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Introduction

Public Announcement Logic (PAL)

» [¢]Ty: “After ¢’'s announcement, 1 is true”
> (o) = et

Other direction

> [¢]"v: “Before ¢’s announcement, 1) was true”
> (o) "9 =[] T

Remarks
> EY = el ()Y
> Y= el ()Y
> = (o)t — [e] Ty
> (o) =[]



Introduction

History-based structures

» G. Aucher, A. Herzig (2007)
» B. Renne, J. Sack, A. Yap (2009)
» J. Sack (2008)

Storing the values of formulas

» H. van Ditmarsch, J. van Eijck, W. Wu (2010)
» H. van Ditmarsch, J. Ruan, R. Verbrugge (2007)

Subset Space Logic

» A. Dabrowski, L. Moss, L., R. Parikh (1996)
» B. Heinemann (2007)



Introduction

Appealing semantics for converse announcement of ¢

» Truth in all models of which the current model is the ¢
restriction

YL
b

/’/——)

Remark
> =0p— (p)~—0p

What we chose

» A setting similar to that of Subset Space Logic



Logic with converse announcements

Syntax
» o, u=pl L] =p | (eVY) [ Op | [e]™y | [¢]" ¢
> Q=0
> (o) TY =]t
> (o) =]

Readings

» Oy: “The agent knows that ”
» [p] T “After ©’s announcement, 1 is true”
» [¢] : “Before ©’s announcement, ¢ was true”



Logic with converse announcements

Models
Structure of the form M = (W, X, V)

» W is a nonempty set (worlds x, y, etc)

» X is a nonempty set of nonempty subsets of W (steps S,
T, etc)

» V: p— V(p) C W (valuation)

Tip
World-step pair (x, S) such that x € S
» x is the real world
» Sis the current restriction of the model



Logic with converse announcements

Truth conditions
In model M = (W, X, V) with respect to tip (x, S)

» M, (x,S) =piff x e V(p)

> M, (x, ) i L

> M, (X, 8) E —piff M, (x,9) [ ¢

» M, (x,8) EeVyiff M, (x,S) EporM,(x,S) =y
» M, (x,S) =Ogliffforally € S, M,(y,S) E ¢

» M,(x,S) E[p]tyiffforall T € X, if x e T and
T={ze€S: M,(2,S) Ep}then M, (x,T) ¢

» M, (x,S) =[p] yiffforall T € X,if x € T and
S={zeT: M, (z,T) Ep}then M, (x,T) =



Logic with converse announcements

Truth conditions
In model M = (W, X, V) with respect to tip (x, S)

S) Epiff x e V(p)

S)E L

»S) o iff M, (x,S) = ¢
S)

S)

v

X,

)

M, (
M, (x
M, (x
M, (x,8) EeVvyiff M, (x,S) EporM,(x,S) Ev
» M, (x,S) =Ogliffforally € S, M,(y,S) E ¢
» M,(x,S) E[p]tyiffforall T € X, if x e T and
T={ze€S: M,(2,S) Ep}then M, (x,T) ¢
» M, (x,S) =[p] yiffforall T € X,if x € T and
S={zeT: M, (z,T) Ep}then M, (x,T) =
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Truth conditions
In model M = (W, X, V) with respect to tip (x, S)

» M, (x,S) Epiff x € V(p)

> M, (x,5) - L

» M, (x,S) E —piff M, (x,S) £ ¢

» M, (x,S) EoVyiff M, (x,S) E¢porM,(x,S)Ey
» M, (x,S) =Ogliffforally € S, M,(y,S) E ¢

» M,(x,S) E[p]tyiffforall T € X, if x e T and
T={ze€S: M,(2,S) Ep}then M, (x,T) ¢

» M, (x,S) =[p] yiffforall T € X,if x € T and
S={zeT: M, (z,T) Ep}then M, (x,T) =
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Truth conditions
In model M = (W, X, V) with respect to tip (x, S)

= piff x € V(p)

EoeVyiff M, (x,S) =por M, (x,S) =¢

EDOgiffforally € S, M, (y,S) E ¢

> J\/l,(x, S) E[p]tyiffforall T € X, if x e T and
T={ze€S: M,(2,S) =p}then M, (x,T) =9

» M, (x,S) =[p] yiffforall T € X,if x € T and
S={zeT: M,(2,T)Ep}then M, (x,T) =

S)
S)
»S) o iff M, (x,S) = ¢
S)
)
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Truth conditions
In model M = (W, X, V) with respect to tip (x, S)

= piff x € V(p)
e L

T {ZGS M(z/S)\—go}thenM(x T Ey
» M, (x,S) E[¢] wiffforall T € X,if x € T and
S={zeT: M,(z,T) E¢}then M, (x,T) =9
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Free models
Model which globally satisfies

> o= ()T

Remarks

> E el p < (v = p)

> E ] TL & -

> = o] < (9 — =[] TY)

> E el (v v x) & [elTy Vel Tx
> E [e]TOY < (¢ — Olp]Ty)

If ¢ is a [-]-free formula then

» = piff o € PAL
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Expressivity
Proposition: There is no []"-free formula (p, q) such that

» = o(p,q) < (P)T(q)"0(P A —q)
Proof:

V’(p) =1{y,2z}
Vi(q) = {y}




Logic with converse announcements

Expressivity
Proposition: There is no [-]-free formula ¢(p, q) such that

> = o(p,q) < (p)"0q
Proof:

Vi(p) = {x}
Vi(q) = {y}
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Axiomatization
(Aq) all instances of CPL
(A2) O(¢ — ) — (0 — 0y)

(A3, Ag, As) O¢ — ¢ O — OO O¢ — OO
(As) [#]F (v — x) — ([¢] T — [8]FX)
(A7) (8] (¥ = x) = ([¢] ¥ — [8] " x)
(Ag, Ag) ¥ — 9] ()~ = [¢] ()T
(A1, A12) =¢ — [¢]TL [p]" L — —¢

(Ai3) [TITo — ¢
(A14,A15) p— [o]tp -p— [¢]T-p
(Ats) ()T0y — O[] T e

2)
)
)
)
)
( 10) (9)F — [Ty
)
)
)
)
(A7) Ololty — [¢]T 0y



Maximal ignorance variant

Model of maximal ignorance
Structure Mo = (Wo, Xo, Vo)
> Wy = 2R
> Xo =22\ {0}
» Vo: p— Vo(p) C Wy is suchthat x € Vo(p) iff p € x

Remarks

v

My is free
If oisa {[]T,[]” }-free formula then My | ¢ iff p € S5
Mo =Up — (p)”-Up

For all formulas ¢, there exists a {[-]", []~ }-free formula v
such that Mg = ¢ < ¢

v

v

v



Conclusion

Open questions

v

Validity in M, is decidable: complexity?

Multi-agent variants?

Extension with the effort modality of SSL? or with the
converse effort modality of SSL?

Characterization of the pairs (¢, 1) such that |= [¢]T¢? or
such that |= [p] " ¢?

v

v

v



References

» Baltag, A., Moss, L.: Logics for epistemic programs. Synthese 139
(2004) 165—224.

» Dabrowski, A., Moss, L., Parikh, R.: Topological reasoning and the logic
of knowledge. Annals of Pure and Applied Logic 78 (1996) 73—110.

» Heinemann, B.: Including the past in topologic. In: Proceedings of
LFCS 2007. Springer (2007) 269—-283.

» Van der Hoek, W., Meyer, J.-J.: Epistemic Logic for Al and Computer
Science. Cambridge University Press (1995).

» Hoshi, T., Yap, A.: Dynamic epistemic logic with branching temporal
structures. Synthese (2009) 259-281.

» Parikh, R., Ramanujam, R.: A knowledge based semantics of
messages. Journal of Logic, Language and Information 12 (2003)
453-467.

» Plaza, J.: Logics of public communications. Synthese 158 (2007)
165-179.

» Renne, B., Sack, J., Yap, A.: Logics of temporal-epistemic actions.
Synthese 193 813—849.



