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1. In a recent paper, A. Selberg has achieved an elementary
proof of Dirichlet’s theorem about primes in an arithmetic pro-
gression® (numbers in square brackets refer to the references at

the end of this note), and his proof is based upon the following
Selberg’s Inequality :

(1) xV(x) Stlog’p + 1 logplogg + O®),
P, p=AK) Pesz, Pe=A (k)

where

(2) Vo= 50 Dpoge® 2 pioge + O).

a<z, (@) =1 d d o(k)

For every positive integer &, 1 (k) and ¢ (k) are the Mobius function
and the Euler function respectively. p,q are primes and (%, )=1.

We shall give in this note the generalized forms of (1) and
(2) (Theorems 1, 2 and 8). Our method is based upon Selberg’s
original papers®, and Shapiro’s®. The umbral calculus is very
effective in our description of the calculations and results®. The
results of our previous paper® are used here without proofs.

2. Preliminary Lemmas and Notions

Lemma 1. For every integers & and ¢, the number theoretic
function [k]*’>0 with the following initial conditions: k=0, k=>4,
[0]F=1 for :=0,1, 1/|s|! for :< 0 and [k}’ =0 for & <4, is defined by
the recurrence formula [k}’ =[k—4]* + i[k—1]**. Then, we get [k}
=k!/(k—-1)! 1£0). [k]'(¢Z50). is said the factorial polynomial in
Ik degree <.

Lemma 2.

3 COEO) =% gy, tor k204,

where (f)= [k]!/q,! , k=¢>0 is the binomial coefficient.

Lemma 3. A, is a partition of # and if there are m, parts
equal to 1, m, parts equal to 2, m, parts equal to 3, etc., then the
part1t1on may be written as® 2,=(1"2728"...), m;=>0, and we put
m= Zm,, p)y=mljm! my! ...m =0 om).  We associate a
monom1al MRy )= M(As®1y . « «,T0) =271 252 . . .e» With a partition 4,.
Put A" A" (@)= ALy Xaye 0oy Xn) = gp(a,,) M(A,y x), then, we have

M= E x,A"" .



