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Abstract

A generalization of Wolstenholme’s Theorem is given.
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Introduction
In number theory, there is a well-known theorem
about prime numbers, it is Wolstenholme Theorem. Let

prime number p > 3, Let % satisfy:
ss =1(mod p’)

S" is an integer,then

1.1 1
14+Z+=+-+——==0(mod p).
2 3 p—1 (redB’)- o

This theorem lead to a number of Chinese and foreign
scholars to study it with a strong interest. It has been
generalized to many forms.

Zhang shusheng(1989) pointed out generalization of
Wolstenholme’s Theorem of the following Proposition 1.

1
Proposition 1 Let prime number p > 3, Let — satisfy:
S
— 2
ss" =1(mod p’)
S” is an integer,then

p-1 1
> = =0(modp?) g
1 tp+ K
In the expressions, t is any integer.
Chen Keyin(2005) pointed out the following

Proposition 2, which is equivalent with the theorem of
Wolstenholme.

Proposition 2 Let prime number p > 3, then
o~ p(p-1)1

p(p-1)-1 _ 2
Sk =0(mod p®). @
k=1
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At the same time, Chen Keyin also made the
promotion of Proposition 2 and obtain the following
Proposition 3.

Proposition 3 Let prime number p > 3, n is an odd

number greater than 1, p—1 is not divisible by n—1,t
is any integer,then
p—-1

n
k=1
Zeng denggao(2004) pointed out generalization of
Wolstenholme’s Theorem, it is the following Proposition
4.

Proposition 4 p is a prime number
p>3ut,t €Z(1<k<p-]
0<2/<p-3(t, p)=L

G, =t ==t

2 2
S* is an integer and Let S* satisfy:

ss* = 1(mod pz),then

p—1
2v+l 2
Z(tkp-l—kto) :0(modp ) (5)
k=1
Hong Shaofang(2007) mentioned generalization of
Wolstenholme’s Theorem, it is the following Proposition 5.

Proposition 5 Let m and n is any integer |,
mZO,n21,<n>:{1,---,n}. P+, P, are different
prime numbers and all greater than 3,then
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P Py 1 By (9), (10), we can get (8) holds.

o (6) Easy to obtain rom the proof of the theorem.
= mp,--- p, + 1J y EJ 1) f p
vie(n),(j.p;)=1 p-1p-1 SN p-1
[T(to+ ) ZHthr +H tp+

In the expressions, molecules of fraction can be divisible " |=i =g [E
by p,”* -+ p,”. )

o = - - (1 1)

= t —i t t t
New generalization of Wolstenholme’s Theorem - (tp+p—i) ikt (to+ 1)+ (tp+i Ul P+
J=i =

This paper describes another generalized form of i J*PL

Wolstenholme’s Theorem, It is the following theorem. o1
Theorem Let prime number p > 3, tis any integer, r is a 2 p-t

1 =p(+1) [] (tp+ i)
non-negative integer , p’ |2t +1.Let — satisfy: =g

S j=p—i

$* El(nm pl’—i-Z) =
2
s* is an integer then Z H (tp + J)

p— 1=
=0(mod p"?). i pmi
Zl tp + Kk o ) -1 (12)
2 p-1
when t =0,r = 0, it is Wolstenholme theorem. = Z J=0 (m od p )
=1 j=1
=i
Proof 1= Pl
Lemma Let prime number p > 3, then From the known conditions p' |2t +1 ,(11and (12), we
%1 I ( ) can?et: 1
j= 0(mod p) (8 P—> P- ]
- : T\ — +2
= (th+ j)=0(mod p ).(13)
j= p—i i=1 j=1
Proof (1) multiplied by(p 1) on both sides, can be )=
¢ By (13), can be get:
gepf . p-1 ) p-1 " p-1 p-1
Z H i=o0(modop?) @ [H(tp—l—j) ;(tp—f—l) :thﬂ Htpﬂ
B ; i p-1 p-1 (14>
But - EZH(tp+j)EO<rT]Od pr+2).
plpl 2 (pd ==
ZHJ_ZHJ+HJ = : r+2
SN ERR e S sul [T 9+ 1).07% | = 1.0 19y oo
= = (19 9
2 2, 2= . = s\ * r+2
=) J(p—i) HH'HJ—DZHJ- S (tp+i) =0(modp™?).
- = = =S =1
j=p—i j=p—i j=p—i
By (15), we can get (7) holds.
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