SOME OPERATIONAL EQUATIONS FOR SYMMETRIC POLYNOMIALS

By L. CArLITZ

1. Introduction. Let z, , 2., +-- , %, be k indeterminates, where k is a
fixed integer > 1. For r > 0 define the linear operator
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If we put
1 1 1
T = Tk = &, Zo 73
xl{—l xl;-—l . x]l:—l

and let X; denote the cofactor of zF~" in T, then we have
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It is convenient also to define
(1.3) w, = T7'Q, .
If now 8 = S(x,, @, , - -+, 2,) is any symmetric polynomial, it follows that

w,8 is also symmetric; if S is homogeneous of weight N, then w,8 is homogeneous
of weight N + r — k. Conversely we shall show that if S is a given symmetric
polynomial, then any polynomial F that satisfies the equation

(1.4) wF =8

for some r is necessarily symmetric.

We next discuss the equation (1.4) for 0 < r < k. We show that (1.4) is
always solvable for values of r in this range. The case r = k is particularly
interesting. We find that the operator w, induces a non-singular linear transfor-
mation on the space Ry of symmetric polynomials of weight N. If a,,a,, -+, @

denote the elementary symmetric polynomials in 2, , z, , --- , z; , then it is
familiar that the set of symmetric polynomials
(1.5) or'ay’ +o- ' (g +2np + -+- 4+ kny = N)
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