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Knowledge Based Systems, 4.9 VU, 184.730
Exercise Test — 12.06.2019

® You need 14 of 27 points to pass the exercige part,

Good luck!

Exercise 1 (5 pts.):

(a) Consider the theory I' := {V:c3yR(:r,y),VxVy(R(z,y) = (R(y,z) AQ(y)))}. Use TC1, to
show that the sentence VzQ(z) is a logical consequence of I'. Explain the intermediate
steps from the consequence problem to the input of the TC1.

(b) For formulas % and 4, explain in detail how TC1 can be used to check

(i) validity of ¢;
(ii) the entailment ¢ k= 1;
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Exercise 2 (4 pts.):

(a) Give a formal definition

of an interpretation structure in
Explain the elements it

first-order logic in general,
consists of,

(b) Give one interpretation structure under which all the following sentences become true.
Va3yS(z,y)

VzVy(S(z,y) = (P(z) A-P(y)) v (=P(z) A P(y))))
Jz3yS(z,y)
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Exercise 3 (5 pts.):

(a) Consider the knowledge base K:=({Aup € 3R.(VS3R-A R ISYR.-B)} {A(a)}).
Apply the Ace tableau algorithm for KB-satisﬁability to K and give an interpretation
induced by the {?Slilii}[g completion grap},

(b) Consider the Acc tableau algorithm for KB-satisﬁabilicy‘ Explain informally,
(i) why blocking is required;

(ii) the concept of cycle-detection in the context of blocking.
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Exercise 4 (4 pts.):

(a) Construct a SROIQ knowled
ledge base K = (T, A d ced g
pressing the following knowledge. : il iy

* Every person who is a player plays chess or cards,

: e Every player plays against a person.
A S e No card player can play against him- /herself.
A e Bob and Alice play against the same player.
; Use the class names Person, Player, Chess, Cards, the role names plays, playsAgainst, and
/“)@ the individual names B\, Alice. =
Ny

As a reminder: Individual names are denoted using set brackets, for example {Alice}. To
inverse a role we use the raised —, for example plays~.Cards to express that cards are
played by someone. The self-reference is denoted by playsAgainst.Self.

(b) What is an ALC concept? Provide an intuitive explanation and an inductive deﬁnition:
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Exercise 5 (4 pts):

"

(a) Is the followin i
g logic program P stratified S 5.Q,T
Broitatet g Hife Blraty predicsat‘;;?] ied (a,b are constants and F \Q,T are unary
P = {R(a,b) « P(a),not Q(b), not S(a).
R(b,a) « P(b),not Q(a),not S(b).
Q(a) « T'(a),not P(b).
Q(b) « T(b),not P(a).
P(a) + T'(a),not S(a).
P(b) « T(b),not S(b).}
(b)

(i) For a logic program P with a signature ¥, define the Herbrand universe and the
Herbrand basis H(P).

(ii) What kinds of logic programs were introduced in the lecture? For each of them
name its syntactic elements and name its semantics.
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Exercise 6 (5 pts )

(a) Consider the followin

dition restri g extension of the thre
n restricts the domain of allowed Color: ;::Ollrzbmty problem, where a further con-
node

INSTANCE: L
et G = (V,E) b
7 e e a graph, where V is th
2 C(v) be a domain of colours for each vexl"t.ex i s[::)rzf\tlu)des e
'UESTION: Is i
there a an assignments of colours to vertices such that
e no adjacent vertices are assigned the same color;

e every vertex must be assi
signed % one of the colours in its associated list.
For example

c@)={r} C(2) = {r,9,b}
has the solutions {1+ 7,2~ g} and {1 = 7,2 b}.

Given the encoding

o n(X)... Xis a vertex;

e e(X,Y)... thereisan edge between X and Y;

e dr(X),dg(X ), db(X) .- red, green, blue occur in the domain of allowed colors of X
o 7(X),9(X), b(X)... X1is coloured red, green, blue.

‘Write an answer set program Pc such that its answer sets correspond to solutions of the
problem specified above.

(b) Explain the difference between queries and inferences with respect to an answer set pro-

gram P, by defining those two notions formally.
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