
No. 4.] 177

On The Interval Containing At Least
One Prime Number.

By Jitsuro NAGURA.
(Comm. by Z. SUETUNA, M.J.A., April 12, 1952.)

Bertrand-Tschebyschef’s theorem (1852) is well-known for the
interval between x and 2x where x>l, within which at least one
prime number exists; this paper, however, enables us to reduce it
up to between x and 6x/5 where x 25. In conformity with Rama-
nujan*, we establish the proof of our theorem upon the following

fundamental formula" T(x)= (x/m)log F (Ix] + 1) where (x)
m--1

E0 (/x ) and v (x)----- E log p.

Lemma 1. Whe n> l,

1--T (x)-T(X---)llog F(x)--logF( x+n-1 ) (x > 1)

and 1--T(x)--T(-)lg F (x+l)--lg F( n"
(x n).

Peo@ Since (e) dt when >0,
F 1--e-F’.(x)_F’(x+n--1) 1 (e-+’-’, e

F Fx n o dt)O (x>l)

and (x+l)--X-- 1--e- e --e-(*’" dt>O (x>O),

ha is o say, 1oC ()--loP( +-- 1 ) and ! log C (+ 1)

-lo r(+!) are inereasin funeions when 1 and >0 rest.

Hence we
1 log r(x)--log F( x+ n-- 1 )n n

Llogn p([x] + 1)-logF( [x] + n) (x 1),

1 log F ([xJ + 1)--log F([1 + 1) T(x)-T( x )
NLn log F (Ix] + 1)-log F( [x]+l].- (Ix] _2 n-- 1),

nlog F (x + 1)-1o p(x+1._) (x > 0)’.

* S. Ramanujan" A Proof of Bertrand’s postulate (Collected papers, 208-209).


