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Rules to enhance expressivness

The vocabulary can be seen as a lightweight ontology

We can enrich it with expressing properties of
relations and concepts
parentOf and childOf are inverse relations
x and vy, if parentOf(x,y) childOf(y,x)
x andy, if childOf(x,y) parentOf(y,x)
ancesterOf is a transitive relation

X,y and z, if ancesterOf(x,y) and ancesterOf(y,z)
ancesterOf(x,z)

siblingOf is a symmetrical relation
x and vy, if siblingOf(x,y) siblingOf(y,x)



More rules

The vocabulary already encodes some kinds of rules
Definition of motherOf from parentOf

x and y, if motherOf(x,y) then parentOf(x,y) and Woman(x)

already encoded in the vocabulary by subtyping and the
signature of motherOf

x and y, if parentOf(x,y) and Woman(x) motherOf(x,y)
not encoded in the vocabulary
Rules may introduce new unknown individuals
Definition of SiblingOf from parentOf

X, y and z, if parentOf(z,x) and parentOf(z,y)
siblingOf(x,y)

x and vy, if siblingOf(x,y) z such that
parentOf(z,x) and parentOf(z,y)



Conceptual Graph Rule: «ancestorOf » is transitive

x | Adult | - é ............... Adult
y [Adul @@
l i
ancestorOf i
I = .............. Adult

Hypothesis Conclusion
(any basic CG) (any basic CG)

Frontier nodes : in green

Logical translation:

Vx Vy Vz(
( Adult(x) A Adult(y) A Person(z)

A ancestorOf(x, y) A ancestorOf(y,z))
-> ancestor(x,z) )




Another Conceptual Graph Rule

X Person ....... : ......... Person parentOf
: Adult | 7
y Person ....... :r ........ Person < @

vx Vy ( (Person(x) A Person(y) A siblingOf(x,y))
-> Jz (Person(z) A parentOf(z,x) A parentOf (z,y)) )

Frontier nodes : in green




Rule application
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Given a projection 7t from H to F, applying the rule
consists in:

(1) adding Cto F
(2) merging each frontier node c¢’; of C with 7z (c; ) In F



Rule application

Arule H - C is applicable to a fact F if H projects to F

Given a projection 7 from H to F, applying the rule
consists in:

(1) adding Cto F
(2) merging each frontier node c¢’; of C with T (c;) in F




Redundant rule application

Example: trying to apply the previous sibbling rule to this
fact
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Forward Chaining (FC) Scheme

Level 1

F1
Find new rule applications

STOP when ?

- the goal (f.Ii. query) has been

Level 2 l found
- there is no new and

non-redundant rule application

F2




F1

F2

. y
Person ....... : ........ T Person

Forward Chaining (FC) may not halt

VX (Person(x) = 3y (Person(y) A motherOf(y,x))

Person

l

Person

© moveror Person|

l

Person

Person
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Forward chaining soundness and completeness

Knowledge base K with a set of facts F and a set of rules R

Query Q

Q Is logically deducible from K if and only if there is a
projection from Q to a fact produced by FC (K)



RULES
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GO TO RULES IN THE PROJECT MENU
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O Project # _ 0O || CoGuiis a graph-based visual tool for building Conceptual Graph knowledge bases encoded in
- [&] vocabul COGXML. In order to build / edit your knowledge base you need to build / edit (1) the
El P':'Cﬁ Lary wocabulary and (2) the facts.
; hterns

@ To build / edit your vocabulary click on Project {left panel) and then double click on
Yocabulary. ¥You will then be able to build or edit the concept or relation hierarchies as
well as the set of individuals.

@ To build or edit the fact graphs select Project {left panel) and then double click on
Facts. Right clicking on Facts will allow you to create a new set of facts and then a new
fact. To edit a Fact simply double click on it.

@ To query facts, using COGITANT as a querying engine, create your query (Project >
Queries) then use the Query Facts assistant (Reasoning menu).

@ To enhance your knowledge base with rules select Project {on the left) and then
Rules.

@ Several assistants for processing facts and rules are available from the Reasoning
men.

For more details please refer to the homepage of Coqui where you will find a Getting Started, a
User Guide, a Tutorial, as well as some examples of COGXML.
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RIGHT CLICK ON DEFAULT SET AND SELECT
NEW RULE
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NAME YOUR RULE AND EDIT THE HYPOTHESIS
AND THE CONCLUSION
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TO EDIT YOUR RULE DO THE SAME AS FOR

EDITING FACTS
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TO EDIT YOUR RULE DO THE SAME AS FOR
EDITING FACTS
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TO EDIT YOUR RULE DO THE SAME AS FOR
EDITING FACTS
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TO EDIT YOUR RULE DO THE SAME AS FOR
EDITING FACTS
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TO EDIT YOUR RULE DO THE SAME AS FOR
EDITING FACTS
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TO EXPRESS THAT TWO CONCEPT NODES DESIGN
THE SAME ENTITY ADD A COREF RELATION
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DO NOT FORGET TO ADD THE COREF
RELATIONS BETWEEN ALL CONCEPTS
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TO CONSTRUCT A NEW RULE RIGHT CLICK ON
DEFAULT SET OF RULES
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WE WILL EDIT THE SIBLINGOF RULE
DESCRIBED EARLIER IN THE TUTORIAL
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THE RULE: IF A HUMAN IS THE SIBLING OF ANOTHER
HUMAN THEN THERE EXISTS AN ADULT WHO IS THE

PARENT OF THE TWO HUMANS
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LET US TRY TO APPLY THIS RULE ON THE FACT
EXAMPLE-FACT-SOLUTION1
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TO APPLY RULES, CLICK ON REASONING THEN
SELECT APPLY RULES
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SELECT THE FACT ON WHICH YOU WANT TO
APPLY THE RULE AND THE DESIRED RULE
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TO APPLY THE RULE CLICK NEXT
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THE RULES ASSISTANT PROVIDES THREE

BUTTONS
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THE FIRST BUTTON ALLOWS THE STEP BY
STEP APPLICATION OF THE RULE

4 CoGui 1.2b14 - Tuterial-step5.cogxm| Lﬁ-]m
File Edit ‘“iew Graph Reasoning  Tools  Help

GaEE 2€ b ¥ BPOR SEeesmen v @@EE8 g P

m r:‘_’d Apply rules... -0x

M Project ?=0|f: w i ]
[F-{[E]| Wocabulary
Paberns 1 Man : Baob i H
- Frotolypics
=4k Rules g -
E}--dgfaurt_set E“
{} Ancestar Girl ¢ Alice 1 2 *
a siblingOf ke )———>|Bon
w4 cueries ).
EI‘ Facts L >
El--defaurt_set like

Ltiond
example-generic-fact
= example-simple-fact

sisterOf w

wigwm anly 85:233

- use left buttons to see rule applications

[Apply rule step by step | < Back Mext =
LI CoGui !{l Ancestor !(l siblingCFf _r(l example-Fact-solutionl '“H Apply rules...

N Results - 0

- | Inagraph Description

example-fact-solutiont O Results é Errors /

See rules application step by step




THE SECOND BUTTON ALLOWS THE SATURATION OF
THE GRAPH WITH THE SELECTED RULE
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THE THIRD BUTTON ALLOWS THE STORAGE OF THE
GRAPH ENRICHED AFTER RULE APPLICATION
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GOING BACK TO THE EXAMPLE WHEN WE CLICK ON
APPLY RULE NOTHING HAPPENS!! WHY?
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THE RULE CANNOT BE RE-APPLIED WITHOUT

CAUSING REDUNDANCY
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