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1. In the present paper, we shall generalize Casimir’s theorem® on
semi-simple continuous groups, which may be stated as follows:

Let X3, X;, ---... , X, generate a semi-simple continuous group and
satisfy the law of compositions such that
[Xi; Xk] = C?an’ (iy k= 1’ 2’ """ ’ ’r) .

If (¢g™) denotes the inverse matrix of the coefficient matriz (C%C§,) of
Cartan’s quadratic form

9, 1)=Cg CL2*I¥,
then the differential operator of the second order
P(X)=¢"*X; X,
is permutable with every element X, that is,
X, P(X)=P(X)X,, (0=12,...... , 7).

By means of this theorem, Profs. B. L. van der Waerden,? H. Casimir
and Richard Brauer® gave the algebraic proof of Weyl’s theorem® that
all reducible representations of semi-simple continuous group are com-
pletely reducible.

2. In general, we assume that an r-parametric continuous group
G of transformation is generated by 7 infinitesimal transformations

X, =@ a2 ey g™ -0 (0=1,2, ceuen, 7),
ox

where £X(xda?...... ,%™ are analytic in a neighborhood of the origin.
Then, we consider the symmetric differential operators of the »-th order,
defined as follows :

P(X)=g, P(X)=¢'X;, Pz(X)=gikXiXk ’
.................................... N Py(X)=gikj"'lXiXkX:i .u...Xl,

ikj...l — pkii...1
gzj =g * ’
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