
Reasoning on a bipolar argumentation framework for a law

Tatsuki Kawasaki Sosuke Moriguchi Kazuko Takahashi

Kwansei Gakuin University

We describe a method to construct a bipolar argumentation framework (BAF) from the logical structure of a
law. A law consists of a set of ultimate facts to make the conclusion effective, and the defense to make it ineffective.
We construct a BAF by considering them to the relations of attacks and supports between arguments, respectively.
Moreover, we show a method of reasoning on the BAF that derives the conclusions, that is, the applicable laws,
from given facts. The reasoning works bidirectionally: we derive the conclusions from given facts in a bottom-
up manner, and find the required facts from these conclusions in a top-down manner to derive new applicable
conclusions.
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[1] BAF

1. BAF baf =

〈AR,ATT ,SUP〉 AR

ATT SUP ATT ⊆ AR × AR

SUP ⊆ (2AR\{∅})×AR (B,A) ∈ ATT att(B,A)

(A, A) ∈ SUP sup(A, A)
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BAF

1

baf = 〈{a, b, c, d}, {(b, a)}, {({b, c}, a)}〉

1: BAF

2.2
BAF

BAF

2. baf = 〈AR,ATT ,SUP〉 L
AR {in, out} A ⊆ AR

∀A ∈ A,L(A) = in L(A) = in

L(A) = out

BAF

3. baf = 〈AR,ATT ,SUP〉 A ∈ AR

L

• (∀B ∈ AR,¬att(B,A)) ∧ (∀A ⊆ AR,¬sup(A, A))

L(A) = in

• (∀B ∈ AR, att(B,A) ⇒ L(B) = out) ∧ (∃A ⊆
AR, sup(A, A)∧L(A) = in) L(A) = in

• L(A) = out

L(A) = in

L(A) = out
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4. BAF
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BAF

∗baf = 〈∗AR, ∗ATT , ∗SUP〉
4.1

Ex

1

AR SUP

AR = Ex ∪ {a|ex(a) ∈ Ex}
SUP = {({ex(a)}, a)|ex(a) ∈ Ex}

1. a ∈ ∗AR, a 
∈ AR,A ⊂ AR, (A, a) ∈ ∗SUP

a A AR a SUP (A, a)

a

2. ATT = ∗ATT ∩ (AR × AR)

3. 1 AR SUP 2 ATT baf =

〈AR,ATT ,SUP〉 BAF

S = {s|L(s) = in ∧∀t∀A(s ∈ A ⇒ (A, t) 
∈
SUP)} S Ex

3. 4 S = {S1, S3}

4:

4.2
.

1. S 3

(a)∗baf (b)

∗baf (c)

∗baf

s

(a) (∀(A, a) ∈ ∗SUP , s 
∈ A) ∧ ( 
 ∃b, (s, b) ∈ ∗ATT )

(b) (∀(A, a) ∈ ∗SUP , s 
∈ A) ∧ (∃b, (s, b) ∈ ∗ATT )

(c) ∃(A, a) ∈ ∗SUP , {s} � A

2. (c) a b ∈ A [3]

L(b) = in

4. 5 S4 c

L( ) = in

5:

[3] S s

5.

BAF BAF
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