
Generalizing Abstract Argumentation
with Nested Attacks

Christian Straßer

January 20, 2009

Abstract

In this paper Dung’s abstract argumentation framework (cp. [23]) is being gen-
eralized by introducingnested attacks. Attacks are allowed not only on single
arguments (e.g.a → b), but on the attacks themselves as well (a → (b → c)). Key
terms of Dung’s account of abstract argumentation are adjusted for nested argu-
mentation frameworks (henceforth NAF) in a way which preserves theiroriginal
meaning. In addition, the proof theory based on adaptive logics for abstract argu-
mentation introduced in [32] for NAFs is being extended and adjusted for nested
attacks.

1 Introduction

In this paper an enhancement of the argumentation framework(AF) introduced by
Dung in [23] is proposed, which allows, beside the standard attacks between single
arguments, for arguments attacking attacks as well. Such anested attackcan be repre-
sented as:c → (a → b) or d → (c → (a → b)) where ’→’ represents the attack relation
and lower case letters represent arguments. The idea underlying this enhancement lays
in the nature of argumentation and its dynamics. Arguments and attack relations consti-
tuting an AF are usually open structures, which can be extended by new arguments, i.e.
counterarguments. Sometimes a new counterargument might not be directed towards
another argument but towards the attack relation itself. Take for instance the following
argumentative situation:
A1: “Cleopatra had grandchildren, so she must have had a son or adaughter.”
A2: “But you got that information from a historical novel, so it’s not very reliable.”
Aa

3 : “The author of the historical novel used a historical study.”
So far nothing exceptional happened. The situation can be easily modelled by a stan-
dard AF:Aa

3 → A2 → A1. But let us alter the third argument:
A3: “A historical study shows that there really was a person called Cleopatra who lived
at the given time in Egypt and had a son.”
ArgumentA3 states something different thanAa

3 since it says nothing about the his-
torical novel and its sources. Furthermore, a person stating A3 could actually agree
with A2. Therefore,A3 can be seen as attacking the attack fromA2 toA1, rather than

1



attackingA2 itself. As a result, if we take into account an AF consisting only ofA1,A2

andA3, we will have all three arguments belonging to an admissibleextension, which
corresponds to our intuition about the dynamics of natural argumentation. Moreover,
there can be a nested attack attacking another nested attack. Let us extend our example
with the following two arguments:
Aa

4 : “But your study is based on unreliable data.”
Ab

4: “Another study shows that Cleopatra didn’t have any children.”
There is an obvious difference between these two arguments:whileAb

4 clearly attacks
A3,Aa

4 attacks the attack relation fromA3 to (A2 → A1). The argumentative situation
consisting of all of the arguments mentioned in the example can be illustrated by the
diagram below.
Nested attacks can thus be used in modeling situations in which
arguments are brought into question because of the reliability
of the evidence on which they are based. However, this is not
the only context of their application. Consider the following
argumentative situation:

A2
// A1

Aa
4

oo

Aa
3

OO

A3

OO

Ab
4

oo

A: “According to a study I’ve read, Cleopatra had a son.”
B: “But my resources state that she had a daughter.”
C: “You both could be right since I’ve read that Cleopatra had more than one child.”
By attacking the mutual attack betweenA andB, argumentC refutes the opposition
implicitly supposed in these attacks. The fact thatB begins with “But...” indicates that
the person stating this argument assumes that bothA andB are meant in conjunction
with the claim that Cleopatra had only one child. However, a person statingC has
no reason to reject information given inA andB. Moreover, the set consisting of all
three arguments is more informative thanC alone. So the person statingC removes
the unneeded conflict between the two arguments. Such situations often occur in vari-
ous contexts of communication, for example, in classroom discussions where a teacher
shows that arguments given by two students, who have used them to oppose each other,
are actually not conflicting. Natural argumentation often consists of arguments which
are used without sufficient understanding of the backgroundknowledge, opponent’s
arguments or the logical structure underlying the discussion. Nested attacks allow for a
representation of arguments which are used to counter such fallacies.1 In view of these
examples, we can conclude that Dung’s AF cannot be used for appropriate modeling of
this kind of attacks. Introducing a nested attack relation,on the other hand, preserves
the dynamics of argumentation, while the representation ofthe standard attack relation
between single arguments (a → b) remains unchanged. This paper presents a frame-

1In a Wittgensteinian way one could consider argumentations as language games. To state an argument
“But, A” is to make a move (in the language game), which has a specific intention or purpose. One of
the most important purposes in the context of argumentation is to attack other arguments (often indicated
by the use of introductory words such as “But . . . ”, “However .. . ”, etc.), to support them or defend them
from other counterarguments. A later move by another participant in the game might make the goal of
argumentA (at least temporarily) unrealizable either by opposing the argument itself, or by showing that
the attack intended byA lacks substance. Still, this doesn’t necessarily makeA useless in the further run
of the dialogical context. It can for instance be used to reach a different goal, to support or strengthen other
arguments, etc. The situation can be compared to a game of chess:not every constellation of figures leading
to a “Check!” leads to the winning, but even if the opponent manages to defend herself, the position of the
figure threatening the king can still be very useful in the further run of the game.
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work for abstract argumentation allowing for such attacks.
The framework that is going to be presented is supposed to fulfil the following require-
ments:

1. Terminology:It is a goal to remain as close as possible to the terminology intro-
duced by Dung in his [23], i.e. no unnecessary new terms should be introduced.

2. Abstractness:The abstract character of Dung’s AF should be preserved as far as
possible.

3. Extension Types:The new framework should be able to represent all the standard
extension types introduced by Dung in his [23]. The definitions of the extension
types should be preserved as far as possible.

4. Generality:The newly introduced mechanisms should be as general as possible,
e.g. nested attacks should be recursively closed.

5. Logic: At least one of the existing proof theories for AFs should straightfor-
wardly be extensible to nested attacks as modelled in this paper.

2 Nested Attacks

Due to the lack of space we skip an introduction to Dung’s argumentation framework
([23]) and immediately introduce the notions for our generalized version.

Definition 1. A finite argument system with nested attacks (NAF)2 is a pair(Aat,→)
where:

(i) Aat is a finite set ofatomic arguments, which are represented by lettersa, b, c,
etc;

(ii) →⊆ ⋃i∈NAi is the finiteattack relationwhere

A1 = Aat
×Aat

A2 = Aat
×A1

⋮

An = Aat
×An−1

The notion ofargumentis recursively defined in the following way:
1. Every atomic argument is an argument;
2. Every formulaa→ φ is an argument, wherea is an atomic argument andφ is an

argument.
A is the set of all arguments. The expressiona→ φ (wherea is an atomic argument and
φ an argument) is pronounced e.g. as “α attacksφ”. By definition→ can be considered
as a subset ofAat

×A. Also note thatAat
×A = A/Aat.

2The notion of NAFs used in this paper should not be confused with the one used by Modgil in [26]. For
a discussion cp.5.
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It is easy to see that the following definitions keep the original intuition behind
Dung’s notions. Furthermore, argument systems with nestedattacks are classical ar-
gument systems in cases without nested occurrences of the attack symbol (i.e.→⊆
Aat

×Aat).

Definition 2. Given a nested argument systemA = ⟨Aat,→⟩ we define the following
notions.

(i) a→ ϕ is asuccessful attackw.r.t.S ⊆ Aat iff
(a) there is nob ∈ Aat such that eitherb→ a or b→ (a→ ϕ) or
(b) if there is ab ∈ Aat such thatb → a (resp.b → (a → ϕ)), then there is a

successful attackc → (b → a) (resp.c → (b → (a → ϕ))) or c → b w.r.t. S
wherec ∈ S.

(ii) A set of atomic argumentsS ⊆ Aat is conflict-freeiff for every couple of atomic
argumentsa, b ∈ S we have

(a) a does not attackb or
(b) if a → b then there is ac ∈ S such thatc → (a → b) is a successful attack

w.r.t.S.
(iii) A conflict-free setS ⊆ Aat is admissibleiff for all x → a wherea ∈ S and

x ∈ Aat/S there is a successful attackb→ x or b→ (x→ a) w.r.t.S whereb ∈ S.
(iv) S ⊆ Aat (successfully w.r.t.S) defendsan argumentϕ iff for every attacker

b ∈ Aat on ϕ there is ac ∈ S which (successfully w.r.t.S) attacksb or which
(successfully w.r.t.S) attacksb→ ϕ.

(v) A set of argumentsS ⊆ Aat is apreferred extensioniff it is a maximal (w.r.t.⊆)
admissible set.

(vi) An admissible set of argumentsS ⊆ Aat is a stable extensioniff every atomic
argument inAat/S is successfully attacked by arguments inS w.r.t.S.

(vii) An admissible set of argumentsS ⊆ A is a semi-stable extensioniff S ∪ S+

is maximal (w.r.t.⊆), whereS+ is the set of all arguments inAat/S which are
successfully attacked by arguments inS w.r.t.S.

(viii) An admissible set of argumentsS ⊆ Aat is acomplete extensioniff F (S) = S,
whereF (S) =df {c ∈ Aat ∣ S successfully defendsc}.

(ix) An admissible set of argumentsS ⊆ Aat is thegrounded extensioniff it is the
minimal (w.r.t.⊆) complete extension.

(x) A set of argumentsS ⊆ Aat is credulously (sceptically) acceptedin A according
to preferred [admissible, (semi)-stable, complete or grounded] semantics iff it is
contained in at least one (every) preferred [admissible, (semi)-stable, complete or
grounded] extension ofA.

Example1.
We demonstrate the concepts from Definition2 with the
attack-diagram to the right. Admissible extensions are:∅,
{a}, {c}, {d}, {a, c}, {a, d}, {c, d}, {a, d, c}, the preferred
one is {a, d, c}, the stable (and semi-stable) extension is
{a, d, c}, the complete and grounded one is{a, d, c}.

a // b

d //

c

OO

Note that the set{a, b, c} is not conflict-free. Argumentc does not successfully attack
a → b w.r.t. {a, b, c}, asd attacksc → (a → b) in such a way that Def.2 (ii)(b) is not
fulfilled.
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The example shows that the concept “conflict-free” used in order to define admissi-
bility for NAFs is more general than “conflict-free” as defined by Dung in [23]. In case
of the latter one, it was sufficient to check for a setS if it contains two argumentsa, b
such thata → b in order to determine if it is conflict-free. Sets sufficing this criterion
are also considered conflict-free according to the new notion. Still, the generalized
version of conflict-freeness is more tolerant concerning attacks: e.g. the set{a, b, c} is
conflict-free as the attack ofa on b is resolved byc → (a → b). Take for instance the
argumentative situation concerning Cleopatra’s childrenfrom the Introduction. If we
accept argumentC, then we propose the consistency ofA andB. AsC does neither
attackA norB, it is intuitive that{A,B,C} should be considered as conflict-free.

We have the following relationship between the various extension types:

stable extension
is a// semi-stable extension

is a��

grounded extension
is a��

preferred extension
is a // complete extension

is an��
admissible extension

This is as expected, as the relationships illustrated by thediagram also hold for AFs
(cp. [23]). Furthermore, other properties of extension types presented by Dung in his
[23] carry over to NAFs. Also, it is easy to see that a NAF⟨A,→⟩where→ ⊆ Aat

×Aat

is an AF and the definitions of the extension types in Def.2 are in this case equivalent
to the definitions given by Dung in [23].

Modgil’s valuable research offers another way to introducenested attacks in ab-
stract argumentation via different frameworks in a series of articles (cp. [26], [27],
[28]). We give a brief overview of his main ideas and then show in how far our ap-
proach differs from his. In his [26] Modgil presentsnested argumentation frameworks
(NAF). NAFs introduce two ideas which he later on analyses separately: hierarchical
argumentation (HAF) in his [27] and extended argumentation (EAF) in his [28]. Hier-
archical argumentation allows for a hierarchy of (finite) AFs ⟨⟨A1,→1⟩ . . . , ⟨An,→n⟩⟩
such that the claims of arguments on leveli can beπ(A,B), whereπ represents the
defense (in [27]) or defeat relation (in [26]) between two arguments inAi−1. Note that
speaking about claims of arguments violates the abstract character of Dung’s AF and
is not in accordance with our requirement 2. In addition, theintroduction of relations
as “claim” and “defense” causes terminological overhead inthe definition of the en-
hanced AFs and is not in accordance with our requirement 1. Modgil’s EAFs enhance
a given AF⟨A,→⟩ by a relationD ⊆ (A ×→), allowing for arguments attacking the
attack of two other arguments: e.g.c attacksa → b. However, this framework does
not allow that the attack ofc on a → b is itself attacked again by another argument.
Thus, the attack relation is not recursively closed and so EAFs violate our require-
ment 4. Finally, in [28] Modgil combines his EAFs with HAFs inhierarchical EAFs,
⟨⟨A1,→1,D1⟩, . . . , ⟨An,→n,Dn⟩⟩, where(c, (a, c)) ∈ Di implies (a, b) ∈ Ai−1 and
c ∈ Ai.3 Note that also here attacks appearing in someDi can by definition not be
subject of attacks in any higher level. In comparison to his earlier conception of JAFs
Modgil here avoids to speak of claims of arguments and so keeps the abstract character
of Dung’s initial approach.

3Modgil’s HAFs can of course be combined with our NAFs.
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As we have seen our framework manages to satisfy our requirements. We do not
introduce any new notions or relations defining a NAF⟨A,→⟩, we only alter the def-
inition of the attack relation→ in such at way that we allow for nested attacks. The
abstract character of Dung’s initial approach is conserved, we do not need to introduce
the talk about claims or justifications of arguments, – they remain abstract as well as
the attack relation. We were also able to define all standard extensions in the same
way as presented by Dung, only slightly altering the definition of successful attack.
The proposal is also recursively closed, i.e. we allow for attacks of attacks without any
restrictions. What remains to be shown is point 5: is it possible to extend a given proof
theory in a straightforward way for our framework?

3 A Proof Theory

Dung’s abstract argumentation framework has been introduced as a semantic selection
procedure. The gap of not having a syntactic analogon led to anumber of proposals for
proof theories for abstract argumentation (cp. [34], [14], [32], [18])4. The interest of
logicians stems also from the fact that Dung’s abstract argumentation has been shown
to be a powerful framework for nonmonotonic reasoning, e.g.it has been show to be
able to embed default logic (cp. [12], [20]).

In the remainder of the paper we present extended version of propositional logics
presented in [32], such that the models for a given premise set can be considered as
“representing”5 the extensions defined in Section2. The logics presented in [32] have
a dynamic proof procedure mirroring the actual reasoning process leading to the accep-
tance of an argument. The system of logics has a strong unifying power: all standard
extension types are captured by simply adding axioms or altering abnormalities of the
adaptive logics (cp. section3.2).

Propositional variablesP stand in our context for arguments of an argument sys-
tem. The logic for extensions of typeE will be such that for any given argument system
A = (Aat,→) and for a representation ofA in form of a premise setτ(A) we have: for
any extensionE of A of typeE there is a modelM of τ(A) such thatP+(M) = E and
vice versa, whereP+(M) =df {α is a propositional letter∣ M ⊧ α}. This means that
the arguments in the extension are exactly the propositional variables validated in the
corresponding model and vice versa.

4There are also proposals for logics concerning abstract argumentation in the literature that have entirely
different purposes. The authors in [10] discuss different ways to check if a given set of arguments constitute
an extension of a given type. One way consists in characterizing extensions of a system by the models of a
formula expressed in propositional logic. This is insofar similar to our approach as we are also interested in
models. However, we are interested in models of a premise set which represents a given AF, while Besnard
and Doutre define a characteristic formula for a specific extension type on basis of a given AF so that ifS

is a model of the formula, then it is also an extension. We are interested in deriving arguments belonging to
extensions, while Besnard and Doutre are interested in checking whether a given set of arguments form an
extension. The authors in [11] also define a logic of abstract argumentation using connectives for attack and
defend, as well as unary connectives for the standard extension types. However, the authors do not present a
calculus which enables one to derive arguments belonging to an extension of a given type. The intention of
their logic is more to reason about AFs, while our proof theories reason within AFs.

5This notion is made precise in Theorem1 and Corollary1.
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Well-formed formulas in this logic are propositional formulasW and formulas in
the¬,∨,∧,⊃-closure ofW→,Wdef andWmax where:

• W→0 =df P ,W→1 =df {a→ b ∣ a, b ∈ P},
• W→i =df {a→ ϕ ∣ a ∈ P , ϕ ∈W→j , j < i} for i ≥ 2,
• W→ω =df ⋃i∈N0

W→i .
• W→ =df W→ω ∪ {defα ∣ α ∈W→ω },
• Wdef

=df {defϕ ∣ ϕ ∈W→ω },
• Wmax

=df {ψ
max
ÐÐ↠ ϕ ∣ ψ ∈ P ∪W∨, ϕ ∈ W→ω }, whereW∨ is the set of all

disjunctions of propositional letters.

3.1 A logic for admissible extensions

We define a logicAEL by the rules for classical propositional logic and the following
rules:

α
¬defα

,α ∈W→ω (1)

α α→ β

defβ
,α ∈ P , β ∈W→ω (2)

α β → α

defβ
,β ∈ P , α ∈W→ω (3)

�
max
ÐÐ↠ α
¬defα

,α ∈W→ω (4)

defα (⋁i βi)
max
ÐÐ↠ α

⋁i (βi ∧ βi → α)
, βi ∈ P , α ∈W→ω (5)

(⋁i βi)
max
ÐÐ↠ α

⋀i (βi → α ∨ defβi → α)
, βi ∈ P , α ∈W→ω (6)

(⋁βi)
max
ÐÐ↠ α

¬(γ → α) ∧ ¬defγ → α
,βi ∈ P , α ∈W→ω , γ ≠ βi, γ ∈ P

(7)

Fact 1. We can derive the following rule from the rules above:

β (⋁i αi)
max
ÐÐ↠ β

⋀i defαi ∨ defαi → β
,αi ∈ P , β ∈W→ω (8)

3.2 A Logic for Preferred Extensions

The second logic we introduce is an adaptive logic. The mechanism of adaptive logics
has been presented in various papers. The space limitationsrequire that we refer the
reader interested in a detailed description of them to [3]. Here we will only mention
some key features.

An adaptive logic given in the standard format is a triple consisting of a lower limit
logic (henceforthLLL ), a set of abnormalities and an adaptive strategy. Formulating an
adaptive logic in the standard format provides the logic with all of the important meta-
theoretic features, such as soundness and completeness (asit is shown in [3]). As the
name itself suggests, the idea underlying adaptive logics is that they adapt themselves to
specific premise sets, interpreting them “as normally as possible” with respect to some
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criterion for normality. Their dynamic proofs make them very useful for modeling
defeasible reasoning, since a formula derivable at one stage of the proof may turn out
to be underivable at a later stage.

The proof dynamics is governed by marking conditions for proof lines. A line of a
proof consists of a line number, a formula, a justification, and a condition. Conditions
are finite subsets of the set of abnormalities. We abbreviate⋁ϕ∈∆ ϕ with Dab(∆) for
some finite set∆ of abnormalities. The proof dynamics requires the following generic

rules:

PREM If A ∈ Γ ∶
⋯ ⋯

A ∅

RU If A1, . . . ,An ⊢LLL B ∶

A1 ∆1

⋮ ⋮
An ∆n

B ∆1 ∪⋯ ∪∆n

RC
If A1, . . . ,An ⊢LLL

B ∨Dab(Θ) ∶

A1 ∆1

⋮ ⋮
An ∆n

B ∆1 ∪⋯ ∪∆n ∪Θ

Dab(∆) is aminimal Dab-formulaat a stages of the proof iff it is the formula of
a line with condition∅ and no Dab(∆′) with ∆′ ⊂ ∆ is the formula of a line with
condition∅. A choice setof Σ = {∆1,∆2, . . .} is a set that contains one element out
of each member ofΣ. A minimal choice setof Σ is a choice set ofΣ of which no
proper subset is a choice set ofΣ. Where Dab(∆1), . . . ,Dab(∆n) are the minimal
Dab-formulas that are derived on condition∅ at stages, Ψs(Γ) is the set of minimal
choice sets of{∆1, . . . ,∆n} for a premise setΓ.

All of the adaptive logics included in this paper are given inthe standard format
and have minimal abnormality as the strategy. The idea behind this strategy is that only
the models (of a given premise set) which validate a minimal set of abnormalities (that
is, which are the “minimal abnormal” ones w.r.t.⊂) are taken into account.

Definition 3 (Marking for minimal abnormality). Line i is marked at stages iff, where
A derived on the condition∆ at linei,

(i) there is noϕ ∈ Ψs(Γ) such thatϕ ∩∆ = ∅, or
(ii) for someϕ ∈ Ψs(Γ), there is no line at whichA is derived on a conditionΘ for

whichϕ ∩Θ = ∅.

Definition 4. A is finally derivedfrom Γ on line i of a proof at stages iff (i) A is the
second element of linei, (ii) line i is not marked at stages and (iii) every extension of
the proof in which linei is marked may be further extended in such a way that linei is
unmarked.

Definition 5. Γ ⊢AL A (A is finally AL-derivablefrom Γ) iff A is finally derived on
a line of a proof fromΓ.

Definition 6. We define the following adaptive logicPEL:
• LLL : AEL
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• abnormalities:Ω = {¬α ∣ α ∈ P}
• strategy: minimal abnormality

In order to represent a given NAF by means of a premise set for our logicsAEL

andPEL, let A = ⟨Aat,→⟩ be a NAF where→ = ⋃j∈J{(αi, ϕj) ∣ i ∈ Ij}. We de-

fine τ(A) by {(⋁i∈Ij
αi)

max
ÐÐ↠ ϕj} ∪{�

max
ÐÐ↠ α ∣ α ∈ Aat

∪ → and there is noβ ∈

Aat with β → α}. We presuppose that the set of propositional lettersP is correspond-
ing to the setAat. This restriction is avoided by a simple enhancement ofτ (cp. [32]).

We state now the two central representation theorems for ourlogics:

Theorem 1. LetA = (Aat,→) be aNAF. We have
(i) For eachM ∈ MPEL(τ(A)) (resp.MAEL(τ(A))) there is a preferred (resp.

admissible) extensionE of A, such thatP(M) = E. WithML(Γ) we denote all
models of a premise setΓ for a logicL.

(ii) For each preferred (resp. admissible) extensionE there is aM ∈MPEL(τ(A))
(resp.M ∈MAEL(τ(A))), such thatP(M) = E.

Corollary 1. For a NAF A = (Aat,→) we have:
(i) α is sceptically accepted according to preferred (resp. admissible) semantics iff

τ(A) ⊢PEL α (resp.τ(A) ⊢AEL α).
(ii) a is credulously accepted according to preferred (resp. admissible) semantics iff

τ(A) ⊬PEL ¬α (resp.τ(A) ⊬AEL ¬α).

Example2.
Let’s have a look at the NAFA = ⟨Aat,→⟩ given by the diagram to the
right. We represent it by the following premise set:{a

max
ÐÐ↠ b, b

max
ÐÐ↠

a, a
max
ÐÐ↠ (c → (a → b)), c

max
ÐÐ↠ (a → b)} ∪ {�

max
ÐÐ↠ a,�

max
ÐÐ↠

c,�
max
ÐÐ↠ (a→ (c→ (a→ b))),�

max
ÐÐ↠ (b→ a)}.

a //
  B

B

B

b
��

c

OO

191 a RC {¬a}
192 a ∨ b 1;RU {¬a}

3 b
max

ÐÐ↠ a PREM ∅
194 defb ∨ defb → a 1,3; (8) {¬a}

5 a
max

ÐÐ↠ b PREM ∅
6 a → b ∨ defa → b 5; (6) ∅

7 a
max

ÐÐ↠ (c → (a → b)) PREM ∅

8
a → (c → (a → b))∨
defa → (c → (a → b))

7; (6) ∅

9 �
max

ÐÐ↠ a → (c → (a → b)) PREM ∅
10 ¬defa → (c → (a → b)) 9; (4) ∅
11 a → (c → (a → b)) 8,10;RU ∅

1912 defc → (a → b) 1,11; (2) {¬a}
1913 ¬(c → (a → b)) 12; (1) {¬a}

14 c
max

ÐÐ↠ (a → b) PREM ∅
1915 ¬defa → b 13,14; (5) {¬a}
1916 a → b 6,15;RU {¬a}
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1917 defb 1,16; (2) {¬a}
1918 ¬b 17; (1) {¬a}

19 ¬a ∨ ¬b 18;RU ∅
1920 b RC {¬b}

21 a ∨ b 20;RU {¬b}
22 c RC {¬c}

23 �
max

ÐÐ↠ c PREM ∅
24 ¬defc 23; (4) ∅

Note that with line 21 we are able to also unmark line2. We have the minimal Dab-
consequence¬a ∨ ¬b. The minimal choice sets are{¬a} and{¬b}. Obviously there
is no way to mark lines with condition{¬c}. Therefore e.g.c anda ∨ b are finally
derivable.

⋆ ⋆ ⋆

In this paper a nested attack relation has been presented, which can be used to ex-
tend Dung’s abstract argumentation framework (AF). Advantages of introducing this
idea lay not only in its application to formal representation of the dynamics of argu-
mentation, but also in the fact that various enhancements ofDung’s AF (such as those
introducing preferences [1], values [6], audiences [8], sets of attacking arguments [29],
support relations [15], etc.) can easily be combined with the given system. From a
syntactical point of view, nested abstract argumentation frameworks (NAFs) can eas-
ily be embedded in adaptive logics for abstract argumentation [32], which gives us a
proof theory. In this paper we have presented the generalized AF and the correspond-
ing proof theory only for admissible and preferred extensions. Adjusting the system to
other extension types can be done in a simple way, similarly to how it is done in [32].
It will be an object of future research to see to what extent ideas developed in this paper
can be carried over to bipolar argumentation frameworks (cp. [15]). One question aris-
ing is, to what extent it is useful to allow for supports of supports (e.g.sup(a, sup(b, c))).
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