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In science we have a traditional division of work: on the one hand we have fundamental, logical and theoretical investi-
gations and on the other hand we have experimental and application side examinations. The theoretical work in science 
is using logics and mathematics to formulate axioms and laws. It is linked with the philosophical view of rationalism 
whereas the other aspects of science using experiments to find or prove or refute natural laws have their roots in the 
philosophical empiricism.  
In both directions – from experimental results to theoretical laws or from theoretical laws to experimental proves or refu-
tations – scientists have to bridge the gap that separates theory and practice in science. 
This epistemological dispute is of great interest for historians of science but it is ongoing till this day and therefore it is of 
great interest for today’s philosophers of science, too. Searching a bridge over the gap between rationalism and empiri-
cism is a slow-burning stove in the history of philosophy of science. Lotfi Zadeh’s hierarchy stack of methodologies, 
fuzzy sets and systems (FSS), computing with words (CW) and the computational theory of perception (CTP), is recom-
mended to build a bridge over this gap. 
We will examine this methodology stack for bridging the gap between real and theoretical systems from an epistemo-
logical point of view. Also, the approach dubbed the “structuralist view of scientific theories” in the 20th century will be 
extended and enhanced by the concepts of “fuzzy sets” and “fuzzy relations” to model perceptions of scientific observ-
ers. This approach provides a new view of the “fuzzy” relationship between empiricism and theory. To illustrate the re-
sults of this “fuzzy structuralist” theory in the philosophy of science, three case studies – medical diagnosis, and evolu-
tionary biology, and information theory – will be discussed. 
In the last decade the historian of science and molecular biologist Hans-Jörg Rheinberger presented a new approach to 
philosophy of science, “historical epistemology”, that deals with the concept of so-called “epistemic things” - “fluctuating 
objects”, “imprecise concepts” – as he also called them in his historical work. “As long as objects are in flux” he 
stressed, “the corresponding concepts must remain in flux, too.”  
Regarding the historical development of such concepts we accentuate the value of imprecision, vagueness or fuzziness 
in science.  
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