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p
) ≪ p

1
2+ε(m, n, p)

1
2 .�� �M$) [3].�{ 3 � p "u��� m, n "T�� χ Æ�j pα $~8 Dirichlet �S�P*~<2($VT� k, k|pα − pα−1, C7JÆ

pα−1
∑

a=1

χ(a)e(
mak + nāk
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0, t�.Æ℄ µ(n) " Möbius ?�� indm Æ� m +*Dj n $~82(L4$Z
��� �M$) [4].�{ 5 � p ≥ 3 "��� r, s "T��P*~<2($T� k|pα − pα−1, C7JÆ

∑∑

a∈Ab∈A

ab≡1 (mod pα)

e(
r · ak + s · bk

pα
) = O(p

3
4 α+ε(r, s, pα)

1
4 ).�� !$) [1] -,℄$ p − 1 �B pα − pα−1 ���P�Q<ZB$) [1] G�&-,�:Xi�8
��{ 6 � p "u���P*~<2($�� 0 < δ < 1, C7JÆ

pα−1
∑

r=1

pα−1
∑

s=1

∣

∣

∣

pα−1
∑

pα−1
∑

c=1 d=1
|c−d|<δpα

e(
−rc − sd

pα
)
∣

∣

∣
= O(p2α ln2(pα)).



406 � / 2 U J q e 27X�� !$) [1]-,℄$ p�B pα ���P�Q<;ZB$) [1]G�&-,�:Xi�8
�
3 l|��^A�OB&Æ

q
∑

r=1

e(
rn

q
) =

{

q, �< q|n

0, �< q 6 |n9GB&Æ
pα−1
∑

r=1

pα−1
∑

s=1

[

∑∑

a∈Ab∈A
ab≡1 (modpα)

e(
rpα{ ak

pα } + spα{ bk

pα }

pα
)
]

=

pα−1
∑

r=1

pα−1
∑

s=1

[

∑

a∈A

e(
rak + sāk
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Extension on the Distribution of Primitive Roots Modulo p

QIAN Miao-lan
(Department of Mathematics, Fudan University, Shanghai 200433, China )

Abstract: Let p be an odd prime. k is a positive integer with k|pα − pα−1. The main purpose of this
paper is to study the distribution of k-th residue modulo pα, when α is a positive integer with α > 1.

Key words: primitive root; trigonometric sums; Kloostermann sum.


