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In the work presented in this talk, different general discrete mathematical models 
were developed.   These are termed combinatorial representations.  In this talk, I 
will introduce only the representations based on graph theory: graph 
representations.   
 
This research is intended to represent the engineering problem through one of 
the graph representations, then, through a series of transformations between the 
graph representations, to transform it to another engineering domain, where it is 
solved.  
 
This approach enables the knowledge existing in the transformed domain to be 
employed in the representations and their interrelations.  In this talk, I will 
introduce a number of practical results that were achieved by employing these 
graph representations:  
 
Revealing new relations between different engineering disciplines.  Taking 
advantage of the relations between the representations has led to the 
establishment of a number of essential relations and transformations between 
different engineering domains.   
 
Treating integrated systems in a unified way.  The approach allows dealing 
with highly coupled systems containing elements from different engineering 
domains, while the analysis process in the representations is applied to all the 
engineering elements disregarding their original domain.  This enables a new 
type of collaboration between engineers from different fields.  
 
Deriving methods, theorems, concepts and ideas.  Both known and new 
theorems and methods in one engineering domain can be transformed to other 
domains through the relations between the representations.  This theoretical 
research will be demonstrated by introducing transformation of knowledge in 
the same field (such as, transformation between machine theory and structural 
mechanics), and between different fields (such as, between electronics and 
mechanics).   
 
Developing conceptual design methods.  The ability to transform engineering 
designs from one engineering domain to the other through these 
representations has yielded new techniques for conceptual design.  This work has 
already been applied to solve practical design problems and the results will be 
introduced in the talk.  In addition, this approach opens up a way to predict the 
size of the "domain of concepts" through knowledge existing in other domains.   
 
There are additional applications of this approach, but in this talk I will introduce 
only one – a novel methodology for engineering education.  According to this 
methodology, students first learn the general mathematical models and only 
then, on the basis of their knowledge of these representations, do they learn the 
engineering material. 
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