
Example Examination
Commonsense Reasoning

Answer the following questions in Dutch or English, explaining each answer. The
maximum score for the exam is 90 points. The maximum score for each question is

indicated in boldface.

1. Consider the default theory (W,D) with

W = {a ∧ f, e ⊃ ¬b}

D =

{
d1 :

a : b

b
, d2 :

b ∧ c : d

d
, d3 :

: c

c
, d4 :

c : e

e

}
(a) (10 pnt) Determine the extensions of (W,D). Provide the process tree

of this default theory.

(b) (6 pnt)For every extension E found under (a) define a strict partial
ordering < on D such that E is the unique extension of the prioritised
default theory (W,D,<). (NB: d < d′ means that d has priority over d′.)

2. Consider the following argumentation theory.

A

B D

C

E

(a) (6 pnt) Determine the grounded extension.

(b) (6 pnt) Determine the stable extensions.

(c) (6 pnt) Verify whether A is defeasibly provable in the P -game. If it is,
provide a winning strategy for P ; otherwise, provide a winning strategy
for O.

3. (10 pnt) The ASPIC+ framework of Chapter 6 of the reader adopts Dung’s
definition of a conflict-free set of arguments:

S is conflict-free iff no argument in S defeats an argument in S.

Suppose that for ASPIC+ this definition is changed to:
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S is conflict-free iff no argument in S attacks an argument in S.

Specify an ASPIC+ argumentation theory plus argument ordering according
to which the two definitions lead to different admissible sets (hint: construct
an argumentation theory in which Rs is not closed under transposition or
contraposition).

4. Consider the following argumentation theory with:

Rs = {q, s→ t; ∼ u→ w; x→ ¬t}
Rd = {
d1: p⇒ q,

d2: r ⇒ s,

d3: t⇒ u,

d4: v ⇒ x}
Kp = {p, r,∼ u, v}
Kn = ∅

Where d4 < d1 and d1 < d2, and where for each ϕ ∈ L it holds that ϕ
and ¬ϕ are each other’s contradictories and ϕ is a contrary of ∼ ϕ.

(a) (10 pnt) Verify the status of w according to grounded semantics, assum-
ing the last-link ordering on arguments.

(b) (6 pnt) Does this argumentation theory satisfy the rationality postulate
of direct consistency?

5. This question is about the dialogue system of Parsons, Wooldridge & Amgoud
(2003). Let ΣW = {p, p ⊃ q} and ΣB = {p ⊃ ¬q}. Let the preference ordering
� on formulas be such that all well-formed formulas are of equal preference,
and assume that the agents reason with the argumentation logic defined in
Definition 8.4.1 of the reader. Assume also that W is thoughtful and skeptical
while B is careful and cautious and that these attitudes are verified relative
to the speaker’s beliefs only.

(a) (8 pnt) If W starts a dialogue with claim q, will W and B reach agree-
ment on q?

(b) (7 pnt) Does the answer to question (a) change if the attitudes are veri-
fied relative to both the speaker’s beliefs and the hearer’s commitments?

6. This question is about factor-based case-based argumentation.

(a) (8 pnt) Consider the following three precedents and one new case:

Case Pro factors Con factors Outcome

Prec 1 p1 c1, c2 Pro
Prec 2 p1, p2 c1 Pro
Prec 3 p3 c2 Con
New case p1, p3 c1 ?
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Verify with Definition 9.2.8 in the reader which decision in the new case
is forced, if any.

(b) (7 pnt) Let CB be a case base and let f be a new case with fact situation
F . Prove that if there exists a c ∈ CB with outcome s such that D(c, f) =
∅ assuming that f has outcome s, then deciding F for s is forced according
to Definition 9.2.5 in the reader.
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Model answers

Question 1a

The tree has three processes (a graphical representation is also fine):

Π1 = {d1, d3, d2}
Π2 = {d3, d1, d2}
Π3 = {d3, d4}

All three are closed and succesful. The first two induce the same extension:

In(Π1[1]) = Th(W ∪ {b}) Out(Π1[1]) = {¬b}
In(Π1[2] = Th(W ∪ {b, c}) Out(Π1[2]) = {¬b,¬c}
In(Π1[3] = Th(W ∪ {b, c, d}) Out(Π1[2]) = {¬b,¬c,¬d}

In(Π2[1]) = Th(W ∪ {c}) Out(Π2[1]) = {¬c}
In(Π2[2] = In(Π1[2])
In(Π2[3] = In(Π1[3])

In(Π3[1]) = Th(W ∪ {c}) Out(Π3[1]) = {¬c}
In(Π3[2] = Th(W ∪ {c, e}) Out(Π3[2]) = {¬c,¬e}

Question 1b

d1 < d3 induces the extension of Π1 and Π2 while d3 < d1, d4 < d1 induces the
other extension.

Question 2

(a) The grounded extension is empty.
(b) The only stable extension is {B,E}.
(c) A is not provable, since P has no winning strategy. A winning strategy for O is:
O replies to A with B, P can only reply with C, O replies with D, after which P
has no legal moves (P is not allowed to repeat O’s move B).

Question 3

One possibility is to construct a defeasible or plausible argument with a strict top
rule that rebuts an argument with a defeasible top rule. The contrariness relation
corresponds to classical negation, Rs = {q → r}, Rd = {p ⇒ q, s ⇒ ¬r}, Kp =
{p, s}, Kn = Ka = ∅, arguments are compared on last-link, and p ⇒ q < s ⇒ ¬r.
Then the argument A for r rebuts the argument B for ¬r but A < B. Then with
the original definition of conflict-freeness {A,B} is conflict-free and admissible so
included in a preferred extension, but with the new definition {A,B} is not conflict-
free so not admissible, so not included in a preferred extension. There are many
other examples.
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Question 4

a: The following argument for w can be constructed:

A1: ∼ u
A2: A1 → w

It is undermined by the following argument for u:

B1: p
B2: B1 ⇒ q
B3: r
B4: B3 ⇒ s
B5: B2, B4 → t
B6: B5 ⇒ u

Since u is a contrary of ∼ u, we have that B6 contrary-undermines A2 so B6 suc-
cessfully undermines A2 and thus strictly defeats A2. At first sight, it would seem
that B6 is rebutted on B5 by the following argument for ¬t:

C1: v
C2: C1 ⇒ x
C3: C2 → ¬t

However, since both C3 and B5 have strict top rules, they do not rebut each other.
So B6 has no defeaters so is in the grounded extension. Then w is overruled in
grounded semantics (since it is defeated by an argument in the grounded extension).

b: No since it contains arguments for t and ¬t.

Question 5

a: No, since B cannot construct an argument for q or ¬q, so B must challenge.
Then W moves claim {p, p ⊃ q}. B must challenge both after which W replies
with, respectively, claim {p} and claim {p ⊃ q}. Then the dialogue terminates
since B cannot repeat her challenges.

b: Yes, since B can now construct a trivial argument ({q}, q) for q. In addition, B
cannot construct a stronger argument for ¬q. Therefore B concedes.

Question 6

a: Deciding Pro is forced. Deciding pro requires {c1} <CB {p1, p3}. This pref-
erence can be derived as follows with Definition 9.2.6. Let c in this definition
be Prec 1. Then we have that {c1, c2} <PREC1 {p1}. Since {c1} ⊂ {c1, c2} we
also have that {c1} <PREC1 {p1}. And since {p1} ⊂ {p1, p3} we also have that
{c1} <PREC1 {p1, p3}. So we have {c1} <CB {p1, p3}. Then deciding the new case
for ¬s makes CB inconsistent.

b: Let c have fact situation Fc. Then from D(c, f) = ∅ it follows that F s
c ⊆ F s and
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F s ⊆ F s
c . But then Fc ≤s F by Definition 9.2.4, so deciding F for s is forced by

Definition 9.2.5.

6


