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Abstract—In this paper, we show that by using extensions
of the Well-Founded Semantics (WFS) which were defined in
terms of rewriting systems, one can characterize ideal sets. We
also show that these extensions of the well-founded semantics
define argumentation semantics with similar behaviour to
the ideal argumentation semantics. On the other hand, we
introduce a new logic programming semantics which is able to
characterize the ideal sets of an argumentation framework.

Keywords-Abstract Argumentation Semantics, Logic Pro-
gramming Semantics, Non-monotonic Reasoning.

I. INTRODUCTION

Although several approaches have been proposed for
argument theory, Dung’s approach presented in [8], is a
unifying framework which has played an influential role
on argumentation research and Artificial Intelligence (Al).
Dung’s approach is regarded as an abstract model where
the main concern is to find the set of arguments which are
considered as acceptable. The strategy for inferring the set
of acceptable arguments is based on abstract argumentation
semantics.

The kernel of Dung’s framework is supported by four
abstract argumentation semantics: stable semantics, pre-
ferred semantics, grounded semantics, and complete seman-
tics. Even thought each of these argumentation semantics
represents different patterns of selection of arguments, all
of them are based on the basic concept of admissible
sets. Informally speaking, an admissible set represents a
coherent and defendable point of view in a conflict between
arguments. The stable, preferred and complete semantics
represent a credulous reasoning approach. This means that
for a given problem these semantics identify a set of possible
solutions. Unlike the stable, preferred and complete seman-
tics, the grounded semantics represents a sceptical reason-
ing approach. One of the main features of the grounded
semantics is that it is polynomial time computable. This
fact has encouraged to use the grounded semantics in real
argumentation-based systems [4], [12]. However, a common
problem of the grounded semantics is that it is easy to
identify a set of argumentation frameworks in which the
grounded semantics is empty. Due to this weakness of the
grounded semantics, Dung et al. [9] have introduced an
extension of the grounded semantics which is called ideal
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semantics. Due to the sceptical reasoning properties which
satisfy the ideal semantics [1], the ideal semantics has been
explored from different points of view [1], [9], [10]. Like
the stable, preferred, grounded, complete semantics, the ideal
semantics is based on the concept of admissible set.

Since Dung’s approach was introduced in [8], it was
viewed as a special form of logic programming with nega-
tion as failure. For instance, in [8] it was proved that
the grounded semantics can be characterized by the well-
founded semantics (WFS) [13]. Given that the ideal seman-
tics is an extension of the grounded semantics, one can
expect that the ideal semantics can be studied by extensions
of the well-founded semantics.

One can identify at least two approaches for exploring
argumentation semantics from the logic programming per-
spective. On the one hand, one can find some approaches
which are mainly concerned in the operational objectives
of the argumentation semantics. This means that the main
concern of these approaches is to identify an efficient
implementation of the given argumentation semantics [11],
[16]. These approaches are mainly based on only one logic
programming semantics and different codifications of the
argumentation semantics. On the other hand, one can find
other approaches which characterize different argumentation
semantics by considering a fixed logic programming speci-
fication of an argumentation framework and different logic
programming semantics [3], [8]. The last approach possibly
is the more adequate approach for exploring the common
non-monotonic reasoning properties between argumentation
semantics and logic programming semantics than the former
one. This observation is based on the fact that one can iden-
tify the set of acceptable arguments of a given argumentation
framework by considering only the models of a particular
logic program.

In this paper, we extended the results of [3], [8] in which
the authors consider a fixed logic programming specification
of an argumentation framework and different logic program-
ming semantics for capturing different selection-patterns of
arguments from an argumentation framework. In particular,
we explore some extensions of the well-founded semantics
which are able to characterize ideal sets. Moreover, we
introduce a new logic programming semantics which is able



to characterize the ideal sets of an argumentation framework.
For constructing this new logic programming semantics, the
p-stable semantics is considered [15]. It is worth mentioning
that the p-stable semantics is a logic programming semantics
able to characterize the preferred argumentation semantics
[3].

Since the ideal sets are characterized by logic program-
ming semantics such WFS and WFS™ which are well-
behaved semantics in logic programming [6], the results
presented in this paper suggest that:

o the ideal semantics satisfies some expected non-
monotonic reasoning properties.

o the less restricted scepticism of the ideal semantics is
supported by reasoning inferences such as reasoning by
cases and logic consequence.

The rest of the paper is divided as follows: in order to have
a self contained document all the necessary background is
introduced in §II. In §III, a transformation of an argumenta-
tion framework into a normal logic program is presented. In
81V, the main results of this paper are presented. Finally in
the last section, our conclusions and future work is outlined.

II. BACKGROUND

In this section, we first define the syntax of a valid logic
program, after that some extensions of the Well-Founded
Semantics and the p-stable semantics are introduced. In the
last part of this section, we present some basic concepts of
argumentation theory.

A. Logic programs: Syntax

A signature £ is a finite set of elements that we
call atoms. A literal is an atom, a, or the negation
of an atom not a. Given a set of atoms {a1,...,a,},
we write not {ai,...,a,} to denote the set of literals
{not ai,...,not a,}. A normal clause is of the form:
ap < ai,...,a;,not aii,...,not a,, where a; is an
atom, 0 < 7 < n. When n = 0 the normal clause is an
abbreviation of ag <— T, where T is the ever true atom. A
normal program is a finite set of normal clauses. Sometimes,
we denote a clause C by a «+ B*,-B~, where B* contains
all the positive body literals and 5~ contains all the negative
body literals. We also use body(C) to denote BY,—B~.
When B~ = (), the clause C is called definite clause. A
definite program is a finite set of definite clauses. We denote
by Lp the signature of P, i.e. the set of atoms that occurs
in P. Given a signature £, we write Prog, to denote the set
of all the programs defined over L.

B. P-stable semantics

Logic consequence in classic logic is denoted by F-. Given
a set of proposition symbols S and a theory (a set of well-
formed formulae) T, if I' = S if and only if Vs € S T' I~ s.
When we treat a logic program as a theory, each negative
literal not a is replaced by ~ a such that ~ is regarded

as the classical negation in classic logic. Given a normal
program P, if M C Lp, we write P IF M when: P - M
and M is a classical 2-valued model of P (i.e. atoms in M
are set to true, and atoms not in M are set to false; the set of
atoms is a classical model of P if the induced interpretation
evaluates P to true).

P-stable semantics is defined in terms of a single reduction
which is defined as follows:

Definition 1: [15] Let P be a normal program and M
be a set of literals. We define RED(P,M) = {l <+
Bt, not (B~ NM)|l + B*, not B~ € P}.

Let us consider the set of atoms M; := {a,b} and the
following normal program P;: a < not b, not c.

a < b. b+ a.

We can see that RED(Py, My) is: a < not b.

b+ a.

By considering the reduction RED, the p-stable seman-
tics for normal programs is defined.

Definition 2: [15] Let P be a normal program and M be
a set of atoms. We say that M is a p-stable model of P if
RED(P,M) I M. Pstable(P) denotes the set of p-stable
models of P.

Let us consider again M; and Pj; in order to illustrate
the definition. We want to verify whether M is a p-stable
model of P;. First, we can see that M is a model of Py, i.e.
VY C € Py, M, evaluates C to true. Moreover, we can see
that each atom of M; can be proved from RED(Py, M)
by using classical inference. Then we can conclude that
RED(Py, M) I+ M. Hence, M is a p-stable model of
Py.

a < b.

C. The Well-Founded Semantics and extensions

First of all, we present some definitions w.rt. 3-valued
logic semantics.

A partial interpretation based on a signature L is a
disjoint pair of sets (I1,I5) such that [; UT, C L. A
partial interpretation is total if I; U Is = L. Given two
interpretations I = (I1, 1), J = (Jy, J2), we set I < J
if, by definition, I; C J;, i = 1,2. Clearly <j is a partial
order. When we look at interpretations as sets of literals
then <j corresponds to C. A general semantics SEM is a
function on Prog, which associates with every program a
partial interpretation.

Given a signature £ and two semantics SEM; and SEM,,
we define SEM; <, SEM, if for every program P € Prog .,
SEM; (P) <) SEMz(P).

Definition 3 (SEM): For any logic program P, we de-
fine HEAD(P) = {a| a + B*, =B~ € P} — the
set of all head-atoms of P. We also define SEM(P) =
(ptrue pfalse) where P'¢ = {p| p + T € P} and
Pfalse .= {p| p e Lp\HEAD(P)}.

Now, we define some basic transformation rules for nor-
mal logic programs which will be considered for character-
izing WFS.



Definition 4 (Basic Transformation Rules): [7] A trans-
formation rule is a binary relation on Prog,.. The follow-
ing transformation rules are called basic. Let a program
P < Prog, be given.

RED™ This transformation can be applied to P, if there

is an atom a which does not occur in HEAD(P).
RED™ transforms P to the program where all
occurrences of not a are removed.

RED™ This transformation can be applied to P, if there
isarule a < T € P. RED™ transforms P to the
program where all clauses that contain not a in
their bodies are deleted.

Succ: Suppose that P includes a fact a <— T and a clause
q < body such that a € body. Then we replace the
clause ¢ « body by q < body \ {a}.

FailureSuppose that P contains a clause g <— body such
that a € body and a ¢ HEAD(P). Then we erase
the given clause.

Loop: We say that P» results from P; by Loop, if, by
definition, there is a set A of atoms such that: 1. for
each rule a < body € Py, if a € A, then body N
A#0,2. Py:={a<+ body € Pi|bodyn A =0},
3. P # P,

:If P contains two clauses a < body; and a <
bodys, where body, C bodys, then a <+ bodys is
removed from P

TAUT Suppose P contains a rule C' which has the same

atom in its head and its positive body. Then we

remove this rule.

Suppose P + a for an atom a. Then we add the

rule ¢ — T in P.

Let C'Sp be the rewriting system such that contains the
transformation rules: REDY, RED™, Succ, Failure, and
Loop and CS; = CSo U{SUB, TAUT, LC}.

We denote the uniquely determined normal form of a
program P with respect to the system CS by normes(P).
Every system CS induces a semantics SEM¢s as follows:
SEMcs(P) := SEM(normes(P)). In order to illustrate
the basic transformation rules, let us consider the following
example.

Example 1: Let P be the following normal program:

def(b) < not def(a). def(b) « T.

def(c) « def(a). def(c) < not def(b).
Now, let us apply C'Sy to P. Since def(a) ¢ HEAD(P),
then, we can apply RED™ to P. Thus we get: def(b) < T.
def(c) < not def(b). def(c) <+ def(a).
Notice that we can apply RED™ to the new program, thus
we get: def(b) « T. def(c) « def(a).
Finally, we can apply Failure to the new program, thus we
get: def(b) + T. This last program is the normal form of
P w.rt. C'Sy, because none of the transformation rules from
CSy can be applied.

WEF'S is one of the most acceptable semantics in logic pro-
gramming. It was introduced in [13] and was characterized

SUB

LC:

in terms of rewriting systems in [2]. This characterization is
defined as follows:
Theorem 1: [2] C'Sy is a confluent rewriting system. It
induces a 3-valued semantics that it is the Well-founded
Semantics.
There is an extension of WFS which is called WFST,
this extension of WFS is a logic programming semantics
which like WFS is a well-behaved semantics [6]. WEF ST
was introduced in [5] and characterized in terms of rewriting
systems in [7].
Theorem 2: [7] The W F ST semantics is induced by the
confluent rewriting system C'Sj.
The consideration of rewriting systems which are con-
fluent and terminating defines a general methodology for
characterizing different logic programming semantics. Ob-
serve that the differences between WFS and WFS™ are three
rewriting rules, i.e. SUB, TAUT, LC. Each rewriting rules
defines different levels of inference in a logic programming
semantics.
Now we present two other rewriting rules which help
to define three extensions of WFS with different levels of
inference.
Definition 5: [7]
LLC’:Let a be an atom that occurs negatively in a
program P and also appears in the head of some
rule. Let P; be the program that results from P
by removing not a from every clause of P. Let
Succ* denote the reflexive and transitive closure
of the relation Suce. Suppose that P relates to P
by Succ* and a € P;. In this case, we add a < T
to P.

WK: Let P be a program and suppose the following
condition holds: C; € P, Cy € P, C is of the
form a < [ and Cy is of the form a <+ not .
Then the WK transformation replaces the clauses
C1 and Cs in P by the single clause a <— T.

By considering LLC’" and WK, one can define three
extensions of WFS as follows:

Lemma 1: [7] Let CSy = CSy U {LLC'}, CS3 =
CSyU{WK} and CSy :=CSyU{LLC',WK}.

e CS; is a confluent rewriting system. It induces a 3-

valued semantics that we call W FSELC,

e« CS3 is a confluent rewriting system. It induces a 3-

valued semantics that we call WFSWK,

e CS, is a confluent rewriting system. It induces a 3-

valued semantics that we call W FSWE+LLC"

D. Argumentation theory

Now, we define some basic concepts of Dung’s argumen-
tation approach. The first one is an argumentation frame-
work. An argumentation framework captures the relation-
ships between arguments.

Definition 6: [8] An argumentation framework is a pair
AF := (AR, attacks), where AR is a finite set of arguments,



and attacks is a binary relation on AR, i.e. attacks C AR X
AR.

a—> b —> ¢

Figure 1. A single argumentation framework

An argumentation framework can be regarded
as a directed graph. For instance, if AF :=
({a,b,c},{(a,b),(b,c)}), then AF is represented as
in Figure 1. We say that a attacks b (or b is attacked by
a) if attacks(a,b) holds. Similarly, we say that a set S of
arguments attacks b (or b is attacked by 5) if b is attacked
by an argument in S.
Definition 7: [8]
o A set S of arguments is said to be conflict-free if there
are no arguments a, b in S such that a attacks b.

o An argument ¢ € AR is acceptable with respect to a
set S of arguments if and only if for each argument
b€ AR: If b attacks a then b is attacked by S.

o A conflict-free set of arguments S is admissible if and
only if each argument in S is acceptable w.r.z. S.

Definition 8: Let AF := (AR, attacks) and S C AR. A
set of argument S is:

« preferred if and only if S is a maximal (w.rt. inclusion)
admissible set of AF [8].

o ideal if and only if S is admissible and it is contained
in every preferred set of AF' [9].

III. MAPPING FROM ARGUMENTATION FRAMEWORKS TO
NORMAL PROGRAMS

In order to see an argumentation framework as a normal
program, a mapping from an argumentation framework into
a normal logic program is presented. This mapping was
introduced in [14]. In this mapping, the predicate def(x),
where the intended meaning of def(z) is “x is a defeated
argument”, is used.

Definition 9: Let AF := (AR, attacks) be an
argumentation framework and ¢ € AR. We define the
transformation function ¥(a) as follows:

U(a) = Ub:(b,a)@tmcks{def(a) «— not def(b)}U
Ub:(b,a)Eattacks{def(a) — /\c:(c,b)Eattack:s def(c)}

The direct generalization of the transformation function
¥ to an argumentation framework is defined as follows:.

Definition 10: Let AF = (AR, Attacks) be an ar-
gumentation framework. We define its associated normal
program as follows: W 4p := J,cap{¥1(a)}.

As illustration of this transformation, the normal program
P of Example 1 is the associated normal program of the
argumentation framework of Figure 1.

Before moving on, we want to observe that by considering
VU 4, the well-founded semantics and the Pstable semantic,
one can characterize the grounded and the preferred seman-
tics respectively [3].

IV. APPROACHING IDEAL SETS

In this section, the main results of this paper are presented.
In particular, a set of characterizations of ideal sets in terms
of logic programming semantics are presented. Moreover
the concept of ideal model for normal logic programs is
defined. As an application of the ideal models, we show
that ideal models are able to characterize the ideal set of an
argumentation framework.

We start presenting a set of characterizations of the ideal
sets which are based on WFS and its extensions (presented
in Section II-C). For this setting, the following notation
is introduced. Given an argumentation framework AF' :=
(AR, attacks) and S C AR, f(S) = {def(a)|a € S}.

Lemma 2: Let AF := (AR, attacks) be an argumenta-
tion framework and S, D C AR.

1) if WFS(U4r) = (f(D), f(S)), then S is an ideal
set, denoted by IV FS(AF).

2) if WESHEC (Wap) = (£(D), f(S)), then S is an
ideal set, denoted by IWFS""" (AF).

3) if WESWE (U p) = (f(D), f(S)). then S is an
ideal set, denoted by I FS" " (AF).

4) it WESWEHLLC (U4 ) = (f(D), f(S)), then S is
an ideal set, denoted by JWFS™ "¢ (AF).

5) it WEST (VU ar) = (f(D), f(9)), then S is an ideal
set, denoted by IWFST (AF).

Proof: (sketch) (1) follows by Theorem 7 from [3]
which proves that WFS and ¥ 4 characterize the grounded
extensions and the fact that the grounded extension is an
ideal set. The reminder points follows by (1) and the
following four observations:

1) The 2-valued models of W 4 characterize the admis-
sible sets of AF.

2) If SEM(Par) = (f(D), f(S)) such that SEM is ei-
ther WFS, WEFSLEC WESWE W pSWK+LLC!
or WFS*, then Lp,,. \ f(S) is a 2-valued model of
WU, r and S is an admissible se of AF'.

3) The p-stable models of W4 characterizes the pre-
ferred extensions of AF.

4) The positive atoms of WFS, WFSLLC WESWE,
WEFSWEHLLC" and WFS* belongs to every p-
stable model.

|

Observe that this lemma suggests that the less restricted
scepticism of the ideal semantics is supported by reasoning
inferences such as reasoning by cases (i.e. WK) and local
logic consequence (i.e. LLC). Let us remember that the
transformation rule W.S captures the idea of a reasoning



by cases and the transformation rule LLC' captures the idea
of a reasoning based on Local Logic Consequence.

In order to illustrate these characterizations of ideal sets,
let us consider the following examples.

Example 2: Let AF := (AR, attacks) be an argumenta-
tion framework, in which AR := {a,b,c} and attacks :=
{(a,a), (a,b), (b,c),(c,b)} (see Figure 2). Hence, ¥ 4 is:

def(a) < not def(a). def(a) < def(a).
def(b) < not def( ). def(b) < not def(c).
def(b) + def(a) def(b) + def(c).
def(c) «+ not def( ). def(c) + def(c),def(a).
A
d \_/c

Figure 2. An argumentation framework with two-length cycle and a self-
defeated argument.

We can see that the argumentation framework AF has a
preferred extension which is {c} and the grounded extension
is empty. It is obvious that this argumentation framework has
two ideal sets: {} and {c}. Now let us see which idea sets
are inferred by the argumentation semantics introduced in
Lemma 2.

Semantics 3-logic programming model Ideal Set
WES(Yar) (8EE)) {3
WFSMEC (W yp) ({def(a), def(b)}, {def(c)}) {c}
WEFSWE(WAF) ({def(a),def(b)}, {def(c)}) {c}
WESWEAELS (Wap) | ({def(a), def(b)}, {def(c)}) {c}
WEST(Yar) ({def(a),def(b)}, {def(c)}) {c}

Even though in Example 2 all the argumentation seman-
tics introduced in Lemma 2 were able to infer the same ideal
set, one can identify different levels of inference with respect
to each of those argumentation semantics. Let us consider
the following example.

Example 3: Let AF' := (AR, attacks) be an argumenta-
tion framework, in which AR := {a, b, ¢, d} and attacks :=
{(G,, b)? <b7 a)a (a7 C)a (b7 C)7 (C7 d>7 (dv C)} (see Figure 3).

9e

A

Figure 3.
({a, b, ¢, d}, {(a,b), (b,

Graphic  representation  of AF

a), (a,¢), (b,¢), (¢,d), (d, c)}).

One can see that the argumentation framework AF has
two preferred extensions: {a,d} and {b,d}. On the other
hand, we can also see that AF has two ideal sets: {} and
{d}. In the following table, we can see the different ideal sets
inferred by the well-founded semantics and its extensions.

Semantics 3-logic programming model | Ideal Set
WES(YAF) (451 {
WFSMLC (W) LAY {
WESVE (U aF) ({def(0),{}) {
WESWETLLCT( 4 p) ({def(e)}. {3) 0
WEST(Var) {def(0)}, {def(d)}) {d}

As we can see, WFS™ is the only logic programming
semantics which is able of inferring a non-empty ideal set.

In the following lemma, we define an order between the
different ideal sets which were characterized in Lemma 2.

Lemma 3: Let AF := (AR, attacks) be an argumenta-
tion framework. The following conditions hold:

o IWES(AR) C [WES™T(AR), IWFS(AF) C
IWFS AF)
. IWFSLLC (AF) g IWFSWKJrLLc’ (AF)’

o IWESYIHEC A py ¢ WEST(AF)

Proof: (sketch) The lemma follows by the fact that
these order relations are satisfied by WFS, WEFSLLC
WESWE WESWKHLLC and WFSH. ]

Observe that the maximal ideal set that we have charac-
terized in Lemma 2 is gotten by W FST.

Following the scepticism of the idea semantics from
argumentation theory, we introduce the concept of idea
model of a logic normal program. The construction of ideal
models will be based on the p-stable semantics.

Definition 11: Let P be a normal logic program and M C
Lp. M is an ideal model of P if and only if M is a model
of P and VM’ € Pstable(P), M’ C M.

In order to illustrate this definition, let us consider the
following example.

Example 4: Let P be the following normal logic pro-
gram:

def(a) < not def(b). def(a) < def(a).

def(b) « not def(a). def(b) < def(b).

It is easy to see that P has three 2-valued models: S; =
{def(a)}, Sz = {def(b)} and S3 = {def(a),def(b)}.
From these models, one can see that only S; and So are
p-stable models. Observe that, both S; and Ss are subsets
of S3. This means that S3 is an ideal model.

An basic property of ideal models w.r.t. ¥ 4p is that it
always has at least an ideal model.

Lemma 4: Let AF := (AR, attacks) be an argumenta-
tion framework. ¥ 4 has always an ideal model which is
‘C‘I’AF‘

Proof: (sketch) Since every p-stable model M is a
subset of Ly ,,., the lemma follows by the fact that Ly ,,.
always is a model of U 4p. [ |

An important property of the ideal models is that they are
able to characterize ideal sets via the transformation function
v,

Theorem 3: Let AF := (AR, attacks) be an argumenta-
tion framework. .S is an ideal model of ¥4 if and only if
AR\ {a|def(a) € S} is an ideal set.



Proof: (sketch) The theorem follows by the following
observations:
e The 2-valued models of W 45 characterize the admis-
sible sets of AF;
o The p-stable models of W 4 characterizes the preferred
extensions of AF;
o Every ideal model contains every p-stable model of
Yap.
|
Let us illustrate this theorem with the following example.
Example 5: Let AF := (AR, attacks) be an argu-
mentation framework, where AR := {a,b} and attacks :=
{(a,b), (b,a)} (see Figure 4). Uap corresponds to the
program P of Example 4. We know that ¥ 4 has only
one ideal model which is: {def(a),def(b)}. Hence, AF
has only one ideal set which is: {}.

< | >
b
Figure 4. Graphic representation of AF := ({a, b}, {(a,b), (b,a)}).

V. CONCLUSIONS AND FUTURE WORK

We showed that different extensions of the well-founded
semantics can characterize different ideal sets (see Lemma
2). From all the ideal sets which were characterized in
Lemma 2, /W FS " is the maximal (w.r.t. set inclusion) ideal
set which was characterized (see Lemma 3). We conjecture
that I"'FS" characterizes the maximal ideal set of an argu-
mentation framework. Observe that if I"WF5" characterizes
the maximal ideal set of an argumentation framework, then
our approach characterizes the semi-lattice of ideal sets of
an argumentation framework. Part of our future work will
be to prove these conjectures.

In order to capture the idea of ideal sets in logic program-
ming, we have introduced the concept of ideal model. The
construction of ideal models is based on p-stable models.
We showed that ideal models define an interesting set of
models which characterize the ideal sets of an argumentation
framework in a direct way.

ACKNOWLEDGMENT
This work has been partially supported by the CONACyT
[CB-2008-01 No.101581].
REFERENCES

[1] P. Baroni and M. Giacomin. Skepticism relations for com-
paring argumentation semantics. Int. J. Approx. Reasoning,
50(6):854-866, 2009.

[2] S. Brass, U. Zukowski, and B. Freitag. Transformation-
based bottom-up computation of the well-founded model. In
NMELP, pages 171-201, 1996.

(3]

(4]

(51

[6]

(71

(8]

91

[10]

[11]

[12]

[13]

(14]

[15]

[16]

J. L. Carballido, J. C. Nieves, and M. Osorio. Inferring
Preferred Extensions by Pstable Semantics. Iberoameri-
can Journal of Artificial Intelligence (Inteligencia Artificial)
ISSN: 1137-3601, (doi: 10.4114/ia.v13i41.1029), 13(41):38—
53, 2009.

C. L. Chesifievar, A. G. Maguitman, and R. P. Loui. Logical
models of argument. ACM Comput. Surv., 32(4):337-383,
2000.

J. Dix. A classification theory of semantics of normal logic
programs: 1. strong properties. Fundam. Inform., 22(3):227-
255, 1995.

J. Dix. A classification theory of semantics of normal logic
programs: II. weak properties. Fundam. Inform., 22(3):257-
288, 1995.

J. Dix, M. Osorio, and C. Zepeda. A general theory of
confluent rewriting systems for logic programming and its
applications. Ann. Pure Appl. Logic, 108(1-3):153—188, 2001.

P. M. Dung. On the acceptability of arguments and its funda-
mental role in nonmonotonic reasoning, logic programming
and n-person games. Artificial Intelligence, 77(2):321-358,
1995.

P. M. Dung, P. Mancarella, and F. Toni. Computing ideal
sceptical argumentation. Artificial Intelligence, 171(issues 10-
15):642-674, 2007.

P. E. Dunne. The computational complexity of ideal seman-
tics. Artif. Intell., 173(18):1559-1591, 2009.

U. Egly, S. A. Gaggl, and S. Woltran. Aspartix: Implementing
argumentation frameworks using answer-set programmin. In
M. G. de la Banda and E. Pontelli, editors, International
Conference of Logic Programming (ICLP), volume 5366 of
Lecture Notes of Computer Science, pages 734—738. Springer,
2008.

A.J. Garcia and G. R. Simari. Defeasible logic programming:
An argumentative approach. Theory and Practice of Logic
Programming, 4(1-2):95-138, 2004.

A. V. Gelder, K. A. Ross, and J. S. Schlipf. The well-founded
semantics for general logic programs. Journal of the ACM,
38(3):620-650, 1991.

J. C. Nieves, M. Osorio, and U. Cortés. Preferred Extensions
as Stable Models. Theory and Practice of Logic Program-
ming, 8(4):527-543, July 2008.

M. Osorio, J. A. Navarro, J. R. Arrazola, and V. Borja. Logics
with Common Weak Completions. Journal of Logic and
Computation, 16(6):867-890, 2006.

T. Wakaki and K. Nitta. Computing Argumentatoin Semantics
in Answer Set Progamming. In JSAI’2008, volume 5447 of
Lecture Notes in Computer Science, pages 254-269, 20009.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


