
SOME CONGRUENCES FOR THE BELL POLYNOMIMALS

L. CARLITZ

1. Let alf a2, a3, denote indeterminates. The Bell polynomial
φn(alf a2, a3, •) may be defined by φ0 = 1 and

(1.1) Φn = *,(«,, «,, α., •) = Σ ^Σ

where the summation is over all nonnegative integers kά such that

kλ + 2k2 + 3fc3 + == n .

For references see Bell [2] and Riordan [5, p. 36]. The general coefficient

(1.2) A n { h , K k t , • ) = fcJ

is integral; this is evident from the representation

)! (3fe,)!

and the fact that the quotient

(rk)l
kl(r\y

is integral [1, p. 57],
The coefficient An(klf k2, fc3, •) resembles the multinomial coefficient

M(klf K fcs •) = ~k + & + fc + )!
kλ\k2\kz

If p is a fixed p r i m e i t is k n o w n [3] t h a t M(k19 k2, k3, •••) is prime t o
p if and only if

ki = Σ aijPj (0 ^ α i y < p) ,

&! + fc2 + fc3 + = Σ ajPj (0 ^ αy < p)
i

and

It does not seem easy to find an analogous result for An(klfk2,kz, •••).
For some special results see § 3 below.
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