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2.2 Concept learning

Next, basic definitions about concept learning and ILP can be provided.
Let U be an universal set of observations, also called objects or instances. A concept

C is a subset of U . A concept can be described extensionally (by listing its instances)
or intensionally (by giving a concise description of the concept in terms of rules). The
dual concept C of C is the concept U \ C. Sometimes we will call C the direct concept
in order to differentiate it from its dual one C.

The inductive concept learning aims to learn an intensional description of a specific
concept by induction from some given instances and non-instances of the concept at
hand. The instances of the concept to be learned are called positive examples, whereas
the non-instances are called negative examples. The induced description is also called
hypothesis.

The inductive learning may often exploit not only the examples but also some prior
knowledge in order to build a more concise description of the concept. This knowledge
is called background knowledge or, equivalently, background theory.

The ILP is a branch of the inductive concept learning where the objects, the hypoth-
esis and the background knowledge are all expressed in terms of logic programs.

In particular, the concept to be learned is a predicate, referred to as target predicate,
the objects are ground facts, the background knowledge and the hypothesis to be
induced are logic programs.

A set of examples E is a set of ground atoms that can be partitioned in two subsets,
that are E+, the set of positive examples, and E−, the set of negative examples.

For example, consider the concept “transport by land” encoded by means of the
unary target predicate transport_by_land. The following is a set of positive and neg-
ative examples pertaining to this concept:

E+ =






transport_by_land(bike).
transport_by_land(motorbike).
transport_by_land(car).

transport_by_land( jeep).

transport_by_land(truck).

transport_by_land(bus).
transport_by_land(hovercra f t).

E− =






transport_by_land(air plane).
transport_by_land(seaplane).
transport_by_land(airship).

transport_by_land(helicopter).

As already noticed, other than a set of examples, usually also a background knowl-
edge B is available. A possible background knowledge associated with the “transport
by land” concept is reported next.
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