ES{ & i ke aPE A2 -V

VAN

1777 “F e KB 55 Buler Ui “ BUE SO WA RIVEZUTH (1 — L8
R o FRATIAT #E AR 2 — N N B W AR TR 2R IR B 7 20 tH4d Befh
KEAK Erdos P: “F/DIETFE 100 T4, BATA AR IERME AL W
WA TR 2 A WAE Y 22 0% 0 (HIE IR DG B 7T B AT
. BB REATIIR . NEXAN B EZ A WA X8
SOEPOE X R BTN E— A g, EAANTER Z B, A AR
HOoe A H N EIE e, BRJLEMENE TH LR 225, JFER BT
LT N BZHAEA K N/logN, g 2880w BEARE A AL, PR KO3RS FIR
AR BRA IR IR R 2 Z5U#

P SR I T 2B A h LT A il . 22 5000) U2 A B,
AFEBLIR . ASCHRF AN B 2828 AR AHE RS AR L RE A A
RE o XA AL HE FE A T . 2R BT S e K R SR A AR
B T HFUE AP AT B I 2 B 225001« B P R 3R 1S 2006 4F [ Prgisy
FREFIRKS e FIUHTFE VN “BABUIRG K T2 XA K1
o 7 BEET T SC w2k A S Example8. R AK—FEETHT 18 SO AR 1.
AT IE B < A0S 25> TE IR 2 AR - 2. b A Ha B2 4L
A, MATES I A AR, RS AE . 15FCHR[20], A
NiZ2E v N(logN) ™, A&y, N?(logN) ™. filfi] 66 TUILSCEA HETR R
BSE R, AR 2, AT CBCEETET) KRR — R R
WIS, WX AGERBEAE R, Byt R A A =5, T
XS EE AR SCVE N 2006 4 [ PR SR HE /R R, 1Kl AR = B0 5K
Vo AIL Example 8 L4 HE =58 I fif vk



Jiang’s function J_ (@) in prime

distribution

Chun-Xuan Jiang
P. O. Box 3924, Beijing 100854, P. R. China
jiangchunxuan@vip.sohu.com
Dedicated to the 30-th anniversary of hadronic mechanics

Abstract
We define that prime equations

(P P, (R Py) 5)

n

are polynomials (with integer coefficients) irreducible over integers, where
R,---,P, are all prime. If Jiang’s function J_,(@w)=0 then (5) has finite
prime solutions. If J_,(w) =0 then there are infinitely many primes P,---,P,

such that f,,--- f, are all prime. We obtain a unite prime formula in prime
distribution

Ta(N,n+0) = (R, ,P, <N : .-, f, areall prime}|

n

‘Jn+1(a))a)k N )
n!¢k+n (CU) Iogk+n N

~:ﬁ (deg )" (L+0(D). (8)

Jiang’s function is accurate sieve function. Using Jiang’s function we prove
about 600 prime theorems[6]. Jiang’s function provids proofs of the prime
theorems which are simple enough to understand and accurate enough to be
useful.



Mathematicians have tried in vain to discover some order in the
sequence of prime numbers but we have every reason to believe that there are
some mysteries which the human mind will never penetrate.

Leonhard Euler

It will be another million years, at least, before we understand the

primes.

Paul Erdos
Support that Euler totient function
¢(a)):2HP(P—1):oo as -, L

where o= 21:[.: P is called primorial.
Support that (@,h) =1, where i=1---,4(w). We have prime equations

P=wn+l-, P, =on+h, (2)

where n=0,1,2,---.
(2) is called infinitely many prime equations (IMPE). Every equation has
infinitely many prime solutions. We have

_ _(N)
”h_%é%wf__ﬂw)a+“3% (3)

where 7, denotes the number of primes B <N in P =wn+h n=012,-,

7z(N) the number of primes less than or equal to N .
We replace set of prime numbers by IMPE. (2) is the fundamental tool for
proving the prime theorems in prime distribution.

Let =30 and ¢(30)=8. From (2) we have eight prime equations
P =30n+1, P,=30n+7, P,=30n+11, P,=30n+13, R, =30n+17,

P,=30n+19, P,=30n+23, R,=30n+29, n=0,1,2,-- (4)
Every equation has infinitely many prime solutions.
THEOREM. We define that prime equations

(P By £ (Ryes B (5)



are polynomials (with integer coefficients) irreducible over integers, where
B,---,P, are all prime. There exist infinitely many n-tuplets of B,---,P

such that each f, is prime.
PROOF. Firstly, we have Jiang’s function [1-11]

Ja(@) = II(P-1)" - 2(P)], 6)

where y(P) is called sieve constant and denotes the number of solutions for
the following congruence

k
IT1,(,+,0,)=0 (modP), @

where ¢ =1,---,P-1---,q,=1---,P-1.

J...(®) denotes the number of n-tuplets of P,---,P, prime equations for
which f(R,---,R),---, f,(P,---,P,) are prime equation. If J ,(w)=0 then
(5) has finite prime solutions. If J . (@)=0 using y(P) we sift out from (2)
prime equations that can not be represented P,---,P, , then residual prime
equations of (2) are B,---,P, prime equations for which f(R,---,P,), -,
f (P,---,P) are all prime equation, hence we prove that there exist infinitely
many n-— tuplets of primes P,---,P, for which f(R,:--,P), -,
f (P,---,P) areall prime.

Secondly, we have the best asymptotic formula [2,3,4,6]

Ty (N,n+1) =|{P,,--, P, <N : -, f, are all prime}|

J (@ N"
n!¢k+n (a)) Iogk+n N

=ilill(deg f)*x (L+o(D)). (8)

(8) is called a unite prime formula in prime distribution. Let n=1,k =0,
J, (@) = ¢(w) . From (8) we have prime number theorem

7,(N,2)=[{R <N:PRis prime}‘=%(l+o(l)).. (9)

Number theorists believe that there are infinitely many twin primes, but they do
not have rigorous proof of this old conjecture by any method. All prime



theorems are conjectures except the prime number theorm, because they do not
prove that prime equations have infinitely many prime solutions. We prove the
following conjectures by this theorem.

Example 1. Twin primes P, P +2 (300BC).

From (6) and (7) we have Jiang’s function
J, (@)= 31<1P(P—2) =0

Since J,(w)#0 in (2) exist infinitely many P prime equations for which
P +2 is prime equation, hence we prove that there are infinitely many primes
P for which P+2 isprome.

Let ®=30 and J,(30)=3.From (4) we have three P prime equatins

P,=30n+11, P, =30n+17, P,=30n+29.

From (8) we have the best asymptotic formula
J,(w)o N
¢’ (@) log®

7,(N,2) =[{P <N :P+2 prime}| = N(1+o(1))

1 N
_ 2g[1— = J o™ (L+0(D).

In 1996 we proved twin primes conjecture [1]

Remark. J,(w) denotes the number of P  prime equations,

—¢ZCE) )—I I\ZI N (1+0(1)) the number of solutions of primes for every P prime
o) log
equation.

Example 2. Even Goldbach’s conjecture N =P +P,. Every even number

N >6 isthe sum of two primes.
From (6) and (7) we have Jiang’s function



P-1
L(0)=1(P-2) 11 5=

Since J,(w)=0 as N —oo in (2) exist infinitely many B, prime equations
for which N —P, is prime equation, hence we prove that every even number

N >6 isthe sum of two primes.
From (8) we have the best asymptotic formula

7,(N,2) =|(R < N,N P, prime}|= L(@o N  (L+o).

¢*(@) log’

=2H(1 ! jn P-1 NN(1+o(1)).

#0.

sp|” (P=1)? JPNP-2l0g’
In 1996 we proved even Goldbach’s conjecture [1]

Example 3. Prime equations P,P+2,P+6.

From (6) and (7) we have Jiang’s function
J, (@)= 5<HP(P—3) =0,

J,(w) is denotes the number of P prime equations for which P+2 and
P+6 are all prime equation. Since J,(®) =0 in (2) exist infinitely many P
prime equations such that P+2 and P+6 are all prime equation, hence we
prove that there are infinitely many primes P suchthat P+2 and P+6 are
all prime.

Let @=30, J,(30)=2. From (4) we have two P prime equations

P,=30n+11, P, =30n+17.

From (8) we have the best asymptotic formula

J,(@)o> N
¢’(@) log*N

7,(N,2) =|{P <N :P+2,P+6 prime}| = 1+0(1).
Example 4. Odd Goldbach’s conjecture N =P, +P,+P,. Every odd number
N >9 is the sum of three primes.

From (6) and (7) we have Jiang’s function



—_— 2_ _——
J(@)=11(P 3P+3))Pr£(1 P2_3P+3j¢o

Since J,(w)#0 as N —oo in (2) exist infinitely many pairs of P, and P,
prime equations for which N —P, —P, is prime equation, hence we prove that

every odd number N >9 is the sum of three primes.
From (8) we have the best asymptotic formula

J,(w)w N?
2¢° (o) log®

1 1 N2
=M 1+——g |[1|1-— —(L+0(1).
3<p (P-1)° )P P°-3P+3)/log” N

Example 5. Prime equation P,=PP,+2.
From (6) and (7) we have Jiang’s function

J3(a)):g3(P2—3P+2)¢O

7,(N,3)=|{R,P, <N :N—P P, prime}| = N(1+0(1)).

J;(w) denotes the number of pairs of P, and P, prime equations for which
P, is prime equation. Since J,(@) =0 in (2) exist infinitely many pairs of P,
and P, prime equations for which P, is prime equation, hence we prove that

there are infinitely many pairs of primes P, and P, for which P, is prime.
From (8) we have the best asymptotic formula

Jy(@)w N?
4¢° () log®

7,(N,3)=|{R,P, <N : PP, +2 prime}| = S 1+0(D)).

Note. deg (PPR,) =2.
Example 6 [12]. Prime equation P, =P’ +2P;’.
From (6) and (7) we have Jiang’s function

Jy(@) =TI [ (P-1) ~ x(P)]=0

P-1

i P
where y(P)=3(P-1) if 23 =1(modP); x(P)=0 if 23 #£1(modP) ;



y(P)=P-1 otherwise.

Since J,(w)=#0 in (2) there are infinitely many pairs of P, and P, prime
equations for which P, is prime equation, hence we prove that there are
infinitely many pairs of primes P, and P, for which P, is prime.

From (8) we have the best asymptotic formula

J,(@)w N?

o (o) Tog° N (L+0(1).

7,(N,3) =HF’1, P,<N:P*+2P} prime}‘ ~

Example 7 [13]. Prime equation P, =P+ (P, +1)°.
From (6) and (7) we have Jiang’s function

Jy(@) = [ (P-1)" - x(P) ] £ 0

where y(P)=2(P-1) if P=1(mod4); x(P)=2(P-3) if P=1(mod8) ;
y(P)=0 otherwise.

Since J,(w)#0 in (2) there are infinitely many pairs of P, and P, prime
equations for which P, is prime equation, hence we prove that there are
infinitely many pairs of primes P, and P, for which P, is prime.

From (8) we have the best asymptotic formula

Ji(w)w N?
84°(w) log’
Example 8 [14-19]. Arithmetic progressions consisting only of primes. We
define the arithmetic progressions of length k.

P,P,=P+d,P,=P+2d,,P =P +(k-1)d,(P,d)=1. (10)

7,(N,3)=|{R,P, <N :P, prime}|= N 1+0(D)).

From (8) we have the best asymptotic formula
7 (N,2)=[{R<N:P,P+d, P +(k-1)d are all prime}|
k-1
- Jz(f’)w ’\k' (L+0(D))..
¢ (w) log"N

If J,(w)=0 then (10) has finite prime solutoins. If J,(®) =0 then there are




infinitely many primes B, for which PR,,---,R are all prime. In [20]
Conjecture 1.2 (Hardy-Littlewood conjecture on k—term APs) and Theorem
1.3(G.-Tao) are false.
To eliminate d from (10) we have

P=2P,—~R, P =(j-DP,-(j-2R.3<jsk.

From (6) and (7) we have Jiang’s function
J;(w) = 3}Ek(P—1)k<HP(P—1)(P—k+1) =0

Since J,(w)=#0 in (2) there are infinitely many pairs of P, and P, prime
equations for which R,,---,P  are all prime equation, hence we prove that
there are infinitely many pairs of primes B, and P, for which R,,---,R, are
all prime.

From (8) we have the best asymptotic formula

71 (N,3)=|[{P, P, <N :(j-1)P, - (j-2)R, prime,3< j<k}|

_ Jj(@)a*? N?
 244(w) IogkN(1+o(1))

1 P PAPkD) N
2 2<P<k (P_l)k_l k<P (P_l)k—l Iogk N

(L+0(1).

Example 9. It is a well-known conjecture that one of P,P+2,P+2* is always
divisible by 3. To generalize above to the k —primes, we prove the following
conjectures. Let n be a square-free even number.

1. P,P+n,P+n?,

where  3|(n+1).

Frome (6) and (7) we have J,(3)=0, hence one of P,P+n,P+n” is always
divisible by 3.

2. P,P+n,P+n®-- P+n*

where 5|(n+b),b=2,3.

From (6) and (7) we have J,(5)=0, hence one of P,P+n,P+n?..-,P+n*



is always divisible by 5.

3. P,P+n,P+n°---,P+n°,

where 7|(n+b),b=2,4.

From (6) and (7) we have J,(7)=0, hence one of P,P+n,P+n%..-,P+n°
is always divisible by 7.

4, P,P+n,P+n%---,P+n",

where 11|(n+b),b=3,4,5,9.

From (6) and (7) we have J,(11)=0, hence one of P,P+n,P+n?..-,P+n"
is always divisible by 11.

5. P,P+n,P+n®---,P+n®,

where 13|(n+b),b=2,6,7,11.

From (6) and (7) we have J,(13)=0, hence one of P,P+n,P+n?..-,P+n"
is always divisible by 13.

6. P,P+n,P+n’..-,P+n*,

where 17|(n+b),b=3,5,6,7,10,11,12,14,15.

From (6) and (7) we have J,(17)=0, hence one of P,P+n,P+n?..-,P+n®
is always divisible by 17.

7. P,P+n,P+n’-- P+n",

where 19|(n+b),b=4,5,6,9,16.17.

From (6) and (7) we have J,(19)=0, hence one of P,P+n,P+n?..-,P+n"
is always divisible by 19.

Example 10. Let n be an even number.

1. P,P+n'i=135,-,2k +1,

From (6) and (7) we have J,(w)# 0, hence we prove that there exist infinitely
many primes P suchthat P,P+n' are all prime for any k.

2. P,P+n'i=246,,2k.

From (6) and (7) we have J,(w)# 0, hence we prove that there exist infinitely
many primes P suchthat P,P+n' are all prime for any k.

Example 11. prime equation 2P, =P, +P,

10



Frome (6) and (7) we have Jiang’s function
J; (@) :3<HP(P2 -3P+2)#0

Since J,(w)#0 in (2) there are infinitely many pairs of P, and P, prime
equations for which P, is prime equation, hence we prove that there are
infinitely many pairs of primes P, and P, for which P, is prime.

From (8) we have the best asymptotic formula

Ji(@)w N?
2¢° (o) log’

In the same way we can prove 2P7=P,+P, which has the same Jiang’s

7,(N,3)=[{R,P, <N :P, prime}| = N 1+0(D)).

function.

Jiang’s funciton is accurate sieve function. Using it we can prove any
irreducible prime equations in prime distribution. There are infinitely many
twin primes but we do not have rigorous proof of this old conjecture by any
method [20]. As strong as the numerical evidence may be, we still do not even
know whether there are infinitely many pairs of twin primes [21]. All the prime
theorems are conjectures except the prime number theorem, because they do not
prove the simplest twin primes. They conjecture that the prime distribution is
randomness [12-25],because they do not understand theory of prime numbers.
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