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n this note some deductions from
Schwarz’ inequality ! are pointed out.
The inequality 1s used to prove a theorem
about mean-square amplitudes and com-
liants in the theory of molecular vibrations.
ome remarks are also made about a
similar theorem for force constants.

Let r; and r; be arbitrary displacement
coordinates. According to Schwarz’ in-

equality K]
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where o;;=<{r®, g;;=<r;*> and g;;=<{ry>
are the appropriate mean-square ampli-
tude quantities.®

The inequality must also hold in the
classical limit of 7'-»c0.* Since o;;—» kTn,;,
one obtains for the appropriate com-
pliants:%*
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Similar relations may be deduced for
force constants. Take for instance a two-
dimensional F-matrix block in terms of
independent coordinates. The above in-
equality (3) necessarily holds for the com-
pliants n;=N,;,=Fy/d4, njj=N,=F,/4

and n;=N;,=—F /4, where A=F,, X
F.,.—F.;. Hence one obtains immedi-
ately
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SHORT COMMUNICATIONS

for the corresponding force constants. This
is a special case of a theorem of force
constants, which is deducible from the
mathematical properties of the F matrix,
studied in details by Fadini.®* For instance,
from the nonsingularity theorem of F as the
matrix of potential energy® (Satz 4), <.e.

4>0, it i1s found at once for a two-
dimensional block
|F 14l
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This is even an improvement of eqn. (4)
because of the lack of the equality sign.
It follows from eqn. (5)
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without sign of equality. It is likely pos-
sible to deduce more general theorems of
the type (3) and (2) about compliants and
mean-square amplitude quantities with the
aid of the developed properties of the F
matrix.* But the interesting feature of the
present proof of eqns. (1)—(3) is its
simplicity and direct utilization of the
property that o,; are mean values.

Finally it may be mentioned that the
here treated theorems all reflect familiar
features known from experience of ana-
lyzing molecular vibrations.
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