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Gliederung

• Was ist Logik?
• Formale und traditionelle Logik
• Aussagenlogik 
• Prädikatenlogik
• Necessary & Sufficient Conditions
• Restriction Types



Was ist Logik?

• „Als Logik bezeichnet man die Wissenschaft von den 
Gesetzen und Formen des Denkens. Die Logik kann 
als eine Ethik des Denkens bezeichnet werden.“ (Quelle: 
Lexikon der Philosophie 2009)

• Logik = vernünftiges Schlussfolgern

• Logik ist ein Begriff aus der Philosophie, Mathematik 
und Informatik.

http://www.phillex.de/ethik.htm
http://www.phillex.de/ethik.htm


Formale und traditionelle Logik
 

• In der formalen Logik werden die Gesetze des 
abgeleiteten Wissens studiert, das aus früher 
bestimmten und geprüften Wahrheiten gewonnen 
wird, ohne in jedem konkreten Fall direkt auf die 
Erfahrung zurückzugreifen.

• Die traditionelle Logik untersucht die allgemeinen 
Gesetze der Logik. Sie untersucht die allgemeinen 
Formen des Denkens wie Urteil und Begriff sowie die 
Formen der Verknüpfung der Gedanken im Schluss

Quelle: Lexikon der Philosophie 2009

http://www.phillex.de/wissen.htm
http://www.phillex.de/wissen.htm
http://www.phillex.de/wahrheit.htm
http://www.phillex.de/wahrheit.htm
http://www.phillex.de/urteil.htm
http://www.phillex.de/urteil.htm
http://www.phillex.de/begriff.htm
http://www.phillex.de/begriff.htm
http://www.phillex.de/schluss.htm
http://www.phillex.de/schluss.htm


Aussagenlogik
 

• befasst sich mit Aussagen und deren Verknüpfung 
durch Junktoren.

• Jede klassische Aussage wird in „wahr oder „falsch“ 
zugeordnet.

• Nichtklassiche Logiksysteme haben nicht das Prinzip 
der Zeideutigkeit



Prädikatenlogik
 

• Familie logischer Systeme

• Überprüfen und formalisieren Argumente auf 
Gültigkeit

• formale und nicht formale Logik



Beispiel
 

• Aussagenlogik: 

„Es regnet“ und „die Erde ist eine Scheibe“

• elementare Aussagen: lassen sich nicht in weitere 
Teilaussagen zerlegen.



Beispiel
 

• Prädikatenlogik:

„_ist eine Scheibe“  Leerstelle: Die Erde

• wird wahr wenn in die Leerstelle ein Eigenname 
eingesetzt wird

• elementare Aussagen werden hinsichtlich ihrer 
inneren Struktur untersucht



Necessary

• Falls etwas ein Teil der Klasse ist, dann ist es 
notwendig, dass die Bedingungen erfüllt sind.
-> Primitive Class

• Keine Aussage darüber, dass es so sein muss.

• Beispiel: Erstellen der Unterklasse „Käsepizza“ von 
„Pizza“, die mindestens einen Belag der Klasse „Käse“ 
hat



Necessary & Sufficient

• -> Defined Class

• Beispiel: Drag&Drop der Bedingungen in das 
Necessary & Sufficient-Feld



someValuesFrom - Existential Restriction

• Beispiel: ∃ hatBelag Morzarella
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Figure A.2: A Schematic Of An Existential Restriction (∃ prop ClassA)

A.1.1 someValuesFrom – Existential Restrictions

Existential restrictions, also known as ‘someValuesFrom’ restrictions, or ‘some’ restrictions are denoted
using ∃ – a backwards facing E. Existential restrictions describe the set of individuals that have at
least one specific kind of relationship to individuals that are members of a specific class. Figure A.2
shows an abstracted schematic view of an existential restriction, ∃ prop ClassA – i.e. a restriction along
the property prop with a filler of ClassA. Notice that all the individuals in the anonymous class that
the restriction defines have at least one relationship along the property prop to an individual that is
a member of the class ClassA. The dashed lines in Figure A.2 represent the fact that the individuals
may have other prop relationships with other individuals that are not members of the class ClassA even
though this has not been explicitly stated — The existential restriction does not constrain the prop
relationship to members of the class ClassA, it just states that every individual must have at least one
prop relationship with a member of ClassA — this is the open world assumption (OWA).

For a more concrete example, the existential restriction, ∃ hasTopping MozzarellaTopping, describes the
set of individuals that take place in at least one hasTopping relationship with an other individual that
is a member of the class MozzarellaTopping — in more natural English this restriction could be viewed
as describing the things that ‘have a Mozzarella topping’. The fact that we are using an existential
restriction to describe the group of individuals that have at least one relationship along the hasTopping
property with an individual that is a member of the class MozzarellaTopping does not mean that these
individuals only have a relationship along the hasTopping property with an individual that is a member
of the class MozzarellaTopping (there could be other hasTopping relationships that just haven’t been
explicity specified).

A.1.2 allValuesFrom – Universal Restrictions

Universal restrictions are also known as ‘allValuesFrom’ restrictions, or ‘All’ restrictions since they con-
strain the filler for a given property to a specific class. Universal restrictions are given the symbol ∀ –
i.e. an upside down A. Universal restrictions describe the set of individuals that, for a given property,
only have relationships to other individuals that are members of a specific class. A feature of universal
restrictions, is that for the given property, the set of individuals that the restriction describes will also
contain the individuals that do not have any relationship along this property to any other individuals. A
universal restriction along the property prop with a filler of ClassA is depicted in Figure A.3. Once again,
an important point to note is that universal restrictions do not ‘guarentee’ the existence of a relationship
for a given property. They merely state that if such a relationship for the given property exists, then it
must be with an individual that is a member of a specified class.
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someValuesFrom - Existential Restriction

• Aufgaben:
1.  Erstelle eine Pizza Margherita
2.  Die Pizza Margherita hat einen Morzarellabelag
3.  Die Pizza Margherita hat einen Tomatenbelag 



allValuesFrom - Universial Restriction

• Beispiel: ∀ hatBelag Morzarella
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Figure A.3: A Schematic View Of The Universal Restriction, ∀ prop ClassA

Let’s take a look at an example of a universal restriction. The restriction, ∀ hasTopping TomatoTopping
describes the anonymous class of individuals that only have hasTopping relationships to individuals
that are members of the class TomatoTopping, OR, individuals that definitely do not participate in any
hasTopping relationships at all.

A.1.3 Combining Existential And Universal Restrictions in Class Descrip-
tions

A common ‘pattern’ is to combine existential and universal restrictions in class definitions for a given
property. For example the following two restrictions might be used together, ∃ hasTopping Mozzarel-

laTopping, and also, ∀ hasTopping MozzarellaTopping. This describes the set of individuals that have at
least one hasTopping relationship to an individual from the class MozzarellaTopping, and only hasTop-

ping relationships to individuals from the class MozzarellaTopping.

It is worth noting that is particularly unusual (and probably an error), if when describing a class, a
universal restriction along a given property is used without using a ‘corresponding’ existential restriction
along the same property. In the above example, if we had only used the universal restriction ∀ hasTopping
Mozzarella, then we would have described the set of individuals that only participate in the hasTopping
relationship with members of the class Mozzarella, and also those individuals that do not participate in
any hasTopping relationships – probably a mistake.

A.2 hasValue Restrictions

A hasValue restriction, denoted by the symbol #, describes an anonymous class of individuals that are
related to another specific individual along a specified property. Contrast this with a quantifier restric-
tion where the individuals that are described by the quantifier restriction are related to any indvidual
from a specified class along a specified property. Figure A.4 shows a schematic view of the hasValue
restriction prop # abc. This restriction describes the anonymous class of individuals that have at least
one relationship along the prop property to the specific individual abc. The dashed lines in Figure A.4
represent the fact that for a given individual the hasValue restriction does not constrain the property
used in the restriction to a relationship with the individual used in the restriction i.e. there could be
other relationships along the prop property. It should be noted that hasValue restrictions are semanti-
cally equivalent to an existential restriction along the same property as the hasValue restriction, which
has a filler that is an enumerated class that contains the individual (and only the individual) used in the
hasValue restriction.
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Kombination

• Wenn universal, dann auch existentiell !
• ∀ hatBelag Morzarella
->  ∃ hatBelag Morzarella



Intersection Class - AND

• Beispiel: Human ⊓ Male

MaleHuman

Intersection of Human and Male

Figure B.1: The intersection of Human andMale (Human!Male) — The shaded area represents the intersection

Man
Woman

Figure B.2: The union of Man and Woman (Man "Woman) — The shaded area represents the union

The anonymous class that is described can be used in another class description. For example, the class
Person might be equivalent of the union of Man and Woman.
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Union Class - OR

• Beispiel: Man ⊔ Woman

MaleHuman

Intersection of Human and Male

Figure B.1: The intersection of Human andMale (Human!Male) — The shaded area represents the intersection

Man
Woman

Figure B.2: The union of Man and Woman (Man "Woman) — The shaded area represents the union

The anonymous class that is described can be used in another class description. For example, the class
Person might be equivalent of the union of Man and Woman.
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• Die Instanzen der Klasse Margherita dürfen nur Käse 
und Tomate als Belag haben

Aufgabe



Lösung



Minimale Kardinalität - ≥

• Minimale Anzahl der Beziehungen
• Beispiel: interestingPizza ≥ hatBelag 3

Maximale Kardinalität - ≤

• Maximale Anzahl der Beziehungen
• Beispiel: cheapPizza ≤ hatBelag 2



Kardinalität - =

• exakte Anzahl der Beziehungen
• Beispiel: Margherita = hatBelag 2



complementOf - ¬

• beinhaltet Instanzen, die nicht in der Klasse sind,  zu 
der sie komplementär ist

• Beispiel: PizzaFungi not (hatBelag some Salami)

• Aufgabe:
1. Vegetarische Pizza erstellen
2. Vegetarische Pizza hat kein Fleisch als Belag
3. Beschränkungen als necessary & sufficient deklarieren



Lösung



enumeration - {...}

• Beispiel: Country {America England France Germany 
Italy}

Figure 6.5: The Conditions Widget Displaying An Enumeration Class

This means that an individual that is a member of the Country class must be one
of the listed individuals (i.e one of America England France Germany Italy.a More
formally, the class country is equivalent to (contains the same individuals as) the
anonymous class that is defined by the enumeration — this is depicted in Figure
6.6.

aThis is obviously not a complete list of countries, but for the purposes of this ontology (and
this example!) it meets our needs.

England

Italy

America

France

Germany

Enumerated Class
(dashed line)

Country (solid line)

Figure 6.6: A Schematic Diagram Of The Country Class Being Equivalent to an Enumerated Class

The enumerated classes wizard is available for creating enumerated classes in the
above fashion.

6.4 Annotation Properties

OWL allows classes, properties, individuals and the ontology itself (technically speaking the ontology
header) to be annotated with various pieces of information/meta-data. These pieces of information may
take the form of auditing or editorial information. For example, comments, creation date, author, or,
references to resources such as web pages etc. OWL-Full does not put any constraints on the usage
of annotation properties. However, OWL-DL does put several constraints on the usage of annotation
properties — two of the most important constaints are:
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enumeration - {...} 

• Aufgabe:
1.  Erstelle die Klasse „Land“
2.  Erstelle die Instanzen Amerika Deutschland Italien
2.  Definiere die Klasse durch diese Instanzen
3.  Beschränkungen als necessary & sufficient 
deklarieren



Lösung



hasValue - ∋

• Beispiel: prop ∋ abc
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Figure A.4: A Schematic View Of The hasValue Restriction, prop ! abc — dashed lines indicate that this
type of restriction does not constrain the property used in the hasValue restriction solely to the
individual used in the hasValue restriction

A.3 Cardinality Restrictions

Cardinality restrictions are used to talk about the number of relationships that an individual may partici-
pate in for a given property. Cardinality restrictions are conceptually easier to understand than quantifier
restrictions, and come in three flavours: Minumum cardinality restrictions, Maximum cardinality restric-
tions, and Cardinality restrictions.

A.3.1 Minimum Cardinality Restrictions

Minimum cardinality restrictions specify the minimum number of relationships that an individual must
participate in for a given property. The symbol for a minimum cardinality restriction is the ‘greater than
or equal to’ symbol (≥). For example the minimum cardinality restriction, ≥ hasTopping 3, describes the
individuals (an anonymous class containing the individuals) that participate in at least three hasTopping
relationships. Minimum cardinality restrictions place no maximum limit on the number of relationships
that an individual can participate in for a given property.

A.3.2 Maximum Cardinality Restrictions

Maximum cardinality restrictions specify the maximum number of relationships that an individual can
participate in for a given property. The symbol for maximum cardinality restrictions is the ‘less than
or equal to’ symbol (≤). For example the maximum cardinality restriction, ≤ hasTopping 2, describes
the class of individuals that participate in at most two hasTopping relationships. Note that maximum
cardinality restrictions place no minimum limit on the number of relationships that an individual must
participate in for a specific property.
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hasValue 

• Aufgabe:
1.  Erstelle die Eigenschaft „hatHeimatland“
2.  Erstelle eine Einschränkung, dass Mozzarella 
Italien als Heimatland hat.
3.  Beschränkungen als necessary & sufficient 
deklarieren



Lösung



Quellen

• A Practical Guide To Building OWL Ontologies Using The Protégé-OWL Plugin and 
CO-ODE Tools Edition 1.0: www.co-ode.org/resources/tutorials/
ProtegeOWLTutorial.pdf - Abruf 2009-12-05 

• Phillex: Lexikon der Philosophie. http://www.phillex.de/ - Abruf 2009-12-05

• Protege 4 Pizzas 10 Minutes. http://protegewiki.stanford.edu/index.php/
Protege4Pizzas10Minutes - Abruf 2009-12-05 

http://logik.phl.univie.ac.at/~chris/skriptum/node66.html
http://logik.phl.univie.ac.at/~chris/skriptum/node66.html
http://logik.phl.univie.ac.at/~chris/skriptum/node66.html
http://logik.phl.univie.ac.at/~chris/skriptum/node66.html
http://www.phillex.de
http://www.phillex.de
http://protegewiki.stanford.edu/index.php/Protege4Pizzas10Minutes
http://protegewiki.stanford.edu/index.php/Protege4Pizzas10Minutes
http://protegewiki.stanford.edu/index.php/Protege4Pizzas10Minutes
http://protegewiki.stanford.edu/index.php/Protege4Pizzas10Minutes
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