. an infinite. elastic solid” (cf Cambridge and Dublin Mathe-
~ matical Journal, 1848).
‘It ‘'may be noted that the density of an 1sotrop1c solid,
~ which does not vary thh the coordinates (x, ¥, z), is expressed
" by the ratlo,

- e = [lm+n) v241/( dX/dx+dY/dy+dZ/d2) (43)
“But by Pozssons equatxon we have

T U gme =, = —V*V/4n (44)

or g ==(alam)( ) Vot 0 VoDV . (3s)

.~ By comparing (43) and (45), we find that if a mass
l of densnty, . :

" g = iflam n-ra)- (X

dX _dY g) (46)

+ —+
dx dy ds

be dlstnbuted throughout space, we may conclude that its.

__potentlal at {x, y, 5} will be. identical with the dilatation of
he elasnd solid substance:

- = 9a/8x+8,8/8_y+87/85
G Fot if we divide (42) by (m—+#), and subtract from
1t the ﬁrst of (44), we get: .

SR 2T IS (dX/dx+ d V/dy+dz/ds)/(m—+n)+
_ L =V —4me=o

;"whlch glves o 'V’(d— V=0

(48)
L. 400 400 400

—_—0 — D0 —Op

. For the element of the mass is °

400 +00
—_—00 — 00
all space, we have: <400 400 400

—00 —o0 —0o

a——u+U

ViU+X[n =0

v V’u-f— m/n) dd/ax =0

+OO -+ 00 + 00

00— 00 00
+oo+oo+oo

—00 —00 — 00
400 400 + 00

,((

- =00 —00 —00

5044

(47)

4 (49)
6‘-— 1/[4n (m-f-n)] j‘ j j‘ (dx’/dx’ +-d Y'[dy +dé’/dz’)/1/[(x x)?

o = 1/[47 (m~+n)] - (dX"/dx’'+d ¥V'[dy’ +dZ’/dz

and the mutual dlstances of the elements of mass filling the element of space dx dy dz is
L r= V{e—o)+(y=r)+—2). B

o These expressions may be .rendered more convenient by mtegratmg by parts,

h.dmon of convergence, accordmg to which when x' is infinite,

j‘., ‘YX’/V[(x—x’)2+(y-—-_y') +(z—z’)2]-dy’dz’ =o0.
And therefore, for the three components of finite value, resolved along the coordinate axes,
6= I/[w m+ﬂ] - -+ Y’(y~y’)+2’(z—z)]/V[(x—x)2+(y —y)*+(s—2)°]-dx’ dy’ dv'.

We may mtegrate each ‘of the equations (38) in the same way, for @, B, y respectively.
: B = v+ V

Viw+ m/n )06/0z = o

",’:r/m)f § Jom TR, (R S — da dy ds”

/mq‘jjwwwwmwu

- - 80 1

//‘
it dX/dx+d¥V/dy+dZ[ds— 4w o (m~+n) = o - ‘(50)“;§
or the density is defined by the expression: v 1

o = 1/[47 (m~+n)}-(dX/dx+d V/dy+dZ[dz) . (51)‘

This specifies the density throughout space of the infinite |
isotropic solid, that of the finite solid body in (41) being'
unity per unit of volume. :
To reach Lord Kelvin's result most directly, we let R
denote the resultant of the forces, X, ¥; Z, at any point
(x, », 2), at the distance » = l/(x2+_y2+z2) from the origin, ,
whether discontinuous and vanishing in all points outside
some finite closed surface, or continuous and vanishing at all
infinitely distant points with sufficient convergency to make
R7r converge to o as r increases to ©©. Then the con-
vergency of Xr, Yr, Zr to zero, when » is infinite, clearly
makes }J == o for all infinitely.distant points Accordingly,
if S be any closed surface round the origin of coordinates,
everywhere infinitely distant from it, the function (d V}is
zero for all points of it, and satisfies the equation V*(d— V)
== o for all points within it. Therefore § = ¥ throughout
the infinite isotropic solid. :
" Now let X", ¥, Z' denote the values of X, ¥, Z at any :

'point (x, y, 2), and by a triple integration throughout all space,

we shall have for the potential ¥ or dilatation d:

(52)

(53)

+(y—y)2+{(s—2)?% -dx’'dy ds'.

(54)

and noticing the prescribed con- .

(s5)
and integrated th’roughout

(s6)

The result for these

/47'm j. J‘ 'fm 09" [0x" + X”)/V[x—— ”)’+(y y”)2+(z—z”)] da’ dy” dz”

y=w+rw (s7)
X/47m Y/ann  Zlsnn . (58)
"V2u+(mfn) ad/av =o VW+VYrn=o0 (so)
V2W+Z/ﬂ =o0. . 59
(60)

x//)'2+(]__},//)2+(z;_zu 2] .dx" d}/‘, ds” .



