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Abstract: In this paper, a novel circle method is introduced which, compared to previous approaches, eliminates the need 
to explicitly estimate the prime-variable triangle sum on the residual interval [1]. By employing the Fourier series to express 
the summation formula, we estimate the triangle sum on the residual interval. At the same time, the concept of the 
intersection set is introduced. Using this concept, we recalculate the estimated values on both the main and residual 
intervals, thereby forming a new circle method. This new approach focuses on proving that the main value of the solution 
count is equivalent to its value on the main interval. 
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Let N be a sufficiently large even number, be positive integer,2113 ,, baMPN ，，

  be natural number.Assume that the following basic relationship holds01m
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Definite  be the main interval, if ,then 01 I  01 Iy 

  10
1

1,1,1),(,0,
q

zQqqaqaz
q
ay 

Where

   








1010

10
10

6
01 ,

,





q
qq

qDeQ ，

The remaining interval interval is

   0102 \11,1 


 II 




 

For each valu in the interval,the prime variable function can be expressed as:
  pi

N

Np
eS  2

2






Where

N
NN b222 log



Prime variable equation  decompose on the .Formula (3)~(12) proof can beNpp  21  01 I
see chapter 11 of reference 4.We have
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Formula proof can be see reference 4,chapter 4 theorem 2 and chapter 10  lemma 11 take  and  20
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It can be obtained by formula (6)  
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where .This is the conclusion of exiting lemma.     .211121 ,0 PmPmbPqPmm  
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Theorem 1( New Circle Method).
Given the parameters same as above (1)~(13).then
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 then we have    
Lemma 3.  Given the parameters  in (1), (14),(15),(16) .Let
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Replace the Euler function with following function               
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 in (17),thus could get the coefficient .we have 00 C
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It easy to see 

 
         

 
          

   
 

 NOdyeySCS

dyeySdPdPEdPyPdPdPEdPyPS

dyeySmdPdPEdPyPmdPdPEdPyPS

Nyi

I

ydPmNi

I

D

d

ydPmNi
i

I

D

d











 






























 22
001

22

1
1

22
0101

1
1

01

01

01

0

01

01

0

11

,1,1

                                                                                                      (22)         
We use same method to calculate the function ,we have  NmPF ,,2 01
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We noticed that the functions on the set are all functions with period of 1,thus
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It easy to know 
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By (15)~(25) the lemma 3 thus proved. 
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By (26),(27) and lemma 3,theorem 1 thus proved.

Note,the theorem 1 also holds for if let ,  be prime number.The ipNN  3 32  Npi

theorem of three prime numbers tells us that .N

In order to prove theorem 2,lemma 4 and lemma 5 is proved first.
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 This proves the lemma 4.
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Finally by(29)~(31) ,we have the value on  09 ,PI

    

 

 

 

 

 
 

  

 
    

  

  
  

   

 



















































































110

3510

510

3

01

0110

10

1011

301
0101

3

110

1.,1

2

1

1
1,

1

1

03

11

| 1.,1

2
012

1

12

z22
1

013

10

09012 ,,,,

Qq kPqIn

Nq

Nq

q

qa
a

q
N

k

qr
r

kPqIn

Nz
q
an

it
l

rt
r
ql

q

q
MmM

kqNim
q

rnmiq
N

kQq

dzz
q
aSnd

N
QM

dzez
q
anSe

MN

PINmPFGS
t

l









 















(3)~(12) and lemma 4 gyves the value

    
 

     
  



































1

10
2

01

03
~ log

logc

2

7
1

10

04,1
22

10209012
log,,,,,

Q
N

PmNyi

I e

NNONONDdyeysSPINmPFGS




 


                                                                                       (32)                                                                                       
By (28),(32),the proof of lemma 5 is thus completed. 
                                                                  
Let be a exception module(chapter 10 lemma7 of reference 4 )                                                                                           0q
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On the other hand,by lemma 5,first we have 
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Because according to the conditions of the hypothesis set,
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Finally  by (33)~(41), (3)~(12) could obtain                                                                   
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Theorem 2 thus proved.

Theorem 3. ( Asymptotic Formula of Solution Number)
Let  be the number of solutions of ，where )(ND Npp  21 21,pp
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 Theorem 1 thus gives
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By lemma 4, , (3) ~(12) easy to showN
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In (4)~(12) still need to care  , when ,with the Sicgcl's theorem    NDND 1514 ， Nq A1log0

,take  makes .if   using theorem 2 . thus prove theorem 3. 
N

c
A1log

10 

  
10
1

1 A 10
1log QqNA 

Disclosure statement
The author declares no conflict of interest.

References                                                                     

[1] Apostol TM, 1975, Analytic Number Theory Guidance, Springer-Verlag, New York-Heidelberg.
[2] Titchmarsh EC, 1951, The Theory of the Riemann Zeta-Function, Oxford.
[3] Karatsuba AA, 1984, Basic Analytic Number Theory, Springer, New York.
[4] Pan C, 1984, Goldbach Conjecture, Science Press, China. 

 Publisher’s note

 Whioce Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. 


