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m A knows A / B B knows 5]
B A knows that

but A doesn't know B
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KB:  Oa(ll=7AVx(E=x— OBl =x))

A only knows that =7 and
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KB:  Oa(ll=7AVx(E=x— OBl =x))

entails
Query: KAHZ(E:Z/\—'KAE:Z/\KBE:Z)
— ~ ~
de dicto dere dere

A knows that some number is equal to B, but A doesn't know what the number is,

and B does know it 274
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Summary

Assumption: agents always only-know something about each other.
X 04(P— Op)
v 04 ((P— Ogax) A (=P — OP))
v 0a(B=7AVYx(B=x— OsBl=x))

Then:
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Turing-reduces to

classical validity
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Multi-Agent Knowledge Bases

B Ogx = Aonly-knows o
A considers all models of « possible
B Oy entails Kyp <— ¢ — P isvalid
provided that ¢, are !
B Oy« implies 043 <= o and 3 are equivalent
A can only-know at most one formula
B O4ais a multi-agent KB <= every model of « satisfies some Og 3
X OA (P — OB OC)
/ 04 ((P = Ogax) A (-P — OgP))
v/ OaVx(f =x — Oga(x))
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B Replace each K, y(2) with a disjunction of
3% (P (X) A “for which X, Z is a(X) — y(Z) is valid?")

over all O «(xX) at the same modal nesting level

B Axiomatise that Py (X),Pg (¥) introduced for 04 x(X), 04 (¥)

Py (X) — (P () <> “for which X,y is «(X) — B(¥) is valid?”)
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Multi-agent KB:
B Based on Levesque's
B Every model of a multi-agent KB must satisfy some Og 3
B Allows for incomplete knowledge about other agent’s knowledge

Reduction to classical reasoning:
B Oracle for FOL validity
B Turing reduction: calls oracle many times
B Would need FO-K45 oracle if it weren't for

Implementation options:

B FOL theorem prover (e.g., Vampire)
B Limited belief logic
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