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.., a~ infinite,eia'~tic solid (cf, Cambridge and Dublin Mathe- if dX/dx+dY/dy+dZ/d.z-4nl! (,ll+n) = o (50)~~

matical Journal, 1848). , , , , or the density is 4efined by the expression: '~;
, It ~ay be note~ that the de~slty of an Iso~roplc solId, = 1/[ n (m+n)] .(dX/dx+d Y/d +dZ/dz) , ( I) ,~

whIch does not vary wIth the coordInates (x,y, z), IS expressed. I! 4 ~ S ,
, -by the ratio, This specifies the density throughout space of the infinite

I!\= [(m+n)V2d]/(dX/dx+dY/dy+dZ/dz). (43) iso.tropic soli?, that of the finite solid body in (41) being,;
B t b ' D .. t ' h unIty per UnIt of volume.

.u y .c't1lsson s equa Ion we ave. , .
, .2 To reach IJord KelvIn s result most dIrectly, we let R

, ': , ' V2 V+4n I! =. o I! = -V V/4n (44) denote the resultant of the forces, X, Y; Z, at any point
\ or " 1!=--:.(I/4n)((}2J//(}x2+(}2V/(}y2+(}2V/(}z2), (45) (x,y,z), atthedistancer= V(X2+y2+Z2) from the origin"

"c" , c, By c<?mparing (43) and (45), we find ~hat if a mass whether discontinuous and vanishing in all points outside
,,':of density, , some finite closed surf~ce, or continuous and vanishing at allc' 0" ' \ ' = 1/[ n (m+n)] .

( ~ + ~ + ~ ) (46) infinitely distant points wi~h sufficient convergency to make
I! 4 , dx dy dz Rr converge to o as r Increases to 00, Then the con-

, be distributed throughout space, we may conclude th.at its vergency of Xr, Yr, Z:r t~ zero"when r,is infinite, c~early

potential at (x, y, z) will be identical with the dilatation of ~akes V= o for all InfinItely, dIstant p~l~tS, Accor~lnglyt
; "'the ell\stiqsolid substance: .If S be any. clos,ed sur~ace round t,he ongln 0! coo~dlnate~,
;;c, , , '. d = (} /(} +(},8/(} +(} /(} ( 7) , everywhere InfinItely dIstant from It, the functIon (0- V) IS

.: ., a x :JI r z, 4 zero for all points of it, and satisfies the equationV2(d'- V)

;'". For If we dIvIde (42) by (m+n), and subtract from = o for all points witbin it, Therefore d' = V throughout
:clt the .fir~t of (44), ,we get: ' the infinite isotropic solid,
~~;;,\: ; ; V'd+(dX/dx-+dY/dy+dZ/dz)/(m+n)+ ' Now let X',Y', Z' denote the values of X, Y; Z at any,

!' , -:V'V-4nl! = o (48) point (x,y, z), and by a triple integration throughout all space,
,~,'whicb gives: ' V!(d'- VJ = o (49) we shall have for the potential Vor dilatation 0:

.!~:,;\;" '::" ' ' , +00 +bo +00

'~\""J:.;liiZi';~~j'(J, ~.:if[41f (m+n)]. S S S (dX'/d.:i:'+d Y'/dy'+dZ'/dz')/V[(x~x')2+(y- y')'+(Z-Z'}2] .dx' dy' dz', (52)
[:'c.:\' ,) " :,. , -00-'X>-op

-: "Forthe element of the mass is' I! = I/[4n(ln+n)]'(dX'/dx'+dY'/dy'+dZ'/dz') .(53)
" -,
~:'. 'li.nd?the mutual distances of the elements of mass filling the element of space dxdy dz is
f:l':c~~:/:ic"r~:!;' r = V[(X-x')2+(y-y')2+(Z-Z')2] , \ (54)

,~"' :1':: ' "These expressions may be,rendered more convenient by integrating by parts, and noticing the prescribed con-

!; !dition 0(, convergence, according to which when x' is infinite,
;c:,:: ',;:;':i~~!~':'Zil,.;,::.,\: ;,~".""", +CX) +CX) , ,"

" S SX'/V[(x-x')2+(y-y')2+(z-z')2],dy'dz'=o. (55)'

~:::",~,-.';""'" -~-oo

1:':' And, therefore, 'for the three components of finite value, resolved along the coordinate axes, and integrated throughout
, \ all sp.ace,we have: +CX) +00 +CX) , ,

!,;,i.: J'1';"O =';I/[41f (m+n)l.S ' S S [X' (x-x')+ Y' (y-y')+Z' (z-z')]/V[(X-X')2+(y- y')2+(Z-Z')2] .d.'t"' dy' dz'. (56)
~~~~;:';.i:" : ~; , ~= -00 -CX)

~,i:"~' ,i,;. 'We may integrate each 'of the equations (38) in the same way, for at ,8, r respectively. The result for these
" 'c' I ,
~,:j:.,~isplac~~ents. is: a = u+ lj ,8 = v+ V r == w+ w (57)

~:~;'~here: u;-:v, w, U; II; W denote the potentials at (x, y, z) of distributions of matter through all space of densities respectively

':~":::: ; -:;' (m/41tn) (}d'/(}x (In/4nn) (}0/(}y (tn/4nn) (}d'/(}z X/4nn Y/4nn , Z/4nn , (58), " ' ,
~~,,;ln: pthet .~ords the functions' are such that throughout all spacel\" )"Cc;~r.' ' ..
~\.:;-;~J:'~,:,;'!:):,:,;~'}:;!'~, : ' y2u,:t-(m/n) ad'/(}x = o V2lj+X/n = o V2v+(11f/n) (}d'/(}.v = o V2 V+ Y/n = 0 ( )
:,':;;p,;"~,;:;>!,~,:~!:;:,:::- , ' " :c, , V2w+(m/n) (}0/(}z = o V'W+Z/n = 0. 59

Y", Z" denote the values of X, Y; Z ,for a. point (x", y", z"), we find
G~~.rq:,;~~~\t;y'f':"i~"::'~',:. " ::"',.! ' -, +00,+00+00

r;-~;I:):i:~~,t,,:~t~;tti~~:.::',: c'a i:=i:t(I /4'n~ ) S S S(In' (}d"' / 8x" + X" )/ 11[( x-'- X" ) 2+ (Y -'- Y" ) 'l+ (z- Z" ) 2] .dx" dt/' dz"
L\,~,.;.",. ,~." , ,," / "
~;!,:\","...,~",J~.,:it'c"",; ,

:;- ' -:00-:0:;:00 .!

S S S (tn .(}d"' !.(}y" + V")/ V[(.'t"-' x")2 + (y- )1')2~(Z -z")2] .dx" dy" dz" (60)

.-:00-:00-:~ /

l.::::.:~,~;,~~!:;:;;;Li~~:~: ~ ,( I/ 41fn) S S S(,n .(}0"/(}z" +Z")/ V[(x -x")'2+(y- y")2+ (z:- z")2] .dx" dy'dz" .,
~ :::";"i!"J"!,;;t,;l,',;f;;;ll'!'\.~"\'!: ::,;;"~ , ' .;
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