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The action of many forces on a system of invariablefizt as is known, defined by
six quantities, namely, the sum of the components efgikien forces parallel to three
orthogonal axes and the sum of their moments wipeet to the same axes: These six
quantities constitute what PLUCKER called tbeordinates of a dyname. One can
replace them with the six forces that act along the dde tetrahedron and form a
system that is equivalent to the given force systétow, in this letter we propose to
examine the properties of dynames that take the forthenf coordinates verifying one
or more homogeneous equations of first degree.

The fundamental concept in this study is the consideratf a bilinear form in the
coordinates of two dynames that represents the sunfl tHeatetrahedra that can be
formed by taking two of their opposite edges to be theslthat represent an arbitrary
force of a system that is equivalent to the first eg@and an arbitrary force of a system
that is equivalent to the second dyname, respectivéhen such an expression is
annulled, one calls the two dynanmastually harmonic. Now, all of the dynames whose
coordinates verify 1, 2, 3, 4, or 5 given homogeneous equatiofist degree will be
harmonic with respect to any assigned dynames whatsoever.

The coordinates of the dynames, when subjected to théitioms above, will be
expressedyzygetically with the coordinates of the given dyname, and will bé, 3, 2,
or 1 in number. When one varies the multipliers esthsyzygetic relations, all of the
dynames that one obtains will be called quintuples, quagBupiples, pairs, or simpin
involution. To each such set of dynames in involution there spomds another
complementary multiplicity, namely, a simple, pair, triple, quadrupée quintuple. The
two associated involutions are such that whereas any dyname of theifivelution is
harmonic with respect to all the dynames of the secoad vice versa, any dyname of
the second involution will be harmonic with respectlt@fthe dynames of the first.

Consider some dynames in a series of dynames of tsaxiated involutions that
admit a resultant. The lines along which the restdtant belong to the first or second
series, and are the zero-moment axes with respehetdyinames of the second or first
series, resp., and the lines of action of the firgtsatond resultants intersect each other.

Examining separately the various cases of involutios,piculiarities that relate to
complexes with zero-moment axes and lines that@jeigate with respect to the various
dynames of the involution are discussed in the memeiwell as the special properties
of the lines of action of the resultants.
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Finally, among the dynames of an involution, one findssotiet annul the
coordinates — that is to say, dynames in equilibri@dne finds that this cannot take place
unless one annuls all of the determinants that appearcertain rectangular matrix.
Depending upon the order of the determinant that one aramulsvolution of dynames
in equilibrium that has bower multiplicity will be contained in the given involution, and
that order is the amount by which the multiplicity ot tigiven involution must be
reduced in order to get that multiplicity. If one supposes ttis@re are dynames in
equilibrium in an involution then the lines of actiontbé resultants that are contained in
the series of given dynames will be subject to thes ldvat pertain to the involutions of
lower multiplicity.



