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Since Jô\ F\ < », the first equation in (4) has a solution, say 0i,

such that 0i—>0 as x—»<*. Put ri = exp— f%F cos2 (/-Hi). Then ri and

0i constitute a solution of (4). Set yi = ri sin (/+0i). One can construct

yz similarly.

References

1. N. Levinson, The asymptotic nature of solutions of linear systems of differential

equations, Duke Math. J. 15 (1948), 111-126.
2. A. Wintner, Asymptotic integrations of the adiabatic oscillator, Amer. J. Math.

69 (1947), 251-272.

Remington Rand Univac, Washington, D. C. and

Howard University

REMARK ON 7r(x)=0(x)

S. E. MAMANGAKIS1

In Hardy and Wright [l], Landau [2], and Prachar [3] there are

proofs of ir(x) =o(x). The purpose of this paper is to provide a simpler

proof.

Theorem. irix) = oix).

Proof. Let Mr denote the product of the first r primes. Given any

positive real number x^2, it is clear that there exist unique positive

integers k and r, with l^k^pr+i—l, such that

(1) kMr^x < ik+ l)Mr.

For any x satisfying (1) we must also have

(2) ir(z) g ik + l)<piMr) + r

(where 0(Mr) is the totient of Mr). From (1) and (2) we obtain

*■(*)      ik + \)4>iMr) r
(3) 0 ^ ^— g-——- +- •

x kMr kMT

Since kMr^kr\^r\ and ik + i)/k^2, we replace (3) by

(4) Og —1211(1- PT>) +-— •
* .-i (r - 1) !
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Since there are infinitely many primes (a fact already used implicitly

in defining k and r), r—* <x> as x—» °°. We may therefore write

*■(*) A 1
0 ^ lim sup —- ^ 2 II (1 - PT1) + hm- = 0,

i->«       x i=i r—» (r — 1)!

where the divergence of IL"i i^~PTl) to zero follows from the di-

vergence of X.i-1 Pî'1-
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