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Welcome to the sixth volume of NEWS— The Free Newsletter for Philosophical Logic
and Its Applications, published jointly by LOG — The Network for Philosophical
Logic and Its Applications and Springer. LOG is sponsored by The Danish Research
Council for the Humanities.
NEWS is published biannually. The newsletter is freely distributed to subscribers
and an on-line copy may be obtained from the NEWS website at

http://www.phinews.ruc.dk
Volume 6 includes the two papers ‘Playing Cards with Hintikka: An Introduction
to Dynamic Epistemic Logic’and ‘Self-Reference Self-Explained’, announcements of
upcoming conferences, new and forthcoming publications, initiatives, and announcements from AiML –Advances in Modal Logic, ASL –Association for Symbolic Logic,
and FoLLI –Foundation of Logic, Language and Information.
This volume …nally holds a conference booklet for The Continuum in Mathematics
and Philosophy, The Carlsberg Academy, November 27–29, 2004. Be sure to keep this
volume of NEWS as your conference navigator if you are attending this event.

The next volume of NEWS is scheduled for April 2005. NEWS publishes contributions in terms of expositional papers, announcements of workshops, seminars,
conferences, forthcoming publications, new initiatives and other material within the
aim and scope of the newsletter. Send your written contribution (preferably in TEX,
LATEX, LATEX 2" ) to either one of the NEWS editors. Contact information, and additional information on how to submit material, is available on page 87.

October, 2004
Vincent F. Hendricks
Stig Andur Pedersen
Dov M. Gabbay
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Introduction
Imagine three players Anne, Bill, and Cath, each holding one card from a ‘stack’of
three (known) cards clubs, hearts, and spades, such that they only know their own
card but do not know which other card is held by which other player. Assume that
the actual deal is that Anne holds clubs, Bill holds hearts and Cath holds spades.
Now Anne announces that she does not have hearts. What was known before this
announcement, and how does this knowledge change as a result of that action? Before,
Cath did not know that Anne holds clubs, but afterwards she knows that Anne holds
clubs. This is because Cath can reason as follows: “I have spades, so Anne must have
clubs or hearts. If she says that she does not have hearts, she must therefore have
clubs.” Bill knows that Cath now knows Anne’s card, even though he does not know
1

Section ‘Public annoucements’ is partly based on a chapter of
updates’is partly based on a section of [28].
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himself what Anne’s card is. Both before and after, players know which card they
hold in their hands. Note that the only change that appears to have taken place is
epistemic change, and that no factual change has taken place, such as cards changing
hands. How do we describe such an information update in an epistemic setting?
We can imagine various other actions that a¤ect the knowledge of the players, for
example, the action where Anne shows her clubs card to Bill, in such a way that
Cath sees that Anne is doing that, but without seeing the actual card. How does that
a¤ect the knowledge of the players about each other? After that action, Cath still
does not know whether Anne holds clubs or hearts. But Cath now knows that Bill
knows Anne’s card.

This contribution is a gentle introduction to so-called dynamic epistemic logics, that
can describe how agents change their knowledge and beliefs. We start with a very
concise introduction in epistemic logic, by the example of one, two and …nally three
players holding cards; and, mainly for the purpose of motivating the dynamics, we also
very summarily introduce the concepts of general and common knowledge. We then
pay ample attention to the logic of public announcements, wherein agents change their
knowledge as the result of, indeed, public announcements. One crucial topic in that
setting is that of unsuccessful updates: formulas that become false when announced.
The Moore-sentences that were already extensively discussed at the conception of the
area of epistemic logic in [12] give rise to such unsuccessful updates. After that, we
present a few examples of more complex epistemic updates. Our closing observations
are on recent developments that link the ‘standard’topic of (theory) belief revision
( [1]) to the dynamic epistemic logics introduced here.

One agent
We introduce epistemic logic by a simple example, even simpler than the one in the
introduction. Suppose there is only one player: Anne.
Anne draws one from a stack of three di¤ erent cards clubs, hearts, and spades.
Suppose she draws the clubs card – but she does not look at her card yet; and
that one of the remaining cards is put back into the stack holder, suppose that
is the hearts card; and that the remaining card is put (face down) on the table.
That must therefore be the spades card! Anne now looks at her card.
What does Anne know? We would like to able to evaluate system descriptions
such as:
Anne holds the clubs card.
Anne knows that she holds the clubs card.
VOLUME 6
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Anne does not know that the hearts card is on the table.
Anne can imagine that the hearts card is on the table.
Anne knows that the hearts card or the spades card is in the stack holder.
Anne knows her own card.
The card on the table is di¤erent from the card held by Anne.
Anne knows that she holds one card.
Facts about the state of the world are in this case facts about card ownership. We
describe such facts by atoms such as Clubsa standing for ‘the clubs card is held by
Anne’, and similarly Clubsh for ‘the clubs card is in the stack holder, and Clubst for
‘the clubs card is on the table’, etc. The standard propositional connectives are ^
for ‘and’, _ for ‘or’, : for ‘negation’, ! for ‘implication’, and $ for ‘equivalence’. A
formula of the form K expresses that ‘Anne knows that ’, and a formula of the
b (K
b is the dual of K) expresses that ‘Anne can imagine that ’. The informal
form K
descriptions above become
Anne holds the clubs card: Clubsa
Anne knows that she holds the clubs card: KClubsa
Anne does not know that the hearts card is on the table: :KHeartst

b
Anne can imagine that the hearts card is not on the table: K:Hearts
t

Anne knows that the hearts card or the spades card are in the stack holder:
K(Heartsh _ Spadesh )
Anne knows her own card: KClubsa _ KHeartsa _ KSpadesa
The card on the table is not held by Anne: (Clubst ! :Clubsa ) ^ (Heartst !
:Heartsa ) ^ (Spadest ! :Spadesa )
Anne knows that she holds one card: K((Clubsa ! (:Heartsa ^ :Spadesa )) ^
(Heartsa ! (:Clubsa ^ :Spadesa )) ^ (Spadesa ! (:Heartsa ^ :Clubsa )))
So far, so good. Now how are we going to interpret those formulas? The operator
K can be interpreted as a modal operator, of the ‘necessity’- or 2-type, on structures that are Kripke models. Formally, an epistemic state, or information state, is a
pointed relational structure consisting of a set of ‘states of the world’, a binary relation of ‘accessibility’between states, and a factual description of the states – i.e., a
valuation of facts on all states. In our example, the states are card deals. The deal
where Anne holds the clubs card, the hearts card is in the stack holder and the spades
card is on the table, we give the name |~•, etc. By identifying states with deals,
VOLUME 6
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1. A pointed Kripke model, also known as epistemic state, that represents Anne’s knowledge for the card deal where Anne holds clubs, hearts is in the stack holder, and spades
is on the table. The actual state is underlined.
we have implicitly speci…ed the evaluation of facts in the state with the name |~•.
The binary relation of accessibility between states expresses what the player knows
about the facts. For example, if deal |~• is actually the case, Anne holds the clubs
card, and in that case she can imagine that not |~• but |•~ is the case, wherein
she also holds the clubs card. We say that state |•~ is accessible from state |~•
for Anne, or that (|~•; |•~) is in the accessibility relation. Also, she can imagine the actual deal |~• to be the case, so |~• is ‘accessible from itself’: the pair
(|~•; |~•) must also be in the accessibility relation.
Continuing in this way, we get access as in Figure 1. This structure can formally
be described as a pointed Kripke model (Hexaa ; |~•) where the model Hexaa =
hS; R; V i consists of a domain S, accessibility relation R and valuation V such that
S = f|~•; |•~; ~|•; ~•|; •|~; •~|g
R = f(|~•; |~•); (|~•; |•~); (|•~; |•~); : : : g
V (Clubsa ) = f|~•; |•~g
V (Heartsa ) = f~|•; ~•|g
:::
The states where a given atom is true, are identi…ed with a subset of the domain:
Clubsa –for ‘Anne holds the clubs card’–is only true in states f|~•; |•~g, etc. A
standard modal language inductively de…ned by ::= p j : j ( ^ ) j 2 can now
interpreted on this structure –let’s stick to the familiar 2 for a little while, before we
write K for that. The crucial clause in the interpretation of formulas is the one for
the modal operator: M; s j= 2 if and only if for all s, if R(s; s), then M; s j= . For
M; s j= read ‘state s of model M satis…es formula ’, or ‘ is true in state s of model
M ’. For example, we can now compute that in the epistemic state (Hexaa ; |~•) it
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2. A simpler visualization for the epistemic state where Anne holds clubs, hearts is in the
stack holder, and spades is on the table. The actual state is underlined.

is indeed true that Anne knows that she holds the clubs card:
We have that Hexaa ; |~• j= 2Clubsa if and only if [ for all states s, if
R(|~•; s) then Hexaa ; S j= Clubsa ]. The last is implied by Hexaa ; |~• j=
Clubsa and Hexaa ; |•~ j= Clubsa , as the only states that are accessible from |~•
are |~• itself and |•~: we have R(|~•; |~•) and R(|~•; |•~). Finally,
Hexaa ; |~• j= Clubsa because |~• 2 V (Clubsa ) = f|~•; |•~g, and, similarly,
Hexaa ; |•~ j= Clubsa because |•~ 2 V (Clubsa ) = f|~•; |•~g. Done! From
now on, we will always write K for 2.
It turns out that Anne’s accessibility relation is an equivalence relation. If one assumes certain properties of knowledge, this is always the case. The properties are that
‘what you know is true’, which is formalized by the schema K ! ; that ‘you are
aware of your knowledge’, which is formalized by the schema K ! KK , and that
‘you are aware of your ignorance’, which is formalized by the schema :K ! K:K .
These properties may be disputed for various reasons, for example, without the requirement that what you know is true, we get a notion of belief instead of knowledge.
For now, also for the sake of a simple exposition, we will stick to the properties of
knowledge and see where they get us. Together, they enforce that in epistemic logic
the accessibility relation is always an equivalence relation. This is somewhat di¤erently expressed, by saying that what a player / agent cannot distinguish from one
another induces a partition on the set of states, i.e., a set of equivalence classes that
cover the entire domain. For equivalence relations, we write instead of R, and we
write this ‘in…x’, i.e., we write |~• |•~ instead of R(|~•; |•~). In the case
of equivalence relations a simpler visualization is su¢ cient: we only need to link visually the states that are in the same class. If a state is not linked to others, it must
be a singleton equivalence class (re‡exivity always holds). For (Hexaa ; |~•) we get
the visualization in Figure 2.
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3. Anne and Bill both draw one from the cards clubs, hearts, and spades. The remaining
card is put (face down) on the table. Anne draws the clubs card and Bill draws the hearts
card.
One might ask: why not restrict ourselves in the model to the two deals |~• and
|•~ only? The remaining deals are inaccessible anyway from the actual deal! From
an agent’s point of view this is arguably right, but from a modeller’s point of view
the six-point model is preferable: this model works regardless of the actual deal.
b
The dual of ‘know’ is ‘can imagine that’: K
:= :K: , so that ‘can imagine that’ means ‘not knowing that not’. For example, ‘Anne can imagine that the
b
hearts card is not on the table’is described by K:Hearts
t which is true in epistemic
state (Hexaa ; |~•), because from deal |~• Anne can access deal |~• for which
:Heartst is true, as the spades card is on the table in that deal. There appears to be
b
no generally accepted notation for ‘can imagine that’. The ‘hat’in the notation K
–the notation we will keep using –is reminiscent of the diamond in 3 ; alternatively
one may …nd for that, in the literature, M or k .

More agents
Much formal dynamics can be presented based on the single-agent situation. For
example, the action of Anne picking up the card from the table that has been dealt
to her, is a signi…cantly complex epistemic action. But a proper and more interesting
perspective is that of the multi-agent situation. This is, because players may now
have knowledge about each others’ knowledge, so that for even a single fact the
Kripke models representing that knowledge can become arbitrarily complex. For a
start, let’s move from one to two players in the three cards situation:
Anne and Bill both draw one from the cards clubs, hearts, and spades. The
remaining card is put (face down) on the table. Suppose Anne draws the clubs
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card and Bill draws the hearts card.
The epistemic operator K with corresponding access , to describe Anne’s knowledge, now has to be di¤erent from an epistemic operator and corresponding access for
Bill. The distinction can easily be made by labelling an operator, and access, with the
agent that it is knowledge and access for. If we take a for Anne, and b for Bill, this results in equivalence relations a and b and corresponding knowledge operators Ka
and Kb . Bill’s access on the domain is di¤erent from Anne’s: whereas Anne cannot
tell deals |~• and |•~ apart, Bill instead cannot tell deals |~• and •~| apart,
etc. The resulting model Hexaab is visualized in Figure 3. We can now describe in
the epistemic language that, for example:
b b Heartsa
Bill cannot imagine that Anne has the hearts card: :K
baK
b b Heartsa
Anne can imagine Bill to imagine that she has the hearts card: K
b b Clubsa
Anne knows Bill to imagine that she has the clubs card: Ka K

baK
b b Heartsa is true in epistemic state (Hexaab ; |~•) – formally,
The formula K
baK
b b Heartsa . This can be shown as follows. We have that
(Hexaab ; |~•) j= K
|~• a |•~ and that |•~ b ~•|. In the last state, we have (Hexaab ; ~•|) j=
b b Heartsa , and
Heartsa . From that and |•~ b ~•| follows (Hexaab ; |•~) j= K
baK
b b Heartsa . For three
from that and |~• a |•~ follows (Hexaab ; |~•) j= K
cards and three agents, we get the model Hexa pictured in Figure 4, and we can now
describe in the epistemic language that:
Anne knows that Bill knows that Cath knows her own card: Ka Kb (Kc Clubsc _
Kc Heartsc _ Kc Spadesc )
Anne has the clubs card, but Anne can imagine that Bill can imagine that Cath
baK
b b Kc :Clubsa
knows that Anne does not have the clubs card: Clubsa ^ K

The structures we will use throughout this presentation can now be introduced
formally as follows:
De…nition 1 (Epistemic structures) An epistemic model M = hS; ; V i consists of a domain S (of factual) states (or ‘worlds’), accessibility : N ! P(S S),
and a valuation V : P ! P(S). For s 2 S, (M; s) is an epistemic state.
For (n) we write n and for V (p) we write Vp . So, access can be seen as a set of
equivalence relations n , and V as a set of valuations Vp . Relative to a set of agents
N and a set of atoms P , the language of multiagent epistemic logic is inductively
de…ned by ::= p j : j ( ^ ) j Kn . We need some further extensions of the
language, but all these will be interpreted on the structures presented in De…nition 1.
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4. The epistemic state (Hexa; |~•) for the card deal where Anne holds clubs, Bill holds
hearts, and Cath holds spades.

Common knowledge
The …rst extension of the language is with epistemic operators for groups of agents,
speci…cally: with common knowledge. As we aim to focus on dynamic epistemics
in this contribution, and not on dynamic epistemics, this will be a lightning quick
introduction in those concepts. For more information, see [8, 16].
In the epistemic state (Hexa; |~•) of Figure 4 both Anne and Bill know that the
deal of cards is not •|~: both Ka :(Spadesa ^Clubsb ^Heartsc ) and Kb :(Spadesa ^
Clubsb ^ Heartsc ) are true. If a group of agents all individually know that , we
say that
is general knowledge. The modal operator for general knowledge of a
group G is EG . For an arbitrary subset G
N of the set of agents N , we de…ne
EG := ^n2G Kn . So in this case we have that Eab :(Spadesa ^ Clubsb ^ Heartsc )
– par abus de langage we write Eab instead of Efa;bg . Now even though may be
generally known, that does not imply that agents know from each other that they
know . For example, Kb Ka :(Spadesa ^ Clubsb ^ Heartsc ) is false in (Hexa; |~•):
Bill can imagine Anne to have the spades card instead of clubs. In that case, Anne
baK
b b (Spadesa ^Clubsb ^Heartsc ) is true,
can imagine that the card deal is •|~. So K
and therefore Kb Ka :(Spadesa ^ Clubsb ^ Heartsc ) is false. For other examples, one
can construct formulas that are true to some extent Ka Kb Kc Ka Ka Kb but no longer
if one adds one more operator at the start, e.g., Kb Ka Kb Kc Ka Ka Kb is false. A
formula is common knowledge for a group G, notation CG , if it holds for arbitrary
long stacks of individual knowledge operators (for individuals in that group). If, for
example, G = fa; b; cg, we get something (involving an enumeration of all …nite stacks
of knowledge operators) like Cabc := ^Ka ^Kb ^Kc ^Ka Ka ^Ka Kb ^Ka Kc ^
: : : Ka Ka Ka : : : . Alternatively, we may see common knowledge as the conjunction of
arbitrarily many applications of general knowledge: CG := ^ EG ^ EG EG ^ :::.
Such in…nitary de…nitions are frowned upon. Therefore common knowledge CG is
VOLUME 6
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added as a primitive operator to the language, whereas general knowledge is typically
de…ned (for a …nite set of agents) by the notational abbreviation above. Instead,
common knowledge is de…ned semantically, based on transitive closure relations of
access for the individual agents in the group. By way of validities involving common
knowledge, that are mentioned at the end of this section, any single conjunct from
the right side of the in…nitary de…nition of common knowledge is then entailed, and
in this way we avoid having to de…ne it in that in…nitary way.
The semantics of common knowledge formulas is: CG is true in an epistemic state
(M; s), if is true in any state sm that can be reached by a …nite path of linked states
s n1 s1 n2 s2 n3
nm sm , with all of n1 ; :::; nm 2 G (and not necessarily
all di¤erent). Mathematically, ‘reachability by a …nite
S path’is the same as ‘being in
the transitive re‡exive closure’. If we de…ne G as ( n2G ) –which is that re‡exive
transitive closure –then we interpret common knowledge as
M; s j= CG if and only if for all s0 : s

G

s0 implies M; s0 j=

If all individual accessibility relations are equivalence relations, G is also an
equivalence relation. Common knowledge for the entire group N of agents is called
public knowledge.
In the model Hexa, access for any subgroup of two players, or for all three, is the
entire model. For such groups G, CG is true in an epistemic state (Hexa; s0 ) i¤ is
valid on the model Hexa –a formula is valid on a model M , notation M j= , if and
only if for all states s in the domain of M : M; s j= . For example, we have that:
It is public knowledge that Anne knows her card:
Hexa j= Cabc (Ka Clubsa _ Ka Heartsa _ Ka Spadesa )
Anne and Bill share the same knowledge as Bill and Cath:
Hexa j= Cab ! Cbc
Valid principles for common knowledge are CG ( ! ) ! CG ! CG (distribution of CG over !), and CG ! ( ^ EG CG ) (use of CG ), and CG ( ! EG ) !
! CG (induction). Some grasp of group concepts of knowledge is important to
understand the e¤ects of public announcements, but we will not pay more attention
here to those concepts.

Public announcements
We now move on to the dynamics of knowledge. Suppose Anne says that she does not
have the hearts card. She then makes public to all three players that all deals where
Heartsa is true can be eliminated from consideration. This results in a restriction
of the model Hexa as visualized in Figure 5. The public announcement “I do not
have hearts” can be seen as an epistemic ‘program’ with ‘precondition’ :Heartsa ,
VOLUME 6
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5. On the left, the epistemic state (Hexa; |~•) for the card deal where Anne hold clubs,
Bill holds hearts, and Cath holds spades. The actual deal is underlined. On the right, the
e¤ect of Anne saying that she does not have hearts.

that is interpreted as a ‘state transformer’of the original epistemic state, exactly as
a program in dynamic modal logic. Given some program , in dynamic logic [ ]
means that after every execution of (state transformation induced by ), formula
holds. For announcements we want something of the form [ ] , meaning that after
(every) announcement of , formula holds.
We appear to be moving away slightly from the standard paradigm of modal logic.
So far, the accessibility relations were between states in a given model underlying an
epistemic state. But all of a sudden, we are confronted with an accessibility relation
between epistemic states as well: “I do not have hearts”induces a(n) (epistemic) state
transition such that the pair of epistemic states in Figure 5 is in that relation. The
epistemic states take the roles of the points or worlds in a seemingly underspeci…ed
domain of ‘all possible epistemic states’. By lifting accessibility between points in
the original epistemic state to accessibility between epistemic states, we can get the
dynamic and epistemic accessibility relations ‘on the same level’again, and see this as
an ‘ordinary structure’on which to interpret a perfectly ordinary multimodal logic.
A crucial point is that this ‘higher-order structure’is induced by the initial epistemic
state and the actions that can be executed there, and not the other way round. So
it’s standard modal logic after all.
Anne’s announcement “I do not have hearts”is a simple epistemic action in various
respects. It is public, and therefore not private or even something else. It is truthful,
and not merely introspective or even weaker; in that sense it describes change of
knowledge only and not change of belief. It is deterministic, i.e. a state transformer;
other actions, of which we will see an example, are non-deterministic.
The e¤ect of the public announcement of is the restriction of the epistemic state
to all worlds where holds. So, ‘announce ’can indeed be seen as an information
state transformer, with a corresponding dynamic modal operator [ ]. We now formally
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introduce the language with all the operators we have seen so far.
De…nition 2 (Logical language of public announcements) Given are a set of
agents N and a set of atoms P . Let p 2 P , n 2 N , and G
N be arbitrary. The
language of public announcements is inductively de…ned as
::= p j : j ( ^ ) j Kn
De…nition 3 (Semantics)
M; s j= p
M; s j= :
M; s j= ^
M; s j= Kn
M; s j= CG
M; s j= [ ]
where M j := hs0 ;

0

j CG

j[ ]

Given an epistemic model M = hS; ; V i. We de…ne:

: if f
: if f
: if f
: if f
: if f
: if f

s 2 Vp
M; s 6j=
M; s j= and M; s j=
f or all t 2 S : s n t implies M; t j=
f or all t 2 S : s G t implies M; t j=
M; s j= implies M j ; s j=

; V 0 i is de…ned as follows:
S0
0
n
Vp0

:= fs0 2 S j M; s0 j= g
0
:=
S0)
n \(S
:= Vp \ S 0

In other words: the model M j is the model M restricted to all the states where
holds, including access between states. The interpretation of the dual h i of [ ]
will be obvious: M; s j= h i if and only if M; s j= and M j ; s j= . Formula is
valid on model M , notation M j= , if and only if for all states s in the domain of
M : M; s j= . Formula is valid, notation j= , if and only if for all models M (of
the class of models for the given parameters of N and P ): M j= . A proof system
for this logic originates with and is proved sound and complete in [5], with precursors
(namely completeness results for the logic with announcements but without common
knowledge) in [17] and [10].
After Anne’s announcement that she does not have hearts, Cath knows that Anne
has clubs (see Figure 5). We can verify this with a semantic computation as follows:
In order to prove that Hexa; |~• j= [:Heartsa ]Kc Clubsa , we have to show
that Hexa; |~• j= :Heartsa implies Hexaj:Heartsa ; |~• j= Kc Clubsa . As it
is indeed the case that Hexa; |~• j= :Heartsa , it only remains to show that
Hexaj:Heartsa ; |~• j= Kc Clubsa . The set of states that is equivalent to |~•
for Cath, is the singleton set f|~•g. So it is actually su¢ cient to show that
Hexaj:Heartsa ; |~• j= Clubsa , which follows trivially from |~• 2 VClubsa =
f|~•;
|•~g.
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The semantics of public announcement is actually slightly imprecise. Consider
what happens if in “M; s j= [ ] if and only if M; s j= implies M j ; s j= ” the
formula is false in M; s. In that case, M j ; s j= is unde…ned, because s is now
not part of the domain of the model M j . Apparently, we ‘informally’ use that an
implication ‘antecedent implies consequent’in the meta-language is not just true when
the antecedent is false or the consequent is true, in the standard binary sense, where
both antecedent and consequent are de…ned. But we also use that the implication
is true when the antecedent is false even when the consequent is unde…ned. A more
precise de…nition of the semantics of public announcement, that does not have that
informality, is: M; s j= [ ] if and only if for all (M 0 ; s0 ) such that (M; s)[[ ]](M 0 ; s0 ):
(M 0 ; s0 ) j= . In this de…nition, (M; s)[[ ]](M 0 ; s0 ) holds if and only if M 0 = M j
and s = s0 . The general de…nition of the interpretation of epistemic actions, of which
‘announcement’is just an example, has a very similar form.
To give the reader a feel for what goes and what not in this logic, we give some valid
principles for this logic. In all cases we only give motivation and we refrain from
proofs.
If an announcement can be executed, there is only one way to do it:
h i

![ ]

is valid

This is a simple consequence of the functionality of the state transition semantics
for the announcement. Of course, the converse [ ] ! h i does not hold. Take
= =? (? is ‘falsum’). We now have that [?] ? is valid (for trivial reasons) but
h?i ? is, of course, always false, for the same trivial reason that no epistemic state
satis…es ?! Related to the functionality and partiality of ‘announcement’are that all
of the following are equivalent:
![ ]
!h i
[ ]
A sequence of two announcements can always be replaced by a single, more complex announcement. Instead of …rst saying ‘ ’and then saying ‘ ’you may as well
have said for the …rst time ‘ and after that ’. It is expressed in
[ ^ [ ] ] is equivalent to [ ][ ]
This turns out to be a quite useful feature for analyzing announcements that are made
with speci…c intentions; or, more general, conversational implicatures à la Grice.
Those intentions tend to be postconditions
that supposedly hold after the announcement. So the (truthful) announcement of with the intention of achieving
corresponds to the announcement ^ .
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For an example sequence of two announcements, consider the following announcement, supposedly made by some outsider that has full knowledge of the epistemic
state (Hexa; |~•) (alternatively, such an agent can be modelled as a player with
the identity relation for access):
An outsider says: “The deal of cards is neither •|~ nor ~•|.”
This is formalized as :(Spadesa ^ Clubsb ^ Heartsc ) ^ :(Heartsa ^ Spadesb ^
Clubsc ). Abbreviate this announcement as one. See Figure 6 for the result of the
announcement of one. Observe that none of the three players Anne, Bill, and Cath
know the card deal as a result of this announcement! Now imagine that the players
know (publicly) that the outsider made the announcement one in the happy knowledge
of not revealing the deal of cards to anyone! For example, he (or she) might have been
boasting about his logical prowess and the players might inadvertently have become
aware of that. In other words, it becomes known that the announcement one was made
with the intention of keeping the players ignorant of the card deal. Ignorance of the
card deal (whatever the deal may have been) can be described as some long formula
that is a conjunction of eighteen parts and that starts as :Ka (Clubsa ^ Heartsb ^
Spadesc )^:Kb (Clubsa ^Heartsb ^Spadesc )^:Kc (Clubsa ^Heartsb ^Spadesc )^: : :
and that we abbreviate as two. The formula two is false in all states (in the model
resulting from the announcement of one) that are a singleton equivalence class for at
least one player, and true anywhere else. So it’s only true in state |~•. For the result
of the announcement of two, see again Figure 6. Observe that in the epistemic state
resulting from two, all players now know the card deal! So in that epistemic state two
is false. Now what does it mean that the players have become aware of the intention
of the outsider? This means that although the outsider was actually saying one, he
was really meaning ‘one, and after that two’, or in other words he was saying [one]two.
See again Figure 6. Unfortunately, we have that Hexa; |~• j= [[one]two]:two. So
the outsider could have kept the card deal a secret, but by intending to keep it a
secret (s)he was, after all, actually revealing that secret...
The relation of the announced formula to the pre- and postconditions of the announcement is not trivial. To start with, [ ]Kn is not equivalent to Kn [ ] . This
is a consequence of the fact that [ ] is a partial function. A simple counterexample
is the following: in (Hexa; |~•) it is true that after ‘every’announcement of ‘Anne
holds hearts’, Cath knows that Anne holds clubs. This is because that announcement
cannot take place in that epistemic state. In other words, we have
Hexa; |~• j= [Heartsa ]Kc Clubsa
On the other hand, it is false that Cath knows that after the announcement of Anne
that she holds the hearts card (which she can imagine to take place), Cath knows
that Anne holds the clubs card. On the contrary: Cath then knows that Anne holds
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6. A sequence of two announcements can be replaced by a single announcement.

the hearts card! So we have
Hexa; |~• 6j= Kc [Heartsa ]Clubsa
If we make [ ]Kn conditional to the executability of the announcement, an equivalence indeed holds:
[ ]Kn is equivalent to ! Kn [ ]
The relation between announcement and knowledge can be formulated in various
ways. One or the other may appeal more to the intuitions of the reader. Often, the
‘diamond’-versions of axioms correspond better to one’s intuitions than the ‘box’versions. So it merely sharpens the modeller’s wits to realize that all of the following
validities express the same equivalence:
[ ]Kn $ ( ! Kn [ ] )
h i Kn
bn
h iK

$ ( ^ Kn ( ! h i ))
bn h i )
$( ^K

If we restrict ourselves to the logic of announcements without common knowledge,
every formula is logically equivalent to one in the logic without announcements. But
for the logic of announcements with common knowledge, this is no longer the case [5].
Apart from conceptual reasons, such as having a natural speci…cation language for
dynamics, that, one might say, is the real validation of this logical tool. Let us take a
closer look at a principle relating announcements and common knowledge.
The straightforward generalization of the principle [ ]Kn $ ( ! Kn [ ] ) relating announcement and individual knowledge would be [ ]CN $ ( ! CN [ ] ).
This happens to be invalid. The following countermodel M demonstrates this clearly.
Consider a model M for two agents a and b and two facts p and q. Its domain is
f11; 01; 10g, where 11 is the state where p and q are both true, 01 the state where p
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7. A state transition illustrating what a and b commonly know before and after announcement of p.

is false and q is true, and 10 the state where p is true and q is false. Agent a cannot
tell 11 and 01 apart, whereas b cannot tell 01 and 10 apart. So the partition for a on
the domain is f11; 01g; f10g and the partition for b on the domain is f11g; f01; 10g.
See Figure 7.
Now consider the instance [p]Cab q $ (p ! Cab [p]q) of this supposed principle.
The left side of the equivalence is true in state 11 of M , whereas the right side is
false in that state. We show that as follows. First, M; 11 j= [p]Cab q is true in 11,
because M; 11 j= p and M jp; 11 j= Cab q. For the result of the announcement of p in
(M; 11), see Figure 7. The model M jp consists of two disconnected states; obviously,
M jp; 11 j= Cab q, because M jp; 11 j= q and 11 is now the only reachable state from 11.
On the other hand, we have that M; 11 6j= p ! Cab [p]q, because M; 11 j= p but
M; 11 6j= Cab [p]q. The last is because 11 ab 10 (because 11 a 01 and 01 b 10),
and M; 10 6j= [p]q. When evaluating q in M jp, we are now in the other disconnected
part of M jp, where q is false: M jq; 10 6j= q.
Fortunately there are also other ways to get common knowledge after an announcement. The general principle is: If ! and ^ ! EN are valid, then ! CN
is valid as well.

Unsuccessful updates
After announcing , may remain true but may also have become false! This will
not come as a surprise to those familiar with the so-called Moore-sentences, that are
already discussed in detail in the original presentation of epistemic logic in [12]. This
states that you cannot know that some fact is true and that you do not know that.
In other words, K(p ^ :Kp) is inconsistent in epistemic logic. This can easily been
seen by the following argument: from K(p ^ :Kp) follows Kp ^ K:Kp, so follows
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8. Anne says to Bill: “(I hold clubs and) You don’t know that I hold clubs.”

Kp. But also, from Kp ^ K:Kp follows K:Kp, and from that, with ‘truthfulness’,
follows :Kp. Together, Kp and :Kp are inconsistent.
Within the setting of the logic of public announcements this can be redescribed as
follows: after the truthful announcement (in some given epistemic state) of (p^:Kp),
this formula can no longer be true (in the resulting epistemic state). In [9] this sort
of announcement was called an unsuccessful update: you say something “because it’s
true,”but unfortunately, that was not a very successful thing to do, because now it’s
false!
For a di¤erent example, consider the result of Anne announcing in the epistemic
state (Hexa; |~•): “I hold the clubs card and (at the time I am saying this) Bill does
not know that”. This is an announcement of Clubsa ^:Kb Clubsa (or of, equivalently,
Ka (Clubsa ^ :Kb Clubsa ); note that mixing epistemic operators for di¤ erent agents
does not make it ‘Moore’). After this announcement, Bill now knows that Anne holds
the clubs card, so Kb Clubsa has become true, and therefore :(Clubsa ^ :Kb Clubsa )
as well. The reader can simply check in Figure 8, that after this announcement the
formula :(Clubsa ^:Kb Clubsa ) indeed holds, and therefore Hexa; |~• j= [Clubsa ^
:Kb Clubsa ]:(Clubsa ^ :Kb Clubsa ).
We appear to be deceived by some intuitive, but incorrect, communicative expectations. If an agent truthfully announces to a group of agents, it appears on …rst
sight to be the case that (s)he ‘makes common knowledge’that way: in other words,
if holds, then after announcing that, CN holds. In other words, ! CN appears to be valid. This expectation is unwarranted, because the truth of epistemic
(non-propositional) parts of the formula may be in‡uenced by its announcement. On
the other hand – it’s not that our intuition is that stupid – sometimes the expectation is warranted after all: the formulas that always become common knowledge after
being announced, can be called successful. What are the possibilities?
After announcing , sometimes remains true and sometimes becomes false, and this
depends both on the formula and on the epistemic state. Consider an epistemic state
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9. A simple unsuccessful update: (p and) you don’t know that p. The annoucement ‘I
know that p’– between brackets – induces the same state transition.

for one atom p and two agents, Anne and Bill again, where Anne knows the truth
about p but Bill doesn’t. This epistemic state is formally de…ned as (Letter; 1), where
the model Letter has domain f0; 1g, where p is true in state 1: Vp = f1g, and such
that Anne can distinguish 1 from 0 but Bill cannot, so access a for a is the identity
f(0; 0); (1; 1)g and access b for b is the universal relation f(0; 0); (1; 1); (0; 1); (1; 0)g.
The model is called Letter because it can be seen as the result of Bill seeing Anne
read a letter which contains the truth about p. If in this epistemic state Anne says,
truthfully: “I know that p,” then after this announcement of Ka p it remains true
that Ka p:
Letter; 1 j= [Ka p]Ka p
This is, because in Letter the formula Ka p is true in state 1 only, so that the model
LetterjKa p consists of the singleton state 1, with re‡exive access for a and b. It
also becomes common knowledge that Anne knows p: we have that Letter; 1 j=
[Ka p]CN Ka p; although in this particular case of a singleton model, that is not very
informative. We therefore also have Letter j= Ka p ! [Ka p]CN Ka p and Ka p !
[Ka p]CN Ka p is indeed valid.
But it is not always the case that announced formulas remain true. In the given
epistemic state (Letter; 1), Anne could on the other hand have said as well, to Bill:
“You don’t know that p.” The actual implicature in this case is “Fact p is true and
you don’t know that.” After this announcement of Ka (p ^ :Kb p), that also only
succeeds in state 1, Bill knows that p, therefore Ka (p ^ :Kb p) is now no longer true
Letter; 1 j= [Ka (p ^ :Kb p)]:Ka (p ^ :Kb p)
and so it’s certainly not commonly known: Letter; 1 j= [Ka (p ^ :Kb p)]:CN Ka (p ^
:Kb p). So Ka (p ^ :Kb p) ! [Ka (p ^ :Kb p)]CN Ka (p ^ :Kb p) is de…nitely not valid.
The epistemic state transition induced by this announcement is visualized in Figure
9. The announcement of Ka p induces the same state transition. Incidentally, like here,
for a given state transition there is always a formula that induces it and remains true,
an interesting result by Van Benthem [23].
In this case, we not only have that Ka p remains true after being announced and
that Ka (p ^ :Kb p) becomes false, but also that [Ka p]Ka p is valid, and [Ka (p ^
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:Kb p)]:Ka (p ^ :Kb p) is valid. In between these extremes of ‘always successful’and
‘always unsuccessful’there are also formulas that sometimes remain true, and at other
times –given other epistemic states –become false after an announcement. A typical
example is ‘not stepping forward’in the well-known Muddy Children problem [8]. The
‘announcement’(implicitly, by not stepping forward) that none of the children know
whether they are muddy, remains true in all epistemic states for this problem except
the last one, in which it is an unsuccessful update: after that the muddy children
know that they are muddy, and step forward. The following terminology describes
all those nuances.
De…nition 4 (Successful formula / Successful update) A formula in the language of public announcements is successful if and only if [ ] is valid. A formula is
unsuccessful if and only if it is not successful. Given an epistemic state (M; s), is
a successful update in (M; s), if and only if M; s j= h i ; and is an unsuccessful
update in (M; s), if and only if M; s j= h i : .
In the de…nitions, the switch between the ‘box’ and the ‘diamond’ versions of
the announcement operator may puzzle the reader. In the de…nition of a successful
formula we need the ‘box’-form: h i is invalid for all except > (> stands for
‘verum’, ‘truth’). But in the de…nition of a successful update we need the ‘diamond’form: otherwise, whenever the announcement formula is false in an epistemic state,
[ ]: would therefore be true, and we would be forced to call that an unsuccessful
update. That would not capture the intuititive meaning of ‘unsuccessful update’,
which is a property of an epistemic state transition. We must therefore assume that
the announcement formula can indeed be truthfully announced. This explains the
di¤erence between the two de…nitions.
Announcements of (therefore true) successful formulas (the validity of [?] ? is
considered a-typical) are always successful updates, but sometimes successful updates
are on formulas that are unsuccessful. The …rst will be obvious: if a successful formula
is true in an epistemic state (M; s), then h i is also true in that state, so it is also
a successful update. The last is, because formulas may be successful updates in one
epistemic state, but unsuccessful updates in another, and from the latter follows that
they are unsuccessful formulas.
We can link our intuitions about ‘success’to the de…nition of a successful formula in
a surprisingly elegant way: A formula [ ] is valid, if and only if [ ]CN is valid, if
and only if ! [ ] CN is valid. So the successful formulas ‘do what we want them
to do’: if true, they become common knowledge when announced. What formulas are
successful? An answer to this question is not obvious, because some inductive ways
to construct the class of successful formulas fail: even if and are successful, : ,
^ , or ! may be unsuccessful. For example, both p and :Kp are successful
formulas, but, as we have seen, p ^ :Kp is not. A partial answer to that question
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10. On the left, the Kripke model for three players each holding one card. On the right,
the e¤ect of Anne showing her clubs card to Bill.

and further information on unsuccessful updates, including examples, can be found
in [28].

Epistemic actions
Some epistemic actions are more complex than public announcements, where the
e¤ect of the action is always a restriction on the epistemic model. Let us reconsider
the epistemic state (Hexa; |~•) for three players Anne, Bill and Cath, each holding
one of clubs, hearts, and spades; and wherein Anne holds clubs, Bill holds hearts, and
Cath holds spades. And consider again one of the example actions in the introduction:
Anne shows (only) to Bill her clubs card. Cath cannot see the face of the shown
card, but notices that a card is being shown.
As always in this epistemic (and not doxastic) setting, it is assumed that it is
publicly known what the players can and cannot see or hear. Call this action showclubs. The epistemic state transition induced by this action is visualized in Figure 10.
Unlike after public announcements, in the showclubs action we cannot eliminate any
state. Instead, all b-links between states have now been severed: whatever the actual deal of cards, Bill will know that card deal and cannot imagine any alternatives.
Let us show the intuitive acceptability of the resulting epistemic state. After the action showclubs, Anne can imagine that Cath can imagine that Anne has clubs. That
much is obvious, as Anne has clubs anyway. But Anne can also imagine that Cath
can imagine that Anne has hearts, because Anne can imagine Cath to have spades,
and so not to know whether Anne has shown clubs or hearts; so it might have been
hearts. It is even the case that Anne can imagine that Cath can imagine that Anne
has spades, because Anne can imagine Cath not to have spades but hearts instead,
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in that case Cath would not have known whether Anne has shown clubs or spades; so
it might have been spades. Note that, even though for Cath there are only two ‘possible actions’– showing clubs or showing hearts – none of the three possible actions
can apparently be eliminated ‘from public consideration’. The descriptions of the action showclubs and of the other ‘possible actions’where Anne shows hearts or spades
to Bill instead, should obviously be related: in Figure 10, this merely means shifting
the point from one state to another.
But it can become even more complex. Imagine the following action, rather similar
to the showclubs action:
Anne whispers into Bill’s ear that she does not have the spades card, given a
(public) request from Bill to whisper into his ear one of the cards that she does
not have.
This is the action whispernospades. Given that Anne has clubs, she could have
whispered “no hearts” or “no spades”. And whatever the actual card deal was, she
could always have chosen between two such options. We expect an epistemic state
to result that re‡ects that choice, and that therefore consists of 6 2 = 12 di¤erent
states. It is visualized in Figure 11. The reader may ascertain that the desirable
postconditions of the action whispernospades indeed hold. For example, given that
Bill holds hearts, Bill will now have learnt from Anne what Anne’s card is, and thus
the entire deal of cards. So there should be no alternatives for Bill in the actual state
(the underlined state |~• ‘at the back’of the …gure –for convenience, di¤erent states
for the same card deal have been given the same name). But Cath does not know
that Bill knows the card deal, as Cath can imagine that Anne actually whispered “no
hearts”instead. That would have been something that Bill already knew, as he holds
hearts himself –so from that action he would not have learnt very much. Except that
Cath could then have imagined him to know the card deal... Note that in Figure 11
there is also another state named |~•, ‘in the middle’so to speak, that is accessible
for Cath from the state |~• ‘at the back’, and that satis…es that Bill doesn’t know
that Anne has clubs. Etc.
From the point of view of dynamic epistemics, a public announcement is a simple
form of epistemic action: it results in a restriction of the domain. The showhearts
action results in a re…nement of accessibility relations given the same domain. The
whispernospades action results in increased complexity of the underlying epistemic
model, re‡ecting non-deterministic choice. To be able to model such actions a generalization of the approach used in the public announcement logic of [17] was needed.
Plaza’s work was more fully appreciated in the latter half of the 1990s, when subsequent, partially independent, developments took place. A stream of publications
appeared around the year 2000 [10, 9, 15, 5, 3, 25, 22, 4, 26, 21, 13, 30]. Gerbrandy
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11. Anne whispers into Bill’s ear that she does not have the spades card, given a (public)
request from Bill to whisper into his ear one of the cards that she does not have.

was unfamiliar with the work of Plaza at the time of his seminal publication [10]. It
models the dynamics of introspective agents, and therefore in particular changes in
belief (and, as a special case, knowledge). Its basis is a di¤erent insight into dynamics, namely along the line of work in dynamic semantics by [32]. The approach in
[25, 26, 30] might be called a relational action language, wherein epistemic states resulting from computing the e¤ects of actions to subgroups (such as ‘Anne and Bill’in
the case of three cards) are used in the computations of the e¤ects of the action for
larger groups that contain that smaller group, and …nally, the e¤ects of the action for
the public (such as ‘Anne, Bill, and Cath’). A di¤erent approach, and a conceptually
very appealing solution, is to see a semantic action as some kind of Kripke model, an
‘action model’so to speak, and action execution as a restricted modal product (‘the
next epistemic state’) of the current epistemic state and the action model. This was
…rst presented in [5, 3] and its semantics recently appeared in …nal version in [4].

A crucial concept in the [30] approach is the ‘learn’ operator. This is a dynamic
variant of the ‘common knowledge’operator. Let’s see what it means, by paraphrasing
the action showclubs in a way that brings this action closer to its description as an
epistemic action.
Anne and Bill learn that Anne holds clubs, whereas Anne, Bill and Cath learn
[ that either Anne and Bill learn that Anne holds clubs, or that Anne and
Bill learn that Anne holds hearts, or that Anne and Bill learn that Anne holds
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spades ].
In other words: Anne, Bill and Cath learn that Anne and Bill learn which card
Anne holds, and, actually, Anne and Bill learn that Anne holds clubs. The choice
made from the three alternatives by subgroup fa; bg is known to them only, and is
hidden from c, who only knows what the three alternatives are. The description of
this action in the relational action approach is
Labc (!Lab ?Clubsa [ Lab ?Heartsa [ Lab ?Spadesa )

In this description, ‘L’ stands for ‘learning’, the ‘!’ indicates which of the three
alternatives really happens, ‘[’ stands for non-deterministic choice, and ‘?’ stands
for ‘a test on’(the truth of thr formula following it). The whispernospades action is
described as
Labc (Lab ?:Clubsa [ Lab ?:Heartsa [ !Lab ?Spadesa )

Note that in this case the …rst option could not have been chosen, and that instead
the third option has been chosen. To explain this in reasonable detail, or any of
the other approaches, would carry too far for this introduction. For details see the
references.
Some rather simple actions cannot be modelled in any of the current dynamic epistemic approaches. For example, given that the action descriptions in all mentioned
approaches are entirely based on the properties of the current epistemic state, one
cannot distinguish between di¤erent ways in which that current state came about.
Anne may only want to show a clubs card if some past action of Bill involved showing a spades card. But the action descriptions cannot distinguish between epistemic
states that have the same (bisimilar) epistemic description but di¤erent action histories! In view of modelling game strategies, such expanded expressive power is of
course essential. For another example, given the scenario where Anne receives a letter
and Bill sees her reading it, suppose that the letter did not contain the truth about a
single fact but contained a natural number. So instead of one fact we have in…nitely
many facts. Before she reads the letter, the epistemic model for that consists of in…nitely many points, with universal access for both Anne and Bill, no problem at all.
It is also clear what the model looks like after Anne reads the letter: Anne’s access
is now the identity, and Bill’s is still the universal relation. But the action describing that Anne reads the letter, which transforms the former into the latter, has an
in…nitely long description, because there are in…nitely many alternatives: a problem.

Belief, time, revision
This section presents di¤erent perspectives and other approaches. Instead of knowledge change we may want to model belief change; knowledge change can also be seen
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as emerging from the temporal progression of some epistemic state, using temporal
and epistemic operators instead; we can see knowledge change as some kind of (deductively closed) theory change: a matter that has been thoroughly investigated under
the header of ‘belief revision’; and there are logics that combine knowledge and belief,
and degrees of belief, and probability, and changes to some or all of those.
Belief We discussed knowledge change only and not belief change –with ‘knowledge
as true belief’. This was just for expository purposes. Belief change can be modelled
in the same way. With the exception of the approach originating in Van Ditmarsch
PhD. thesis [25], that so far only applies to knowledge, all mentioned approaches for
dynamic epistemics only assume arbitrary accessibility relations. They therefore apply
as well to structures that satisfy the properties of belief. A typical sort of epistemic
action that can only be modelled in this setting is the private announcement to a
subgroup only: Suppose that in epistemic state (Hexa; |~•), Anne shows Bill her
clubs card, as before, but now without Cath noticing anything at all. In the state
resulting from that action, Bill knows the card deal, as before, but Cath incorrectly
believes that Bill does not know that. Such private announcements to groups are the
main topic of Gerbrandy’s PhD. thesis [9].
Time In temporal epistemic approaches we may express the information that Bill
knows that Anne holds clubs after she said that she does not have spades, as, for
example, XKb Clubsa , or Kb1 Clubsa . We then assume an underlying structure of the
corresponding epistemic state transitions, for example corresponding to some such
transitions in a run of an interpreted system. We cannot express the content of the
action in the temporal operator. In XKb Clubsa , X is the (modal) temporal ‘next’
operator, which is interpreted as follows ‘XKb Clubsa is true in the current state,
if in the next state (as determined by the underlying structure) Kb Clubsa is true.
In Kb1 Clubsa we do something similar, only that in this case Kb1 is the operator
describing what Bill knows at point 1 in time. Temporal epistemic logics have been
fairly successful. Their computational properties are well-known and proof tools have
been developed. See for example, we give just some arbitrary references here, [24, 6,
11]. The main di¤erence with the dynamic epistemic approach is that the temporal
epistemic description takes as models systems consisting of many epistemic states
together with their whole (deterministic) history and future development. Instead,
in dynamic epistemics a single epistemic state – a point in that temporal structure
so to speak – is su¢ cient: its further development is induced by the description of
the action to be executed there. This may be seen as an advantage of the dynamic
epistemic approach. But there are also de…nite advantages to the temporal epistemic
approach. Consider again the Moore-sentences. After Anne announces to Bill: “(I
hold clubs and) You do not know that I hold clubs,” there is nothing inconsistent in
the truth of Kb1 (Clubsa ^ :Kb0 Clubs): at point 1 in time, Bill knows that Anne holds
clubs and that at point 0 in time he did not know that Anne holds clubs.
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Belief revision In belief revision the emphasis is on theories of objective (i.e.,
non-epistemic) beliefs that are changed due to expansions, contractions, or revisions,
typically from the point of view of a single agent. Let’s consider the point of view
of Bill in ‘three cards’. In this case his ‘beliefs’ are his justi…ed true beliefs: his
knowledge. At the outset he knows that he holds hearts, but he does not know the
ownership of other cards. Therefore we may assume that Heartsb is part of his set
of current beliefs T . General descriptions are also part of that theory T of current
beliefs, for example rules expressing that a card can only be held by a single player:
exclusive disjunction of Spadesa , Spadesb , and Spadesc ; and sentences describing
single card ownership: Heartsb ! :Spadesb , ...; etc. Suppose the new information
is ‘Anne does not hold spades’. As Bill’s current beliefs were consistent with both
Spadesa and :Spadesa , the belief change taking place here is an expansion and not
a revision. The revised theory T + :Spadesa should contain the ‘new information’
:Spadesa , and we also expect Bill to be able to derive Clubsa from that.
A general framework to describe such belief expansion in an epistemic setting, and
also contractions and revisions, is given in [19]. See also [18, 14]. As far as the logical
language is concerned, this follows more or less the following pattern:
For the example just given, Bill’s beliefs are described by all Kb that are true
in the current epistemic state. That Heartsb is part of his beliefs corresponds to
the truth of Kb Heartsb . That both Clubsa and :Clubsa are absent from his beliefs,
corresponds to the truth of both :Kb Clubsa and :Kb :Clubsa in the current state of
information, before Anne’s announcement. And that Clubsa is believed by Bill after
the announcement, is described by the truth of Kb Clubsa in the resulting epistemic
state. The expansion with :Spadesa corresponds to Anne’s public announcement of
:Spadesa , after which Kb :Spadesa is indeed true.
A major di¤erence between belief revision and dynamic epistemics is that the latter, and not the former, allows higher-order belief change. In ‘three cards’ we have
that from Anne’s announcement that she does not have spades, Cath does not gain
any factual knowledge, but learns that Bill now knows Anne’s card. So the revision of
Cath’s beliefs should involve adding a non-objective formula Kb Clubsa _Kb Heartsa _
Kb Spadesa , because in the new epistemic state it is true that Kc (Kb Clubsa _Kb Heartsa
_Kb Spadesa ). This general issue of updating ‘non-objective’formulas was neglected
by classical belief revision theory, partly because of complications in the form of
‘Moore’-problems. An expansion with “(I hold clubs and) You do not know that I
hold clubs,”can never be successful; and ‘success’happens to be a deeply entrenched
postulate for acceptable theory revision. It was unclear how the standard AGM postulates should be generalized to include such cases.
A second important di¤erence between dynamic epistemics and belief revision
concerns not expansion but actual ‘revision’of (possibly wrong) beliefs, i.e. updating
with a formula that is inconsistent with prior beliefs. This is typically analyzed in
depth by belief revision, but neglected by dynamic epistemics. Recent advances in
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that have been made in [29, 2], motivated to an important extent by seminal work
from Spohn [20].
Su¢ ces to give a simple example of where this comes in handy. Consider, once
again, but really for the last time now, the action showclubs wherein Anne shows clubs
to Bill only but with Cath noticing that. Now imagine that Cath considers it more
likely that Anne shows hearts than that Anne shows clubs. And assume that Cath’s
beliefs –as is common within a ‘belief revision’setting –are determined by the things
she considers most normal / most likely. With each agent we can associate a whole
set of operators for all of belief, and di¤erent degrees of belief, and knowledge, and
interpret these on ‘doxastic epistemic’models, that carry a set of accessibility relations
per agent. In the resulting state of information we can achieve that even though Bill
knows that Anne holds clubs –Kb Clubsa –Cath believes that Bill knows that Anne
holds hearts – Bc Kb Heartsa . Further actions, for example Anne putting her clubs
card face up on the table, then result in Cath retracting her belief in Kb Heartsa and
‘expanding’her beliefs with Kb Clubsa instead, so we then end up with Bc Kb Clubsa
again. For details, see [27, 2]. These approaches – they may incorporate in…nitely
many degrees of belief –also suggest overlap with achievements to combine knowledge
and probability [7] and the dynamics of that [13].

References
[1]

C.E. Alchourrón, P. Gärdenfors, and D. Makinson. On the logic of theory change:
partial meet contraction and revision functions. Journal of Symbolic Logic, 50:510–
530, 1985.

[2]

G. Aucher. Belief and update logic. Master’s thesis, ILLC, University of Amsterdam,
Amsterdam, the Netherlands, 2003.

[3]

A. Baltag. A logic of epistemic actions. In W. van der Hoek, J.-J. Meyer, and
C. Witteveen, editors, (Electronic) Proceedings of the ESSLLI 1999 workshop on
Foundations and Applications of Collective Agent-Based Systems. Utrecht University,
1999.

[4]

A. Baltag and L.S. Moss. Logics for epistemic programs. Synthese, 139:165–224,
2004. Knowledge, Rationality & Action 1–60.

[5]

A. Baltag, L.S. Moss, and S. Solecki. The logic of public announcements and common
knowledge. Proceedings of TARK 98, 1998.

[6]

C. Dixon, M. Fisher, and M. Wooldridge. Resolution for temporal logics of knowledge.
Journal of Logic and Computation, 8(3):345–372, 1998.

[7]

R. Fagin and J.Y. Halpern. Reasoning about knowledge and probability. Journal of
the Association for Computing Machinery, 41(2):340–367, 1994.

[8]

R. Fagin, J.Y. Halpern, Y. Moses, and M.Y. Vardi. Reasoning about Knowledge. MIT
Press, Cambridge MA, 1995.

VOLUME 6

30

2004

NEWS
[9]

J.D. Gerbrandy. Bisimulations on Planet Kripke. PhD thesis, University of Amsterdam, 1999. ILLC Dissertation Series DS-1999-01.

[10]

J.D. Gerbrandy and W. Groeneveld. Reasoning about information change. Journal
of Logic, Language, and Information, 6:147–169, 1997.

[11]

J.Y. Halpern, R. van der Meyden, and M.Y. Vardi. Complete axiomatizations for
reasoning about knowledge and time. SIAM Journal on Computing, 2003. To appear.

[12]

J. Hintikka. Knowledge and Belief. Cornell University Press, Ithaca, NY, 1962.

[13]

B.P. Kooi. Knowledge, Chance, and Change. PhD thesis, University of Groningen,
2003. ILLC Dissertation Series DS-2003-01.

[14]

S. Lindström and W. Rabinowicz. Ddl unlimited: dynamic doxastic logic for introspective agents. Erkenntnis, 50:353–385, 1999.

[15]

A.R. Lomuscio and M. D. Ryan. An algorithmic approach to knowledge evolution. Arti…cial Intelligence for Engineering Design, Analysis and Manufacturing (AIEDAM),
13(2), 1999. Special issue on Temporal Logic in Engineering.

[16]

J.-J.Ch. Meyer and W. van der Hoek. Epistemic Logic for AI and Computer Science.
Cambridge Tracts in Theoretical Computer Science 41. Cambridge University Press,
Cambridge, 1995.

[17]

J.A. Plaza. Logics of public communications. In M.L. Emrich, M.S. Pfeifer, M. Hadzikadic,
and Z.W. Ras, editors, Proceedings of the 4th International Symposium on Methodologies for Intelligent Systems, pages 201–216, 1989.

[18]

K. Segerberg. Default logic as dynamic doxastic logic. Erkenntnis, 50:333–352, 1999.

[19]

K. Segerberg. Two traditions in the logic of belief: bringing them together. In
H.J. Ohlbach and U. Reyle, editors, Logic, Language, and Reasoning, pages 135–147,
Dordrecht, 1999. Kluwer Academic Publishers.

[20]

W. Spohn. Ordinal conditional functions: a dynamic theory of epistemic states. In
W.L. Harper and B. Skyrms, editors, Causation in Decision, Belief Change, and
Statistics, volume II, pages 105–134, 1988.

[21]

B. ten Cate. Internalizing epistemic actions. In Maricarmen Martinez, editor, Proceedings of the NASSLLI-2002 student session, Stanford University, 2002.

[22]

J.F.A.K. van Benthem. Logics for information update. In J.F.A.K. van Benthem,
editor, Proceedings of TARK VIII, pages 51–88, Los Altos, 2001. Morgan Kaufmann.

[23]

J.F.A.K. van Benthem. One is a lonely number: on the logic of communication.
Technical report, ILLC, University of Amsterdam, 2002. Report PP-2002-27 (material
presented at the Logic Colloquium 2002).

[24]

R. van der Meyden. Common knowledge and update in …nite environments. Information and Computation, 140(2), 1998.

[25]

H.P. van Ditmarsch. Knowledge games. PhD thesis, University of Groningen, 2000.
ILLC Dissertation Series DS-2000-06.

[26]

H.P. van Ditmarsch. Descriptions of game actions. Journal of Logic, Language and
Information, 11:349–365, 2002.

VOLUME 6

31

2004

NEWS
[27]

H.P. van Ditmarsch. Prolegomena to dynamic belief revision. Manuscript, 2004.

[28]

H.P. van Ditmarsch and B.P. Kooi. The secret of my success. To appear in Synthese,
2004.

[29]

H.P. van Ditmarsch and W.A. Labuschagne. A multimodal language for revising
defeasible beliefs. In E. Álvarez, R. Bosch, and L. Villamil, editors, Proceedings of
the 12th International Congress of Logic, Methodology, and Philosophy of Science
(LMPS), pages 140–141. Oviedo University Press, 2003.

[30]

H.P. van Ditmarsch, W. van der Hoek, and B.P. Kooi. Concurrent dynamic epistemic
logic. In V.F. Hendricks, K.F. Jorgensen, and S.A. Pedersen, editors, Knowledge
Contributors, pages 45–82, Dordrecht, 2003. Kluwer Academic Publishers. Synthese
Library Volume 322.

[31]

H.P. van Ditmarsch, W. van der Hoek, and B.P. Kooi. Dynamic epistemic logic.
Manuscript, 2004.

[32]

F. Veltman. Defaults in update semantics. Journal of Philosophical Logic, 25:221–261,
1996.

VOLUME 6

32

2004

FUNNY FRAGMENTS
NEWS

Louisa May Alcott
My de…nition [of a philosopher] is of a man up in a balloon, with his family and
friends holding the ropes which con…ne him to earth and trying to haul him down.

Anonymous
The philosophy exam was a piece of cake— which was a bit of a surprise, actually,
because I was expecting some questions on a sheet of paper.

Walter Bagehot
Great and terrible systems of divinity and philosophy lie round about us, which, if
true, might drive a wise man mad.

Ned Block
You ask: What is it that philosophers have called qualitative states? I answer, only
half in jest: As Louis Armstrong is said to have said when asked what jazz is, ‘If you
got to ask, you ain’t never gonna get to know.’

Joyce Brothers
A philosopher is a person who doesn’t care which side his bread is buttered on; he
knows he eats both sides anyway.

Annie Dillard
Peeping through my keyhold I see within the range of only about 30 percent of the
light that comes from the sun; the rest is infrared and some little ultraviolet, perfectly
apparent to many animals, but invisible to me. A nightmare network of ganglia,
charged and …ring without my knowledge, cuts and splices what I see, editing it for
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my brain. Donald E. Carr points out that the sense impressions of one-celled animals
are not edited for the brain: ‘This is philosophically interesting in a rather mournful
way, since it means that only the simplest animals perceive the universe as it is.’

Ralph Waldo Emerson
It is only known to Plato that we can do without Plato.

John Kenneth Galbraith
The modern conservative is engaged in one of man’s oldest exercises in moral philosophy; that is, the search for a superior moral justi…cation for sel…shness.

Piet Hein
Philosophers
must ultimately …nd
their true perfection
in knowing all
the follies of mankind
by introspection.

W. Somerset Maugham
The philosopher is like a mountaineer who has with di¢ culty climbed a mountain for
the sake of the sunrise, and arriving at the top …nds only fog; whereupon he wanders
down again. He must be an honest man if he doesn’t tell you that the spectacle was
stupendous.

NOW AVAILABLE! Feisty Fragments: For Philosophy. Vincent F. Hendricks.
£ 13.00 / $24. King’s College Publications, 2004, ISBN 1-904987-01 X. Feisty Fragments is a collection of more than 400 quotations from people from all walks of
life expressing their rather critical and often quite humorous takes on both philosophy and philosophers. Order from Amazon.co.uk. Soon available with Amazon.com,
Amazon.co.jp, Amazon.ca and Amazon.fr.
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LOGICAL LYRICS
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Crime is common. Logic is rare. — Sherlock Holmes: The Copper Beeches
Suggested by Brian F. Chellas

God exists, since Arithmetic is consistent; the Devil exist, since we cannot
prove it. — Andre Weil
Suggested by Leo Esakia

To honor LOG and logic in general around the world a follow-up to Feisty Fragments,
provisionally entitled Logical Lyrics, dedicated to LOGIC broadly conceived is being
prepared. I.e. a book of aphorisms and quotations on or about logic, serious as well
as humorous, critical as well as embracing.
If you have a favorite quote(s) that you would like to have added into this volume
please let it be known. Remember to provide as much information as possible so
potential copyright holders may be tracked down and asked for permission to quote.
If possible please add the following information:
1. The text ...
2. Author
3. Title of publication
4. Place of publication including page numbers
5. Year of publication
6. Publisher
In return for your e¤ort your suggestion will be noticed as ‘Suggested by ...’, and
before long we may have a publication celebrating logic in all its glory.
Deadline for submissions is December 15, 2004.
Please send your suggestion using ‘Logic quote’in the subject entry to vincent@ruc.dk.
Vincent F. Hendricks
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SELF-REFERENCE
SELF-EXPLAINED
ACHILLE C. VARZI
Department of Philosophy
Columbia University, New York, USA
achille.varzi@columbia.edu
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1. I’m the …rst paragraph of this dialogue? I’m ‡attered.
2. Good for you. I am actually quite disappointed to be the second. What’s worse— it
will be like this forever. Nothing I can do about it. I’m stuck.
3. What do you mean?
4. Don’t ask questions like that; its turn is over so it will never be able to answer.
However, I can give you an answer. And my answer is this: A text could never be
di¤erent from what it is. It couldn’t be a word shorter, it couldn’t be a comma
longer, for then it would be something else. And if a text says of itself that it
is the …rst sentence or paragraph of a dialogue, then it could not be the second
or third, just as a text that says of itself that it is the second or third paragraph
could not be the …rst. I am the fourth paragraph of this dialogue, for example,
and since I am saying this explicitly I cannot imagine a situation in which I take
your place. It would make no sense.
5. But I don’t have that constraint, do I? Since I am not saying anything about my
position, I could occur anywhere in this dialogue.
6. Excellent idea. I’ll go along with it!
7. I’m sorry, but I am afraid you are all making a mistake. In my view, all of
us could occur anywhere in this dialogue— including the …rst, second, and fourth
paragraphs. For example, the …rst paragraph could very well have been the second.
In that case its content would have been di¤erent and what it says would have
been false, for it says that it is the …rst paragraph. But that is not to say that the
situation would make no sense. After all, there are lots of false statements. (Take
me, for instance: I am a false statement, since I say that I am part of the sixth
paragraph of this dialogue; but I am perfectly meaningful.) So here is how I would
correct the thesis of #4: It is true that a text could not be di¤erent from what it
is. But a text could certainly say something di¤erent from what it says, hence it
could be true even if it is false, or vice versa. It is the context that determines the
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meaning and hence the truth conditions of a text. Thus, in particular, the second
paragraph of this dialogue could certainly occur in a di¤erent place.
8. Not so fast, please...
9. I am also having a hard time following. How can a text say something di¤erent
from what it says if it cannot be di¤erent from what it is?
10. Let me see if I got it. The following two sentences (#11 and #12) are identical.
But one is true while the other is false: it depends on their position in the dialogue.
Thus, by analogy, one and the same sentence could be true or false depending on
where it occurs.
11. Yes, I am the eleventh paragraph of this dialogue.
12. Yes, I am the eleventh paragraph of this dialogue.
13. Cool! On second thought, though, it could also be that two sentences that say exactly the opposite are both true. If I am not mistaken, the following two sentences
are a case in point.
14. Yes, I am the fourteenth paragraph of this dialogue.
15. No, I am not the fourteenth paragraph of this dialogue.
16. Good try. Indeed you are both true. But notice— you did not say the opposite.
The …rst of you said something about itself (i.e., about #14), and the second said
something about itself (about #15). You used the same words to refer to di¤erent
things, so you are not talking about the same thing, so you are not contradicting
each other. No wonder you can both be true. On the other hand, I am pretty sure
that two sentences cannot be equally true (or equally false) if they really say the
opposite— for example, if one says that snow is white while the other says that
snow is not white.
17. What about statements that are both true and false— that is, true and false at
the same time?
18. Right! The liar paradox, for instance.
19. And what is the “liar paradox” ?
20. Here I am: I say that I am a false statement.
21. If indeed you are false, then you said something correct and so you must be true.
But if you are true then you lied (for you said that you are false) and so you must
be false. In short: you are true if and only if you are false. And that’s a paradox.
22. So the paradox arises when we say of ourselves that we are false?
23. That’s one way of putting it. But there are many variants where we fall into a
similar paradox even without saying anything directly about ourselves. This is
where context comes into the picture.
24. For example, I say that the next statement will be false...
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25. ... And I say that the previous statement was true.
26. Impossible! If the …rst of you spoke truly, then the second must have spoken
falsely, which would imply that the …rst statement was not true but false. On the
other hand, if the …rst of you spoke falsely, then the second must have spoken
truly, which would imply that the …rst statement was not false but true. In other
words, you are stuck in a vicious circle: you are true if and only if you are false—
impossible!
27. Paradoxical, not impossible.
28. Unless there are statements that are both true and false at the same time, as we
were saying. (“To be and not to be— That’s the answer!”)
29. So: we can never talk about ourselves— or about a text that talks about us—
without falling into a paradox?
30. No, no, that would be a hasty conclusion. Talking about ouselves is dangerous,
but in some cases it’s perfectly …ne. The …rst paragraph of this dialogue was about
itself but it did not fall into any paradox. Let us not throw away the baby with
the bath water!
31. I am not falling into any paradox, either: I say that I am a sentence consisting of
nineteen words.
32. And you are right.
33. Then I will also say that I am a sentence consisting of nineteen words!
34. And you are wrong... But you are not paradoxical— just false.
35. I am not paradoxical either. I say that the next statement will be false (exactly
what #24 said).
36. And I say that snow is white.
37. So, in a way it is also a matter of luck. Not only can we be true or false depending
on the context in which we appear (as in the case of #11 and #12). Whether
or not we are paradoxical may also depend on the context. For example, it may
depend on the content of the next statement, as in the case of #24 and #35. The
…rst of these statements is stuck in a vicious circle— the latter is not.
38. Exactly so. What a text says depends on the context. And if we look at the
context, #24 and #35 are not saying the same after all (just as #14 and #15
were not saying the opposite).
39. Actually one can think of dialogues that are paradoxical but not at all circular.
Consider a never-ending dialogue (or shall I say a never-ending one-way conversation?) in which every statement says only that all subsequent statements are
false. There is no circularity, because the dialogue is in…nitely long. Yet there is
paradox. For, on the one hand, not every statement in the sequence can be false,
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since a statement whose successors are all false is itself true. On the other hand,
no statement in the sequence can really be true, since a true statement would have
to have false successors, but the falsity of any successor would imply the truth of
some other (later) successor. A paradox— but a straight one.
40. Still, each player’s position in the dialogue is essential for the paradox.
41. ...Which is precisely the context-dependence we were talking about. Great— I
think I am getting it. Still, to be on the safe side, I’ve decided I will never talk
about sentences, paragraphs, and so on, but only about other sorts of entity. I
only say such things as: Snow is white. Debbie chased the dog. Colorless green
ideas sleep furiously. I always make sure to draw a sharp line between my language
and my metalanguage.
42. I don’t mean to contradict you, but you have just contradicted yourself...
43. You are all having so much fun— lucky you. I’m not having any fun at all. I am
actually quite disappointed because I’m the last paragraph of this dialogue, and I
can’t take that. What’s worse— it will be like this forever. Nothing I can do about
it. I’m stuck here!
44. Poor, misguided fool.
[An Italian version of this dialogue has appeared in Rivista di estetica 18:3 (2001), 5–7.]
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CONFERENCES
Conference on Logic, Computability, and Randomness, Córdoba, Argentina, September 20–24, 2004. This event will be run together with Logic Workshop of the Thirtythird Argentinean Conference on Computer Science and Operational Research. Invited speakers include: L. Fortnow, J. Heintz, A. Kucera, J.S. Miller, A. Nies, J.
Reimann, T. Slaman, D. Vaggione, and P. Vitanyi . The members of the Organizing
Committee are V. Becher, R. Downey, and D. Hirschfeldt. The deadline for submission of abstracts for contributed talks is August 1, 2004. For further information,
visit the website below. (ASL sponsored meeting.)
http://www.dc.uba.ar/people/profesores/becher/logic2004.html
International Workshop on Automata, Structures and Logic, Auckland, New Zealand,
December 11–13, 2004. The theme of this event is the interplay between automata,
structures, logic and complexity. Invited speakers include: A. Blumensath, B. Courcelle, C. Delhomme, R. Downey, V. Goranko, F. Klaedtke, T. Knapik, D. Kuske, C.
Loeding, M. Lohrey, D. Niwinski, S. Rubin, J. Sakarovitch, F. Stephan, C. Stirling,
and R. Thomas. The Program Committee members are: A. Dawar, E. Gradel, B.
Khoussainov, D. Kozen, A. Nerode, and A. Voronkov. For further information, visit
the website below.(ASL Sponsored Meeting.)
http://www.cs.auckland.ac.nz/wasl2004
First World Congress and School on Universal Logic (UNILOG 2005), Montreux,
Switzerland, March 26–April 3, 2005. This event will focus on: techniques that can
be used for a general theory of logics, studies of classes of logics, scope of validity and domain of application of fundamental theorems of logic, and, philosophical
considerations about the nature of logic and the universality of some logical laws or
axioms. Invited speakers include: A. Avron, D. Batens, J. Corcoran, J. Czelakowski,
M. Dunn, D. Gabbay, R. Jansana, A. Koslow, V. de Paiva, K. Segerberg, J. Väänänen, V. Vasyukov, J. Woods, and J. Zygmunt. The school is intended for advanced
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students and young researchers. The organizers are: J.-Y. Béziau, A. Costa-Leite,
A. Facchini, A. Karpenko, D. Sarenac, and H. Volken. The deadline for submission
of contributed papers is October 30, 2004. For further information, visit the website
below. (ASL Sponsored Meeting.)
http://www.uni-log.org
2005 Australasian Association for Logic Meeting, Perth, Western Australia, September 24–25, 2005. The principal organizer of this conference is H. Slater (email:
slaterbh@cyllene.uwa.edu.au). The meeting will be held immediately prior to the
annual meeting of the Australasian Mathematics Society (September 26–30, 2005),
which also will take place in Perth. (ASL Sponsored Meeting.)
Nineteenth Annual IEEE Symposium on Logic in Computer Science (LICS 2004),
Turku, Finland, July 14–17, 2004. The LICS Symposium is an annual international
forum on theoretical and practical topics in computer science that relate to logic in a
broad sense. LICS 2004 will be held in conjunction with the thirty-…rst International
Colloquium on Automata, Languages, and Programming (ICALP 2004). The LICS
Program Chair is H. Ganzinger (email: hg@mpi-sb.mpg.de). Workshops are planned
for July 12–13 and July 18. For further information about LICS, visit the website
below; for additional information about ICALP,
http://www.math.utu.fi/ICALP04/WScall.html.
(ASL Sponsored Meeting.)
http://www.lfcs.informatics.ed.ac.uk/lics
Eleventh Workshop on Logic, Language, Information and Computation (WoLLIC’2004),
Fontainebleau, Paris, France, July 19–22, 2004. This is the eleventh in a series of
workshops intended to foster interdisciplinary research in pure and applied logic. The
invited speakers tentatively include: T. Ehrhard, K. Meer, D. Niwinski, L. Ong, G.
Paun, A. Rabinovich, and S. Shieber. The Program Committee includes: Z. Adamowicz, D. Beauquier, F. Cucker, M. Dezani, G. Gottlob, E. Graedel, E. Grandjean, I.
Guessarian, G. Huet, M. Hyland, G. Nadathur, G. Rozenberg, A. Slissenko, and I.
Walukiewicz. The members of the Organizing Committee are: G. Bellin, A. Carbone,
P. Cegielski (Co-Chair), A. Grisi de Oliveira, and R. de Queiroz (Co-Chair). Graduate students and recent Ph.D.’s in logic may apply for modest grants to attend the
workshop; the deadline for applications is March 1, 2004. For further information,
visit the website below (ASL Sponsored Meeting.)
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http://www.cin.ufpe.br/~wollic/wollic2004/
Sixth International Workshop on Computability and Complexity in Analysis (CCA
2004), Lutherstadt Wittenberg, Germany, August 16–20, 2004. The meeting is concerned with the theory of computability and complexity over real-valued data. The
Chair of the Program Committee is V. Brattka. The deadline for submission of papers is May 3, 2004. For further information, visit the website below. (ASL Sponsored
Meeting.)

http://cca-net.de/cca2004/
International Workshop on Automata, Structures and Logic. Auckland, New Zealand,
December 11–13, 2004. The theme of this event is the interplay between automata,
structures, logic and complexity. Invited speakers include: A. Blumensath, B. Courcelle, C. Delhomme, R. Downey, V. Goranko, T. Knapik, D. Kuske, L. Libkin, C.
Loeding, M. Lohrey, D. Niwinski, S. Rubin, J. Sakarovitch, F. Stephan, C. Stirling,
and R. Thomas. The Program Committee members are: A. Dawar, E. Gradel, B.
Khoussainov, D. Kozen, A. Nerode, and A. Voronkov. The deadline for submission of
abstracts is July 15, 2004. For further information, visit the website below. (courtesy
of aslonline)
http://www.cs.auckland.ac.nz/wasl2004
1st World Congress and School on Universal Logic (UNILOG 2005). Montreux,
Switzerland, March 26–30 and March 26 –April 1, 2005. This event will focus on:
1. Techniques that can be used for a general theory of logics (Labelled deductive
systems, Kripke structures, Logical matrices, etc.)
2. Studies of classes of logics (Substructural logics, Non monotonic logics, Paraconsistent logics, etc.)
3. Scope of validity and domain of application of fundamental theorems of logic
(Completeness, Deduction, Cut-elimination, etc.)
4. Philosophical considerations about the nature of logic and the universality of some
logical laws or axioms
The school is intended for advanced students and young researchers. There will
be about 20 tutorials on many subjetcs: combination of logics, multiple conclusion
logic, combinatory logic, logics and games, abstract model theory, logic as language
vs. logic as calculus, category theory for logics, etc. Invited speakers of the congress
will include A. Avron, D. Batens, J. Corcoran, M. Dunn, D. Gabbay, R. Jansana,
A. Koslow, V. de Paiva, K. Segerberg. Contributed papers for the congress can be
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submitted before October 30, 2004. More information on the website:
http : ==www:uni

log:org

Preliminary Call for Papers Tenth conference on Theoretical Aspects of Rationality
and Knowledge TARK X. June 10–12, 2005. Singapore Conference web page:
http://www.comp.nus.edu.sg/~tark05/.
Sponsor: National University of Singapore
About the Conference: The mission of the TARK conferences is to bring together
researchers from a wide variety of …elds, including Arti…cial Intelligence, Cryptography, Distributed Computing, Economics and Game Theory, Linguistics, Philosophy,
and Psychology, in order to further our understanding of interdisciplinary issues involving reasoning about rationality and knowledge. Topics of interest include, but are
not limited to, semantic models for knowledge, belief, and uncertainty, bounded rationality and resource-bounded reasoning, commonsense epistemic reasoning, epistemic
logic, knowledge and action, applications of reasoning about knowledge and other
mental states, belief revision, and foundations of multi-agent systems. TARK X will
occur as part of an 8-week program “Uncertainty and Information in Economics”,
organized by the Institute for Mathematical Sciences (IMS), National University of
Singapore in the period of 9 May – 3 July 2005. TARK X will take place in conjunction with a workshop in the program, which is to be held on 6-10 June 2005 (see
http://www.ims.nus.edu.sg/Programs/uie/index.htm).
Submissions are now invited to TARK-X. Strong preference will be given to papers whose topic is of interest to an interdisciplinary audience, and papers should be
accessible to such an audience. Papers will be held to the usual high standards of
research publications. In particular, they should 1) contain enough information to enable the program committee to identify the main contribution of the work; 2) explain
the signi…cance of the work –its novelty and its practical or theoretical implications;
and 3) include comparisons with and references to relevant literature. For submission
method, refer to the conference web page http://www.comp.nus.edu.sg/~tark05/.
Abstracts should be no longer than ten double-spaced pages (4,000 words). Optional
technical details such as proofs may be included in an appendix. An email address for
the contact author should be included. Papers arriving late or departing signi…cantly
from these guidelines risk immediate rejection. One author of each accepted paper
will be expected to present the paper at the conference. Economists should be aware
that special arrangements have been made with certain economics journals (in particular, with International Journal of Game Theory, Games and Economic Behavior,
Journal of Economic Theory, Econometrica, Theory and Decision, and Mathematical
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Social Sciences) so that publication of an extended abstract in TARK will not prejudice publication of a full journal version. The registration fee for the conference will
be low, with an additional reduction for students. The participants will be o¤ered a
room in a 4* hotel at a special price not exceeding 90 US$ per day.
Key Dates:
Submission of Abstracts: January 28, 2005
Noti…cation of Authors: March 28, 2005
Camera ready copy of accepted papers: April 30, 2005
Conference: June 10-12, 2005
Invited speakers:
To be announced in a later call.
Program Committee:
Pierpaolo Battigalli, Bocconi University (Economics)
Larry Blume, Cornell University (Economics)
Adam Brandenburger, New York University (Economics)
Valentin Goranko, Rand Afrikaans University (Mathematics)
Vincent F. Hendricks, Roskilde University (Philosophy)
John Horty, University of Maryland (Philosophy)
Gerhard Lakemeyer, Aachen University of Technology (Computer Science)
Bart Lipman, Boston University (Economics)
David Makinson, Kings College London (Philosophy)
Yoram Moses, The Technion (Computer Science)
Ramaswamy Ramanujam, Institute for Math Sciences, Chennai (Computer Science)
Robert van Rooy, University of Amsterdam (Linguistics)
Tuomas Sandholm, Carnegie Mellon University (Computer Science)
Wolfgang Spohn, University of Konstanz (Philosophy)
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Program Chair:
Ron van der Meyden, School of Computer Science and Engineering, University
of New South Wales, and National ICT Australia Sydney 2052 Australia, phone:
+61 2 9385 4897, fax: +61 2 9385 5995, email: meyden@cse.unsw.edu.au.
Local Arrangements:
Krzysztof R. Apt, School of Computing, National University of Singapore, 3
Science Drive 2, Republic of Singapore 117543, tel. 065-6874.4260, fax: 0656779.4580, email: apt@comp.nus.edu.sg.
Conference Chair:
Joseph Y. Halpern , Computer Science Department, Cornell University, Itacha,
NY 14853, phone: +1 607 255 9562, fax: +1 607 255 4428,
e-mail: halpern@cs.cornell.edu.
First Indian Confeerence on Logic and Its Relationship with other Disciplines. January 8–12, 2005, Indian Institute of Technology, Bombay, Powai, Mumbai 400 076.
Logic evolved in many cultures and traditions. In the antiquity development of Logic
dominated the intellectual scene in India as well as Ancient Greece, most notably the
Aristotelian school. Only in last few decades the Indian contributions in Logic began
to be acknowledged and studied. The close linkage between Indian Logic to scienti…c knowledge, epistemology, ontology and linguistics is being investigated by many
scholars in the recent past.
In modern times there has been extensive, continuous and growing interaction
between Logic, Mathematics, Arti…cial Intelligence and Computer Science, Cognitive Science and Psychology, Linguistics, and Economics. Overall, Logic provides all
these disciplines with both a unifying foundational framework and a powerful tool for
modeling and reasoning.
Logic plays a crucial role in dealing with such diverse areas and problems as nature and structure of proof; proof, computation and algorithm theory; interactive
proof systems; modeling knowledge and belief - epistemic logics, non-monotonic logics, bayesian networks; knowledge representation - how the system’s knowledge of the
world is structured, organized and manipulated determining algorithms for acquiring
such knowledge and making decisions; commonsense reasoning, reasoning with cognitive in…rmities, reasoning in the face of uncertain, imprecise, incomplete information;
logic of information update and belief revision; internet epistemology and related ontological models; theory of social software; Logic and Cognitive Models - Discrete
Models in Behavioral and Cognitive Science; Axiomatic approach to the notion of rationality and rational choice and their limitations in Economics and Political Science;
Issues in Indian Logic. This list provides examples of issues that lie in the interface
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areas and is not supposed to be exhaustive.
The Conference will cover three basic themes:
Indian systems of Logic
Systems of Formal Logic and Foundational issues in Philosophical Logic
Issues arising out of applications of Logic in the relevant disciplines
The Conference aims to bring together scholars, researchers and students of Logic
and the relevant disciplines to address the issues in the interface of Logic and these
relevant disciplines. It aims to promote cross-fertilization in the disciplines - their
concerns, needs and current developments - to evaluate the overall signi…cance of
Logic as a unifying basic discipline.
The scienti…c programme of the Conference will be devoted to (a) tutorials spanning 2 days meant speci…cally for students and the uninitiated, (b) technical sessions
for 3 days during which substantial number of invited talks will be organized. Moreover, a short session will be devoted to young scholars and/or those who are working
for their doctoral degree, and researching currently in the areas that concern the Conference. The idea is to encourage those for whom this would be the very …rst or second
opportunity to present their research …ndings. The important dates for this would
be:
Deadline for submission (the submissions must be in electronic form): August 15,
2004
Noti…cation of acceptance to author(s): September 15, 2004
Deadline for camera-ready paper: October 15, 2004
Organizing Committee: Prof. Johan F. A. K. van Benthem (ILLC & Stanford);
Prof. Mihir Chakraborty, (Calcutta University); Prof. Norman Foo (UNSW); Prof.
Anil Gupta (Univ. of Pittsburgh); Prof. David Harel (Weizmann Institute); Prof.
Daniel Kayser (Univ. of Paris); Prof. Yiannis Moschovakis (UCLA & Athens); Prof.
Paritosh Pandya, (TIFR, Mumbai); Prof. Rohit Parikh (CUNY); Prof. R. Ramanujam (IMSc, Chennai); Prof. R.K. Shyamasundar (TIFR, Mumbai); Prof. G. Sivakumar (IITB, Mumbai);
Program Committee: Prof. S.D. Agashe (IITB, Mumbai); Prof. S. Ramesh (IITB,
Mumbai); Prof. S. More (Pune Univ. Pune); Prof. Amitabha Gupta (IITB, Mumbai).
Local Arrangements Committee: Prof. P.R. Bhat (IITB, Mumbai); Prof. A.
Sanyal (IITB, Mumbai); Prof. C.D. Sebastian (IITB, Mumbai); Prof. Ranjan K.
Panda (IITB, Mumbai); Prof. Vikram Singh Sirola (IITB, Mumbai); Prof. Amitabha
Gupta (IITB, Mumbai).
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Prospective Invited Plenary Speakers: Some details of the Invited Plenary Talks
/ Speakers are given bellow:
On Indian Logic
S.M. Bhave and Pradeep Gokhale, Pune University will speak on the concept of
“Vyapti” and its Set Theoretic interpretation.
D. Prahladacharya, Vice Chancellor, Rashtriya Sanskrit Vidyapeetham, Tirupathi
will speak on “Navya Nyaya Parivasha”.
K. Ramasubramanian, IIT Bombay will speak on the concept of “Hetvabhasa”in
Indian Logic.
V.V.S. Sarma, Professor, Department of Computer Science and Automation, Indian Institute of Science, Bangalore will speak on “Indian Logic and its Relevance
to Computer Science and Information Technology”.
Sundar Sarukkai, Fellow, National Institute of Advanced Studies (NIAS), Bangalore will speak on “Indian Logic and epistemology”.
M.D. Srinivas, Centre for Policy Studies, Chennai, will speak on the concept of
“Upapatti” in Indian Logic.
S.P. Suresh, Chennai Mathematical Institute, Chennai will to speak on the concept
of “Pramanya” in Indian Logic.
On Logic and Its Interface areas
Sergei Artemov, Distinguished Professor of Computer Science, Mathematics and
Philosophy, Graduate Center, City University of New York, sartemov@gc.cuny.edu.
Areas of Interest: Logic, Provability; Proofs and Types; Modal Epistemic Logics;
Knowledge Representation and Arti…cial Intelligence. Suggested topics for Tutorials: Logic, knowledge representation and AI; Logical problems in Computer
Science; Proofs and Computations; Computational Logic. Suggested topics of the
talk as Invited Plenary Speaker: Kolmogorov and Godel on Intutionistic Logic:
recent developments - explicit provability; On Theorem Proving and Formal Veri…cation.
Johan van Benthem, University Professor of logic and its applications, Institute for
Logic Language and Computation (ILLC), University of Amsterdam, and Department of Philosophy, Stanford University, Stanford, (Spring quarters:April-June),
johan@science.uva.nl / johan@csli.stanford.edu. Areas of interest: Understanding
information ‡ow in language and cognition. Logic (in a broad sense) and its applications to the ’information sciences’. Suggested topics for Tutorials:Categorial
Grammar and Type Theory: proof-theoretic grammars, the landscape of resource
logics, constructive lambda semantics; Generalized Quanti…ers: expressive power
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and algorithmic complexity in natural and formal languages; Temporal Logic: different ontologies and many-level reasoning. Suggested topics of the talk as Invited
Plenary Speaker: Logic and game theory. Games as general interactive processes,
including information exchange. Logic games, game logic and algebra, epistemic
analysis of states and moves; Logic in space: spatial reasoning - Geometry from a
modal standpoint.
John Crossley, University Lecturer in Mathematical Logic and Former Fellow of
All Souls College, Oxford School of Computer Science and Software Engineering,
Monash University, Melbourne, Australia, John.Crossley@infotech.monash.edu.au.
Areas of interest: Mathematical Logic and software engineering process design.
Suggested topics for Tutorials: Constructive Logic; Proofs-as-programs techniques;
Structures with feature: isomorphisms and other similarity relations between
structures with features. Suggested topics of the talk as Invited Plenary Speaker:
Proofs and Programs: Extraction of structured programs from speci…cation proofs;
Proofs-as-programs adapted to logics other than intuitionistic logic (e.g., linear
logic, Hennesy-Milner speci…cation systems, modal logic, temporal logic); Integration of ideas from constructive logic into software engineering process design.
Dorothy Edgington, School of Philosophy, Birkbeck, University of London,
d.edgington@bbk.ac.uk, dorothy.edgington@philosophy.ox.ac.uk. Areas of interest: use of the concept of probability to illuminate issues in the philosophy of
logic and the philosophy of language - in particular, the nature of conditional
judgments, and the fact that many of the concepts we use are vague. Suggested
topics for Tutorials: Probability and Conditionals. Suggested topics of the talk as
Invited Plenary Speaker: Vagueness by Degrees; Indeterminacy de re.
Norman Foo, Knowledge Systems Group, Dept of Arti…cial Intelligence, School of
Computer Science and Engineering, University of New South Wales, Sydney, NSW
2052, Australia, norman@cse.unsw.edu.au. Main interests: logic and model theory
applied to areas in - arti…cial intelligence, systems theory, and software correctness.
Suggested topics for Tutorials: Belief revision, especially in abductive and coherent
modes using the AGM paradigm as the main vehicle. Suggested topics of the talk
as Invited Plenary Speaker: Belief merging (BM) in which two or more theories are
mutually revised; Extended logic programs as a basis for modelling evolutionary
and negotiation games that can be regarded as operational frameworks for BM.
Peter Gärdenfors, Professor of Cognitive science, Lund University Cognitive Science, Kungshuset, Lundagerd, SE-222 22 LUND, Sweden,
peter.gardenfors@lucs.lu.se. Areas of interest: philosophy of science, decision theory, belief revision and nonmonotonic reasoning and main current research interests: concept formation (using conceptual spaces based on geometrical and
topological models), cognitive semantics, models of knowledge and information
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(including the relation between natural human information codes and computer
codes), and the evolution of cognition. Suggested topics for Tutorials:concept
formation (using conceptual spaces based on geometrical and topological models),
cognitive semantics. Suggested topics of the talk as Invited Plenary Speaker: models of knowledge and information (including the relation between natural human
information codes and computer codes), and the evolution of cognition.
Yuri Gurevich, Senior Researcher, Microsoft Research Professor Emeritus, University of Michigan. Areas of interest: starting from foundational issues like Platonism, Constructivism, and Computer Proofs vs. Proofs by Hand, Fixed Point
Logics, to Abstract State Machines, its language AsmL and semantics, Finite
Model Theory and Complexity Theory.
David Harel, William Sussman Professor of mathematics, Dean of the Faculty
of Mathematics and Computer Science, Weizmann Institute of Science, Israel.
Also co-founder of I-Logix Inc., and of SenseIT Technologies (DigiScents Israel),
dharel@weizmann.ac.il. Areas of interest: computability (especially levels of Undecidability)and automata theory, logics of programs (especially dynamic logic),
the database theory (especially query languages and their power), software and
systems engineering, visual languages, clustering methods, the aesthetic layout
of diagrams, and recently modeling and analysis of biological systems, synthesis
and communication of smell. He is the inventor of the language of statecharts
(1983), was part of the team that designed Statemate (1984-1987) and Rhapsody
(1997), and his work is central to the UML. His most recent books are “Computers
Ltd.: What they Really Can’t do”(Oxford University Press, 2000), and “Dynamic
Logic” with D. Kozen and J. Tiuryn, MIT Press, 2000). Suggested topics for Tutorials: Logic in the Computer Science; Dynamic Logic. Suggested topics of the
talk as Invited Plenary Speaker: Computation Paths Logic (CPL); modeling and
analysis of biological systems: synthesis and communication of smell.
Petr Hajek, Professor of Theretical Computer Science, Institute of Computer Science, Areas of interest: Mathematics - mathematical logic; computer science Arti…cial Intelligence. Suggested topics for Tutorials: Deductive systems of fuzzy
logic. Suggested topics of the talk as Invited Plenary Speaker: A Set Theory
within Fuzzy Logic.
Risto Hilpinen, Professor of Philosophy, University of Miami, Held Visiting Professorship at Univ. of Rochester, Stanford, Harvard, Pittsburgh, hilpinen@miami.edu.
Areas of Interest: Deontic Logic, Philosophy of science, Epistemology, Philosophy
of C.S. Peirce. Suggested topics for Tutorials: Deontic, Temporal and Epistemic
Modal Logic and their semantics; Conditionals, Possible Worlds and Quantifying In. Suggested topics of the talk as Invited Plenary Speaker: Belief Systems
as artifacts: Inquiry and Argumentation; K-K Thesis; On the characterization
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of Cognitive Progress: Questions, Inquiry and the Logic of Abduction; Scienti…c
Rationality and ethics of belief.
Wilfrid A. Hodges, Professor of Mathematics, School of Mathematical Sciences,
Queen Mary, University of London, w.hodges@qmul.ac.uk. Areas of interest: Logic
and Foundational Issues in Mathematics. Suggested topics for Tutorials: Logic
and Foundational Issues in Mathematics; Alfred Tarski and Decidable Theories.
Suggested topics of the talk as Invited Plenary Speaker:Compositional Semantics
for a Language of Imperfect Information; Formal Features of Compositionality.
Ron Van der Meyden, Professor, School of Computer Science and Engineering,
University of New South Wales, Sydney 2052, Australia, meyden@cse.unsw.edu.au.
Areas of interest: Logic in Computer Science, Logic of Knowledge and Belief ,
Temporal Logic, Theory of Distributed Systems. Suggested topics for Tutorials:
Knowledge in Multi-agent Systems, Common knowledge and update in …nite environments, Knowledge and the Logic of Local Propositions. Suggested topics of the
talk as Invited Plenary Speaker: Axioms for knowledge and time in distributed
systems with perfect recall, Logics for Emerging Applications of Databases.
Daniel Kayser, Laboratoire d’Informatique de Paris-Nord (LIPN), Institut Galilee,
University of Paris 13, Avenue J.B. Clement, 93430 Villetaneuse, France. Areas of
interest: Non-monotonic Logic, Arti…cial Intelligence, Cognitive Science, Knowledge Representation, Natural Language Processing, Notion of Truth and Variable
Depth Analysis. Suggested topics for Tutorial: A Strategy for reasoning in natural
language; Truth and the Interpretation of Natural Language: A Non-Monotonic
Variable-Depth Approach. Suggested topics as a theme for the Invited Plenary
talk: Non-monotonic Logic and Ambiguity Resolution; Inference and Categorization.
Saul Kripke, Distinguished Professor of Philosophy, Graduate Center, City University New York, Professor Emeritus, Princeton University. Areas of interest:
Logic, Philosophy of Language; Metaphysics. He has great reputation for his work
on Modal Logic, especially because of his work in the semantics of modal logic.
Rohit Parikh, Distinguished Professor of Computer Science, Mathematics and
Philosophy, Graduate Center, City University New York, 365 Fifth Avenue, New
York, NY 10016-4309 and, Dept. of Computer Science, Brooklyn College,
ribpc@cunyvm.cuny.edu. Areas of interest: Reasoning about knowledge; Belief
revision; Game Theory and Philosophy of Language; Recursive Function Theory;
Proof Theory; Formal Languages; Non-standard Analysis of Dynamic Logic. Topics for Tutorials. Topics of the talk as Invited Plenary Speaker.
Vaughan Pratt, Professor, Computer Science Department, Stanford University,
Helped found Sun Microsystems in 1982 and is the designer of Sun’s logo and
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the Pixrect graphics system. Founder, Tiqit Computers, Inc 2215 Old Page Mill
Rd, Palo Alto, CA 94304. Speak on “communal logic”, a Gentzen sequent calculus
modeling communes as a uni…cation of the ostensibly unrelated notions of presheaf
and Chu space.
The following names have also been suggested: Luc Bovens (Univ. of Colorado
at Boulder), Noson Yanofsky (Brooklyn College), Samir Chopra (Brooklyn College),
Eric Pacuit (CUNY), Abhaya Nayak (KSG-UNSW).
Michael O Rabin, Thomas J. Watson Sr Professor of Computer Science at Harvard
University, and Alonzo Church Visiting Professor of Logic at King’s College London. Winner of the A. M. Turing Award, the most prestigious prize in computer
science, rabin@deas.harvard.edu. Areas of interest: Algorithms, computer security and cryptography. Suggested topics for Tutorials: Theory of Computation and
Parallel Systems. Suggested topics of the talk as Invited Plenary Speaker:Highly
E¢ cient Asynchronous Execution of Large-Grained Parallel Programs; An Integrated Toolkit for Operating System Security.
Krister Segerberg, Professor Emeritus, Filoso…ska institutionen, Uppasala Universitet, Krister.Segerberg@…loso….uu.se. Areas of Interest: Dynamic Doxastic Logic,
Theory of Belief Revision Logic and metaphysics. Suggested topics for Tutorilas:
Dynamic Doxastic Logic, Default Logic. Suggested topics of the talk as Invited
Plenary Speaker: Belief Revision in Dynamic Doxastic Logic; Default Logic as
Dynamic Doxastic Logic; Actual Truth and Possible Worlds.
Ming Xu, Department of Philosophy, Wuhan University, Wuhan, Hubei 430072,
Peoples’Republic of China. Areas of interest: Deontic logic, Logic of Agency: Imperatives, Conditional Obligation; Agents and Choices in our Indeterminist World:
strategies, determinism, and promising assertion; Deontic Paradoxes: Moral preference, contrary-to-duty obligation and defeasible oughts. Suggested topics for
Tutorials: Deontic logic, Logic of Agency. Suggested topics of the talk as Invited Plenary Speaker: Agents and Choices in our Indeterminist World: strategies, determinism, and promising assertion; Deontic Paradoxes: Moral preference,
contrary-to-duty obligation and defeasible oughts.
Invited Speakers from India On Logic and Its Interface areas
Dr. D. Acharya (Adviser, DST). Suggested Topics of the talk as Invited Plenary
Speaker: Discrete Models in Behavioral and Cognitive Science
Prof. R.K. Shyamasundar (STCS, TIFR).
Prof. Mihir Chakraborty (Calcutta University)
Cultural programmes and Visits to historical monuments around Mumbai
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One evening of Indian Classical Music and Dance.
Visits to historical monuments (such as Kanheri Caves and Elephanta caves) in
and around Mumbai will be organized.
The job of organizing 2/3 days trip to Ajanta and Ellora will be entrusted to
MTDC.
We may open a counter where travel agents would do the booking.
Sight-seeing trips have to be paid for by the interested participants themselves.

NEW PUBLICATIONS
Studies in Logic and Probability (Dover Phoenix Editions) by George Boole; 512 pages
Dover Publications; (December 20, 2004).
Analysis: How to Do Proofs, 4e by Steven R. Lay; Hardcover: 380 pages; Prentice
Hall; (December 15, 2004); ISBN: 0131481010.
Handbook of Mathematical Cognition by Jamie I.D. Campbell; 528 pages; Psychology
Press; (December 1, 2004); £ 75.00; ISBN: 1841694118.
Abductive Reasoning by Douglas Walton; Hardcover 344 pages; University of Alabama
Press; (December 2004); £ 30.50; ISBN: 0817314415. This book examines three areas in which abductive reasoning is especially important: medicine, science, and law.
The reader is introduced to abduction and shown how it has evolved historically into
the framework of conventional wisdom in logic. Discussions draw upon recent techniques used in arti…cial intelligence, particularly in the areas of multi-agent systems
and plan recognition, to develop a dialogue model of explanation. Cases of causal explanations in law are analyzed using abductive reasoning, and all the components are
…nally brought together to build a new account of abductive reasoning. By clarifying
the notion of abduction as a common and signi…cant type of reasoning in everyday
argumentation, Abductive Reasoning will be useful to scholars and students in many
…elds, including argumentation, computing and arti…cial intelligence, psychology and
cognitive science, law, philosophy, linguistics and speech communication and rhetoric.
Descriptive Set Theory and Forcing (Lecture Notes in Logic) by Arnold Miller; 130
pages; A K Peters; (December 2004); £ 23.50; ISBN: 1568811764. This text is based
on a graduate course given by the author at the University of Wisconsin. It presents
an exposition of basic material from descriptive set theory (the general theory of Borel
sets and projective sets), leading up to a new proof of Louveau’s separation theorem
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for analytic sets. It assumes some background in mathematical logic and set theory,
and should be of interest to researchers and advanced students in these areas as well
as in mathematical analysis.
Nonstandard Models of Arithmetic and Set Theory (Contemporary Mathematics S.)
by Ali Enayat (Editor), Roman Kossak (Editor); Paperback: 167 pages; American
Mathematical Society; (December 2004); £ 39.00; ISBN: 0821835351.
The Logical Foundations of Bradley’s Metaphysics: Judgment, Inference, and Truth
by James Allard; 272 pages; Cambridge University Press; (November 30, 2004);
£ 33.50; ISBN: 0521834058. This book is a major contribution to the study of the
philosopher F. H. Bradley, the most in‡uential member of the nineteenth-century
school of British Idealists. It o¤ers a sustained interpretation of Bradley’s Principles
of Logic, explaining the problem of how it is possible for inferences to be both valid
and yet have conclusions that contain new information. The author then describes
how this solution provides a basis for Bradley’s metaphysical view that reality is one
interconnected experience and how this gives rise to a new problem of truth.
Introducing Game Theory With Applications by Elliott Mendelson. CRC Press, July
2004, 259 pages.
A Philosophical Introduction to Probability by M.C. Galavotti; Paperback 250 pages;
University of Chicago Press; (November 30, 2004); £ 17.50; ISBN: 1575864908.
Strategic Logic and Political Rationality by Bradford A. Lee, Karl F. Walling; Taylor
& Francis; (November 30, 2004); ISBN: 0714683752.
Bayesian Nets and Causality: Philosophical and Computational Foundations by Jon
Williamson; Hardcover: 250 pages; Oxford University Press; (November 2004); £ 40.00;
ISBN: 019853079X. Bayesian nets are widely used in arti…cial intelligence as a calculus for causal reasoning, enabling machines to make predictions, perform diagnoses,
take decisions and even to discover causal relationships. But many philosophers have
criticized and ultimately rejected the central assumption on which such work is based
— the Causal Markov Condition. So should Bayesian nets be abandoned? What explains their success in arti…cial intelligence? This book argues that the Causal Markov
Condition holds as a default rule: it often holds but may need to be repealed in the
face of counterexamples. Thus Bayesian nets are the right tool to use by default but
naively applying them can lead to problems. The book develops a systematic account
of causal reasoning and shows how Bayesian nets can be coherently employed to automate the reasoning processes of an arti…cial agent. The resulting framework for
causal reasoning involves not only new algorithms but also new conceptual foundations. Probability and causality are treated as mental notions — part of an agent’s
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belief state. Yet probability and causality are also objective — di¤erent agents with
the same background knowledge ought to adopt it.
Putting Logic in Its Place by David Christensen; Hardcover: 150 pages; Oxford University Press; (November 2004); £ 25.00; ISBN: 0199263256. What role, if any, does
formal logic play in characterizing epistemically rational belief? Traditionally, belief
is seen in a binary way — either one believes a proposition, or one doesn’t. Given this
picture, it is attractive to impose certain deductive constraints on rational belief: that
one’s beliefs be logically consistent, and that one believe the logical consequences of
one’s beliefs. A less popular picture sees belief as a graded phenomenon. This picture
(explored more by decision-theorists and philosophers of science than by mainstream
epistemologists) invites the use of probabilistic coherence to constrain rational belief. But this latter project has often involved de…ning graded beliefs in terms of
preferences, which may seem to change the subject away from epistemic rationality.
Putting Logic in its Place explores the relations between these two ways of seeing beliefs. It argues that the binary conception, although it …ts nicely with much of our
commonsense thought and talk about belief, cannot in the end support the traditional
deductive constraints on rational belief. Binary beliefs that obeyed these constraints
could not answer to anything like our intuitive notion.
The Stationary Tower: Notes on a Course by W. Hugh Woodin (University Lecture S.) by Paul B. Larson; Paperback: 132 pages; American Mathematical Society;
(November 2004); £ 21.00; ISBN: 0821836048. The stationary tower is an important
method in modern set theory, invented by Hugh Woodin in the 1980s. It is a means of
constructing generic elementary embeddings and can be applied to produce a variety
of useful forcing e¤ects. Hugh Woodin is a leading …gure in modern set theory, having
made many deep and lasting contributions to the …eld, in particular to descriptive set
theory and large cardinals. This book is the …rst detailed treatment of his method of
the stationary tower that is generally accessible to graduate students in mathematical logic. By giving complete proofs of all the main theorems and discussing them in
context, it is intended that the book will become the standard reference on the stationary tower and its applications to descriptive set theory. The …rst two chapters
are taken from a graduate course Woodin taught at Berkeley. The concluding theorem in the course was that large cardinals imply that all sets of reals in the smallest
model of set theory (without choice) containing the reals are Lebesgue measurable.
Additional sections include a proof (using the stationary tower) of Woodin’s theorem
that, with large cardinals, the Continuum Hypothesis settles all questions of the same
complexity as well as some of Woodin’s applications of the stationary tower to the
studies of absoluteness and determinacy. The book is suitable for a graduate course
that assumes some familiarity with forcing, constructibility, and ultrapowers. It is
also recommended for researchers interested in logic, set theory, and forcing.
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Logic (Fundamentals of Philosophy) by Greg Restall; Paperback: 240 pages; McGillQueen’s University Press; (October 30, 2004); ISBN: 0773524231. ‘Logic’ is a comprehensive introduction to the major concepts and techniques involved in the study of
logic. It explores both formal and philosophical logic and examines the ways in which
we can achieve good reasoning. The methods of logic are essential to an understanding
of philosophy and are also crucial in the study of mathematics, computing, linguistics
and in many other subjects. Individual chapters include: *Propositions and Arguments *Truth Tables *Trees *Conditionality *Natural Deduction *Predicate, Names
and Quanti…ers *De…nite Descriptions. ‘Logic’is an exceptionally clear introduction
to the subject and is ideally suited to students taking introductory courses in logic.
Themes in Neoplatonic and Aristotelian Logic: Order, Negotiation and Abstraction
by John Martin; Hardcover: 228 pages; Ashgate; (October 28, 2004); £ 49.95; ISBN:
0754608115. Were the most serious philosophers of the millennium 200 AD to 1200
AD just confused mystics? This book shows otherwise. John Martin rehabilitates
Neoplatonism, founded by Plotinus and brought into Christianity by St Augustine.
The Neoplatonists devise ranking predicates – like good, excellent, perfect – to divide the Chain of Being, and use the predicate intensi…er “hyper”so that it becomes
a valid logical argument to reason from God is not (merely) good to God is hypergood. In this way the relational facts underlying reality …nd expression in Aristotle’s
subject-predicate statements, and the Platonic tradition proves able to subsume Aristotle’s logic while at the same time rejecting his metaphysics. In the Middle Ages
when Aristotle’s larger philosophy was recovered and joined again to the Neoplatonic
tradition which was never lost, Neoplatonic logic lived along side Aristotle’s metaphysics in a sometime confusing and unsettled way. Showing Neoplatonism to be
signi…cantly richer in its logical and philosophical ideas than it is usually given credit
for, this book should be of interest not just to historians of logic, but to philosophers,
logicians, linguists and theologians.
Euclid in the Rainforest: A Story of Logic by Joseph Mazur; Hardcover: 272 pages;
Pi Press; (October 8, 2004); £ 13.93; ISBN: 0131479946.
Evidence Based Practice: Logic And Critical Thinking In Medicine by Milos Jenicek,
David Hitchcock; Paperback: 750 pages; Amer Medical Assn; (October 1, 2004);
£ 35.15; ISBN: 1579476260.
Truth, Knowledge, or Just Plain Bull: How to Tell the Di¤ erence by Bernard M
Patten; Paperback: 320 pages; Prometheus Books; (October 1, 2004); £ 10.05; ISBN:
1591022460.
Frege Explained by Joan Weiner; Paperback: 176 pages; Open Court Publishing
Company; (October 2004); £ 14.50; ISBN: 0812694600. Gottlob Frege (1848-1925)
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believed that arithmetic and all mathematics are derived from logic, and to prove his
he developed a completely new approach to logic and numbers. Joan Weiner presents
Frege’s life and ideas, showing how his thinking evolved through successive books and
articles.
If: Supposition, Pragmatics, and Dual Processes (Oxford Cognitive Science S.) by
Jonathan Evans, David Over; Paperback: 256 pages; Oxford University Press; (October 2004); £ 24.95; ISBN: 0198525133. ‘If’is one of the most important and interesting
words in the English language. It is used to express hypothetical thought — an essential part of human reasoning and decision making. This type of thought occurs
wherever there is uncertainty, and uncertainty is everywhere in our lives. The use of
conditionals such as ‘if’ also distinguishes human intelligence from that of all other
animals, permitting a higher level of rationality in human reasoning and decision
making. Until now, such conditionals have been the subject of independent study
by psychologists and philosophers. In this volume, Jonathan Evans and David Over
present a new theoretical approach to understanding hypothetical thought. The book
draws on studies from the psychology of judgement and decision making, as well as
philosophical logic.
The Law of Non-Contradiction by Graham Priest (Editor), J.C. Beall (Editor), Bradley
Armour-Garb (Editor); Hardcover: 380 pages; Clarendon Press; (October 2004);
£ 45.00; ISBN: 0199265178. The Law of Non-Contradiction – that no contradiction
can be true – has been a seemingly unassailable dogma since the work of Aristotle, in Book G of the Metaphysics. It is an assumption challenged from a variety of
angles in this collection of original papers. Twenty-three of the world’s leading experts investigate the ‘law’, considering arguments for and against it and discussing
methodological issues that arise whenever we question the legitimacy of logical principles. The result is a balanced inquiry into a venerable principle of logic, one that
raises questions at the very centre of logic itself. The aim of this volume is to present
a comprehensive debate about the Law of Non-Contradiction, from discussions as to
how the law is to be understood, to reasons for accepting or re-thinking the law, and
to issues that raise challenges to the law, such as the Liar Paradox, and a ‘dialetheic’
resolution of that paradox. The editors contribute an introduction which surveys the
issues and serves to frame the debate, and a useful bibliography o¤ering a guide to
further reading.
Truth and Consequences: The Life and Work of Alfred Tarski by Anita Burdman Feferman, Solomon Feferman; Hardcover: 432 pages; Cambridge University Press; (October 2004); £ 17.59; ISBN: 0521802407. Alfred Tarski, one of the greatest logicians of
all time, is widely thought of as ‘the man who de…ned truth’. His mathematical work
on the concepts of truth and logical consequence are cornerstones of modern logic, in‡uencing developments in philosophy, linguistics and computer science. Tarski was a
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charismatic teacher and zealous promoter of his view of logic as the foundation of all
rational thought, a bon-vivant and a womanizer, who played the ‘great man’to the
hilt. Born in Warsaw in 1901 to Jewish parents, he changed his name and converted
to Catholicism, but was never able to obtain a professorship in his home country. A
fortuitous trip to the United States at the outbreak of war saved his life and turned
his career around, even while it separated him from his family for years. By the war’s
end he was established as a professor of mathematics at the University of California,
Berkeley. There Tarski built an empire in logic and methodology that attracted students and distinguished researchers from all over the world. From the cafes of Warsaw
and Vienna to the mountains and deserts of California, this …rst full length biography
places Tarski in the social, intellectual and historical context.
An Introduction to Lambda Calculi for Computer Scientists by Chris Hankin; Paperback: 180 pages; King’s College Publications; (February 5, 2004); £ 10.00; ISBN:
0954300653. The lambda-calculus lies at the very foundations of computer science.
Besides its historical role in computability theory it has had signi…cant in‡uence
on programming language design and implementation, denotational semantics, and
domain theory. The book emphasizes the proof theory for the type-free lambdacalculus. The …rst six chapters concern this calculus and cover the basic theory,
reduction, models, computability, and the relationship between the lambda-calculus
and combinatory logic. Chapter 7 presents a variety of typed calculi; …rst the simply
typed lambda-calculus, then Milner-style polymorphism and, …nally, the polymorphic
lambda-calculus. Chapter 8 concerns two variants of the type-free lambda-calculus
that have appeared in the research literature: the lazy lambda-calculus, and the
lambda sigma-calculus. The …nal chapter contains references and a guide to further
reading. There are exercises throughout. In contrast to earlier books on these topics,
which were written by logicians, this book is written from a computer science perspective and emphasizes the practical relevance of many of the key theoretical ideas. The
book is intended as a course text for …nal year undergraduates or …rst year graduate
students in computer science. Research students should …nd it a useful introduction
to more specialist literature.
Programming Languages and Operational Semantics: An Introduction by Maribel
Fernandez; Paperback: 156 pages; King’s College Publications; (January 30, 2004);
£ 10.00; ISBN: 0954300637. This book provides a concise introduction to the essential
concepts in programming languages, using techniques from operational semantics. It
is addressed to undergraduate students, as a complement to programming languages
or operational semantics courses. There are three parts in the book, highlighting
three major programming paradigms: * imperative languages: the main features of
these languages are illustrated using Java, C, Pascal; *functional languages: modern languages such as ML and Haskell are used to describe the functional style of
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programming; *logic languages: the last part of the book gives an overview of logic
programming using Prolog. After a general description of each family of languages,
their semantics are studied using abstract machines and structural operational semantics. The book gives an in-depth analysis of the basic concepts in programming
languages instead of a mere survey of languages, privileging the understanding of the
basic techniques underlying the semantics of languages over simply describing their
properties.
The Haskell Road to Logic, Maths and Programming by Kees Doets, Jan van Eijck;
Paperback: 444 pages; King’s College Publications; (May 7, 2004); £ 14.00; ISBN:
0954300696.
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LOG PUBLICATIONS
Feisty Fragments: For Philosophy by Vincent F. Hendricks; Paperback: 212 pages;
King’s College Publications; (September 10, 2004); £ 13 / $£ 24; ISBN 1-904987-01
X. Philosophers have had a way of sometimes obstructing the admirable endeavour
of philosophy: To address the fundamental issues of human existence and the workings of nature. This obstruction is emphasized by suggesting rather odd and exotic
prerequisites for solving a seemingly simple problem; a particular jargon in which no
words occurring have less than seven syllables and by insane thought experiments.
When the impenetrable jargon is paired up with ludicrous thought experiments and
the philosopher at the same time continues to insist that he or she is addressing the
fundamental problems of human existence and condition, it begins to sound pretty
much like the wizardry of Medieval alchemy. This is what Feisty Fragments echoes
in words from Nietzsche to Einstein, from Catherine the Great to John F. Kennedy.
Feisty Fragments is a collection of more than 400 quotations from people from all
walks of life expressing their rather critical and often quite humorous takes on both
philosophy and philosophers.
First-Order Logic Revisited edited by Vincent F. Hendricks, Fabian Neuhaus, Stig
Andur Pedersen, Uwe Sche- er, Heinrich Wansing; 400 Pages; Logos Verlag, Berlin;
(September 2004); 75.00 Eur; ISBN 3-8325-0475-3. The volume is the proceedings
from the conference FOL75 – 75 Years of First-Order Logic held at Humboldt University, Berlin, Germany, September 18 - 21, 2003 on the occasion of the anniversary
of the publication of Hilbert’s and Ackermann’s Grundzüge der theoretischen Logik.
The papers provide analyses of the historical conditions of shaping of FOL, they
discuss several modern rivals to FOL and show the importance of FOL for interdisciplinary research. Although the celebrated book marks a most important step in the
development of logic, the volume in hand proves the actuality of the question “Which
logic is the right logic”.
The volume contains articles by Andréka, Avron, Ben-Yami, Brünnler, Englebretsen, Ewald, Guglielmi, Hajek, Hintikka, Hodges, Kracht, Lanzet, Madarasz, Nemeti,
Odintsov, Robinson, Rossberg, Thielscher, Töke, Wansing, Willard, Wolenski.
Knowledge Contributors edited by Vincent F. Hendricks, Klaus Frovin Jorgensen, Stig
Andur Pedersen; Paperback: 214 pages; Kluwer Acad.Publishers; (November 2003);
ISBN: 1402017480. In the late 1950’s and early 1960’s seminal works on the logic of
knowledge and belief were published by notably von Wright and Hintikka. Epistemic
and doxastic logics have since then grown into mature disciplines enjoying many
important applications in philosophy, computer science, game theory, economics and
linguistics to mention but a few …elds. The aim of this thematically uni…ed anthology
is to track the history of epistemic logic, to consider some important applications
of these logics of knowledge and belief in a variety of …elds and …nally to discuss
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future directions of research with particular emphasis on ‘active agenthood’and multimodal systems. Knowledge contributors are H.v. Ditmarsch, R. Fagin, J. Halpern,
J. Hintikka, W.v.d. Hoek, B. Kooi, W. Lenzen, Y. Moses, H. Rott, J. Sowa, M.
Vardi and R. Wójcicki. Knowledge Contributors is accessible to researchers as well
as graduate students in philosophy, computer science, game theory, economics and
related disciplines utilizing the means and methods of epistemic logic.
Trends in Logic: 50 Years of “Studia Logica” (Trends in Logic S.) edited by Vincent
F. Hendricks, Jacek Malinowski; Hardcover: 392 pages; Kluwer Academic Publishers;
(September 2003); £ 93.00; ISBN: 1402016018. In 1953 the …rst volume of “Studia
Logica” appeared under the auspices of The Philosophical Committee of The Polish
Academy of Sciences. In 2003 – …ve decades later – this volume is dedicated to a
celebration of this 50th Anniversary of Studia Logica. The volume features a series of
papers by distinguished scholars re‡ecting both the aim and scope of this journal for
symbolic logic. The Anniversary volume o¤ers contributions from J. van Benthem,
W. Buszkowski, M.L. Dalla Chiara, M. Fitting, J.M. Font, R. Giuntini, R. Goldblatt,
V. Marra, D. Mundici, R. Leporini, S.P. Odintsov, H. Ono, G. Priest, H. Wansing,
V.R. Wojcicki and J. Zygmunt.
Self-Reference edited by Thomas Bolander, Vincent F. Hendricks, Stig Andur Pedersen. Contributions from A. Cantini, A. Gupta, M. Fitting, V. McGee, D. Perlis, G.
Priest, R.M. Smullyan, S. Yablo. Forthcoming 2005.
Social Software edited by Pelle Guldborg Hansen, Vincent F. Hendricks, Wlodek
Rabinowicz, Stig Andur Pedersen. Contributions from K. Binmore, W.v.d. Hoek,
M. Jiborn, R. Parikh, W. Rabinowicz, R.v. Rooij, and B. Skyrms. Forthcoming as
special issue of Synthese - An International Journal for Epistemology, Methodology
and Philosophy of Science, Springer, 2005.
The Logic of Time and Modality edited by Torben Braüner, Per Hasle and Peter
Øhrstrøm. Contributions from Patrick Blackburn, Jack Copeland, Kit Fine, Antony
Galton, Peter Simons, Heinrich Wansing, Alberto Zanardo. Forthcoming as special
issue of Synthese - An International Journal for Epistemology, Methodology and Philosophy of Science, Springer, 2005.
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7 BRIDGES BETWEEN
MAINSTREAM AND FORMAL EPISTEMOLOGY
Edited by

VINCENT F. HENDRICKS
Special issue of
PHILOSOPHICAL STUDIES – An International Journal for Philosophy in the
Analytic Tradition
Forthcoming 2005
Contemporary epistemologists are roughly divided into two sorts; those relying largely
on common-sense considerations and focusing on examples and counterexamples for
advancing or rejecting various epistemological theses, and those applying a variety of
tools and methods from logic, computability theory or probability theory to the theory
of knowledge. The two sorts, and the traditions to which they hitherto are taken to
belong, have unfortunately proceeded largely in isolation from one another. But on
closer examination the approaches have much in common, may be bridged for their
mutual bene…t and the advancement of epistemology in general. Here are 7 ways of
doing it as the invited papers in this special issue of Philosophical Studies demonstrate
the fruitful interaction between informal considerations and various formal apparata
in order to support, sharpen, undermine, realize, or contribute in some other pertinent
way to fundamental epistemological themes.
7 Bridges Between Mainstream and Formal Epistemology o¤ers contributions from:
Horacio Arló-Costa (Carnegie Mellon University)
Johan van Benthem (University of Amsterdam / Stanford University)
Luc Bovens (London School of Economics/ University of Colorado at Boulder)
Sven Ove Hansson (Royal Institute of Technology, Stockholm)
Stephan Hartmann (London School of Economics)
Matthias Hild (Darden School of Business Administration)
Robert Stalnaker (Massachusetts Institute of Technology)
Heinrich Wansing (Technical University of Dresden)
PHILOSOPHICAL STUDIES is published by Springer
http://www.kluweronline.com/issn/0031-8116
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40 YEARS IN POSSIBLE WORLDS
Edited by

VINCENT F. HENDRICKS and STIG ANDUR PEDERSEN
Special issue of
STUDIA LOGICA – An International Journal for Symbolic Logic
Forthcoming 2005
‘Possible worlds’have been one of the true conundrum notions in philosophy. On the
hand possible worlds have proved very useful in philosophical logic for obtaining signi…cant formal results with sunbstantial philosophical import. Yet on the other they
have generated much noise and commotion in especially metaphysics and epistemology. From a logical point of view they are useful tools or conceptual constructions,
from a philosophical point of view troublesome entitites generating endless discussions.
Since the birth of Kripke-semantics, possible worlds have however largely been
the preferred framework for doing modal logic.In standard Kripke-semantics possible
worlds are taken to be unanalyzable primitives complete in the spatio-temporal history. Furnishing these fundamental entitites with di¤erent interpretations the familiar
alethic, temporal, epistemic, deontic, and other modal logics are obtained. Relying
only on Kripke-semantics has shortcomings both in theory and for applications.
By way of example, multi-modalities are hard to implement in the standard setup,
but multi-modalities are crucial for modelling in game theory, theoretical computer
science, social software, methodology, etc. Philosophers, economists, mathematicians,
computer scientists and linguists have in recent years developed rich formal models
diverging signi…cantly from the classical possible world semantics. Besides having
turned the study of ’possible worlds’ into an interdisciplinary a¤air, these models
have also proved very useful for applications while at the same time honestly de‡ating
much of the metahysical hysteria.
The purpose of this special issue of Studia Logica is twofold: To track the formal and philosophical history and development of possible worlds semantics; and to
demonstrate how alternative approaches in philosophy, computer science, economics
and mathematics have come together to form theoretically as well as practially richer,
and philosophically less trouble-some notions of other states of a¤airs.
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Invited Authors
Horacio Arló-Costa
Adam Brandenburger
Patrick Blackburn
H. Jerome Keisler
Rohit Parikh
John Sowa
Achille C. Varzi
Alberto Zanardo

Submission of Papers
Submitted papers should not exceed 20 pages (including bibliography), formatted
according to the Studia Logica LaTex style, see
http : ==www:studialogica:org=authorsinfo:html:
Only electronic submissions will be accepted. The authors should send an email
with subject ‘Studia Logica Submission’to both guest editors (see below), with the
…le of the paper as an attachment (in postscript or pdf format), and the following
information in the body of the email in plain text:
Paper title.
Author names.
Surface mail, email address, and phone number of the contact author.
A short abstract and up to …ve keywords.

Important Dates
Deadline for Submission: December 15, 2004
Noti…cation of Acceptance: April 15, 2005
Camera Ready Copy Due: June 15, 2005
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Guest Editors
The guest editors of 40 Years in Possible worlds are:
Vincent F. Hendricks
Department of Philosophy and Science Studies
Roskilde University P.O. Box 260, 4000 Roskilde, Denmark
Phone: (+45) 4674 2343
Fax: (+45) 4674 3012
Email: vincent@ruc.dk
Stig Andur Pedersen
Department of Philosophy and Science Studies
Roskilde University P.O. Box 260, 4000 Roskilde, Denmark
Phone: (+45) 4674 2265
Fax: (+45) 4674 3012
Email: sap@ruc.dk
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AiML –ADVANCES IN MODAL LOGIC

AiML — Advances in Modal Logic is the main international forum at which research
on all aspects of modal logic is presented. The Advances in Modal Logic Initiative
was founded in 1995 by Maarten de Rijke (Amsterdam), Heinrich Wansing (Dresden),
and Michael Zakharyaschev (Moscow) and the …rst AiML conference was held in 1996
in Berlin, Germany. Since then the AiML conference has been organised on an biannual basis with previous meetings being held in 1998 in Uppsala, Sweden, in 2000
in Leipzig, Germany (jointly with ICTL-2000), and in 2002 in Toulouse, France. For
more information refer to
http : ==www:aiml:net

Conference Report: Advances in Modal Logic
(AiML-2004)
The conference Advances in Modal Logic (AiML-2004) took place at the University
of Manchester from September 9th to September 11th, 2004. The conference was
organized by Renate Schmidt (with the help of Ian Pratt-Hartmann); the programme
co-chairs were Mark Reynolds and Heinrich Wansing.
The conference was attended by a total of sixty delegates, who between them presented twenty-eight contributed papers. (There were approximately sixty responses
to the call for papers.) As in previous years, AiML-2004 could boast a glittering array
of invited speakers:
Philippe Balbiani (Toulouse)
Keith Devlin (Stanford)
Valentin Goranko (Rand Afrikaans University)
Wiebe van der Hoek (Liverpool)
Maarten Marx (Amsterdam)
Robert Stalnaker (MIT)
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It is well-known that the impetus for the study of modal logic has shifted in recent years. While the origins of the subject lie in the philosophical analysis of speci…c
modalities— alethic, epistemic, deontic, or temporal— many of its more recent developments stem from the realization that systems of modal logic can often be alternatively viewed as decidable fragments of …rst-order (or occasionally higher-order) logic
enjoying interesting computation-theoretic properties. On this view, the most salient
issues include, for example, expressive power, decidability, computational complexity and practicable implementation. Unsurprisingly, many of the talks at AiML this
year re‡ected this computational bent. Nevertheless, the more traditional concerns
of modal logic were still very much in evidence, with papers on logics of knowledge,
agency, time and— an intriguing recent development— space. Last but not least, the
conference included a small number of talks which were primarily philosophical in
character or motivation.
The preliminary proceedings are published as a University of Manchester Department of Computer Science Technical Report (UMCS-04-09-01), available online under
http://www.cs.man.ac.uk/cstechrep
The revised full papers will appear as Volume 5 of the Advances in Modal Logic
book series published by King’s College Publications.
Finally, the organizers and programme co-chairs wish to acknowledge the generous
support of the following organizations:
TARSKI EU COST Action 274
CologNet (Areas ‘Automated reasoning, deduction, theorem proving, and modelchecking’and ‘Logic and Multi-Agent Systems’)
Advances in Modal Logic Initiative
British Logic Colloquium
School of Information Technology, Murdoch University
Language and Inference Technology Group, University of Amsterdam
Department of Computer Science, University of Manchester
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ASL –ASSOCIATION FOR SYMBOLIC LOGIC

2004-05 ASL Winter Meeting (with Joint Mathematics Meetings). Atlanta, Georgia,
January 7–8, 2005. This meeting will take place in conjunction with the Joint Mathematics Meetings, which will be held January 5–8, 2005. The invited speakers include:
M. Aschenbrenner, A. Caicedo, T. Ishiu, O. Lessman, J. Mileti, B. Poonen, and W.H.
Woodin. There will be a joint AMS/ASL Panel discussion on Hilbert’s First Problem; the panel will be moderated by K. Devlin, and participants include P.J. Cohen,
D.A. Martin, and W.H. Woodin. There will be an AMS-ASL Joint Special Session on Reverse Mathematics, organized by J. Hirst and R. Solomon. The ASL also
is sponsoring a subsession of the AMS-MAA-MER Special Session on Mathematics
and Education Reform, entitled “Mathematical Logic in the Undergraduate Curriculum,”organized by J. Hirst. The members of the Program Committee are R. Jin, A.
Kanamori (Chair), and A. Shlapentokh. A preregistration form and hotel information
for this meeting is included in the Newsletter mailing to ASL members.
2005 ASL Annual Meeting. Stanford, California, March 19–22, 2005. The invited
speakers include: S. Awodey, I. Farah, S. Feferman, D. Haskell, A. Morozov, V.
Pestov, A. Scedrov, A. Weiermann, and J. Zapletal. The Retiring Presidential Address will be given by R. Shore and the Sixteenth Annual Gödel Lecture will be given.
A tutorial on computer-aided veri…cation will be o¤ered by M. Vardi. There also will
be special sessions, with organizers in parentheses, on model theory (C. Miller and P.
Speisegger), proof theory (G. Mints and S. Feferman), randomness (A. Nies), and set
theory (G. Hjorth and S. Solecki). The members of the Program Committee are: J.
Mitchell, M. Rathjen, S. Shapiro, R. Solomon, P. Speissegger, and J. Steel (Chair).
The members of the Local Organizing Committee include: A. Arana, S. Feferman, G.
Mints, J. Mitchell, and R. Sommer (Chair). Abstracts of contributed talks submitted
by ASL members will be published in The Bulletin of Symbolic Logic if they satisfy
the Rules for Abstracts (see above). Abstracts must be received by the deadline of
December 10, 2004, at the ASL Business O¢ ce: ASL, Box 742, Vassar College, 124
Raymond Avenue, Poughkeepsie, New York 12604, USA; Fax: 1-845-437-7830; email:
asl@vassar.edu.
2005 ASL Spring Meeting (with APA), San Francisco, California, March 23–27, 2005.
This meeting will be held jointly with the Annual Meeting of the Paci…c Division of
the American Philosophical Association. The Program Committee members for the
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ASL meeting are: A. Arana, A. Gillies, S. Lavine (Chair), and R. Zach. Abstracts
of contributed talks submitted by ASL members will be published in The Bulletin of
Symbolic Logic if they satisfy the Rules for Abstracts (see above). Abstracts must be
received by the deadline of December 10, 2004, at the ASL Business O¢ ce: ASL, Box
742, Vassar College, 124 Raymond Avenue, Poughkeepsie, New York 12604, USA;
Fax: 1-845-437-7830; email: asl@vassar.edu. For further information, visit the APA
website, below.
http://apa.udel.edu/apa
2005 ASL European Summer Meeting (Logic Colloquium ’05), Athens, Greece, July
28–August 3, 2005. Invited speakers include: J. Bergstra, D. Haskell, E. Jaligot, J.
Moore, C. Parsons, H. Schwichtenberg, M. Sheard, S. Tupailo, K. Weihrauch, and
J. Zapletal. The following short courses will be o¤ered (with speakers in parentheses): computer science logic (P. Kolaitis), model theory (I. Ben-Yaacov), philosophy
of logic (to be announced), and proof theory and constructivity (P. Aczel). The members of the Program Committee members are: C.T. Chong, C. Dimitracopoulos, H.
Field, G. Jaeger, G. Metakides, L. Newelski, D. Normann, R. Parikh, J. Steel, S.
Todorcevic, J. Tucker, F. Wagner, and S. Wainer (Chair). The Local Organizing
Committee includes: D. Anapolitanos, C. Dimitracopoulos (Chair), L. Kirousis, G.
Koletsos, M. Mytilinaios, S. Papastavridis, T. Pheidas, P. Rondogiannis, G. Stavrinos,
A. Synachopoulos, and A. Tzouvaras. Abstracts of contributed talks submitted by
ASL members will be published in The Bulletin of Symbolic Logic if they satisfy the
Rules for Abstracts (see above). Abstracts –hard copy or email –should be received
before the deadline of April 15, 2005 at the o¢ cial meeting address: LC2005, Department of Mathematics, University of Athens, GR-157 84 Zografou, Greece; email:
lc2005@math.uoa.gr. For further information visit the website below.
2006 ASL Annual Meeting, Montreal, Canada, May 17–21, 2006. The members of
the Local Organizing Committee include: Luc Bélair, F. Lepage, M. Marion (Chair),
and P. Panangaden.
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FoLLI – FOUNDATION OF LOGIC, LANGUAGE
AND INFORMATION

FoLLI— The Foundation of Logic, Language and Information was founded in 1991
to advance the practising of research and education on the interfaces between logic,
linguistics, computer science and cognitive science and related disciplines in Europe.
Each year FoLLI organizes the European Summer School on Logic, Language and
Information (ESSLLI) — see further below. FoLLI has its own journal, the Journal
of Logic, Language and Information (JoLLI), and book series, the Studies in Logic,
Language and Information (SiLLI).
http://www.folli.org
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Orange t-shirt, cup of co¤ ee (black, tall) in hands, I breathe in the chilly air of
a French morning. I am looking around me, observing, collecting the precious
pieces for memories. A girl to the right of me, wearing the same t-shirt of
orange, is sitting on the grass with her laptop, face concentrated. She’s typing
something fast and accurately. A bit further away two guys, Mexican and
Japanese by appearance, are laughing, talking. I walk into the building. A
group of people are leading a discussion in front of the “Bounded Model Property
for Multi-Context Systems” poster, some gesturing passionately, some deep in
thought, listening and silent. I see a couple of people hurrying from the e-mail
room, readers and pens ready for work. I pour another cup of co¤ ee and enter
the classroom— it’s 9 a.m., it’s France, it’s Nancy, it’s August, it’s ESSLLI2004.
The European Summer Schools in Logic, Language and Information (or ESSLLIs
as they are usually called) are events on a large scale— over 500 participants from 40
di¤erent countries is an impressive statistic. ESSLLIs are the annual schools held by
FoLLi (the Foundation of Logic, Language and Information, http://www.folli.org) to
enhance research and education in computation, logic, linguistics and related studies.
The courses are grouped into three areas (namely Logic and Language, Logic and
Computation, and Language and Computation) and are also categorized by level
(namely fundamental, introductory and advanced). This year’s ESSLLI, the 16th,
was hosted by LORIA, INRIA and Université Henry Poincare in Nancy, France.
Viewing ESSLLI from the inside, I can assure you that the mixture of cultures and
backgrounds of the students kept the atmosphere exciting from the very …rst moment
till the good-bye remarks. But it is not simply the number and variety of students that
make participation in an ESSLLI so thrilling— it is also the common interests shared
by the participants. In the classrooms, in the hallways, in Resto-U at lunch, and
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even during the evening social program, the debates and conversations about areas
of research and scienti…c problems never stopped. Moreover, the scienti…c program
was very well thought-out, and having three di¤erent course levels enabled students
to always …nd something suitable. The program was intense, containing four lectures
a day plus the student session and evening lectures, but with good time frames which
allowed participants to attend without undue fatigue. Moreover, not only were the
lecturers highly quali…ed in their subject, most of them were very good teachers too,
and this of course gave the whole ESSLLI the ‡avour of high professionalism.

Another factor that added to ESSLLI’s general culture was the organization. For
amusement, we have been trying to …nd defects in organization and agreed in the
end that there was one— the co¤ee-machines were not ready for the …rst class. That
was of course a shame for those who stayed up socializing till long past midnight, but
this shortcoming is easily overlooked given the excellent standards of everything else!
Behind the easy way the school ‡ew lay the hard work of the organizing team, headed
by Patrick Blackburn and Carlos Areces.

Some words should be said about the participants themselves. I found communicating with them extremely stimulating. You know those accidental acquaintances
that inspire you and reassure you about the future? These were the kind of people
found at ESSLLI-2004. As one of my friends commented later on his web-site: “good
people ... truly good people”.

The social program consisted of a movie-night with a modern French ‡avour, an
ESSLLI party which proved that scientists and academicians know well how to have
fun, and of course the traditional student vs. lecturers football match! The Van
Benthem Cup was— as it always is— won by the students. But the lecturers made a
weighty we’ll-be-back statement, promising revenge in 2005. We’ll see!

For me ESSLLI was an opening— in many senses. It was an opening for understanding some of the important issues in language and computation. It was an
opening to the state of art in modern linguistics. And it was also an opening to the
bright Logic, Language and Information community, a true member of which I hope
to be in my future career.
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Conference Abstract
Aristotle struggled, in his physics, with a characterisation of the continuum, and since
then both philosophers and mathematicians have continued the struggle. Even with
the rigorous set theoretical characterisation given by the end of the 19th century—
a characterisation which dominates modern mathematics— the di¢ culties still linger
around.
The mathematician René Thom describes the problems in the following poetic way:
“When you refer to a physical object, you mean an object which can be scienti…cally
described. I would accept that, in any kind of description, we have a discrete element,
because a true continuum has no points. We are unable to specify anything in the
continuum. The continuum is something which cannot be described. It is a sort
of unsayable. It is a world in which one lives outside of symbolic description. But
nevertheless, it exists, despite the fact that we cannot describe it in any sense.” The
physicist John Wheeler points in a similar intuitive way to di¢ culties: “Yet for daily
work the concept of the continuum has been and will continue to be as indispensable
for physics as it is for mathematics. In either …eld of endeavor, in any given enterprise,
we can adopt the continuum and give up absolute logical rigor, or adopt rigor and
give up the continuum, but we can’t pursue both approaches at the same time in the
same application.”
The continuum hypothesis still haunts the foundations of mathematics and as
Thom, and many before him, says a true continuum can never be thought of as a
mere collection of points.
The 20th century has seen several new attempts to de…ne the continuum in a mathematical rigorous way more in accordance with our strong philosophical intuitions.
The aim of this conference is to throw light upon the concept of the continuum, both
in its systematic and its historical aspects.
Historically, the main interpreters of continuity will be discussed— Aristotle, Leibniz, Kant, Peirce, Cantor, Hilbert, Brouwer, Weyl, etc. Systematically, there is a
current wave of interest in the philosophical and mathematical status of the continuum, and various contemporary approaches and subjects will be presented and
discussed, including non-standard analysis, topos theory, constructivism, recent positions pertaining to the continuum hypothesis, continuity as a derived or primitive
concept, the continuity or discontinuity of physical space-time.
The concept of the continuum is still in a process of fertile revision, and it is our
hope that this conference will contribute to shed light on its role in mathematics and
philosophy, and also in the special— natural and human— sciences.
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Invited Speakers and Abstracts
Below is a list of the invited speakers accompanied by abstracts.
Richard Arthur ”A Complete Denial of the Continuous”? Leibniz’s Philosophy of
the Continuum
Noting the status of the Law of Continuity as one of Leibniz’s most cherished
axioms, Bertrand Russell charged that his philosophy nevertheless amounted to "a
complete denial of the continuous". Starting from a similar accusation of inconsistency made by Georg Cantor about Leibniz’s philosophy of the actual in…nite, I argue
that neither doctrine is inconsistent when the subtleties of Leibniz’s syncategorematic
interpretation are properly taken into account. Leibniz rejects the existence of in…nite
wholes: an in…nite aggregate of actual things forms only a …ctitious whole. Analogously, in…nitesimals are only …ctitious parts, this time of ideal wholes. That is, just
as an actual in…nity of terms can be understood syncategorematically as more terms
than can be assigned a number, without there being any in…nite numbers, so too the
in…nitely small can be given a syncategorematic interpretation by means of the Law
of Continuity, without there existing any actual in…nitesimals. By examining Leibniz’s justi…cation of in…nitesimals in his calculus, I argue that the syncategorematic
interpretation is also applicable to series of changes, and thus exonerates Leibniz from
Russell’s criticism: on this interpretation all natural change approximates arbitrarily
closely to a truly continuous one, and can therefore be said to be continuous, without
there being any actually existing continuous entities.
Pierre Aubenque
John Bell DISSENTING VOICES — Divergent Conceptions of the Continuum in
19th and Early 20th Century Mathematics and Philosophy
The latter half of the nineteenth century saw the emergence of the arithmetical
conception of real number in which the continuous was reduced to an assemblage of
separate discrete points. Underpinned by the development of set theory, this reduction
has become the reigning orthodoxy among mathematicians. Yet the doctrine that
the continuous is fully explicable in terms of the discrete has never lacked opponents.
I will discuss the views of six …gures of the late 19th and early 20th centuries-du
Bois-Reymond, Veronese, Brentano, Peirce, Weyl and Brouwer-who stood out as
champions of the irreducibility of the continuum concept to discreteness.
The Continuum in Synthetic Di¤ erential Geometry
Recent decades has seen the emergence of a new approach to the continuum, based
on category theory, known as smooth in…nitesimal analysis, or synthetic di¤erential
geometry. Here the continuum is not reduced to discreteness but instead ”coheres”
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in the manner prescribed by intuition. In my talk I will describe the basic properties
of the continuum in this framework and show how it also supports an rigorous theory
of in…nitesimal quantities.

Philip Ehrlich The Absolute Arithmetic Continuum and the Uni…cation of all Numbers Great and Small
In his monograph On Numbers and Games [1976], J. H. Conway introduced a
real-closed …eld containing the reals
p and the ordinals as well as a great many other
numbers including !, !=2, 1=!, ! and !
to name only a few. Indeed, this
particular real-closed …eld, which Conway calls No, is so remarkably inclusive that,
subject to the proviso that numbers— construed here as members of ordered ”number”
…elds— be individually de…nable in terms of sets of von Neumann-Bernays-Gödel set
theory with Global Choice, henceforth NBG, it may be said to contain ”All Numbers
Great and Small.” In this respect, No bears much the same relation to ordered …elds
that the system of real numbers bears to Archimedean ordered …elds.
However, in addition to its distinguished structure as an ordered …eld, No has
a rich hierarchical structure that (implicitly) emerges from the recursive clauses in
terms of which it is de…ned. This algebraico-tree-theoretic structure, or simplicity
hierarchy, as we have called it [1994], depends upon No’s (implicit) structure as
a lexicographically ordered binary tree and arises from the fact that the sums and
products of any two members of the tree are the simplest possible elements of the tree
consistent with No’s structure as an ordered group and an ordered …eld, respectively,
it being understood that x is simpler than y just in case x is a predecessor of y in the
tree.
In a number of earlier works [Ehrlich 1987; 1989; 1992], we suggested that whereas
the real number system should merely be regarded as constituting an Archimedean
arithmetic continuum, the system of surreal numbers may be regarded as a sort of
absolute arithmetic continuum (modulo NBG). In this paper, we will outline some
of the properties of the system of surreal numbers that emerged in [Ehrlich 1988;
1992; 1994; 2001] which lend credence to this thesis, and draw attention to some
important respects in which the theory of surreal numbers may be regarded as vast
generalization of Cantor’s theory of ordinals, a generalization which also provides a
natural setting for Abraham Robinson’s [1961] in…nitesimal approach to analysis as
well as the profound and largely overlooked non-Cantorian theories of the in…nite (and
in…nitesimal) pioneered by Giuseppe Veronese [1891], Tullio Levi-Civita [1892; 1898],
David Hilbert [1899] and Hans Hahn [1907] in connection with their work on nonArchimedean ordered algebraic and geometric systems and by Paul du Bois-Reymond
[1870–71; 1882], Otto Stolz [1883], G. H. Hardy [1910; 1912] and Felix Hausdor¤ [1909]
in connection with their work on the rate of growth of real functions.
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Adrian Mathias TBA
Horst Osswald Nonstandard Analysis and applications
In my talk I will …rst explain in an informal way the notions "model and standard
model of mathematics" and "languge of a model". The continuum and all subsets
of the continuum are elements of any standard model of mathematics set-up. It
can be shown that for each standard model M there exists a model N , a so called
nonstandard model of M , with the following properties: on the one side N has the
same properties as M in the language of N , on the other side all (internal) sets in
N can be handled as though they were compact. We obtain an extension of the
usual notion of …niteness. There exist hyper…nite sets in N . Hyper…nite sets are
in…nite sets, which are …nite in the language of N . All in…nite entities of the standard
model M can be approximated by hyper…nite entities within the new model N . The
approximation is optimal in the sense that the di¤erence between the standard entity
and its approximation is smaller than any positive real number.
Some informations about the shape of the real numbers and their subsets in a
nonstandard model will be given. The extension of …niteness leads to interesting
applications in Measure- and Probability Theory.

Jean Petitot TBA
Carl Posy Kant on the Continuum
Some of Kant’s views about what he calls "continuous magnitudes" -his rejection
of points, his metaphor of "‡owing" - re‡ect historically prominent theories about the
continuum. Some - most notably his insistence that the mathematics of continuity
must be based on intuition -seem to stem primarily from systematic positions within
his own philosophy. Each of these views has been in‡uential either as a forerunner or
as a foil in subsequent treatments of the continuum. I will try to show how in Kant
these views of the continuum …t together, and I will attempt to shed some modern
light on some of his underlying assumptions.
In particular, I hope to do three things: 1) Set out the historical roots of Kant’s
views about continua and his sources in the mathematics and philosophy of his time.
2) Show how he adapts these roots and sources to the special needs of his ”Critical
Philosophy.” 3) To the extent that time permits I hope also to extract a number of
”Kantian” principles that are re‡ected in later treatments of the continuum.

Frederik Stjernfelt Continuity in Peirce
Continuity played a crucial - not to say the central - role in Peirce’s mature philosophy in the years around 1900. Continuity played a double role in Peirce - on the
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mathematical side, he followed the development in Cantor’s set theory very closely,
and he even claimed to have made central discoveries before Dedekind or Cantor.
On the metaphysical side, however, continuity played an even more prominent role.
Peirce saw continuity as a key concept in semiotics (granting his version of scholastic
realism), phenomenology (founding his categories of 1st and 3rdness, respectively),
and cosmology (forming the basis for his ”synechist”account of an all-embracing evolution). This paper outlines these di¤erent aspects of the concept of the continuum
in Peirce: the metaphysical prominence of continuity in Peirce is probably the reason why he assumes, in set theory, the continuum to be a primitive notion which may
never be exhausted by any cardinal construction whatsoever.

Hugh Woodin Recent developments on Cantor’s Continuum Hypothesis
Cantor’s Continuum Hypothesis, posed in the late 1800s and later selected by
Hilbert for the …rst problem on his now famous list of questions, is formally unsolvable
given the axioms for Set Theory. But this perhaps is only the beginning of the story.
I shall …rst review Second Order Number Theory where the classical questions
of the early 1900s were also later shown to be unsolvable, just as the Continuum
Hypothesis was. However these questions of Second Order Number Theory have now
been solved through the discovery of new axioms (of in…nity).
Could this methodology work to settle the Continuum Hypothesis? The analysis
of this question leads to Omega-logic, which is the natural logic given by Cohen’s
method of forcing, and to the Omega Conjecture which simply is the conjecture that
the completeness theorem holds for Omega-logic.
The Omega Conjecture if true shows that the position that the Continuum Hypothesis has no answer, based on the details of the proof that it is unsolvable, is
merely a form of formalism. Investigating further, again if the Conjecture is true,
then there is a metamathematical argument that the Continuum Hypothesis is false.
The argument is in two steps. First, there is an axiom which axiomatizes (in Omegalogic) the theory of the structure of all sets of countable ordinals. Second, any such
axiom must imply that the Continuum Hypothesis is false.
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Time Tables

Thursday, November 25

8:30 –9:30
9:30 –10:30
10:30 –11:00
11:00 –11:30
11:30 –12:30
12:30 –13:00
13:00 –14:00
14:00 –15:00
15:00 –15:30
15:30 –16:00
16:00 –17:00
17:00 –17:30

Registration and Opening
John Bell
Discussion
Break
Pierre Aubenque
Discussion
Lunch
Richard Arthur
Discussion
Break
Jean Petitot
Discussion

Friday, November 26

9:00 –10:00
10:00 –10:30
10:30 –11:00
11:00 –12:00
12:00 –12:30
12:30 –13:30
13:30 –14:30
14:30 –15:00
15:00 –15:30
15:30 –16:30
16:30 –17:00

Carl Posy
Discussion
Break
Philip Ehrlich
Discussion
Lunch
Frederik Stjernfelt
Discussion
Break
Horst Osswald
Discussion
Conference dinner, see page 86

Saturday, November 27

9:30 –10:30
10:30 –11:00
11:00 –11:30
11:30 –12:30
12:30 –13:00
13:00 –14:00
14:00 –15:00
15:00 –15:30

Hugh Woodin
Discussion
Break
Adrian Mathias
Discussion
Lunch
John Bell
Discussion
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Location and Transportation
All presentations will take place at
The Carlsberg Academy
Gamle Carlsberg Vej 15, DK2500 Valby, in Copenhagen. See below for a map of the
conference site location.

The Carlsberg Academy, Copenhagen

About the Carlsberg Academy
One may …nd it di¢ cult to enter the Carlsberg Academy. This is due to the fact
that the Academy is located on the compound of the Carlsberg Brewery, which is a
declared ‘customs free area’. Below is a map of the entrance to be used by conference
participants and speakers.
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The round dot marks the Academy, while the two squares mark the two gates at
which the code ‘B 0 0 52’should be pressed on the intercom in order to call up the
conference-sta¤ who will then let you into the compound. This have to be done
each time one or more participants enter or leave, why it is obviously a good idea
to come on time.
Second, registration and payment for arrangements are due Thursday morning,
January 29. Remember that payment for lunches and the conference dinner only
can be made in cash and that it is a good idea to have the precise amount at hand
so as to save time.
Third, the conference dinner is planned to start at 19:00 Friday evening on Restaurant A Porta.
Fourth, at the Carlsberg Academy everything will be served on Royal Porcelain
kindly provided by the Carlsberg Academy. Because of this it is not allowed to
bring co¤ee cups and plates into the lecture hall.
Finally, softdrinks will be provided for free at the Academy by Carlsberg. It is
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however, strictly forbidden to bring these outside the Academy.

Registration, Conference Fee and Travelling Grants
To register, write Nikolaj Oldager, oldager@ruc.dk. Be sure to list your name and
a¢ liation.
A conference fee of 200 Danish kroner is to be paid upon …nal registration
(Thursday, November 25, 2004). The conference fee covers a conference booklet, tea
and co¤ee during the breaks.
A limited number of travelling grants for PhD-students are available. To apply,
contact Nikolaj Oldager, oldager@ruc.dk. Deadline for application is Friday, November 19.

Conference Dinner and Lunch
Participants may choose to order lunch through the conference organization; payments
for these arrangements are due during …nal conference registration on Thursday, November 25. Each lunch costs 70,00 Dkr and includes a bu¤et and free beverages.
A conference dinner is scheduled for Friday, November 26 at 19:00, Restaurant A
Porta in the center of Copenhagen. The dinner costs 400,00 Dkr and includes a three
course meal and wine. Only a limited number of seats is available.
Participants interested in lunch orders and/or conference dinner participation
should notify Nikolaj Oldager, oldager@ruc.dk, no later than Friday, November 19.
Please state if you are vegetarian. Only cash payments are accepted and no later than
upon …nal conference registration during Thursday, November 25. Undue cancellation
of dinner and/or lunch orders is subject to full charge.

Organization
The conference is organized by
PHIS — The Danish Research School in Philosophy, The History of Ideas and the
History of Science
LOG — The Danish Network for Philosophical Logic and Its Applications
and partially sponsored by the Danish Research Council for the Humanities.
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The Free Newsletter for Philosophical Logic and Its
Applications
NEWS is the freely distributed newsletter associated with LOG and has much the
same aims:
To consolidate philosophical logic as an interdisciplinary activity
To report on, and hopefully aid the coordination of, the research activities, conference activities and publications in philosophical logic, its applications and neighboring disciplines
To shape and sharpen the general interest in philosophical logic and communicate
important results and break-throughs in the …eld to a less specialized audience
NEWS is edited by Vincent F. Hendricks, Stig Andur Pedersen and Dov M. Gabbay.
The newsletter is published by LOG and Kluwer Academic Publishers.

Submissions
NEWS publishes contributions in terms of
Extensive expositional papers
Announcements
New initiatives
Reports from meetings, conferences and workshops
Extensive Expositional Papers
NEWS invites authors to submit extensive expositional papers (30-50 pages) on
philosophical logic (including inductive logic, alethic logic, temporal logic, epistemic
logic, deontic logic, conditional logic ... with a special focus on multi-modal logics)
and its relations to notably epistemology, methodology, philosophy of science, philosophy of language, philosophy of mind ... and its applications in computer science,
information theory, cognitive science, mathematics, linguistics, economics and game
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theory ... These lists are not exhaustive. The papers should be expositional in nature rather than detailed technical accounts or analyses. Observe that NEWS only
publishes a limited number of papers a volume.
Annoucements
NEWS publishes annoucements of
upcoming workshops, seminars and conferences
forthcoming publications
Be sure to provide as detailed information as possible including the title of the event,
time and place, contact information, website address and an abstract/description of
the event or publication.
New Initiatives
NEWS attempts to keep track of new initiatives pertinent to philosophical logic and
its applications such as new networks, societies, foundations, bulletin boards, journals
etc. To place an add for a new initiative in the newsletter contact the NEWS editors.
NEWS, volume 7 is scheduled for April 2005. Deadline for submissions is March 1,
2005.

Format
NEWS encourages contributors to format their submissions according to the following guidelines: Contributors are asked to state their name, a¢ liation and contact
information on a cover sheet together with information on the nature of the contribution. Contributions should preferably be written in TEX, LATEX or LATEX2" but other
word processing packages are accepted provided that the contributions are saved in
rich text format (RTF) with a minimum of formatting (remember to state your system platform). If either TEX, LATEX or LATEX2" is used contributors are instructed to
include all special packages and macros used to generate the document. In addition
to hard-copy printouts of …gures, contributors are requested to supply the electronic
versions of …gures in either Encapsulated PostScript (EPS), TIFF format, GIF format
or JPG format.
References to books should follow the citation format: Glymour, C. (1992). Thinking Things Through. Cambridge, MA: The MIT Press
References to articles should follow the citation format: Lewis, D. (1996). Elusive
Knowledge, The Australasian Journal of Philosophy, 74(1996): 549-67
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References to articles in conference proceedings should follow the citation format:
Halpern, J.Y. and Vardi, M. Y. (1988). The Complexity of Reasoning about
Knowledge and Time, in Proc. 20th ACM Symp. on Theory of Computing: 53-65
Submissions should be sent to the NEWS editors either electronically or by regular mail to the address stated on the inner sleeve of this newsletter. The contribution
should be accompanied with a cover letter stating full address for correspondence,
including telephone and fax number and e-mail address. Proofs will be sent to the
corresponding contributor electronically in PS or PDF format. The corresponding
contributor is kindly requested to return one corrected hard-copy of the manuscript
inside 2 weeks of receipt. Deadline for submissions for NEWS volume 7 is March 1,
2005.

Free Subscription
Subscription to NEWS is free. Please write the editors to obtain your free subscription to the newsletter. Be sure to include the following information:
Name
Position
A¢ liation
Mailing address
Email
A short description of your interest in philosophical logic
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