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tational, E is constant along the same stream 
line (filet) defined by the equations 

where u, v, w, are the component velocities of 
the particle ; 3d, when the motion is steady 
but rotational, E is also constant along the 
same vortex line, defined by the equations 

d x - d y - d z-
-7
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where p ,  q, r are the component spins. 

Then follow a proof of the theorem of Helm- 
holtz, above cited, and of the theorem that in 
the case of a liquid filling a recipient the ve- 
locity components u, v, w are determinate if 
the spins p ,  q, r are known a t  any instant. 
Several very instructive special cases of vortex 
motion are also considered ; and the chapter 
closes with an exposition of the problem of the 
motion of a solid in a liquid, application being 
made especially to the case of pulsating spheres 
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That a third edition of this book has been 
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ance is gratifying evidence of a growing public 
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' interpreting that phrase in a somewhat larger 
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most developed and most systematized branch 
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to those countries of Europe with which 
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