ON CERTAIN COEFFICIENTS USED IN MATHEMATICAL STATISTICS
By Evererr H. LARGUIER, S.J.

I. Introduction

(1.1) We have studied here certain coefficients arising in interpolation, numeri-
cal differentiation and integration formulas in order to establish explicit expan-
sions for these coefficients in the form of a finite summation. Ordinarily they
are obtained by means of recursion relations, which necessarily demand the
building up of a complete table in order to find the desired set of coefficients. By
using the methods described in this paper, we are able to calculate any desired
set independent of the ones which precede it in the table. In the literature we
find two other expansions of the difference quotients of zero, one by Jeffery! and
one by Boole.? Qur expansion for the differential quotients of zero is the same as
one obtained by Jeffery,® however the proof is more elementary and simple.

The Bernoulli numbers also find a wide range of application in many finite
integration formulas, and hence our attention was drawn to the discussion of
certain coefficients which occur in the study of these functions.* As in the cases
mentioned above these coefficients are likewise ordinarily obtained by recursion
formulas, but by our expansions they may be obtained directly.

II. Difference Quotients of Zero

(2.1) It is our purpose here to show that this difference quotient of zero, A 07,
may be expressed by the following summation:
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where aj, @2, -+ , @m-1=0,1,2, ... ,;n —~manda; Z az = -+ = @Gmn1 = 0.

Obviously the number of terms in the summation is the number of combina-

tions of n — m + 1 things taken m — 1 together where repetitions are allowed.
(2.2) By means of the recursion relation’

A™0" = m A™0"1 4 m A™Qn1 (2)
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