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Introduction 

Mankind has used pictorial representations to convey information since the first 
prehistoric wall paintings. The resemblance of pictures to what they represent 
and their universal nature are often put forward as reasons for the efficiency of 
pictures as a mean of communication. In addition, one can identify graphical 
features that play a role in the efficiency of reasoning with pictures. The two 
aspects, representation efficiency and inference efficiency, are complementary in 
this study of a particular class of graphical languages, conceptual graphs. The 
aim of this dissertation is to examine some cognitive and computational impacts 
of representing knowledge with conceptual graph diagrams. 

The course of this dissertation is almost linear. The first chapter offers a 
wide perspective in exploring several facets of the representation of information 
by conceptual graphs in the light of logic, artificial intelligence, cognitive science 
and linguistics. 

The second chapter introduces the most salient theme of this dissertation, the 
complexity of logical reasoning in conceptual graph systems. Symbolic complexity 
theory offers the required fine structure to define the formal problems relevant 
to the study and to explore the connections between the diagrams and symbolic 
logics. 

The third chapter explores in detail the cornerstone fragment: simple concep
tual graphs. A particular interest concerns the complexity of an homomorphism-
based calculus that takes advantage of guarded quantification in the diagrams. 

In the fourth chapter, the addition of different forms of negation to the simple 
graphs and the modal nature of nested graphs are investigated. The tractability 
of reasoning in these fragments and the definition of graphical complete calculi 
remain our main concerns. 

In the final chapter, the main conclusions are drawn from the lessons learned 
along this systematic investigation. 




