
 

 

James Clerk Maxwell, Treatise, 1873, Art. 529:  

We are accustomed to consider the universe as made up of parts, and 

mathematicians usually begin by considering a single particle, and then 

conceiving its relation to another particle, and so on. This had generally been 

supposed the most natural method. To conceive of a single particle, however, 

requires a process of abstraction, since all our perceptions are related to 

extended bodies, so that the idea of the all that is in our consciousness at a 

given instant is perhaps as primitive an idea as that of any individual thing. 

Hence there may be a mathematical method in which we proceed from the 

whole to the parts instead of from the parts to the whole. For example, Euclid, in 

his first book, conceives a line as traced out by a point, a surface as swept out by 

a line, and a solid as generated by a surface. But he also defines a surface as the 

boundary of a solid, a line as the edge of a surface, and a point as the extremity 

of a line…. 

In electrical investigations we may use formula in which the quantities involved 

are the distances of certain bodies, and the electrifications or currents in these 

bodies, or we may use formulae which involve other quantities, each of which is 

continuous through all space.  

The mathematical process employed in the first method is integration along 

lines, over surfaces, and throughout finite spaces, those employed in the second 

method are partial differential equations and integrations throughout all space. 

The method of Faraday seems to be intimately related to the second of these 

modes of treatment. He never considers bodies as existing with nothing 

between them but their distance, and acting on one another according to that 

distance. He conceives all space as a field of force, the lines of force being in 

general curved, and those due to any body extending from it on all sides, their 

directions being modified by the presence of other bodies…” 

 


