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Abstract. It isawell known result that for a prime of the form 4k+3, there are more quadratic residues
than non residues in the interval (1, p;l) i.e see [1]. Let N (1, ( p%l )) denote the number of
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quadratic residuesin the interval (1, p%1> .weshowthatas p— oo,
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1. INTRODUCTION. The quadratic residues r, are the residues of iz(modp) i:1,2,...--p%1-

r, will liein (1, p%l )if and only if i liesin one of theintervals
1 — . _ p—3
[ <k+§> p‘—Wka k=012,.. 2= )

where the brackets " | ] " denote the floor function

We can rewrite (1) as
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where" { } " denote the fractional part of the entry.
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Hence Np<1, %)z% J(m%)p_N(m%) p}—\/@+{\/@} 3)




Lemmal. pmg WE}_{ <k+%>p} -0

We do this by showing that p — oo, fp(k):{\/@}andgp(k):{ <k+%>p} are uniformly
distributed on (0,1).

Thisfollows from the fact that fp(k) and g,(k) satisfy the following four conditions as shownin [2].
(1) f (k) iscontinuously differentiable.

2 fp(k) IS monotone increasing to oo as k — oo.

(3) f’,(k) ismonotone decreasingto 0 as k — oo

(4) kf',(k)tendstooco ask — oo
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As p—oo, Z f (k) and Z gp (k) will —»stsotheirdifferencewill -0
0 0
p-3
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Lemma 2. We now need to evaluate hp(k)=2( <k+2>p\/kp)asp—>oo (4)
p-3 1
) 11 1 1.4 1 p\2
Factoring out kz p2 from (4) weget h,(k)=k2 p2 Z <1+ 1)—1 +<§) )
k=1 (Zk)i

Making use of the Bernoulli inequality (1 + x)u <1+ axwherex>—1,0<a<1l we get

hp(k)=%224:i_+2\/? ©)

It can be shown i.e. [3] that the following inequality holds

_ 1 .1 1 =
2\/k_2<1+ﬁ+ﬁ+"'ﬁ<2\/k_l (7)

adding 2+/2 to(7) givesus
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2VKk —2+2y2<2y2+1+——=+—"=+..—=<2Vk-1+22
v V2<2y B AT R v v
Letting k=p;3, in (8), multiplying by % and taking the limitas p — oo, we get
p.(V2-1)\ ¢ p-1\_p_ (2v2-1) .
as p— oo 4+( 5 >p2<Np<1, 5 ><4+ Z p2

which together with Lemma 1 isthe desired result.
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