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POINT SIEVE METHOD
§1 Introduction

Sieve method is one kind important method of studing fa-
mous difficult problem of number theory in world, ie.
Goldbach’s supposition. In the past two hundred years, many
mathematician having studied the Goldbach’s supposition from
various not alike point of view, and obtained plentiful methods
and results. In which some important results have been obtained
by using sieve method. But it is on very difficult problem to carry
forward the studing progress of Goldbach’s supposition, and
many people expect to have new studing methods, In this paper,
we produce a new method of studing Goldbach’s supposition
which called point sieve method.

Let N is a large even number, whole point set

A={(n) N—_n)ln=0’ 1) 2’ s, N—]} (1)
Suppose addition
P ={ P|P be prime number, and P < Ne '} )
where 7y be Euler constant. In view of e '>e ™ = 11,12
e
=—;—, hence N‘—T >V N, and
Po ={ P|P be prime number, and P<VN}lc P 3)

Denote N, = Ne ', PP, =, P denote the front z(N )

> =N )

amount of prime numbers.



In the following recount, the hrst coordinate of whole point
(n, N—n) is called x coordinate, the second coordinate is called y
coordinate. We abandon every points from Athat x coordinate
of which whole divided by P, denote the set that is consist of all
“emained points and the number of its points by A(}’I (x)) and
N( A(P,(x))) respectively. We call this process that the point

set Abe sieved by using P ox; we abandon every points fl:om
A(P‘(x)) that y coordinate of which whole divided by Pl, de-
note the set that is consist of all remained points and the number

of its points by A(Pl(x,y)) and N(A(P‘(x, y))) :esﬁectively.

We call this process that the point set 4 (P €x)) be sieved by us-
ing PI y; We call above two process that the set Abe sieved by Pv‘ .

We sieve again A(Pl(x,y)) by using P,x, and denote the

set that is consist of all remained points and the number of
its points by A (P (x, y), P (x)) and N(A(Pl(x, »); Pz(x)))

respectively. Sieve A(Pl(x, »), Pz(x)) by using sz, denote

the set that is consist of all remained points and the aumber
of its points by A(P,(x, y), P,(x, y)) and N( AP, (x, ),
P (x, y))) respectively. And so on and so forth, untill sieve

pointset A (P (x, )P, (x, )=, P\ (x, p) by using P x

denote the set that is consist of all remained points and the

number of its points by A (P (x, ), P,(x,y), ==, P & NERIE
4 k4 0 -

Pn(N0>(x)) and N(A(Pl(x, ») PL(x, p), =, leo)_l(x, ),



P (x))). Sieve A(P,(x.0).P, 9D P EIVP gy (5))

by using P o~ )y,denote the set that is consist of all remained
Ny

points and the number of its points by A(Pl(x,y),-",

Py 9P (o9 and N AP o) gy | (eor),

"N )~

P (x,y))). We call above whole process that the P point sieve

u(No)
A.
Let Fis a any subset of A. P] is a prime number, and P1<
Pi < PI(NQ). We abandon every points from F that y coordinate

of which whole divided by P’_, denote the set that is consist of all
remained points and the number of its points by F(Pj(y)) and

N( F(Pi(y))), that is, Piy sieve F in the first place, and after that

Plx sieve F(Pl(y)), denote the set that is consist of all remained
points and the number of its points by F(Pi(y,x)) and

N( F(Pi(y,x))) respectively. Then the order about x sieve and y
sieve can be exchanged when prime number Pj_ point sigve F,

Proposition 1 We have
1° F(P (x, )= F(P (y, x))

20 M Fe i y») = N F (v, 2)

It is easy to prove 1 ° by using the method of proving two
sets be equal, from 1 ° | it is obvious to see that 2 ° is true.

Let R = {P',Pz,---,Pk}c P, but R’ = {P P P
where P" ’P/Z’.“’P/k is a new arrange of Pl’Pz""’Ph‘ From

meaning of point sieve method, it is easy to see that the following



proposition is true:
Proposition 2 We have
17 F(P (x, y), ==, P (x, y])
=F(P' (x, p), =, P/ (x, y));

2° N F(P,(x. p), . P, (x. )

=N< F(P’ (x, y), ==, P’ (x, y)))

In above 1 ° ,2° , every Pl(x, ») can be exchanged by
P (y.x), or every P’i(x,y) can be exchanged by P’i(y,x), 1°,
2 ° are also true.

This means when some prime numbers point sieve F,the or-
der of these prime numbers can be arbitrary exchanged.

Proposition 3  We have

12 F(P (x, p), =, P (x, )
= F(P (x), =, (P (x), P (y), . P (¥)

20 N F@,(x, 3), =, P,(x. 5))

= N(F, ), . P, P, =, PLOY)

Proposition 4 Let point set Fc 4, E< A4, and
F‘ﬂE =«". denote C = F + E, then
17 C(P (x, p). . P (%, y)
=F(P (x, y), =, P (x, y))
+ E(P (x, y), ==, P (x, y))

20 N e, o e )

= N( F(P (x, y), =, P (x, y)))



+ N E@ (5, y) =, P (x, )

Above four propositions can be easy proved by meaning of
point sieve method, in here they are omitted.
Aftet using Ppoint'sieve A4, suppose the set is consist'of all
remajned points is not empty, that is 4 (P (x,y) P )(x,y))#
L]
Might as well suppose point (P,q)e A(P (x,y), <

z(No)

(x,y)). then p and ﬂ Pl_ are coprime, from the definition

P
Ng) e 1
=

of N . itis easy to see that p be sure a prime number, for the same
reason, g be sure a prime number too, and p+g= N, hence we
have following

Theorem 1 To prove Goldbach’s supposition as long as

to prove the following

N AP ) P, 2p))> 0.

§ 2 About sieve function

N( AGa, e, 90, . a,0x, 7))

In the following sections, we will count a series of sieve func-
tions given in above section. In order to count these sieve func-

tions, we will separate a few sections, in this section, our main
work is to count the sieve function N( A (g,(x.y)e, q,(x, y))).

Set



P ={qlgeP, q|N} 4)

1

P, ={plpcP, pt N (5

Syppose, the number of .elements in P! is {, the number of
elements in P2 is s, then

P =i1,4, . q% P, ={P, P, - P}
and P UP, = P. I+s=nN,).

The following two lemmas are obvious.

Lemma | Suppose point set Fc A, qu:’ then

(1) F(q(x)) = F({y)) = F(q(x, y))= F(q(y, x)) (6)

(@) N(Fan) =N Farn) = N Flax, »n)

= N( F(a(y, x) ™

Lemma 2 Let P’l is any not empty subset of PI. that
is P/ ={q’ . . ¢’} g eP ,i=1,2 =, j 1<
<!l Let F= 4. Then

Fq',(x), ¢',(x), ==, @' (x))=F(qg’' (»), ¢',(»), **, ¢’ ,(»)
=F@@' (x, p), = 4" (%, p)=F(g' (y, x), =, ¢/ (, x)) (8)

Theorem 2 We have

I
MA@ 9. a0 = a ) =NNa-1)  ©
i=1 i

Proof In lemma 1, we take F= 4, ¢ =g, ePI‘

from (1) in lemma 1, we have

.
=,
.



N A, 00)= ¥ A, 00) =¥ 4@, x, 5)
=~ Al 0. x)))

The point set Am all have N pomts the first coordinate of these
N points.are 0, 1 2, e N—l respecuvely In these N ‘whole num-

ber, have 1 whole number. be whole divided by g,. Hence we
1

have

B . g P . N o . ]A\
MA@, )= N 4@, n) =N v - w(1- )
Forset A(g,(x, »)), usinglemma 1, again, take F=

‘A (qI (x,»), g= qz.for the same reason, we get

N( A (ll,(x,}’),qz(x,y)))= N( 1 — ;1_)_ ;I_N( . ;’1_)
l 2 .

(- D0

And so on and so forth, we obtain

N A, (xp)ema, epn) = N0 = 1y -2
ql q2

Yoo (1 — L)
ql

The proof of theorem 2 is completed.
§ 3 About sieve function
N( Alg, (x, p),o.q,(x, »).P (x, y)))

In this section, we will give the expression and the calculating

formula of sieve function N(A(ql(x, y),eee.q,(x, y),Pl(x,y))).

« 7 .



For this purpose, prove some lemmas first.
Let 1<a< N, a is a whole number and (a, N)=1, thatis a
and N are coprime. Let point set

G, = 1@ N -a,0a 820, (X]an-[T]ap

¢, =t~ |Zla, [X]a), v - [ X] - Da, [ ¥]
a a a a a

~ 1)a), =+, (N — a, a)}

For above two point sets, the following two lemmas are obvious

true.
Lemma3 Wehave
(1) 6.6, = (10)
a ~op=no)=[%] (11)
Suppose qI,EP‘, J=1, 2, e [ P[ePz. Let point set
G, =i, N=P), @P, N=2P), =, (2 |p,, N
v
‘—[F‘]Pl)}
1
) N N N
@, =1 - [;]P,, [;ﬁ]”u)’ ‘N“[;j]
~oe, (] Soep, e - p R
1

About P‘ point sieve G, and G, we have following
2

Lemma 4 We have
(1) G, (@,(x).q,(x),>,q,(xN=G, (4,09),*> 4,))

=G, (4,(x. ), q,(x, )



(I G, (q,(x), == q,(N=0", @,0(), = 4,6
=G', @,(x, »), =, q,(x, )

() G, @,(x,9),,9,(x: NG, (4,(x,), e, q,(x, )
_Z

@ M6, @, -, 0,6 o)

= N( G', (a,(x, ), =, q,(x, y)))

[N] [N/P,] [[N/pl]] [[N/PI]]

= —_— —_ — ese — +

Pl ql ql qiqz

[‘[N/P,]] g .[[N/P.]]
e 4 —ee k(= 1) (12)
q9,_.9, qlq!."q’

Theorem 3 We have

N A, 5 9 =, 0,0 ), P(x D)
= N( A (x, y), =, q,(x, y)))
N6, (0,6 ), s 0,65, )
~M( 6, @06 2 s 0,5 )
=N(A(q,(x, y) s q,(x, y)))

- 2N(G,,l (9,(x, ¥), =, 4,(x, y)))

=gl )l e

1



- {}E&-} - *'{p];lql’} * {P‘;V‘qz} +o

171

e

Proof The first pomnt (0, N) in Ave out .:4 (q‘: (x,p), ==,
q,(x, y)) already, hence, it is independent of (0, N) when the
prime numbers in P2 point sieveA(ql(x, y), = q,(x, 12) 2

Set

A=A -{ONM={LN-D(ZN=2, . (N1 Ok

When Plx sieve Ao, the set is consist of all abandoned
points is just right G"’. , and G’. (q,| (x,y),---,ql(x,y)) is the set be
consist of all ‘rcrxvlainedA points when g, 4, point sieve Gr ,

that is the first coordinate of every points in
G, (q,(x,y)*+,q,(x,p)) are multiple of P, but not whol€ divided
1

byanygq, (j=1,2.+.D. Hence.
G, (q,0x. ¥, =, q,(x, Ve A, (x, y)- q,(x, y)
When P x sieve A (g, (x.9),",q,(x,y)), the set is consist of
all abandoned points is just right GP (ql (x,y),---,q,(x,y)), hence,
1
N( A, xy)a, )P, ()
=N( Afg (x. p), = q,(x, y)))

-m(6, @, - g ) (14)
From lemma 4 (1)
G, (q,(x.) -, 4, NNG’, (4, (x9), g, (eyN =7 (3)

.- 10



When P y sieve Ao, the set be consist of all abandoned
points is just right G’P , and GP (ql(x,y),-"‘,q,(x,y)) is the set be
3 1
consist of all remained points when qg,,***»q, point sieve
G’P that is the second coordinate of every points in
]

G,P. (qI (x,y),"-,q,(x,y)) are mult‘iple of PI ; but not whole di-
vided by any q,(i= 1,2, -, D). Hence,
G, (a4, (x.9) v g, (2, ) = A(q,(x.x), . q,(x,y)  (16)
From (15), we know that the points in G‘Pl (q, (x, ), =,

q,(x,y)) not be abandoned any one when Plx sieve
A(q,(x,9),+,q,(x.y)). Hence,
G, (qg,(x, ), =, q,(x, ¥)
1

< Ag,(x, »), =, q,(x, »), P (x) an

Therefore, whén Py siev;t A (q] (x,y),---,q,(x,y),P‘ (x)), the

set is consist of all. abandoned points is just right
Gl”. (g, (x,y),---,q’(x,y)). Hence, notice (14). (12), we get

N( A, (x, p), =, q,(x, ¥), P (x, y)))
=N A, . p), =, 0,05, 9 PL(0D)
- N(6, (4,5, ), =, g, )
=N(A(q,(x, y) s q,(x, y)))

— 2N(GPI (g,(x, y), ==, q,(x. y)))

e 11



-Nfl\ (1——’)—2([},\'—]] ‘[L{%’d]"'"
B2 N EZ23] P
+(—1)'[%VT./%"J])

w1 D)= 0= 2) e 1) - )
—---—{P}lvq'} +{P f’v'qz} +...+{;¢|q—ivl-‘—q—}’

v ()

The proof of theorem 3 is completed.

§ 4 About sieve function

N( A (x, p), = q,0x5 ). P (x, y), P,(x, y)))

In above section, we solved the expression and calculating
problem of sieve function N( A(ql(x,y),---,q’(x,y),P‘(x,y))). In
this section, we study the expression and calculating problem of
sicve function N( A(q|(x,y),-",q’(x,y),Pl(x,y),}’z(x,y))), in or-

der to solve this problem, we prove some lemmas in the first

place.

Lemma 5 Let P, PzePz, and

.« 12 .



