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illustrated. 1855 Excerpt: . . . limits, renders the symmetrical multiple integral, containing p independent
variables, I . . . (xDxw yDyw zD, w . . . -w)mdxdydz. . . a maximum or a minimum, is given by the partial
di erential equation x where the arbitrary functions merely di er from the previous in the number of the
independent variables (p) included under them. II. It is shown (Calculus of Variations, p. 262) that the value of z
which, for certain assigned limits, renders the double integral y(Dzy (Dyzydxdy Zdxdy a maximum or a
minimum, is given by the partial di erential equation Similarly it may be proved that the form of the function
w which, for certain assigned limits, renders the symmetrical multiple integral . . . y(Dxwf (Dvwf (Dzuy. . .
dxdydz. . . or. . . Wdxdydz. . . a maximum or a minimum, is given by the partial di erential equation If there be
but three independent variables x, y, z, the advanced student will find no di iculty in verifying the following
theorem: --IfS be a closed surface enclosing a continuous mass, the density at each point of which is constant,
and F the resultant attraction of an external system M at any element dm within S, then in order that the value
of the triple integral JjJ-Ftfm taken throughout the space included within S, should be a maximum or a
minimum, the distribution of M should be such that DXA DSB D. C 0, A, B, C being the direction cosines...
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