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WHILE LOGIC has sometimes 
tended to lead to oversimplification 
and abstraction, it has also made it 

possible to refine philosophical  
problems pertaining to science so  

as to give them rigor and precision,  
and in some cases,  

to solve them definitively.

What I do not understand is why 
most philosophers of science believe 

that problems of the philosophy  
of science can be solved by logic.  
Their interminable arguments,  

documented by whole issues  
of the journal Philosophy of Science, 

shows that this is not the best way  
to reach a solution. An empirical  

approach . . . seems to be  
a better way.

“Attention to logic made it 
possible to formulate rigor-
ous criteria of adequacy for 
any proposed solutions.” 
(Bas C. van Fraassen)
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The formal-systems approach will not play much role in my discussion of substantive 
issues of determinism in modern physics. Most of the putative laws of physics take the 
form of differential equations for which questions of determinism principally involve 
existence and uniqueness properties of solutions, and these properties can be discussed 
with as much rigor as ever needed without having to resort to formal systems. If 
philosophers had spent less time trying to achieve for determinism the superficial 
“precision” afforded by formal symbolic notation and had spent more time studying 
the content of physical theories they might have confronted the truly fascinating 
substantive challenges that determinism must face in classical and relativistic phys-
ics

When philosophers discuss laws of nature, they speak in terms of universality and 
necessity. Science too knows the terminology of laws, both in the title (“Ohm’s law,” 
“the law of conservation of energy”), and in generic classifications (“laws of mo-
tion,” “conservation laws”). Scientists, however, do not speak of law in terms of uni-
versality and necessity, but in terms of symmetry, transformations, and invariance. 
You may open a scientific journal and read that some result was reached on the 
basis of consideration of symmetry—never that it was found through considerations 
of universality and necessity. Is the common terminology of laws still apt, or do we 
have here two discussions of relatively different subjects? 
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As a result of these developments, the toolbox of the philosophers of science is now 
greatly expanded. This has opened up a vast space of possibilities, but it also presents 
new challenges. As a rule, it is reasonable to assume that formal methods can shed 
light on just about any important problem in the philosophy of science. But for each 
specific problem, a fitting formal framework has to be actively sought. A crucial 
component of research into a problem consists in seeing what a good formal frame-
work is for it and why, and what the limitations of the framework are . . . Finding 
the right formal framework for a problem is a highly nontrivial task. 
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When categories were introduced, only certain roles were foreseen by mathemati-
cians at the time. In fact, categories were introduced with certain specific functions 
in mind. The concept had a certain form, given by the axioms of original theory, 
precisely to capture these roles. Some creative mathematicians then saw that this 
form, perhaps slightly modified, could serve other original functions and these led to 
the modification and introduction of new forms associated with the theory . . . My 
claim, thus, is that to understand what category is, and I believe that this claim 
could be made for any algebraic structure, one has to understand how a specific 
algebraic form is introduced for a specific usage in a given context and how this 
usage leads via analogies, abstractions and generalizations, to the introduction of 
new context, new usages and new forms, the later having sometimes an impact on 
our understanding of the original form

fundamental
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