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ANEW ATTEMPT ON GOLDBACH CONJECTURE
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Dedicated to Professor Su Bu-chmY on the Qcc<15|on of his 80th Birthday and
his 50th Year of Educatlonal Work :

Let N be a large even mteger and D(N ) denote the number of the ways of
representing N as a sum of two primes, that is

: D(N) - 4-§+mi;-« " . e @

By cycle method, we can denve that - ., 1' S
D(N) @(N)lggN +R, . @

where : : . : '

. 1 BRI |
@(N) 2 l;[z ( (p— 1)2>p|1\g>2(1+ p—2 )
©?(q ) 2 —3qiaN '

R= (:_129 *(q Ca(= N)) logzN J’ §*(a, N)e da SN (3)

—2wiNh

5 (a, N) _Sig g (—N)= 36 s
p<N h=1

2

Q=10g*N and the E denotes the supplemont interval as usual. This suggests us

N

to conjecture that the main ferm of D(N ) is @(N ) 3 N ,

that is

DN ~S ) 2y @

It is well ' known that the.dlfﬁcul’ﬁy in proving this 'conjeéture is to deal with
the 1ntegi‘a1 in the remainder term R. So far as we know, up to now, the cycle
method might be the unique approach® Whlch suggests us to conJecture (4) is true,
In this paper, we shall give another method which alsa suggests us to conJeeture (4)
is true . It seems to be more direct and elemer_rbary than the cycle method.

For convenience, we consider ) o

b= 3 A(d)A(d’> = Zﬁ(d)A(N d)
in place of DINV), It is easy to soo that
S pa- B a0 (M) vo(ty).
. Now We shall provef’chvo ,:fol_lown_lg theorems: . . -~

Manuseript received February. 2, 1982, )
* Recontly Prof. Hua, L. K. has proposed a different new method. on this line, however not yet pubhshed
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Theorem I. Let N be a large even integer. Then for
Q=+ Nlog™N,

we have

where S(N) is deﬁned by (8) . ¥
‘ R- RI+R2+33+0(N 1og—1N) : (6)
and R, —nZ < a(dy) ) ( - a(dy) ):

o :<@:‘ (dx’\’)l _

1>Q

B 2 (2@ 2) (wg . <d> )'

a(m) = p(m) logm ,
Theorem II. By means of Bombieri Theorem we hcwe ’ )
Rl—Rs—O(Nlog‘iN) ST
First of all, we prove some lemmas as follows: '
Lemma 1. Let m be a posztwe integer, and m<N"1 len for

Ry 2<2a(d1))<“2 a(d;)) a

n<N \ di|n
d @ N)e—l

0—>1___%>1/2
' log V-
we have o -
. -1
I (1— -) <logrN, ®
Spim . ‘

"»'P{)"oof.i-Puf:T\ée T , we have v IR B
H2) s m(-2)" - plsts)
and ' _ :

 logIT (14 1 )<z}1

L. plm —1 Dl po-_l plm po

CLol b s p<T 2>T y
Furthermore, we have

. a , e El<<10g1ogN
and o ST 10gN<<1

Since o>1/2, summing the above up, the Lemma is proved
Lemma 2. Let m be q positive integer m<N . Then we ha'ue

3 D oomy ®
SR I |

and

3, ¢ - e(m)
*Proof. ‘Put X=N+1/2 and

S D jgam L oeeemmy,
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FE =TI (1)@

‘ - . v pim p” . *

’ @ _ 1 r’ﬂ'Tf 1 xe o (lgNY).
Then : (f%\;l d 2mi Jo—r F(1+w) w dw+0( T )'

. 1 p_gmx |

where _ b Tog X T=e"1¢X —_ |
Movlng the 11ne of the 1ntegra1 to [c a,T c+fz,T] c—l T£—§’ and using Lemma
1, we have '

2 J‘i’.{%@ &K @ %Vl N.

d<N
@,m)=1

It is easy to prove by the method of Abel Summation that

SREEURIFERS ) 24@) 105 d+o<e-°~mzx) @
1 @ T e D
an : ' :
' S p(d) —iim S #@) 1y
(d%=1 d g aljﬂ(d%ﬂ d° g (F (s) )s=1. (12

1 ’ L = 1 1 .
(‘F‘<s)‘)s=1 - (1“‘5) =QTZ75‘: S
(10) is derived at ongce. co e - L : :

Lemma 8. . We have Jo
N ﬂ(_ml_“gﬂ —&(m) +o(e—c-~/‘—1ogw)

K= EC))
Proof We have _ ‘ o T e
s p(d)logd _ M(d)lt’gdz ) sy D S wm(d)logd
P - RECIONMIY - S R CION- SLON MU
S (t) v _p(et)logwt -
B ¢ @) v<N/t vt -
2@ p@® v 2O oot loxt)
i<y gb(t) ] v<2N/t Y <1qu)+1qg 1)
¢ m=1 (v, m)=1 . Do '
() B Jonpy s p(Blogi §I0)
= +
PO R - RO
=&+%, ‘ : "
By (10) .
_ p () p(v) S TR /1 () N ZRNIY s VO T
2= o, W @i, logo+ (%Zvl—“;w;(t) FYC) +0(e )

m S w(E) —OWToET) — — —owIoET)
gy B, G O T S OCTED.
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Similarly, by (9) _ I
= > #Dlogt < p) | B _ o gmoningy
7 t%— 1p(2) ‘1;<2NJ/t S v*;szv V<2N/t v Ot =)
,m)= - (t,m) -1 (v m)=1 - : .
Summing the above up, Juhe Lemma is proved.

The proof of Theorem I. we have
D) = BA® 3 0@

--S4m 3 o(@) zA(n) z_ a(d) L+, A
(d,N) 1 @ T
It is evident that ‘
I,,—O(N3) ! (15)
and o . oy
I,= 2 Ed(dm) 2 a(dz)
RN A DR
= 2(2‘1@1) + 2“(d1)> > a(dy) + 2 a(dy) (16)
TV \ilo a>Q (asl%%1 . (aa N)Qi ,
o =21+-R1+-R2+R3; B L o .
where 21="§ d% a(dy) , l;_ . a(ds),
' a=e @5

If is easﬂy seen that
21-220(011) EJ a(da) P a(ds) Z} a(d) 3 1

'<d. wi=1 @nN)=1 CATA R /)
5 g s oeun, "
<@ 2 d1<Q 1 o
(2, N)=1 (dyr dg)=1

From (17) and Lemma 2 and Lemma 8, we have

21_ Z 1w (da)logds 2 _(dy) logd, ;*_0<N10g;1N)

@B R dy
o e TOW e )

=G (N)N+O(Nlog™N),
The Theorem is completed.

Now we are going to. prove Theorem II
The proof of Theorem II.

R,= 2 2 w(ds)logdy 2_ w(da)log da

(d N)e 1 5
- :=,2 w(dy)log dy ( > > u(dz)logd2>
d,<Q : N<N  dg|N—
[ n=0(d1) (d, N)@ 1 .

cagg'u'(d;l)logdl( 2 A(N ) 2 2 l"(d2)10gd2)+0(N10g‘1N)

n;_a(d) n:o(d 1) (dg N)g 1
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- 3 p@)logd, ( 5 aw-L 5 1{&3‘%‘2&@1)+0(N log~* V)

S @150
n=N(d2) dy (dard)=1

=dlgqu(d1)10gd1< 5 Aw-

n._N (d,) o

¢(d ) >+O(N10g‘1N) .

-3 1u<d1>1ogd1 (2(0 A@ e

)+O(N log* V)
—O(N1logN),
Similarly, We have ‘ __ L
Ry=O(IV log ™ N);
The Theorem is completed.
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iy p—2

N o
(— N))lggN j §2(a, Mo~ da

L
S(a, M) = 3, 60, Gu(~H) = 2o
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B DUl ) o )
ZFJ‘CTIE%T—FEW]‘AEE | g
EEL BN HREH, Q=N ilog N, i e e
D) = SNHN+R, 7 ®
B= R1+R2+'R3+0(N10g-1N), LT ; ©
m-Z(Za(dl))( » a(d2)>

XE

(@ l%) ”1
<0

Ry~ 2(2%&))( > a(ds))

(dst)=1
dy<Q

N<N | diln I N=n
d,>Q dgy N)=1
d;>Q

R;= > ( Ea(di)) (( > a(ds) )
a(m) = u(m)logm,
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