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ratio residues ; the works of Stieltjes appertain here also. 
Certain differences between the various orders of residues 
explain themselves by difference in properties of spaces of 
different dimensions. The geometric reasoning of the 
author presupposes familiarity with transcendental geometry 
on the part of the reader ; where the theorems admit of 
immediate extension to space of any number of dimensions 
the exposition is made for five dimensional spaces. I t is be
yond the scope of this short notice to recapitulate the re
sults, which, in the nature of the subject, resist compression. 

E. O. LOVETT. 
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T H E theory of partial differential equations has reached a 

high degree of perfection, but the theory in its present form 
lacks unity, its various parts resulting from particular prop
erties and remaining almost independent of one another. 

Thus the integration of linear systems rests on a partial 
extension of the theorem of Oauchy ; in non-linear systems 
it is necessary to distinguish two cases according as the un
known function does or does not enter, since the method of 
Jacobi and Mayer experiences modifications in passing from 
one to the other ; further the method of Lie is demonstrated 
only for systems in which the unknown does not figure, and 
is the consequence of a theorem which results from the 
theory of characteristics or from a method of Jacobi. 

The object of the memoir of Delassus is to unify this sys
tem of details by determining a canonical form altogether 
general and establishing a general existence theorem. In 
the case of systems in which the unknown does not enter, 
this canonical system coincides with the form in involution, 
but it is no longer the same when the unknown enters ex* 
plicitly. Upon this general canonical form Delassus estab
lishes a fundamental existence theorem which he calls for 
short the generalized theorem of Cauchy ; the demonstration 
of it yields the following theorem which plays a capital role 
throughout the theory : The integration of a system of par
tial differential equations of the first order having but one 
unknown can always be referred to that of a single equa
tion of the first order. This theorem was already known 
for the case where the unknown function is absent, having 
been demonstrated by Lie by means of the general theory 
of characteristics and then by Mayer who employed a 
method of integration of Jacobi. 


