) =tfurallek > ¢

K;(Aatnext B) =t <= K;(B)=fflrallej > ¢

oderKy(A) = t fur das kleinsté: > i mit Ky (B) =t

K;(A before B) =t <= flrjedesj > i mitK;(B) =tgibtesk miti < k£ < jundK(A) =t

Zusammentange zwischen den Operatoren

(T33)
(T34)
(T35)
(T36)
(T37)
(T38)

Auntil B < (AunlessB) AOCB

A unlessB «—
A unlessB «
A before B
A atnext B «
A atnext B «

(A until B) voOA
B atnext (A — B)
—B atnext (A V B)
- B unless(A A B)
B before (-4 A B)

Ausdriickbarkeit von © und O

(T39) 0A « A atnexttrue
(T40) OA — AN (false atnext—A)

Fixpunkt-Charakterisierungen

(T41) Auntil B < 0BV O(A A (A until B))

(T42) AunlessB < OBV O(A A (A unlessB))

(T43) Aatnext B <« O(B — A) AO(—B — (A4 atnext B))
(T44) Abefore B — 0-B AO(AV (A before B))

Einige weitere Gesetze (fr atnext)

(T45)
(T46)
(T47)
(T48)
(T49)
(T50)
(T51)

0A — AatnextB

O(A atnext B) <« OA atnextOB

(AN B)atnext C < (A atnext C') A (B atnext C)
(AV B) atnext C < (A atnext C') V (B atnext C)
A atnext(BV C) — (A atnext C') Vv (B atnext C)
O(A— B) — (Aatnext C — B atnext C)

0OA — (Batnext C — (AA B) atnext(AA C))



Erweiterung des formalen Systems:; 7,
Bei Wahl vonatnext als Grund-Operator:

(atnl) oO-B — A atnext B
(atn2) A atnext B «» O(B — A) AO(=B — (A atnext B))

Bei Wahl vonuntil als Grund-Operator:

(untl) Auntl B — 0OB
(unt2) Auntil B <+ 0BV O(A A (A until B))

Bei Wahl vonunlessals Grund-Operator:

(unll) oOA — A unlessB
(unl2) A unlessB < OBV O(A A (A unlessB))

Bei Wahl vonbefore als Grund-Operator:

(befl) oO-B — A before B
(bef2) A before B «— 0-B AO(AV (A before B))

Induktionsregeln

(indatnext) A4 — o(C — B)AO(—~C — A)+ A — B atnext C
(indunless) A — oCVO(AAB)F A — BunlessC
(indbefore) A — 0-~C AO(AV B)+ A — B before C



