SOME CONJECTURES ON PRIMES (1)
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 Abstract. For any positive integer n, let p, be the nth prime.

In this paper we give a countef-example for the inequality

cxp(, /in +1 5/ Dol )/ exp(, Ip,/n kexp(m )/ exp(\/m )
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For any positive integer », let p, be the nth prime. Recently,
Russo [3] proposed the following conjecture:

Conjecture For any positive integer #,
W pu- )= paf< S+ 1P

In [3], Russo verified the equality (1) holds for p,<10". However,
we shall show that (1) is false for some n.

Let p, and p,., be twin primes. Then we have

(2) pn+l=pn+2'
If (1) holds, then from (2) we get
3) P, - 2n< —;-—(n +\\1)9/5°.

It is a well known fact that
4) : p,~nlogn
for any positive integer n (see [2]). Therefore, by (3) and (4), we

obtain
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5 A n(logn—2)<%(n+1)9/5°,n>6.

By [11, p,=297.2°%-1 and p,+1=297.2%%+1 are twin primes.
Then we have n>10'. Therefore, (5) is impossible. Thus, the

inequality (1) is false for some ».
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