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Action models

An action model M is a structure (S, ~, pre)
» S is a finite domain of action points or events
> ~, is an equivalence relation on S

» pre: S — L is a preconditions function that assigns a
precondition to each s € S.



Example: showing a card



Example: showing a card

>

vV vV v vV vY

S ={r,w,b}
~1={(s,s) | s € S}
~o={(s,s) | s € S}
~3=S5S xS

pre(r) =n

pre(w) = w;

pre(b) = by
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Example: whispering
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~1={(s,s) |s€S
~o={(s,s) |s €S

N3:S><S

pre(r) = —n
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Product update

Given are an epistemic state (M, s) with M = (S, ~, V) and an
action model (M,s) with M = (S, ~, pre). The result of executing
(M,s) in (M,s)is M, (s,s) where M" = (5"~ V')

> S'={(s,s)|s€S, €S, and M,s |= pre(s)}

> (s,s) ~, (t,t) iff s~ytand s~,t

> (s,5) €V, iff seV,
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In a picture: whispering

s — va3b—/1— rbvl/
—3 2
rwb =1 -rbw ™

\ / \
2 3 brw -1 = bwr



Language

o = plop|(ene) | K| Cey | [M,s]e



Semantics

M,s = p
M,s = —p
M,s oAy
M;s E Kyp
M,S ': CB(p
M,s = [M,s]e

iff
iff
iff
iff
iff
iff

seVp

M.s [~ ¢

M,s =y and M,s =1

forall s"€S:s~,s implies M,s" = ¢
forall s'€S:s~%s implies M,s" |=¢
if M,s = pre(s), then M ® M, (s,s) | ¢



Syntax and semantics

> Are syntax and semantic clearly separated?



Syntax and semantics

> Are syntax and semantic clearly separated?

» Yes!



Axiomatization

[M,s]p < (pre(s) — p)

[M, s]—p < (pre(s) — —=[M, s]p)

[M,s](v A 9) < ([M,s]e A [M,s]y)

M, ]Kap > (pre(s) — Ao, KaIM, tl)

M, J[M, s < [(M, 5); (M, )]

[aUa'le < ([a]e Ale']e)

From ¢, infer [M, s]p

Let (M,s) be an action model and let a set of formulas x: for
every t such that s ~g t be given. From xi: — [M,t]y and
(xt A pre(t)) — Kaxu for every t € S such thats ~gt, a € B
and t ~, u, infer xs — [M,s]Cgep.



Axiomatization

[¢lp < (¢ — p)

[e]l=1 = (v — —ely)

[e](¥ A x) < ([¢]Y A lelx)

[l Kot < (¢ — Kalpl¥)

[ell]x < [o A lelv]x

From ¢, infer [¢]p

From x — [¢]¥ and x A ¢ — Egy, infer x — [¢]Cgt)
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